
 [image: depcolor]


TECHNICAL EVALUATION
&
PRELIMINARY DETERMINATION



APPLICANT
Eight Flags Energy, LLC (Eight Flags)
911 South Eighth Street
Fernandina Beach, Florida 32034





PROJECT
Gas Turbine Cogeneration System
Project No. 0890441-001-AC



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



[bookmark: _GoBack]January 22, 2015


TECHNICAL EVALUATION AND PRELIMINARY DETERMINATION

1. 
Duke Energy Florida	Project No. 0170004-047-AC
Citrus Combined Cycle Project	Minor Air Construction Permit
Page TE-1
1. [bookmark: AppInfo]APPLICATION 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 Rules 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 on a quarterly basis 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, proposes to construct a new electric/steam cogeneration facility, characterized under Standard Industrial Classification Code No. 4911, Electric Services.  The facility will be located in Nassau County on Gum Street in Fernandina Beach, Florida.  This facility will be 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.
1.4. Facility Regulatory Categories
· The facility is not a major source of hazardous air pollutants (HAP).
· The facility has no 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 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 and Rule 62-212-500, F.A.C., for Preconstruction Review for Nonattainment Areas.
1.5. Project Description
Eight Flags proposes to construct an electric/steam cogeneration system on property owned by RPF, a Pulp and Paper Plant.  The Eight Flags facility will consist of a nominal 21.7-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.
The Eight Flags site is approximately 66 km east of the Okefenokee National Wildlife Refuge (NWR), and it is approximately 71 km south of the Wolf Island NWR.  Both NWRs are Prevention of Significant Deterioration (PSD) Class I areas.  The portion of Nassau County which contains the Eight Flags site is designated as non-attainment of the National Ambient Air Quality Standard (NAAQS) for sulfur dioxide.  For all other state ambient air quality standards (AAQS) and NAAQS, the area of the proposed site is currently designated in attainment or not classified.  The location of Nassau County is shown in Figure 1while the location of the facility within the county is shown in Figure 2.  A satellite view of the RPF facility is given in Figure 3.
[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: _Ref397425727][bookmark: _Ref397427532][bookmark: _Ref408557456]Figure 1.  Nassau County, Florida.	Figure 2.  Location of the Eight Flags Site.
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[bookmark: _Ref408562035]Figure 3.  Satellite View of the RPF facility.
1.6. Processing Schedule
· October 14, 2014:	Received the application for a minor source air pollution construction permit.
· November 12, 2014:	Requested additional information.
· December 9, 2014:	Received additional information; application complete.


2. PSD APPLICABILITY
2.1. General PSD Applicability
For areas currently in attainment with the state and federal 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:
· 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); nitrogen oxides (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 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.
According to guidance [footnoteRef:1]issued by the EPA in July 2014, a source that triggers PSD review for a traditional PSD pollutant (listed above) would also trigger PSD review for greenhouse gases (GHGs) if the source would emit or have the potential to emit 75,000 tons per year of GHGs on a carbon dioxide-equivalent basis.  Under this framework, a source cannot become subject to PSD review solely on the basis of GHG emissions. [1:  	U.S. Supreme Court opinion dated June 23, 2014.  Link to Supreme Court Opinion  EPA guidance dated 
July 24, 2014.  Link to EPA Guidance] 

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 Applicability for Project
2.2.1. Project Overview
The Eight Flags cogeneration system will include one Solar Titan 250 gas turbine generator set, with a maximum heat input of 188.4 million British thermal units per hour (MMBTU/hr), based on lower heating value of natural gas (or 204.6 MMBTU/hr based on the higher heating value of natural gas).  Exhaust gases will pass to a 50-foot bypass stack when steam generation is not desired, or to the HRSG.  Without auxiliary natural gas firing in the HRSG, it will generate up to 74,163 lb/hr of steam; at its maximum auxiliary natural gas firing rate of 135.3 MMBTU/hr, the HRSG will be capable of generating up to 200,000 lb/hr of steam.  Additional heat will be recovered from the HRSG stack gas exhaust to heat an average of 300,000 lb/hr (maximum of 449,240 lb/hr) of water to 115 degrees F.  From the HRSG, exhaust gases will vent to a 65-foot stack.
Additional equipment includes a three-cell mechanical draft cooling tower and a 2,000-kilowatt (kW) ultra-low sulfur diesel (ULSD) emergency generator.  All emission units (EUs) at the facility are listed in Table 2.  The emergency generator will be a mobile engine that will not be kept on site.  Consequently, it is not a stationary engine, so it will not be included in an emissions unit.
[bookmark: _Ref408562180]Table 2 - Listing of EUs comprising the Eight Flags facility.
	EU No.
	Emission Unit Description

	001
	Gas Turbine Generator and HRSG

	002
	Mechanical Draft Cooling Tower


Figure 4 shows a cut away view of the Solar Titan 250 gas turbine.  The size and output of this type of turbine makes it well suited to relatively small cogeneration projects.  The gas turbine/generator has a maximum net power production capacity of 19.9 MW; this power will be sent to Florida Public Utilities (FPU), the local electric provider for Amelia Island, via a new substation to be constructed by Eight Flags.  This will be the only dedicated, consistent source of electric power on Amelia Island.  All other power on the island is either generated at the island’s handful of industrial facilities, or imported from the mainland.


