
TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

[image: ]

TECHNICAL EVALUATION
&
PRELIMINARY DETERMINATION



APPLICANT
Eight Flags Energy, LLC
1750 South 14th Street, Suite 200
Fernandina Beach, Florida 32034

Fernandina Beach Plant
Facility ID No. 0890441



PROJECT
Project No. 0890441-003-AC
Application for Minor Source Air Construction Permit
Revision to Initial Air Construction Permit


COUNTY
Nassau County, Florida



PERMITTING AUTHORITY
Florida Department of Environmental Protection
Division of Air Resource Management
Office of Permitting and Compliance
2600 Blair Stone Road, MS#5505
Tallahassee, Florida  32399-2400



July 20, 2016






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
Eight Flags Energy, LLC, (Eight Flags) is constructing a new electric/steam cogeneration facility, characterized under Standard Industrial Classification Code No. 4911, Electric Services.  The facility is located in Nassau County on Gum Street in Fernandina Beach, Florida.  This facility is co-located with the Rayonier Performance Fibers (RPF) Fernandina Beach facility.  The approximate UTM coordinates of the new facility are Zone 17, 454.7 kilometers (km) East; 3392.2 km North.  The location of Nassau County is shown in Figure 1 while the location of the facility is shown in Figure 2. An aerial view of the Eight Flags facility, and part of the co-located RPF facility, are shown in Figure 3.  This figure is from April 2016 and shows the Eight Flags site under construction.
[image: http://upload.wikimedia.org/wikipedia/commons/thumb/0/01/Map_of_Florida_highlighting_Nassau_County.svg/1024px-Map_of_Florida_highlighting_Nassau_County.svg.png]	[image: ]Nassau
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[bookmark: _Ref456096936][bookmark: _Ref456782153]Figure 1.  Location of Nassau County, Florida.	Figure 2.  Location of the Eight Flags Facility.
[image: O:\--- Proposed New O Drive Structure\OPC\Permitting Section\-- Employee Folders --\Dawson_j\Eight Flags (0890441)\0890441-003-AC\Aerial.jpg]
[bookmark: _Ref456097532]Figure 3.  Aerial view of the Eight Flags Facility.
1.4. Facility Regulatory Categories
· The facility is not a major source of hazardous air pollutants (HAP).
· The facility does not operate units subject to the acid rain provisions of the Clean Air Act.
· The facility is not a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The facility is not a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
1.5. Project Description
In January 2015, Eight Flags received the initial air construction permit to construct its Fernandina Beach Plant.  Eight Flags proposes is constructing an electric/steam cogeneration system on property owned by RPF, a Pulp and Paper Plant.  The Eight Flags facility will consist of a nominal 21-megawatt (MW) natural gas-fueled gas turbine and a heat recovery steam generator (HRSG).  The HRSG will generate steam from the hot exhaust gases of the gas turbine.  In addition, the HRSG will have duct burners fired with natural gas for supplemental heat, in order to generate additional steam when necessary.  Electricity generated by the gas turbine will be supplied to the electrical grid (through which it is expected to meet roughly half of the electricity needs of Amelia Island), while steam will be sent to RPF for use in its pulping processes.
Construction of the facility is nearing completion, and the permittee has requested a handful of minor revisions to the initial air construction permit.  First, the permittee has requested an 11.7% reduction in the permitted nitrogen oxides (NOX) emissions concentration, to reflect a guarantee from the turbine manufacturer.  Second, the permittee has requested a 7.8% increase in the permitted capacity of the HRSG duct burner.  Finally, the permittee has requested that the annual limit on duct burner usage be changed from a limit on duct burner operating hours to a limit on the amount of natural gas fired.
The following existing emissions units (EU) will be affected by this project.
	EU No.
	Description

	001
	Gas Turbine Generator and HRSG


1.6. Processing Schedule
July 7, 2016	Department received the application for an air pollution construction permit; application complete.
July 20, 2016	Department issued draft permit package.
2. PSD/NNSR 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.  For areas currently not in attainment with state or federal AAQS, the Department regulates major stationary sources of air pollution in accordance with Florida’s Preconstruction Review for Nonattainment Areas program as defined in Rule 62-212.500, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements (“PSD applicability review”) or requirements for nonattainment areas and, if so, must conduct a PSD/nonattainment preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources, while a nonattainment preconstruction review is required for projects at new and existing major stationary sources in nonattainment areas.  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:
· 5 tons per year or more of lead;
· 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.
Refer to Table 1.  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); NOX; sulfur dioxide (SO2); particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); volatile organic compounds (VOC); lead (Pb); fluorides (Fl); 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 μg/m3, 24-hour average.
[bookmark: _Ref408817761]Table 1 – List of SER by PSD-Pollutant. 1, 3
	Pollutant
	SER (TPY)
	Pollutant
	SER (TPY)

