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1. GENERAL PROJECT INFORMATION
1.1. Air Pollution Regulations
Projects at stationary sources with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Chapters 62-4, 62-210 and 62-212, F.A.C.
In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial categories.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations in Rule 62-204.800, F.A.C.
1.2. Glossary of Common Terms
Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.
1.3. Facility Description and Location
C.D. McIntosh, Jr. Power Plant is an existing power plant, which is categorized under Standard Industrial Classification Code No. 4911.  The C.D. McIntosh, Jr. Power Plant is in Polk County (Figure 1) at 3030 East Lake Parker Drive in Lakeland, Florida (.	Figure 2).  The UTM coordinates of the existing facility are Zone 17, 409.0 kilometers (km) East, and 3,106.2 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to Ambient Air Quality Standards (AAQS).  Figure 3 shows a satellite view of the facility.
[image: ]	[image: ]
[bookmark: _Ref514078112][bookmark: _Ref514078135]Figure 1.  Location of Polk County, Florida.	Figure 2.  Location of C.D. McIntosh, Jr. Power Plant.
[image: ]
[bookmark: _Ref514078560]Figure 3.  Satellite View of C.D. McIntosh, Jr. Power Plant.
1.4. Facility Regulatory Categories
· The facility is a major source of hazardous air pollutants (HAP).
· The facility operates units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
· The facility operates units subject to the New Source Performance Standards (NSPS) of 40 Code of Federal Regulations (CFR) 60. 
· The facility operates units subject to the National Emissions Standards for Hazardous Air Pollutants (NESHAP) of 40 CFR 63.
1.5. Project Description
[bookmark: _Hlk515449820]On May 3, 2018, Lakeland Electric (LE) submitted an application (Link to Application) seeking authorization to install a Siemens Westinghouse 501D5A simple cycle combustion turbine (CT) at the C.D. McIntosh Jr. Power Plant (McIntosh Power Plant).  This CT is a nominal 120 Megawatts (MW) simple cycle combustion turbine-electrical generator set.  LE is also proposing to retire McIntosh Unit 2, a nominal 115 MW fossil-fueled fired steam electric generating unit as part of this project.


[bookmark: _Hlk515872430]The existing emissions units (EU) list in Table 1 will be deleted by this project.
[bookmark: _Ref516211201]TABLE 1 – EU THAT WILL BE DELETED BECAUSE OF THE PROJECT.
	EU No.
	Description

	005
	McIntosh Unit 2 - Fossil Fuel Fired Steam Generator


[bookmark: _Hlk515872419]Table 2 list the new emissions unit that will be added by this project.
TABLE 2 – EU THAT WILL BE ADDED BY THE PROJECT.
	EU No.
	Description

	034
	Gas Turbine Peaking Unit 2


1.6. Processing Schedule
05/03/2018	Department received the application for an air pollution construction permit; application complete.
[bookmark: _GoBack]06/11/2018	Draft permit issued.
2. PSD APPLICABILITY
2.1. General PSD Applicability
For areas currently in attainment with the AAQS or areas otherwise designated as unclassifiable, the Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program as defined in Rule 62-212.400, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements (“PSD applicability review”) and, if so, must conduct a PSD preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources.  In addition, proposed projects at existing minor sources are subject to a PSD applicability review to determine whether potential emissions from the proposed project itself will exceed the PSD major stationary source thresholds.  A facility is considered a major stationary source 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 following 28 PSD-major facility categories:  fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input, coal cleaning plants (with thermal dryers), Kraft pulp mills, portland cement plants, primary zinc smelters, iron and steel mill plants, primary aluminum ore reduction plants, primary copper smelters, municipal incinerators capable of charging more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric acid plants, petroleum refineries, lime plants, phosphate rock processing plants, coke oven batteries, sulfur recovery plants, carbon black plants (furnace process), primary lead smelters, fuel conversion plants, sintering plants, secondary metal production plants, chemical process plants, fossil fuel boilers (or combinations thereof) totaling more than 250 million British thermal units per hour heat input, petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels, taconite ore processing plants, glass fiber processing plants and charcoal production plants.
Once it is determined that a project is subject to PSD preconstruction review, the project emissions are compared to the “significant emission rates” defined in Rule 62-210.200, F.A.C. for the following pollutants:  carbon monoxide (CO); nitrogen oxides (NOX); sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); PM2.5; volatile organic compounds (VOC); lead (Pb); fluorides (F); sulfuric acid mist (SAM); hydrogen sulfide (H2S); total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as non-methane organic compounds (NMOC); and mercury (Hg).  In addition, significant emissions rate also means any emissions rate or any net emissions increase associated with a major stationary source or major modification which would construct within 10 kilometers of a Class I area and have an impact on such area equal to or greater than 1 micro grams per cubic meter (μg/m3), 24-hour average.
The C.D. McIntosh, Jr. Power Plant is a fossil fuel-fired steam electric plant of more than 250 million British thermal units per hour heat input and it emits more than 100 TPY of a PSD regulated pollutant.  Consequently, the C.D. McIntosh, Jr. Power Plant is subject to the SER listed in Table 3.  
[bookmark: _Ref512863977]TABLE 3 – LIST OF SER BY PSD POLLUTANT.
	[bookmark: tab1]Pollutant a
	SER (TPY)
	Pollutant
	SER (TPY)