[image: ]
[bookmark: _Ref408562324]Figure 4.  Cut-away view of Solar Titan 250.
Exhaust gases will leave the gas turbine at approximately 865 degrees Fahrenheit (°F).  The HRSG will recover the heat in this exhaust stream to produce steam for use in RPF processes.  The HRSG will also be capable of duct firing with natural gas in order to produce extra steam; however, according to Eight Flags’ certification filing with the Federal Energy Regulatory Commission (FERC) (p. 9), duct firing is expected to average just 20 to 60 days per year.
Eight Flags will upgrade feed water, provided by the Rayonier facility, to steam.  The properties of the feed water and steam under various operating conditions are summarized in Table 3.  Feed water will enter Eight Flags already at a high temperature (275°F) and pressure (182 to 192 psig); the heat provided by Eight Flags will convert this hot water to steam at 170 psig, and between 400 and 450°F, and to hotter water, with output varying based on ambient temperature and the degree of HRSG supplemental firing.
[bookmark: _Ref408564393]Table 3 - Summary of feed water and steam output properties for Eight Flags under various operating conditions.
	HRSG Operation
	Feed water
	Steam output

	Full firing (59°F ambient)
	204,082 lb/hr, 275 °F, 192 psig
	200,000 lb/hr, 406 °F, 170 psig

	Un-fired (59°F ambient)
	75,677 lb/hr, 275 °F, 182 psig
	74,163 lb/hr, 438 °F, 170 psig

	Full firing (80°F ambient)
	198,980 lb/h, 275 °F, 192 psig
	195,000 lb/hr, 407 °F, 170 psig

	Un-fired (80°F ambient)
	74,561 lb/hr, 275 °F, 182 psig
	73,070 lb/hr, 440 °F, 170 psig


2.2.2. Emissions Controls and Monitoring
The pipeline natural gas used in the gas turbine and HRSG will have a maximum sulfur content of 2.0 grains per 100 standard cubic feet (gr/100 SCF).  The ULSD used in the emergency engines will have a maximum sulfur content of 0.0015 percent (%).
Nitrogen oxides (NOX) emissions will be reduced with lean premix combustion technology (also called dry low-NOx or DLN), named SoLoNOx.  The HRSG also uses low NOX burners to minimize emissions of NOx.  The turbine manufacturer has stated that this model of turbine produces NOX emissions of 15 ppm or less, when operating at greater than 40% load[footnoteRef:2]. [2:  Mark S. Knodle and Mark A. Novaresi, Solar Turbines Incorporated, “Shared Technologies in the Development of the Titan 250 Gas Turbine System.”  Presented at the 18th Symposium on Industrial Application of Gas Turbines, Banff, Alberta, Canada, October 2009.] 