	CO
	100
	NOX
	40

	PM/PM10/PM2.5
	25/15/10
	Ozone (VOC) 2
	40

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

	Ozone (NOX) 2
	40
	SAM
	7

	SO2
	40
	Pb
	0.6

	Hg
	0.1 
	GHGs
	> 75,000 (CO2e) and > 0 (mass) 3, 4

	1. Excluding fluoride and pollutants specific to the Pulp and Paper industry, MWCs, 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. Pursuant to 40 CFR 52.21(b)(23)(ii), pollutants with no SER listed at 40 CFR 52.21(b)(23)(i) have a SER of zero tons/year.
1. In making the CO2e calculation, the values listed in 40 CFR 98, Subpart A, Table A-1 are used to weight emissions by their respective Global Warming Potential (GWP).  For example, the current GWP factors for four of the GHGs are:  CO2 = 1; CH4 = 25; N2O = 298 and SF6 = 22,800.  


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.  
Additionally, in an area designated as nonattainment for SO2, a new facility would be subject to nonattainment preconstruction review if it has the potential to emit 100 tons per year of SO2.  Major requirements for nonattainment preconstruction review include meeting the Lowest Achievable Emissions Rate and obtaining emissions offsets for the pollutant for which the area is in nonattainment.
2.2. PSD/NNSR Applicability for Project
The applicability of PSD and nonattainment NSR were evaluated for the original air construction permit for this project[footnoteRef:1].  During that review, this project did not trigger PSD or nonattainment NSR.  Since that initial permit, the facility received another air construction permit (Permit No. 0890441-002-AC) for the installation of a small natural gas compressor.  This present project as well as the two previous projects are all related to the initial construction of this facility.  As a result, the applicant submitted a PSD/NSR analysis for the entire construction project (i.e. the two previously issued permits and the currently requested one). [1:  Technical Evaluation and Preliminary Determination for Permit No. 0890441-001-AC, January 2015] 

Eight Flags will emit the following PSD pollutants: SO2, NOX, CO, PM, PM10, PM2.5, SAM, VOC, Pb and greenhouse gases (GHGs).  Nonattainment preconstruction review provisions could also potentially apply for SO2, based on the location of Eight Flags in a nonattainment area for SO2.  Table 2 shows the potential emissions from each emissions unit at Eight Flags.  These emissions estimates include 100 hours per year of emergency generator usage, though the mobile emergency generator will not be included in any emissions unit.  Table 3 shows the PSD/Nonattainment applicability for the emissions from the facility.  
[bookmark: _Ref456006638]Table 2 – Potential emissions for each emissions unit.
	Pollutant
	Gas Turbine/HRSG
	Emergency Generator
	Compressor
	Total

	SO2
	7.1
	0.0015
	0.023
	7.1

	NOX
	84.5
	1.61
	6.5
	92.6

	CO
	85.2
	0.09
	6.5
	91.7

	PM
	19.9
	0.007
	0.16
	20.0

	PM10
	19.9
	0.007
	0.16
	20.0

	PM2.5
	19.9
	0.007
	0.16
	20.0

	SAM
	0.90
	6.4x10-5
	-
	0.90

	VOC
	35.7
	0.033
	0.18
	35.9

	Pb
	-
	8.1x10-6
	-
	8.1x10-6

	Hg
	3.2x10-4
	2.7x10-6
	2.1x10-6
	3.3x10-4

	GHGs (CO2e)
	147,264
	733
	934
	148,931


As is explained in Section 3, below, these PTE estimates are very close to the estimates from the original air construction permit application.  The new estimates are generally slightly higher, taking into account the gas compressor and the slightly larger duct burner.
[bookmark: _Ref408900581]Table 3 – Potential emissions in tons/year and nonattainment review/PSD applicability for Eight Flags.
	Pollutant
	Potential Emissions
	Trigger Nonattainment Review? Yes/No
	Trigger PSD?
Yes/No

	SO2
	7.1
	No1
	No

	NOX
	92.6
	-
	No

	CO
	91.7
	-
	No

	PM
	20.0
	-
	No

	PM10
	20.0
	-
	No

	PM2.5
	20.0
	-
	No

	SAM
	0.90
	-
	No

	VOC
	35.9
	-
	No

	Pb
	8.1x10-6
	-
	No

	Hg
	3.3x10-4
	-
	No

	GHGs (CO2e)
	148,931
	-
	No2

	3. Nonattainment review provisions apply only to pollutants (or precursors) for which the area is designated in nonattainment.  For Eight Flags, the only relevant pollutant is SO2.
3. Consistent with Supreme Court opinion and EPA Implementation Guidance, if project does not trigger PSD for pollutants other than GHGs, then PSD is not triggered by GHGs regardless of emissions.


