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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
The Brandy Branch Generating Station is an existing electric generation facility, which is categorized under Standard Industrial Classification Code No. 4911.  The existing Brandy Branch Generating Station is in Duval County (see Figure 1) at 15701 West Beaver Street, Baldwin, Florida.  The location of the Brandy Branch Generating Station is shown in Figure 2.  The UTM coordinates of this existing facility are Zone 17, 408.81 kilometers (km) East, and 3354.38 km North.  An aerial view of the Brandy Branch Generating Station is shown in Figure 3.  
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[bookmark: _Ref512857556]Figure 1.  Location of Duval County.		Figure 2.  Location of Facility.
[image: C:\Users\dawson_j\AppData\Local\Microsoft\Windows\INetCache\Content.Word\Aerial.jpg]
Figure 3.  Aerial View of the Brandy Branch Generating Station.
This facility consists of three dual-fuel, nominal 170 megawatt (MW) General Electric model PG7241FA combustion turbine-electrical generators and two one-million-gallon capacity fuel oil storage tanks.  Two of the combustion turbines (EU Nos. 002 and 003) are configured for combined cycle mode and one (EU No. 001) for simple cycle operation.  Emissions from the units are controlled by Dry Low Nitrogen Oxides (NOX) (DLN-2.6) combustors when operating on natural gas and wet injection when firing fuel oil. For the combined cycle units, selective catalytic reduction (SCR) systems are additionally utilized for further NOX reductions.  Inherently clean fuels and good combustion practices are employed to control all pollutants.
For the two combined-cycle turbines (EU Nos. 002 and 003), emissions of nitrogen oxides (NOX) and carbon monoxide (CO) are measured by continuous emissions monitoring systems (CEMS).  These turbines are also equipped with selective catalytic reduction (SCR) to control NOX emissions.
The simple-cycle turbine is equipped with a CEMS for NOX.  The simple-cycle turbine began operation in 2001, and the combined-cycle turbines began operation in 2004.
1.4. Facility Regulatory Categories
· The facility is not a major source of hazardous air pollutants (HAP).
· The facility operates units subject to the acid rain provisions of the Clean Air Act and Chapter 62-214, F.A.C.
· 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
The applicant describes the project as follows:
JEA is proposing to upgrade the efficiency of the EU002 and EU003 turbines.  This turbine upgrade project will involve changes to combustion control logic to allow an increase in combustion air flow into and through the compressor section of the turbine, i.e., advanced gas pathway (AGP); an upgrade of the combustion system to the DLN2.6+ combustion system; an advanced compressor and 3 step-aged turbine rotor replacement; and new OpFlex software to enhance control of the interstage attemperators.  The proposed project package is described as a hybrid of the 7F.04 and 7F.05 turbine models, described by GE as a 7F.04-200 Tech 3SAR submodel.
The DLN2.6+ combustion system hardware alone does not change the gas turbine performance; but when combined with the AGP tech package, advanced compressor, 3 step‐aged turbine rotor, and OpFlex software will result in a reduction in net plant heat rate (i.e., efficiency improvement). These performance gains are achieved in part by allowing for higher firing temperatures, increasing the potential steam flow to the heat recovery steam generator (HRSG).  This increase in steam output is expected to supplant supplemental duct burner firing.  In addition to performance improvements, the OpFlex software and attemperator control upgrades are intended to improve the response speed of the attemperator system to changes in energy or steam flow to the HRSG.  By expediting the response to these changes, the system can reduce thermal stress on steam piping and heat exchangers, thereby reducing lifecycle fatigue of the system.
These upgrades result in an increase in both heat input and efficiency of the turbines.  The applicant states that at 59 °F and baseload operation, the project results in an 8.85% increase in heat input, and a 21.4% increase in power output.  The project increases the amount of electricity that can be generated per unit of fuel combusted.
Table 1 lists the existing emissions units (EU) that will be affected by this project.
[bookmark: _Ref514911855]TABLE 1 – EXISTING EMISSIONS UNITS AFFECTED BY THE PROJECT.
	EU No.
	Description

	002
	Combined-Cycle Combustion Turbine-Electrical Generator with supplementary-fired Heat Recovery Steam Generator (HRSG) 

	003
	Combined-Cycle Combustion Turbine-Electrical Generator with supplementary-fired HRSG 


No new emission units will be added by this project.
1.6. Processing Schedule
May 30, 2018	Department received complete application for an air pollution construction permit.
June 6, 2018	Department issued request for additional information (RAI)[footnoteRef:1]. [1:  RAI and applicant’s response available in Oculus.] 