	CO
	100
	NOX
	40

	PM/PM10/PM2.5
	25/15/10
	Ozone (VOC) b
	40

	PM2.5 (NOX)
	40
	PM2.5 (SO2)
	40

	Ozone (NOX) b
	40
	SAM
	7

	SO2
	40
	Pb
	0.6

	Hg
	0.1 
	GHG (CO2e) c
	75,000

	1. Excluding fluoride and those pollutants defined for Pulp and Paper, MWC, MSW landfills.
1. Ozone (O3) is regulated by its precursors (VOC and NOX).  PSD for PM2.5 can be triggered by its precursors (NOX and SO2).
1. “CO2e” means carbon dioxide equivalents and refers to greenhouse gas (GHG) emissions.  The calculation of GHG emissions is defined in 40 CFR 98, Subpart A, Table A-1.


If the potential emission equals or exceeds the defined significant emissions rate of a PSD pollutant, the project is considered “significant” for the pollutant and the applicant must employ the Best Available Control Technology (BACT) to minimize the emissions and evaluate the air quality impacts.  Although a facility or project 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.
2.2. PSD Applicability for Project
The project is in Polk County, which is in an area that is currently in attainment with the AAQS or otherwise designated as unclassifiable.  As provided in the application, Table 4 summarizes potential emissions and PSD applicability for the project.
[bookmark: _Ref514926727]TABLE 4 – SUMMARY OF THE APPLICANT’S PSD APPLICABILITY ANALYSIS.
	Pollutant
	Annual Emission, Tons/Year
	Subject to PSD?

	
	Potential to Emit a (Simple Cycle CT)
	Emissions Decreases from Unit 2 b
	Net Emissions Increase c
	SER
	