As shown in Table 3, emissions of all (non-GHG) pollutants are below 100 tons per year, so this is considered to be a minor source for the purposes of PSD applicability.  Therefore, a PSD review is not triggered for this project.  Additionally, by Rule 62-212.500(1)(d)1., F.A.C., this project does not trigger nonattainment new source review, since this facility has a potential to emit 7.1 tons per year of SO2, which is much less than the threshold of 100 tons per year.
3. [bookmark: _Ref456782536]DEPARTMENT REVIEW
3.1. Brief Discussion of Emissions
There are three aspects of this project that can affect emissions and emission limits.
3.1.1. NOX Emission Limit for Turbine
Eight Flags has requested a reduction in the NOX emissions limit for the turbine in the absence of duct burner firing.  The current limit is 17 parts per million by volume, dry, corrected to 15% O2 (ppmvd @ 15% O2).  This limit was taken to assure that emissions of NOX would not exceed 100 tons per year, which would trigger PSD for this project.  Eight Flags has received a guarantee from the manufacturer of the turbine that emissions of NOX will not exceed 15 ppmvd @ 15% O2.  The Technical Evaluation for the original permit for this project cited manufacturer statements from 2009 that this turbine model should meet 15 ppmvd @ 15% O2.  Additionally, the permit application cited stack testing for this turbine in the range of 9 to 10 ppmvd @ 15% O2.  This reduced limit should be readily achievable.  Consequently, this “PSD avoidance” limit for the turbine operating without duct burner firing will be reduced to 15 ppmvd @ 15% O2.
3.1.2. Adjustment to Duct Burner Capacity
The initial air construction permit for Eight Flags permitted the inclusion of duct burners with a maximum design heat input of 135.3 million British thermal units per hour (MMBtu/hr).  However, the duct burner Eight Flags now plans to use has a capacity of 145.9 MMBtu/hr.  This is an increase of 7.8%, or 10.6 MMBtu/hr.
Emissions of NOX from the duct burner are expected to be no more than 0.1 pounds per million British thermal units (lb/MMBtu).  However, emissions from the turbine and duct burner are mixed in the stack, so there is a need for a separate emissions standard that applies when both the turbine and duct burner are operating.  The Department calculated expected NOX outlet concentrations from the gas turbine/HRSG stack under various operating conditions.  These are summarized in Table 4 assuming full duct burner firing, NOX at 15 ppmvd @ 15% O2 from the turbine alone, and 0.10 lb NOX per MMBtu from the HRSG duct burners.  All calculations in Table 4 assume full firing in the HRSG duct burners.  Because these values do not exceed 22 ppmvd @ 15% O2, this PSD avoidance limit will be set at 22 ppmvd @ 15% O2, which is unchanged from Permit No. 0890441-001-AC.  These limits assure that NOX emissions will be less than the PSD threshold of 100 tons per year.
[bookmark: _Ref408582866]Table 4 - Estimated outlet concentrations of NOX for the gas turbine/HRSG stack with DUCT Burner Firing.
	Gas Turbine Load
	100% load
	75% load

	Ambient temperature
	59 °F
	80 °F
	59 °F
	80 °F

	NOX ppmvd @ 15% O2
	20.6
	21.2
	21.2
	22.0

	Previous estimate (from Permit No. 0890441-001-AC)
	21.1
	21.3
	21.0
	21.4


As is already the case in the initial air construction permit for the facility, Eight Flags will be required to conduct initial and annual tests for NOX emissions, from the turbine alone and from the turbine with duct burner firing.  Additionally, if the result of either initial test for NOX is greater than 90% of the standard (13.5 ppmvd @ 15% O2 for the turbine alone, or 19.8 ppmvd @ 15% O2 for the turbine with duct burner firing), quarterly NOX tests will be required for the first year of operation.  This requirement is unchanged from the initial air construction permit.
Emissions of CO and VOC from the duct burners are expected to be slightly higher as a result of the larger duct burner.  The CO emissions factor used to estimate total emissions is still 0.10 lb/MMBtu, and the VOC emissions factor is 0.02 lb/MMBtu (as methane).  As a result, CO emissions are 4.6 tons per year greater than the PTE for the original air construction permit, while VOC emissions are 0.9 tons per year greater.  The facility PTE for CO will now be 91.7 tons per year, which is close to the PSD (and Title V permitting) threshold of 100 tons per year.  The PSD avoidance limits for CO will now be 25 ppmvd @ 15% O2 for the turbine, and 35 ppmvd @ 15% O2 for the turbine and duct burner together; these are equivalent to 11.5 lb/hr for the turbine, and 26.1 lb/hr for the turbine and duct burner together.  In practice, actual CO emissions will likely be much lower than these conservative estimates; preliminary testing results included in the permit application[footnoteRef:2] indicate that CO emissions from the turbine will likely be less than 2 ppm, which is a factor of 10 lower than the requested limit. [2:  Application available in Oculus.  (Choose “PUBLIC OCULUS LOGIN”)] 