June 26, 2018	Department received additional information; application complete.
July 24, 2018			Department issued Draft Permit.
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.
For major stationary sources such as the Brandy Branch Generating Station, a fossil fuel-fired steam electric plant of more than 250 million British thermal units per hour heat input, PSD applicability for modification projects is based on thresholds known as the significant emission rates (SER) as defined in Rule 62-210.200(Definitions), F.A.C.  Any “net emissions increase” as defined in Rule 62-210.200(Definitions), F.A.C. of a PSD pollutant from the project that equals or exceeds the respective SER is considered “significant”.  SER also means any emissions rate or any net emissions increase of a PSD pollutant associated with a major stationary source or major modification which would construct within 10 km of a Class I area and have an impact on such area equal to or greater than 1 gram per cubic meter, 24-hour average.  
[bookmark: _Ref344887586]Although a facility may be “major” (i.e. emits or has the potential-to-emit 100 or 250 TPY as applicable) for only one PSD pollutant, a project must include Best Available Control Technology (BACT) controls for any PSD pollutant that exceeds the corresponding SER given in Table 2 below.
Additionally, a project may trigger a PSD review for GHG only if the project first triggers PSD for one of the other pollutants.  A project cannot trigger PSD for GHG alone.
[bookmark: _Ref512863977]TABLE 2 - 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 equivalent and refers to greenhouse gas (GHG) emissions.  The calculation of GHG emissions is defined in 40 CFR 98, Subpart A, Table A-1.


2.2. PSD Applicability for Project
This project is located in Duval County, which is designated as attainment/unclassifiable for all pollutants.  Since this is a project involving only existing emission units at a PSD major source, PSD applicability is based on projected actual emissions (PAE) minus baseline actual emissions (BAE), minus any excludable emissions that the units could have accommodated during the baseline period.
BAE is defined in Rule 62-210.200(28)(a), F.A.C., for electric utility steam generating units, as the average rate in tons per year at which the unit actually emitted the pollutant during any consecutive 24-month period selected within the 5-year period immediately preceding the date a complete permit application was received by the Department.  Since the complete application was received in June 2018, the 5-year period extends back to June 2013.  For NOX and CO, BAE was calculated from CEMS data.  For all other pollutants, BAE was calculated from actual heat input along with emissions factors from AP-42, Chapter 3.1 (for non-GHG pollutants) or 40 CFR Part 98 (for GHGs).  (The applicant did not calculate emissions of SAM; the Department will estimate SAM emissions to equal 5% of SO2 emissions.)
To calculate PAE, the applicant based future activity factors on modeling of projected future use of the turbines and duct burners, at their post-project capacity and heat rate.  For NOX and CO, the applicant based the emissions factors for PAE on the highest historical emissions rate, from CEMS data on a lb/MMBtu basis, from the period from January 2014 to December 2017.  Using a project emissions factor based on the highest observed monthly emissions factor is a conservative approach, employed in order to prevent underestimation of the impact of the project on emissions.  The PAE estimate for SO2 was based on the sulfur content of natural gas, and the PAE for the other pollutants was based on vendor-specific emissions factors.  The scenario modeled for the estimate of PAE included an annual “activity factor” of 85.9% and assumed only natural gas firing, based on forecasted market conditions.
In calculating the emissions increase due to the project, by Rule 62-210.200(206)(c), F.A.C., the Department “[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 … .”  To determine the emissions that the turbines “could have accommodated” in the absence of this project, emissions were based on the maximum individual month from the 24-month baseline period.  This maximum month was then annualized to calculate an equivalent tons-per-year emissions rate.  For CO and NOX, the maximum months from the baseline period were based on CEMS data; for other pollutants, the same emissions factors from the PAE analysis were also used in the Could Have Accommodated analysis.
In accordance with guidance from EPA Region 4[footnoteRef:2], facilities often use the annualized equivalent of the highest monthly emissions from the 24-month baseline period to established the emissions that the unit truly could have accommodated.   [2:  Letter from Gregg Worley, EPA Region 4, to Mark Robinson, Georgia-Pacific Wood Products LLC, March 18, 2010.  Available at https://www.epa.gov/sites/production/files/2015-07/documents/demandgrowth.pdf	] 

As provided in the application, Table 3 summarizes potential emissions and PSD applicability for the project.
[bookmark: _Ref519497082]TABLE 3 – SUMMARY OF THE PSD APPLICABILITY ANALYSIS
	Pollutant
	Annual Emissions, Tons/Year
	Subject to
PSD?