Emissions of CO, PM, PM10, and PM with a mean diameter of 2.5 microns or less (PM2.5), SAM, SO2 and VOC from the gas turbine will be minimized by the efficient, high-temperature combustion of inherently clean fuels.  Emissions of GHGs will be minimized by using natural gas, which is the lowest GHG-emitting fossil fuel, and through the efficient recovery of waste heat throughout the process.  Cogeneration, or combined heat and power, has been highlighted by the US EPA as a beneficial tool for minimizing emissions and environmental impacts while meeting needs for both electricity and steam.
The gas turbine is expected to experience a minimal number of startups and shutdowns, because it will be used to provide continuous, baseload power.  Scheduled shutdowns for maintenance will occur semiannually.  Both the startup and shutdown sequences for a Solar 250 turbine are expected to last less than ten minutes.  The small expected number of startups and shutdowns, and the short duration of startup and shutdown sequences, minimizes emissions associated with startups and shutdowns.
Emissions from ancillary equipment will be controlled by use of inherently clean fuels and non-road federal engine emissions standards.
2.2.3. Definition of a Stationary Source
As defined in Rule 62-210.200(174)(d), F.A.C., a “stationary source” for PSD/nonattainment preconstruction review permitting purposes consists all of the pollutant-emitting activities which meet the following three criteria:
· The activities belong to the same industrial grouping; and
· The activities are located on one or more contiguous or adjacent properties; and
· The activities are under the control of the same person or persons under common control.
Activities must meet all three of these criteria if they are to be considered part of a single stationary source.  These criteria must be examined in detail in order to determine if Eight Flags and RPF constitute a single source or separate sources.
2.2.3.1. Industrial Grouping
Regarding the analysis of industrial grouping, Rule 62-210.200(174)(d), F.A.C., states that “activities shall be considered as part of the same industrial grouping if they belong to the same Major Group, or have the same first two digit code, as described in the Standard Industrial Classification [SIC] Manual, 1972, as amended by the 1977 Supplement.”  If activities fall under different SIC Major Groups, then they are not part of the same stationary source for PSD/NSR permitting purposes.
The Rayonier Fernandina Beach facility is a sulfite pulp plant that processes softwood into cellulose-based specialty materials, which are used in a variety of products, including food and cosmetics.  RPF is classified under SIC code 2611, Pulp Mills, which is part of Major Group 26, Paper and Allied Products.
In order to determine the classification for Eight Flags, it is necessary to ascertain its primary purpose.  Eight Flags is intended to meet the need for consistent electrical generation on Amelia Island, in order to reduce or eliminate the need to import electric power from the mainland.  Most of the economic value of Eight Flags will be derived from electricity sales, not steam sales.  Eight Flags will construct a dedicated substation to assure delivery of its electricity to FPU.  Additionally, electricity will be generated nearly continously while the gas turbine is in operation, with steam being generated primarily from the waste heat associated with electricity production.  
The gas turbine heat input will be 188.4 MMBTU/hr, while the HRSG design heat input will be 135.3 MMBTU/hr.  While supplemental natural gas firing in the HRSG will be permitted for up to 200 days per year, Eight Flags expects that supplemental firing will occur on average just 20 to 60 days per year, according to its filing with FERC.  If 365 days per year of gas turbine operation and 200 days per year of HRSG firing are assumed, 71.8% of the natural gas heat input will go to the gas turbine, and 28.2% will go to the HRSG duct burners on an annual basis.  If 60 days per year of HRSG firing is assumed (instead of 200 days), then 89.4% of natural gas heat input will go to the gas turbine, and 10.6% will go to the HRSG, on an annual basis.  
It is clear that the primary product from Eight Flags will be electric power to be delivered to the grid; the heat delivered to RPF will be a secondary product.  Therefore, Eight Flags is properly categorized under SIC Major Group 49, Electric, Gas, and Sanitary Services, with SIC code 4911, Electric Services.
2.2.3.2. Contiguous or Adjacent Properties
Eight Flags will lease property from RPF, within RPF’s current boundary line (see Figure 5).  The location of the Eight Flags facility within the property is shown in Figure 6.  The activities of RPF and Eight Flags will clearly be on contiguous properties.
[image: ]	[image: ]
[bookmark: _Ref408572733][bookmark: _Ref408572774]Figure 5.  RPF Property Boundary(pink line). 	Figure 6.  Eight Flags Location on Property.
2.2.3.3. Common Control
Determining whether units are under common control is not a simple analysis.  “Common control” is not defined in the F.A.C., but previous decisions and EPA guidance clarify this process.  
Common control is presumed when one company locates on another’s property, according to EPA guidance[footnoteRef:3].  However, this presumption can be overcome with sufficient evidence to the contrary.  The Department considers the following major factors regarding common control:  (1) common ownership; (2) one facility’s decision-making authority over another; (3) service relationship between facilities; and (4) support dependency between facilities. [3:  Letter from Gregg Worley, US EPA Region 4, to James Capp, Georgia Department of Natural Resources, Environmental Protection Division, December 16, 2011.] 