The original air construction permit required only an initial test for CO.  However, now that the PTE for CO is over 90 tons per year, which is close to the PSD threshold of 100 tons per year, subsequent tests for CO will now be required upon renewal of the facility’s air operation permit (i.e., every five years), consistent with Rule 62-297.310(8)(b)1., F.A.C.  However, if the initial tests for CO indicate emissions that are less than 80% of both CO emission limits, then future compliance tests will not be required.
The PSD avoidance limits for VOC will now be 25 ppmvd @ 15% O2 for the turbine, and 22 ppmvd @ 15% O2 for the turbine and duct burner together; these are equivalent to 6.6 lb/hr for the turbine, and 9.5 lb/hr for the turbine and duct burner together.  Since the PTE for VOC is only 36 tons per year, which is well below the PSD threshold, only initial tests for VOC will be required.  After the initial tests, CO will be used as a proxy for VOC.
3.1.3. Fuel-Based Restriction on Duct Burner Usage
The duct burner is a natural gas-fired heater, designed to raise the temperature of the turbine exhaust stream.  This is used when additional steam production is needed, beyond that which can be provided by simply recovering heat from the turbine exhaust.  The original air construction permit for the facility allowed for the use of the duct burner for up to 4,800 hours per year.  Given the planned duct burner capacity of 145.9 MMBtu/hr, 4,800 hours per year of duct burner firing at full capacity is equivalent to 700,320 MMBtu per year.  Assuming a heat content of 1020 Btu/standard cubic foot (scf) for natural gas, the maximum permitted annual gas usage of the duct burner is 686.4 million scf (MMscf) per year.  Eight Flags has requested that the limitation on duct burner usage be expressed as 686.4 MMscf per year of gas firing, instead of 4,800 hours per year.  This allows for additional flexibility in operations, without any associated increase in emissions.  This request should have no impact on emissions or air quality, and the draft permit makes this change.  Eight Flags will be required to measure and record natural gas firing in the duct burner to assure compliance with this limitation, on a 12-month rolling basis.
3.2. State Requirements
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 to establish regulations regarding air quality as part of the F.A.C.  The applicable chapters are listed in Table 5.  Federal regulations adopted by reference are given in Rule 62-204.800, F.A.C.  State regulations approved by EPA are given in 40 CFR 52, Subpart K – Florida; also known as the State Implementation Plan (SIP) for Florida.
[bookmark: _Ref408583398]Table 5 – Applicable Rules from the F.A.C.
	Chapter
	Description 

	62-4
	Permits 

	62-204
	Air Pollution Control – General Provisions 

	62-210
	Stationary Sources of Air Pollution – General Requirements 

	62-212
	Stationary Sources – Preconstruction Review 

	62-296
	Stationary Sources – Emission Standards 

	62-297
	Stationary Sources – Emissions Monitoring 


3.3. Federal NSPS Provisions
As was discussed in the Technical Evaluation for the original air construction permit for Eight Flags, the turbine and duct burner are subject to the NSPS in 40 CFR 60, Subpart KKKK.  Subpart KKKK imposes limits on emissions of NOX and SO2.  This present project does not affect the applicability of this subpart.
3.4. Federal NESHAP Provisions
As was discussed in the Technical Evaluation for the original air construction permit for Eight Flags, the turbine and duct burner are not subject to the NESHAP in 40 CFR 63, Subpart YYYY.  Subpart YYYY applies only at major sources of hazardous air pollutants; Eight Flags is expected to be well below the major source thresholds for hazardous air pollutants.
3.5. Other Draft Permit Requirements
Only the permit provisions discussed above are being changed in this permitting action.  All other provisions of the original air construction permit for Eight Flags (Permit No. 0890441-001-AC) will remain unchanged.
4. [bookmark: _GoBack]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@dep.state.fl.us.
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