	CO
	52.24
	23.32
	28.92
	100
	No

	NOx
	59.95
	20.82
	39.14
	40
	No

	PM
	10.70
	2.24
	8.46
	25
	No

	PM10
	10.70
	2.24
	8.46
	15
	No

	PM2.5
	10.70
	2.18
	8.52
	10
	No

	SO2
	3.78
	1.05
	2.73
	40
	No

	VOC
	3.34
	1.54
	1.80
	40
	No

	SAM
	0.46
	0.06
	0.40
	7
	No

	Pb
	0.00305
	0.0000173
	0.00304
	0.6
	No

	GHG
	80,315
	27,559
	52,756
	75,000
	No

	a. Potential to Emit (PTE) for each pollutant were based on a heat input rate of 1,350,084 Million British thermal units (MMBtu) of natural gas and 565,550 MMBtu of distillate fuel oil in any consecutive 12-month period respectively and the following emission factors:  CO – emission limit of 10 parts per million by volume dry (ppmvd) corrected to 15% oxygen (O2) for both natural gas and oil; NOX – emission limit of 25 ppmvd at 15% O2 when firing natural gas and 42 ppmvd at 15% O2 when firing oil; PM, PM10, & PM2.5 – AP-42, Table 3.1-2a; SO2 – Fuel sulfur content of 2 grains of sulfur per 100 dry standard cubic feet (scf) of natural gas and 0.0015% by weight of sulfur of oil; VOC – 4.0 ppmvd at 15% O2 for natural gas and 5.0 ppmvd at 15% O2 for oil; SAM – Assuming 8% conversion of SO2 to SAM; Pb – 10.8 pounds per trillion Btu; and GHG – Table C-2, Subpart C of 40 CFR 98.
b. Emissions decreases from retiring Unit 2 was based on the highest consecutive 24-month average of actual emissions from August of 2015 to July of 2016 for all pollutants.
c. The increase in emissions from the project is the difference between PTE and the emissions decreases from retiring Unit 2.


The first step in determining PSD applicability for this project is to determine the PTE for each pollutant for the simple cycle CT.  As evident from Table 4, the PTE values for NOX, PM2.5, and GHG exceed their respective SERs.  The next step in determining PSD applicability is to calculate the net emissions increase for the project.  Since LE is proposing to retire Unit 2, a 115 MW boiler, as part of this project, they can take credit for the highest consecutive 24-month average (within the last five years) of actual emissions from Unit 2.  These values are listed in the column titled “Emissions Decreases from Unit 2”.  
Net emissions increase is defined in Paragraph 62-210.200(189), F.A.C., as 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 any other increases and decreases in actual emissions at the major stationary source that are contemporaneous with the particular change and are creditable.”  An increase or decrease is considered a contemporaneous emissions change if it occurs within the period beginning five years prior to the date on which construction on the particular change commenced and the date that the increase from the particular change occurs.
With the exception of retiring Unit 2, there are no other applicable contemporaneous changes in the past five years.  The results of this netting analysis are listed in the column titled “Net Emissions Increase”.  All the values in this column are less than their respective SERs.  Therefore, the project is not subject to PSD preconstruction review.
3. DEPARTMENT REVIEW
[bookmark: _Hlk515527426]LE seeks authorization to install a Siemens Westinghouse 501D5A simple cycle CT at the C.D. McIntosh Jr. Power Plant.  This CT is a nominal 120 MW simple cycle combustion turbine-electrical generator set, previously authorized to operate under Permit No. 1050334-015-AV as part of the Auburndale Peaker Energy Center.  The construction of this CT was authorized by Permit No. 1050221-004-AC and began commercial operation on May 8, 2002.  This existing simple cycle CT will be relocated from its current location at 1601 West Derby Avenue, Auburndale, Polk County, to the McIntosh Power Plant.
[bookmark: _Hlk515547375][bookmark: _Hlk515868635]LE is also proposing to retire McIntosh Unit 2, a nominal 115 MW fossil-fueled fired steam electric generating unit as part of this project.  Once commercial operation of the CT commences, the existing McIntosh Unit 2 shall be permanently shut down.  During the initial startup and shakedown of the CT, the existing McIntosh Unit 2 may continue to operate.
3.1. Project Overview
A CT compresses air and mixes it with fuel.  The fuel is burned, and the hot air-fuel mixture is expanded through turbine blades, making them spin.  The spinning turbine drives a generator which converts the spinning energy into electricity.  LE will operate the CT in simple cycle mode, meaning that the hot turbine exhaust gases are directed through a stack without prior waste heat recovery and steam generation via a heat recover steam generator and steam turbine electrical generator.  Figure 4. represents the process flow diagram of the proposed simple cycle CT, provided by the applicant.
[image: ]
[bookmark: _Ref515528476]Figure 4.  Process Flow Diagram.
[image: ]
[bookmark: _Ref515527799]Figure 5.  Cutaway of the Siemens Westinghouse 501D5A CT
Figure 5 above is a cutaway diagram[footnoteRef:1] of the Siemens Westinghouse 501D5A CT.  The generating capacity of a CT is affected by ambient temperature.  Generally, greater overall fuel consumption will occur at lower ambient temperatures.  The proposed CT will utilize inlet air cooling that will consist of evaporative cooling.  Evaporative cooling systems achieve adiabatic cooling using water evaporated from a treated media.  The evaporated water extracts the latent heat of vaporization from the inlet air stream when the water droplet is converted to water vapor.  The result is a cooler, denser air stream.  This allows additional power to be produced. [1:  Source:  http://www.ivt.ntnu.no/ept/fag/tep4115/innhold/Kopi%20av%20Slides/Slides-Kap9-Bolland-Gassturbiner.pdf] 

