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1. [bookmark: _GoBack]GENERAL PROJECT INFORMATION
1.1. Facility Description and Location
Gainesville Renewable Energy Center, LLC operates the Gainesville Renewable Energy Center (GREC).  GREC is a biomass-fueled electric power plant capable of generating 100 megawatts nominal-net (MW nominal-net) of electrical power.  The plant is located within the city of Gainesville and approximately seven miles southeast of the city of Alachua in Alachua County, Florida.  Specifically, the plant is located on 131 acres within the boundary of the Gainesville Regional Utilities (GRU) Deerhaven Generating Station (DGS).  The footprint of GREC within the GRU DGS is delineated by the red outline in Figure 1, while the boundary of the GRU DGS is delineated by the blue outline in Figure 1.  GREC, LLC has a long-term lease from the City of Gainesville for this parcel.  The location of Alachua County and the GRU DGS within the county is shown in Figure 2.  The address of the GRU DGS is 10001 Northwest 13th Street (U.S. Highway 441) in Gainesville, Alachua County, Florida.  The UTM coordinates are Zone 17; 365.0 kilometers (km) East and 3,293.8 km North.  
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[bookmark: _Ref367944586][bookmark: _Ref367944695]Figure 1 – GREC Boundary In Red.		Figure 2 – Alachua County and Site Location.
The nearest Prevention of Significant Deterioration (PSD) Class I areas are the Okefenokee National Wildlife Area (NWA) located approximately 93 km north of GREC and the Chassahowitzka NWA located approximately 110 km southwest of GREC.
A panoramic view of the GREC facility is shown in Figure 3.  A view of GRU DGS Units 1 and 2 from the GREC site is shown in Figure 4.  The stack on the right-hand side belongs to the gas and oil-fueled Unit 1, which has a generating capacity of approximately 75 MW, while the taller, wider stack on the left-hand side belongs to Unit 2, which is primarily a coal-fueled unit with an approximate generating capacity of 251 MW.  Figure 5 is a view of the bubbling fluidized bed (BFB) boiler at GREC.  This boiler combusts clean woody biomass to generate steam that is then sent to a steam turbine electrical generator (STEG) to produce 100 MW-net of electrical power for sale to the grid.  A BFB boiler utilizes a fluidized bed of heated sand to act as a heat sink allowing the boiler to efficiently combust wet fuels such as biomass.
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[bookmark: _Ref367946880]Figure 3 –Panoramic View of the GREC Facility.
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[bookmark: _Ref367945661][bookmark: _Ref367945677]Figure 4 – View of GRU DGS Units 1 and 2.	Figure 5 – View of BFB Boiler.
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[bookmark: _Ref367947792][bookmark: _Ref367947940]Figure 6 – Biomass Conveyor System.	Figure 7 – Biomass Drag Line.
Figure 6 above shows a view of the conveyor system used to transport the biomass fuel from the fuel yard to the BFB boiler.  Figure 7 above shows a close-up of the drag line used to take biomass from the storage piles and place it into the conveyor system.
The GREC power plant is comprised of six major process areas:
· Biomass fuel delivery, unloading and processing;
· Biomass fuel handling and storage;
· Power island (steam generating unit), including a BFB boiler, STEG and cooling tower;
· Ash (bottom and fly) handling, storage and shipment; 
· Emergency support equipment; and
· Alkaline sorbent storage and handling.
[bookmark: _Ref367948475]Table 1 list the current emissions units (EU) at the GREC facility.
TABLE 1.  EU AT THE GREC FACILITY.
	EU ID No.
	Emission Unit Description

	001
	Biomass fuel delivery, preparation, storage and handling

	002
	Woody biomass-fueled BFB boiler

	003
	Ash handling, storage and shipment

	004
	Mechanical draft cooling tower

	005
	564 kilowatt (kW) emergency generator

	006
	275 horsepower (hp) emergency fire pump

	007
	Sorbent (alkaline) storage silo


1.2. Primary Regulatory Categories
1.2.1. Federal Regulations
The U.S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  40 CFR Part 60 identifies New Source Performance Standards (NSPS) for a variety of industrial activities.  40 CFR Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP).  40 CFR Part 63 specifies NESHAP provisions based on the Maximum Achievable Control Technology (MACT) for given source categories. 
Rule 62-204.800, Florida Administrative Code (F.A.C.), identifies federal regulations adopted by reference.  The GREC and GRU DGS plants are considered a single facility for purposes of the PSD and Title V programs as well as regulatory applicability analyses.  The facility is considered a major stationary source under PSD (Rule 62-212.400, F.A.C.) and a major source under Title V of the Clean Air Act as regulated under Chapter 62-213, F.A.C.*  The facility is also major for hazardous air pollutants (HAP).  The following federal regulations apply to the GREC facility. 
· The GREC facility is subject to the provisions of the Clean Air Interstate Rule (replaced in 2015 by the Cross State Air Pollution Rule), including applicable portions of Chapters 62-204, 62-210 and 62-296, F.A.C.
· The GREC facility operates units regulated under the Phase II Acid Rain provisions in Title IV of the Clean Air Act.
· The GREC facility operates units subject to the NSPS of 40 CFR Part 60.
· The GREC facility operates units subject to the NESHAP of 40 CFR Part 63.
* Note:  Although GRU DGS and GREC are considered a single Title V source, these plants hold separate Title V air operation permits. 
1.2.2. State 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 air quality regulations as part of the Florida Administrative Code (F.A.C.), which includes the applicable chapters contained in Table 2.
[bookmark: _Ref343241113]TABLE 2.  APPLICABLE STATE RULES
	Chapter
	Description