· Ownership.  There is no common ownership between Eight Flags and Rayonier Advanced Materials.  Eight Flags is a wholly owned subsidiary of Chesapeake Utilites Corporation, a publicly traded company.  Rayonier Advanced Materials is also a publicly traded company.  Stock from both companies is traded on the New York Stock Exchange.  Neither Eight Flags nor Rayonier Advanced Materials owns any stock or interest in the other company, and neither will have any employees or representatives on the board of the other.  Eight Flags is responsible for the total capital and operating costs of the new facility.
· Decision-making authority.  Similarly, the facilities will not have decision-making authority over one another.  Eight Flags will generate electricity independently of its relationship with the RPF facility.  Through the companies’ contractual arrangement, RPF will be able to request steam and hot water from Eight Flags, but ultimately Eight Flags will be responsible for the processes that create and deliver the products.  Physical and operational control over steam production at Eight Flags will rest solely with Eight Flags.  Thus, while RPF will request heat from Eight Flags through their contractual arrangement, the ultimate decision-making authority at Eight Flags will rest with Eight Flags and Chesapeake Utilites, not RPF.
· Service relationship.  There will not be a major service relationship between the facilities.  RPF will continue to be responsible for its own operations, and Eight Flags be responsible for its own operation.  Eight Flags will operate its facility with its own employees and will perform (or contract) all of its own maintenance and operations.  RPF will continue to be responsible for all air permits at RPF, and Eight Flags will be responsible for all air permits at Eight Flags.  One minor service relationship concerns the management of water:  feed water and wastewater from Eight Flags will be managed by RPF.  However, the majority of that feed and wastewater will be used for, and generated by the HRSG.  This water arrangement does not outweigh the core service independence of the facilities.  The independent service on nearly all other aspects of their operations outweigh any potential small service relationship surrounding water management.
· Support dependency.  Finally, there will not be an appreciable support dependency between the facilities.  Eight Flags will exist primarily to deliver electricity to the grid, and it will be able to do so even when steam is not needed by RPF.  Eight Flags will be capable of generating electricity without generating steam, due to the presence of a bypass stack upstream of the HRSG.  Dedicated infrastructure will be constructed by Eight Flags to assure that its electric power is delievered to the grid.  The land lease for Eight Flags will continue, and Eight Flags will continue to generate electricity, even if RPF does not purchase steam, since there will be separate agreements for the land lease and for steam purchases.  Eight Flags will not be dependent on RPF, even if locating on land contiguous with RPF is economically advantageous.  Similarly, RPF will not be dependent on Eight Flags.  While Eight Flags will generate steam and hot water for RPF, RPF is already capable and permitted to generate these with their existing boilers.  Additionally, RPF will maintain the capability to generate steam and hot water even after Eight Flags begins operations.  While it may prove to be economically advantageous for RPF to purchase steam and hot water from Eight Flags, it will not be dependent on Eight Flags for these. 
Eight Flags and FPU are both subsidiaries of Chesapeake Utilities.  Eight Flags will deliver electric power to FPU for distribution to its mix of residential and commercial customers, while FPU’s natural gas distribution utility will provide Eight Flags with its natural gas fuel.  RPF will deliver feed water to Eight Flags, which Eight Flags will return as steam and heated water.  Additionally, FPU has a power purchase agreement in place with RPF, whereby RPF generates several MW of electric power to be delivered to FPU.  The presence of Eight Flags may enable RPF to divert a small fraction of its own steam away from uses as process steam and toward the generation of a small amount of additional electric power.  While these relationships may demonstrate mutually advantageous business transactions, they do not demonstrate a support dependency.
Thus, in spite of the location of Eight Flags within the existing RPF property line, Eight Flags and RPF overcome the presumption of common control by demonstrating the lack of common ownership, decision-making authority, service relationship, and support dependency between the entities.  Eight Flags and RPF will not be under common control.
2.2.3.4. Separate Source Determination
By the three-part test outlined above, Eight Flags and RPF are separate sources for PSD permitting purposes.  While the two are clearly located contiguously, the facilities fall under separate industrial groupings, and there is no common control between the facilities.  Therefore, emissions from Eight Flags are not grouped with emissions from RPF for permitting determinations.
This separate source determination does not establish a precedent.  Such determinations are unique to the specific circumstances of each project and are made on a case-by-case basis.
2.2.4. PSD/Nonattainment Preconstruction Review Applicability for Eight Flags
Eight Flags will emit the following PSD pollutants: SO2, NOX, CO, PM, PM10, PM2.5, SAM, VOC and Pb.  Nonattainment preconstruction review provisions could also potentially apply for SO2, based on the location of Eight Flags in a nonattainment area for SO2.  Table 4 shows the potential emissions expected from 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.
[bookmark: _Ref408900581]Table 4 - 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
	6.8
	No1
	No

	NOX
	90
	-
	No

	CO
	83
	-
	No

	PM
	19
	-
	No

	PM10
	19
	-
	No

	PM2.5
	19
	-
	No

	SAM
	0.87
	-
	No

	VOC
	35
	-
	No

	Pb
	8.1x10-6
	-
	No

	Hg
	3.1x10-4
	-
	No

	GHGs (CO2e)
	142,975
	-
	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.