The primary fuel for the proposed CT will be natural gas (2 grains of sulfur/100 scf) and ultra-low sulfur distillate oil as a backup fuel (0.0015% sulfur).  The emissions of NOX will be controlled using water injection.
3.2. Federal NSPS Provisions
3.2.1. 40 CFR 60, Subpart GG:  
The Siemens Westinghouse 501D5A simple cycle peaking combustion turbine has a heat input at peak load greater than 10 MMBtu/hour and commenced construction after October 3, 1977.  Therefore, it will be subject to the requirements of 40 CFR 60, Subpart GG, Standards of Performance for Stationary Gas Turbines.
3.2.2. 40 CFR 60, Subpart KKKK:  
[bookmark: _Hlk515865402][bookmark: _Hlk515865437]The Siemens Westinghouse 501D5A simple cycle peaking combustion turbine has a heat input at peak load greater than 10 MMBtu/hour.  However, it commenced construction before February 18, 2005, and has not been modified or reconstructed since then.  Therefore, it is not subject to the requirements of 40 CFR 60, Subpart KKKK, Standards of Performance for Stationary Combustion Turbines.
3.2.3. 40 CFR 60, Subpart TTTT:  
The Siemens Westinghouse 501D5A simple cycle peaking combustion turbine commenced construction before January 8, 2014 and has not been modified or reconstructed since then.  Therefore, it is not subject to the requirements of 40 CFR 60, Subpart TTTT, Standards of Performance for Greenhouse Gas Emissions for Electric Generating Units.
3.3. Federal NESHAP Provisions
The McIntosh Power Plant is currently a major source of HAPs.  The Siemens Westinghouse 501D5A simple cycle peaking combustion turbine shall be subject to the emission limit for formaldehyde (CH2O) of 91 parts per billion by volume dry (ppbvd) corrected to 15% O2 in 40 CFR 63, Subpart YYYY, NESHAP for Stationary Combustion Turbines, if the facility cumulatively exceeds 1,000 oil-fired CT hours in any one year.  
3.4. Conclusion
The Department will authorize LE to install the 120 MW Siemens Westinghouse 501D5A simple cycle CT.  The draft permit will include the following requirements:
· The project emissions for NOX, after netting analysis, is 39.14 tons, narrowly escaping triggering PSD.  The Department does not have reasonable assurance that the project does not trigger PSD for NOX since NOx emissions are less than 0.9 tons under the SER.  Therefore, the Department will cap the NOX emissions from this project at 36 tons, giving the CT, a NOX cap of 56 tons, which includes 20 tons credit from shutting down McIntosh Unit 2.
· The Draft permit will have the following emissions standards as a result of this project:  
· NOX Emissions:  NOX emissions shall not exceed: 25.0 ppmvd corrected to 15% O2 based on a 24-hour block average when firing natural gas; 42.0 ppmvd corrected to 15% O2 based on a 24-hour block average when firing distillate oil; and 56 tons/year based on a 12-month rolling average.
· CO Emissions:  CO emissions shall not exceed 10 ppmvd corrected to 15% O2 at base load, based on a 24-hour average.
· Compliance with the NOX and CO emissions shall be demonstrated through certified CEMS.
· The draft permit will also include a condition that states that once commercial operation of the CT commences, the existing McIntosh Unit 2 shall be permanently shut down.
4. 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.  Pawan Subramaniam 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 Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400 at 850/717-9033 or by email Pawan.Subramaniam@dep.state.fl.us.
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