	62-4
	Permits 

	62-17
	Electrical Power Plant Siting

	62-204
	Air Pollution Control – General Provisions 

	62-210
	Stationary Sources of Air Pollution – General Requirements 

	62-212
	Stationary Sources – Preconstruction Review 

	62-213
	Operation Permits for Major Sources (Title V) of Air Pollution 

	62-296
	Stationary Sources – Emission Standards 

	62-297
	Stationary Sources – Emissions Monitoring 


1.3. Project Description
The applicant requests the following revisions to air construction Permit No. 0010131-003-AC, (PSD-FL-411B) related to the BFB boiler:
1. Change the averaging period of the current nitrogen oxides (NOX) emissions limit from a 24-hour rolling average basis to a 30-boiler operating day rolling average basis;
2. Redefine the BFB boiler capacity by replacing the maximum heat input rate of 1,358 MMBtu per hour (4-hour average basis) with a maximum steam production rate of 930,000 pounds per hour (4-hour average basis);
3. Add a warm startup provision for the BFB boiler; 
4. Allow the use of American Society of Mechanical Engineers (ASME) Performance Test Code (PTC) 4 to conduct BFB boiler efficiency tests in addition to the method specified in Section 5 of Appendix F of Title 40 Code of Federal Regulations, Part 75 which provides a methodology for calculation of the heat input rate to a boiler using F-Factors;
5. Specify that the boiler efficiency test will be required every 5 years prior to renewal of the Title V permit; and
6. Incorporate a site-specific default moisture content of 16.3% for the boiler flue gas exhaust as approved by EPA for the Acid Rain program and Clean Air Interstate Rule instead of the current default value of 13.0% moisture.
2. PSD APPLICABILITY REVIEW
2.1. General PSD Applicability
The Department regulates major stationary sources in accordance with Florida’s PSD program pursuant to Rule 62-212.400, F.A.C.  PSD preconstruction review is required in areas that are currently in attainment with the state and federal ambient air quality standards (AAQS) or areas designated as “unclassifiable” for these regulated pollutants.  Commonly addressed PSD pollutants in the power industry include: carbon monoxide (CO), NOX, particulate matter (PM), PM with a mean diameter of 10 microns or less (PM10), PM with a mean diameter of 2.5 microns or less (PM2.5), sulfur dioxide (SO2), volatile organic compounds (VOC), lead (Pb), fluorides (F), sulfuric acid mist (SAM), and mercury (Hg).  
Additional PSD pollutants that are more common to certain other industries include: hydrogen sulfide (H2S); total reduced sulfur (TRS) including H2S; reduced sulfur compounds (RSC) including H2S; municipal waste combustor (MWC) organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans (dioxin/furan); MWC metals measured as PM; MWC acid gases measured as SO2 and hydrogen chloride (HCl); and MSW landfill emissions as non-methane organic compounds (NMOC).  
As defined in Rule 62-210.200(189)(a)1, F.A.C., a stationary source is a “major stationary source” (major PSD source) if it emits or has the potential to emit (PTE):
· 250 tons per year (TPY) or more of any PSD pollutant; or 
· 100 TPY or more of any PSD pollutant and the facility belongs to one of the 28 listed PSD major facility categories.  
The list given in the citation includes the category of “fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input”.  The existing GRU DGS is a major stationary source because it meets this definition and emits, or has the PTE, 100 TPY or more of any PSD pollutant.  GREC is considered part of GRU DGS with respect to the PSD program.
PSD applicability for a “modification” to an existing major stationary source is based on thresholds known as the significant emission rates (SER) as defined in Rule 62-210.200(282), F.A.C.  Any “net emissions increase” as defined in Rule 62-210.200(210), 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.  
Although a facility may be “major” (i.e. emits or has the PTE 100 or 250 TPY as applicable) for only one PSD pollutant, a project is subject to PSD review for any PSD pollutant that exceeds the corresponding SER given in Table 3.
[bookmark: _Ref367970333]TABLE 3.  LIST OF SIGNIFICANT EMISSIONS RATES. 1
	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. “CO2e” means carbon dioxide equivalents and refers to greenhouse gas (GHG) emissions.  The calculation of GHG emissions is defined in 40 CFR 98, Subpart A, Table A-1.