	
	Baseline
Actual (BAE)
	Could Have Accommodated (CHA)
	Projected
Actual (PAE)
	Project Increase
	SER
	

	CO
	34.8
	65.2
	122.9
	57.7
	100
	No

	NOX
	115.6
	156.9
	177.3
	20.4
	40
	No

	PM
	26.8
	32.8
	35.5
	2.7
	25
	No

	PM10
	26.8
	61.9
	67.5
	5.6
	15
	No

	PM2.5
	26.8
	61.9
	67.5
	5.6
	10
	No

	SO2
	8.07
	9.33
	41.2
	31.9
	40
	No

	VOC
	29.2
	34.1
	37.0
	2.9
	40
	No

	SAM
	0.40
	0.47
	2.1
	1.6
	7
	No

	GHG
	1,598,507
	1,791,409
	1,956,602
	165,193
	75,000
	No

	a. Baseline actual emissions (BAE) were calculated based on the following highest consecutive 2-year averages:  February 2016 to January 2018 for NOX; January 2016 to December 2017 for CO; March 2014 to February 2016 for all other pollutants.
b. Projected actual emissions (PAE) for each pollutant was based on post-project heat input and efficiency and the emissions factors given in Figure 4.  
c. CHA emissions were calculated as described above.
d. The increase in emissions from the project is calculated as PAE – BAE – (CHA – BAE).
e. A project cannot trigger PSD for GHG alone.  PSD for GHG can only be triggered if PSD is first triggered for another pollutant.


By this analysis, the project does not trigger a PSD review.
The applicant performed an additional Could Have Accommodated analysis in the application and response to the Department’s request for additional information.  The applicant modeled an alternative future scenario in which these turbines are not upgraded, then determined the activity factor that corresponds to this alternative scenario.  (Note that this is not the methodology the Department commonly accepts for Could Have Accommodated analyses.)  This scenario utilizes the turbines’ current heat rates and capacities.  The applicants Could Have Accommodated analysis included a modeled “activity factor” of 85.2%.  Emissions factors for the Could Have Accommodated analysis for NOX and CO were based on the highest historical emissions rate, from CEMS data on a lb/MMBtu basis, from the 24-month baseline period for that pollutant.  For other pollutants, the same emissions factors from the PAE analysis were also used in the Could Have Accommodated analysis.
The Department analyzed activity data from EPA Clean Air Markets Division[footnoteRef:3] to determine whether the “Could Have Accommodated” activity factor of 85.2% is a reasonable choice.  The maximum heat input to the turbines for the period from January 2013 to March 2018 occurred in December 2017.  During this month, the capacity factor was between 88% and 93%, depending on how the duct burners are handled in the calculation.  The combined-cycle unit regularly exceeded an 85.2% capacity on a monthly basis during this time period.  Therefore, the use of an activity factor of 85.2% for the Could Have Accommodated analysis is reasonable. [3:  https://ampd.epa.gov/ampd/] 

It is important to note that the emissions factors used to calculated PAE were based on the highest monthly emissions factor during a four-year period, and the emissions factors used in the applicants Could Have Accommodated analysis (summarized in Figure 5) were based on the highest monthly emissions factor during a 24-month subset of that four-year period.  This means that the emissions factors used to calculate PAE are greater than or equal those used to calculate Could Have Accommodated emissions.  In actuality, the project is not expected to change emissions on a lb/MMBtu basis.
By this alternative analysis, this project again does not trigger a PSD review.  In the applicant’s analysis, the increase in emissions due to the project is 36.5 tons per year of NOX; for all other pollutants, the increase is the same as in Table 3.

TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

Both the Department’s and the applicant’s PSD analyses show that the project does not trigger a PSD review.  These analyses, combined with the annual emissions reporting that will be required NOX, CO, SO2, and greenhouse gases, provide reasonable assurance that the project does not result in emissions increases that trigger a PSD review.
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Figure 4.  Emissions factors for Projected Actual Emissions.
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[bookmark: _GoBack]Figure 5.  Emissions factors for applicant’s Could Have Accommodated analysis.