Emissions of all PSD pollutants will be less than 100 tons per year, so Eight Flags will not be a major stationary source.  Therefore, PSD provisions do not apply to Eight Flags.  Consequently, PSD provisions for GHGs do not apply, since PSD is not triggered for any traditional PSD pollutant.  Pursuant to Rule 62-212.500(2)(d)1. F.A.C, a nonattainment Lowest Achievable Emission Rate preconstruction review is not required for new minor sources, i.e., emissions of SO2 will be less than 100 tons per year.  The estimated potential emissions from the project are 6 TPY.  
3. APPLICATION REVIEW
3.1. Discussion of Emissions
3.1.1. NOX
The Solar Titan 250 turbine will employ a DLN technology named SoLoNOx.  The 14 dry, lean-premixed injectors utilized in this system maintain a relatively low combustion temperature, which minimizes the formation of thermal NOX.  According to information from the applicant, SoLoNOx combustion mode begins once the turbine has reached 40% load during startup.  Assuming a “worst-case” scenario of 100% load at 59 °F and continuous operation, NOX emissions from the gas turbine are expected to be 12.8 pounds per hour, corresponding to 56.0 tons per year.  This would yield a NOX concentration, without HRSG duct burner firing, of 17 parts per million, dry, corrected to 15% O2 (ppmvd @ 15% O2).  (The manufacturer estimates emissions of less than 15 ppm in a 2009 conference paper and a 2009 presentation from Germany.)
Firing in the duct burners of the HRSG is used when the heat in the exhaust of the gas turbine is insufficient to meet the facility’s steam output needs.  Using an emissions factor of 0.1 lb NOx per MMBTU fired in the duct burners (likely a conservative estimate, based on previous EPA research), and assuming full duct burner firing at 59 °F ambient temperature, NOX emissions from the HRSG will be 13.5 pounds per hour during duct burner firing.  Duct burner firing will be permitted for up to 4800 hours per year, so 13.5 pounds per hour of NOx corresponds to 32.5 tons per year.
Under the “worst-case” conditions described above, emissions from the gas turbine and fully-firing duct burners will be 26.3 pounds per hour.  Using Eight Flags’ HRSG stack parameters and calculated flow characteristics, this corresponds to a NOX stack concentration of 21.1 ppmvd @ 15% O2 during full HRSG duct burner firing.  The total annual NOX emissions from the gas turbine and HRSG under these “worst-case” conditions is 88.4 tons per year.  If duct burner firing occurs only 1440 hours (60 days) per year, as is expected, total NOX emissions would be approximately 22 tons per year lower than this “worst-case” scenario. 
The Department calculated expected NOX outlet concentrations from the gas turbine/HRSG stack under various operating conditions.  These are summarized in Table 5 assuming full duct burner firing, NOX at 17 ppmvd @ 15% O2 from the turbine alone, and 0.10 lb NOX per MMBtu from the HRSG duct burners.  All calculations in Table 5 assume full firing in the HRSG duct burners.
[bookmark: _Ref408582866]Table 5 - Estimated outlet concentrations of NOX for the gas turbine/HRSG stack.
	Gas Turbine Load
	100% load
	75% load

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

	NOx ppmvd @ 15% O2
	21.1
	21.3
	21.0
	21.4


Using emissions factors for the Caterpillar 3516C generator, emissions of NOX from the emergency generator are calculated to be 1.6 tons per year, assuming 100 hours of operation per year.
The largest stationary sources of NOX in Nassau County are summarized in Table 6.  While Eight Flags would be the third largest source of NOX in the county, its emissions would be dwarfed by the nearby Rayonier and RockTenn mills.  If neighboring Duval County is also included in the list, Eight Flags would be the ninth-largest NOX source in the bi-county area.
[bookmark: _Ref408582986]Table 6 - Largest Sources of NOX (2013) in Nassau County (TPY), including Eight Flags estimate.
	Owner/Company Name
	Site Name
	Emissions

	RockTenn
	Fernandina Beach Mill
	2,826

	Rayonier Performance Fibers
	Fernandina Sulfite Mill
	2,333

	Eight Flags
	Eight Flags
	90

	Nassau County
	West Nassau Landfill
	4


3.1.2. SO2
Both the gas turbine and the HRSG duct burners will be fueled with pipeline natural gas.  This gas will have a sulfur content of less than 2 grains (gr) per 100 standard cubic feet (SCF).  The natural gas used at Eight Flags will contain no more than one-tenth the sulfur limit in NSPS Subpart KKKK, Standards of Performance for Stationary Combustion Turbines.  As a result, SO2 emissions from the main emissions unit will be approximately 6 tons per year.
Given the very low sulfur content of the natural gas to be used at Eight Flags, and the very low SO2 emissions expected, it would be extremely unlikely for this facility to have an appreciable impact on ambient SO2 (or particulate sulfate) concentrations.  In addition, the Department has actual air quality data from the Department’s Fernandina Beach SO2 Monitoring site (AQS # 12-089-0005-42401-1), which is approximately 0.5 miles from the RPF facility (lat. +27.939444, long. -82.000278).  The 3-year design value at the 99th percentile at this site is 57 parts per billion (ppb), which is well below the NAAQS of 75 ppb.  Further, this project is in an area currently designated nonattainment for SO2.  As stated previously, a nonattainment preconstruction review is not required for this project.  However, in an abundance of caution, the Department conducted modeling to ensure that the effects of the Eight Flags project would be minimal.  The Department performed a PSD modeling exercise to estimate potential ambient SO2 concentrations.  A significant impact analysis was performed utilizing emission parameters derived from the permit application.  The results indicated insignificant ambient SO2 impacts that did not exceed the interim significant impact level (7.86 µg/m3) for SO2.  Cumulative modeling was also performed which included the much larger RPF facility.  The results of the cumulative modeling showed that Eight Flags would not have an appreciable effect on ambient SO2 concentrations in the area.
The largest sources of SO2 in Nassau County are summarized in Table 7.  The use of clean natural gas at Eight Flags assure that its SO2 emissions will be small, both in absolute terms and in comparison to other nearby sources.
[bookmark: _Ref408583111]Table 7 - Largest Sources of SO2 (2013) in Nassau County (TPY), Including Eight Flags Estimate.
	Owner/Company Name
	Site Name
	Emissions

	RockTenn
	Fernandina Beach Mill
	3,146

	Rayonier Performance Fibers
	Fernandina Sulfite Mill
	492

	Eight Flags
	Eight Flags
	6

	Nassau County
	West Nassau Landfill
	1


3.1.3. SAM
SAM forms when SO2 in the exhaust stream reacts to form sulfuric acid (H2SO4).  The use of natural gas with a very low sulfur content reduces formation of both SO2 and SAM.  Under the assumption that 10% of SO2 from the turbine and 20% of SO2 from the duct burners is converted to SAM, estimated SAM emissions are 0.87 tons per year.
3.1.4. CO and VOC
The well-tuned combustion, described above, of the gas turbine to be used at Eight Flags will minimize CO and VOC emissions.  The manufacturer estimates CO and VOC (VOC as methane) outlet concentrations of 25 ppmvd @ 15% O2, which corresponds to 50.1 tons per year (under the “worst-case” conditions outlined above) for CO and 28.6 tons per year for VOC.
Emissions from the duct burners, assuming 4800 hours per year of operation, are expected to be 32.5 tons per year of CO and 6.5 tons per year of VOC.  The Tier-2 emergency engine would be expected to emit 0.1 tons per year of CO and 0.03 tons per year of VOC.  This yields a total of 83 tons per year of CO and 35 tons per year of VOC.  Because emissions may be close to the major source threshold for PSD purposes, initial testing of CO and VOC emissions will be required in order to confirm that major source thresholds will not be exceeded.  Assuming these emissions estimates are confirmed, subsequent CO and VOC testing will not be required.
3.1.5. Particulate Matter