3. DEPARTMENT REVIEW
3.1. Brief Discussion of Emissions
As is evident from the PSD analysis, above, the emissions increases expected from this project are small.  The project increases the heat input and electrical capacity of the turbines; however, it also increases the efficiency of the turbines.  This means that overall emissions may increase as a result of the project, but emissions per unit of electrical output will decrease.
3.2. State Requirements
The original PSD and BACT analysis for these turbines was included in Permit No. 0310485-003-AC (PSD-FL-310), issued in 2002.  This permit has been revised several times in subsequent years.  The original permit included BACT limits on NOX, CO, SO2, PM, and PM10, and a PSD avoidance limit for VOC.  The PSD avoidance limit for VOC was changed to a BACT limit in Permit No. 0310485-006-AC (PSD-FL-310A), issued in 2003.
The turbines are equipped with selective catalytic reduction to reduce NOX emissions.  Emissions of NOX and CO are measured with CEMS.  Periodic stack tests for ammonia slip and visible emissions are also required.
The applicant has requested that the BACT limits for VOC and PM be raised in proportion to the increase in heat input for this upgrade project.  Compliance with the VOC limit is demonstrated through the use of CO as a surrogate.  During 2017 stack testing[footnoteRef:4], EU Nos. 002 and 003 emitted CO at about 10% of their permitted rate and had no visible emissions.  If these are valid surrogates, then these tests would suggest that emissions of VOC and PM are well below permitted rates.  The Department is confident that, even after the upgrade project, the turbines will continue to be able to meet the existing BACT limits for VOC and PM.  The Department will not raise these BACT limits. [4:  Tests for EU No. 002 and EU No. 003 available in Oculus.] 

This project does not change any of the state-issued BACT limits, or monitoring and recordkeeping requirements, for these turbines.
3.3. Federal NSPS Provisions
Before this project, these turbines have been subject to NSPS Subpart GG.  This includes limits on NOX and SO2 emissions.
NSPS Subpart KKKK applies to stationary combustion turbines that commence construction, modification, or reconstruction after February 18, 2005.  The project is considered a “modification” if it results in an increase, in units of pounds per hour, in the rate of emissions of a pollutant regulated by the subpart.  The applicant states this project will increase hourly emissions of NOX and SO2, due to the increase in the heat input capacity of the turbines.  Therefore, the turbines, including their duct burners, will become subject to Subpart KKKK upon completion of this project.  Once they become subject to Subpart KKKK, the turbines will no longer be subject to Subpart GG, in accordance with 40 CFR 60.4305(b).
3.4. Federal NESHAP Provisions
The NESHAP for combustion turbines in 40 CFR 63, Subpart YYYY, potentially applies to combustion turbines at major sources of HAP.  A major source of HAP is defined as a source that emits 10 tons per year of a single HAP or 25 tons per year of all HAPs.  The main HAP emitted from combustion turbines is formaldehyde.  The EPA AP-42 emissions factor for formaldehyde from combustion turbines firing natural gas is 0.00071 lb/MMBtu.  However, the applicant has assumed an emissions factor (0.0000865 lb/MMBtu) approximately a factor of 8 smaller than this AP-42 factor.
An analysis[footnoteRef:5] of the emissions tests performed in the early 1990s to determine the AP-42 emissions factor shows that formaldehyde from large GE frame turbines (as opposed to aeroderivative turbines) had formaldehyde emissions that were nearly an order of magnitude smaller than the overall average.  The Department therefore accepts the applicant’s use of this alternate emissions factor for formaldehyde.  Using this emissions factor, emissions of formaldehyde will be approximately 2 tons per year after the project, well below the 10 tons per year threshold.  Therefore, the facility will remain an area source of HAP emissions and will not be subject to Subpart YYYY. [5:  Available at https://www3.epa.gov/ttn/chief/ap42/ch03/related/r03s01.zip] 

3.5. Other Requirements
Other than the Subpart GG requirements which are being replaced with Subpart KKKK requirements, the emissions limits and the requirements for monitoring, recordkeeping, and reporting are unchanged by this permit.
For a period of ten years following resumption of regular operation after the completion of this project, the applicant will be required to report annual emissions of CO, NOX, SO2, and GHGs, in order to assure that emissions increases due to the project do not trigger a PSD review.
Finally, since combustion turbine heat inputs are largely dependent on operating conditions such as temperature, the permitted heat input-based capacity is given as a “nominal” rating.  The permittee will be required to submit turbine-specific performance curves once the turbines are in operation.
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.  John Dawson 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 850-717-9085 or by email John.Dawson@floridadep.gov.
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