By employing clean natural gas as their only fuel, the turbine and duct burners will also have very low emissions of particulate matter.  The turbine manufacturer estimates PM emissions of 0.018 lb/MMBTU from the gas turbine; the applicant estimates PM emissions of 0.010 lb/MMBTU from the HRSG burners.  These correspond to 16.1 and 3.3 tons per year from the turbine and duct burners, respectively.
Particulate matter from the cooling towers is estimated from the design drift rate, water flow rate and total dissolved solids (TDS) concentration.  The cooling towers will be designed for a circulating water flow rate of 2,594 gallons per minute per cell, three cells, and a drift rate of 0.001%.  The estimated TDS concentration in the water is 5,000 ppm.  Assuming all dissolved solids in drift water end up as particulate matter, the resulting annual emission rate of PM is 0.79 tons per year from the cooling towers.
Total emissions of PM from all emissions units is estimated to be 19.4 tons per year.
HAP and Metals
The use of natural gas in a combustion turbine and HRSG duct burners limits the emissions of HAP and metals from Eight Flags.  Using emissions factors from EPA guidance and AP-42 tables, the applicant estimated emissions of organic and metal HAP.  The greatest emissions of one HAP will be of formaldehyde, at 1.75 tons per year.  Total HAP emissions will be 2.0 tons per year from all emissions units.
3.1.6. Greenhouse Gases
Emissions of greenhouse gases will result from the use of natural gas at Eight Flags.  Natural gas has the lowest associated GHG emissions of all fossil fuels, making the use of natural gas an important greenhouse gas mitigation tool.
On a CO2-equivalent basis, emissions from the gas turbine and HRSG will be 142,975 tons per year, 99.9% of which will be due to CO2.  It is worth noting that the electrical generation from Eight Flags will decrease the need for generation from other facilities, such as industrial boilers and mainland coal- or petcoke-fired facilities.  As such, a major fraction of the CO2 emissions from Eight Flags will likely be offset by decreased generation and emissions from other facilities, though no netting analysis was submitted or performed.
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 of Environmental Protection (Department) to establish regulations regarding air quality as part of F.A.C.  The applicable chapters are listed in Table 7.
Refer to Table 8.  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 8 - 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
Several NSPS provisions from 40 CFR 60 apply to the emissions units at Eight Flags.
3.3.1. Subpart KKKK
The gas turbine generator and HRSG will be subject to NSPS Subpart KKKK, Standards of Performance for Stationary Combustion Turbines.  Subpart KKKK includes limits on emissions of NOX and SO2 from new, modified or reconstructed gas turbines, as well as their associated equipment such as HRSG duct burners.
3.3.1.1. NOX
The emissions limits for NOX in Subpart KKKK are given in terms of either a concentration of NOX at the stack outlet, or mass of NOX emitted per unit of electrical (or thermal) output.  Turbines are also broken into categories based on their design heat input (either less than 50 MMBTU/hr; between 50 and 850 MMBTU/hr; or greater than 850 MMBTU/hr) and on their electrical output (less than/equal to 30 MW, or greater than 30 MW).
The NOX emissions standards, from Table 1 of NSPS Subpart KKKK, that will be applicable to Eight Flags are given in Table 9.  It is important to note that these standards do include emissions from HRSG duct burners: for example, if the Eight Flags turbine is operating at 90% of peak load with the HRSG burners operating, the 25 ppm NOx limit applies.  (The “independent of the combustion turbine” limit applies only when the combustion turbine is not in use.)  By the calculations in Table 4 (above), the Eight Flags turbine and HRSG appear capable of meeting this 25 ppm standard under all expected operating conditions.
[bookmark: _Ref408583520]Table 9 - NSPS Subpart KKKK - Standards for New Stationary Combustion Turbines.
	Combustion Turbine Type
	Peak Load Heat Input, Power Output 1
	NOX Standard 2

	New turbine firing natural gas
	> 50 MMBtu/hour and
< 850 MMBtu/hour
	25 ppm @15% O2 or
150 ng/J, useful output (1.2 lb/MW-hour)

	Turbines operating at less than 75 percent of peak load 3
	< 30 MW output
	150 ppm @15% O2 or
1,100 ng/J, useful output (8.7 lb/MW-hour)

	Heat recovery units operating independent of the combustion turbine
	All sizes
	54 ppm @15% O2 or
110 ng/J, useful output (0.86 lb/MW-hour)

	1. Heat input based on the HHV or MW of useful output
2. ng/J means nanograms per joule
3. The full section reads:  Turbines located north of the Arctic Circle (latitude 66.5 degrees north), turbines operating at less than 75 percent of peak load, modified and reconstructed offshore turbines, and turbine operating at temperatures less than 0 °F.


To demonstrate compliance with NOx emissions standards, Subpart KKKK requires initial and annual compliance testing.  Initial stack tests must follow EPA Method 7E.  For the first year, quarterly stack tests for NOx will be required, in order to establish reasonable assurance of PSD avoidance.  Subsequent compliance will be demonstrated through annual stack tests.  Reports of the results of each performance test will be submitted to the Department and the Compliance Authority within 45 days of the completion of stack testing.
3.3.1.2. SO2
The NSPS Subpart KKKK Limit for SO2 is 0.060 lb SO2/MMBtu heat input.  Compliance with the NSPS can be demonstrated by the fuel quality characteristics in a current, valid purchase contract, tariff sheet or transportation contract for the fuel, specifying that the maximum total sulfur content is less than 20 gr/100 SCF for gas.  The 20 gr limit is an order of magnitude higher the 2 gr limit proposed by Eight Flags.
For this project the applicant has proposed the use of clean natural gas (< 2.0 grains sulfur (gr S)/100 SCF).  This value equates to approximately 0.0057 pounds per million Btu (lb/MMBtu).  
(2 gr S/100 ft3)(ft3/1000 Btu)(1 lb S/7000 gr S)(106 Btu/MMBtu)(2 lb SO2/lb S) = 0.0057 lb/MMBtu
The applicant’s proposed emission standards are acceptable and will insure that nonattainment review SO2 or PSD for SAM will not be triggered and that the CTGs will comply with the SO2 emission standard in NSPS Subpart KKKK.  
3.3.2. Subpart IIII
A mobile 2,000-kilowatt diesel generator will be brought on-site for black starts and emergency power as needed.  However, as this will be a mobile generator that will not be kept on site at Eight Flags, it will not be subject to NSPS Subpart IIII, Standards of Performance for Stationary Compression Ignition Internal Combustion Engines.
3.4. Federal NESHAP Provisions
3.4.1. Subpart YYYY
NESHAP Subpart YYYY establishes emissions standards for HAP for stationary combustion turbines.  Subpart YYYY applies to stationary combustion turbines at major sources of HAP emissions.  A “major source of HAP emissions” is defined in the regulation as “a contiguous site under common control that emits or has the potential to emit any single HAP at a rate of 10 tons (9.07 megagrams) or more per year or any combination of HAP at a rate of 25 tons (22.68 megagrams) or more per year.” 
Eight Flags is not grouped with RPF in determining its status as a major source or area source of HAP, since the two are not under common control.  (See “Definition of a Stationary Source,” above.)  Eight Flags will not be a major source of HAP, since total HAP emissions are expected to be just 2.0 tons per year.  Therefore, Subpart YYYY does not apply to Eight Flags.
Subpart ZZZZ
The mobile emergency diesel engine to be brought on site as needed is not subject to NESHAP Subpart ZZZZ, National Emissions Standards for Hazardous Air Pollutants for Stationary Reciprocating Internal Combustion Engines.  NESHAP Subpart ZZZZ applies only to stationary engines, not mobile engines.
3.5. Other Draft Permit Requirements
3.5.1. Operating Limitations
While the gas turbine will be permitted to operate continuously, firing in the duct burners of the HRSG will be permitted for up to 4,800 hours per year, on a 12-month rolling average basis.  This assures that NOx emissions from the facility will remain less than 100 tons per year, making Eight Flags a minor source that will not be subject to PSD or nonattainment preconstruction review, and that will not require a Title V operating permit.  As was noted above, Eight Flags has stated in a filing with FERC that actual operation of the duct burners will likely be between 480 and 1440 hours per year, so this restriction is not expected to place a substantial burden on Eight Flags.  
3.5.2. Visible Emissions and Particulate Matter
PM, PM10 and PM2.5 will be emitted from the cogeneration system due to incomplete fuel combustion.  They are minimized by use of clean fuels and good combustion.  Natural gas is an inherently clean fuel and contains no ash.  Its use makes any conceivable add-on control technique for PM/PM10/PM2.5 either unnecessary or impractical.
Eight Flags proposes PM/PM10/PM2.5 emissions standard as a visible emissions (VE) standard of 10% opacity in conjunction with the use of inherently clean fuels.  The clean fuel standards are:
· The turbine and duct burners shall fire natural gas as the primary fuel, which shall contain no more than 2.0 gr sulfur/100 SCF;
· VE shall not exceed 10% opacity based on a 6-minute average.
The applicant’s proposed emission standards are acceptable and will insure that PSD for PM/PM10/PM2.5 will not be triggered.  Alternate standards for VE during startups and shutdowns are also included in the draft permit; this alternate standard allows a short but reasonable time period (30 minutes) for bringing the system to normal operating conditions or for shutting the unit down.
3.5.3. Initial CO and VOC Tests
Expected emissions of CO are approximately 83 tons per year, while expected emissions of VOC are 35 tons per year.  In order to provide reasonable assurance PSD provisions are not triggered by emissions of CO or VOC, an initial performance test using EPA Method 10 for CO, and Method 25A for VOC, will be required.  This test will confirm the assumed CO and VOC emissions factors for the gas turbine and HRSG in order to assure that CO and VOC emissions will not exceed 100 tons per year.
3.5.4. GHG Reporting Requirements
Eight Flags will be subject to mandatory GHG reporting to the EPA pursuant to 40 CFR 98 - Mandatory Greenhouse Gas Reporting.  The facility is subject to the monitoring requirements contained in 
40 CFR 98, Subpart C - General Stationary Fuel Combustion Sources.  Subpart C requires reporting of CO2, CH4 and N2O.  
Subpart C provides several options for calculating emissions, based either on actual fuel consumption and emissions factors, or on stack monitoring.  The options are described in detail in 40 CFR 98.33.  Because Eight Flags will not be subject to the provisions of the Acid Rain Program, it will not be required to perform continuous monitoring of greenhouse gases.  Reports of GHG emissions are to be submitted directly to the EPA under the provisions in 40 CFR 98.4 and 98.5.
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.  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 by telephone at 850-717-9085, by e-mail at john.dawson@dep.state.fl.us, or at the Department’s Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400.
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