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 a PSD review for GHGs emissions if the source would emit or have the potential to emit 75,000 tons per year of GHGs on a CO2e 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] 

2.2. PSD Applicability of the Current Project
The GREC facility is located in Alachua County, which is in an area that is currently in attainment with the state and federal AAQS or otherwise designated as unclassifiable.  All of the proposed changes involved with this project effect the BFB boiler at the GREC facility.  None of the requested changes are expected to result in any actual emissions increases and no emissions increases are authorized by this permit revision.  Consequently, there will be no significant emission increase of any PSD pollutant as a result of this project and PSD review is not triggered.  
3. DEPARTMENT ANALYSIS
3.1. Revise BFB NOX Emissions Limit Averaging Time
The current NOX emissions limit (0.070 lb/MMBtu on a 24-hour basis) is a remnant of the original PSD permitting process for the facility.  Originally, the GREC project triggered PSD review for NOX, and GREC, LLC proposed the 0.070 lb/MMBtu limit on a 30-day rolling average basis as the best available control technology (BACT) limit for NOX.  However, at that time, NOX BACT determinations were being issued with an averaging period of 24 hours or less.  Prior to issuance of the original PSD permit, GREC took a NOX emission cap of 416.4 TPY in conjunction with GRU accepting a NOX emission cap of 3,381 TPY on DGS Unit 2 (see Permit No. 0010006-012-AC).  This allowed GREC to net out of PSD review for NOX.  The 0.070 ln/MMBtu NOX limit on a 24-hour average basis did, however, remain in the original PSD permit, but was not a BACT limit.
GREC, LLC is now requesting that the averaging period for the NOX limit be revised from a 24-hour average basis to a 30-boiler operating day rolling average basis.  The plant controls NOX emissions by selective catalytic reduction (SCR), which uses ammonia injection across an SCR catalyst within a specified temperature window.  See additional discussion in Subsection 3.3 on SCR control.  The plant contends that the shorter averaging period presents problems when the BFB boiler is starting up:  a low heat input rate combined with an SCR catalyst that is still warming up to an effective temperature.
The Department agrees to revise the averaging period for the NOX limit to a 30-boiler operating day average basis. The NOX emission cap is still valid and the NSPS limit remains applicable (1.0 pounds per megawatt-hour from 40 CFR 60 Subpart Da - Standards of Performance for Industrial-Commercial-Institutional Steam Generating Units).  All valid NOX emissions collected during each 30-boiler operating day period will be used to demonstrate compliance with the revised limit.  This permit revision will not result in any allowable annual emissions increases or significant actual emissions increases.  
3.2. Revise BFB Unit Capacity from Heat Input Rate to Steam Production Rate Basis
Based on the application, the BFB boiler was designed to produce steam at a maximum rate of 930,000 lb/hr on a 4-hour average basis.  GREC believes that value should be used to represent the permitted capacity of the BFB boiler and that the current heat input rate limit should be provided in the permit for informational purposes.  In other words, the heat input rate should not be used as an enforceable permit limit on capacity.
GREC states that the heat input rate for the BFB boiler is calculated in accordance with 40 CFR 75, Appendix F, Equation F-18, as follows:
	Eq. F-18
Where:	HI = heat input rate (MMBtu/hr)
	Qw = hourly average volumetric flow rate, wet basis standard cubic feet per minute (scfm)
	%H2O = stack moisture content, percent volume (wet)
	%O2d = measured oxygen concentration dry basis
	F = fuel factor, dry standard cubic foot per MMBtu (dscf/MMBtu)
· 8,710 dscf/MMBtu (natural gas)
· 9,240 dscf/MMBtu (wood)
When calculating the BFB heat input rate with Equation F-18, values are estimated for two variables:  the stack moisture content and the fuel “F” factor.  The stack moisture content has a major impact on the heat input calculation.  Variations in types of wood as well as other types of woody biomass can cause variations in the stack moisture content and result in significant variations in the calculated heat input rate.  In the permit application (Link to Application), GREC provided three examples showing how a selected stack moisture content (16.3 to 26.7%) can cause significant variations in the calculated heat input rate (1,584 to 1,831 MMBtu/hr).  GREC also provided six months of steam data from the BFB boiler (September 1, 2014 to February 28, 2015).  The Department reviewed this steam data and determined that it could be used to identify a steam production rate limit that is functionally equivalent to the current limit heat input rate limit that defines the BFB unit capacity.  
Due to the variable nature (density, moisture content, heat content, etc.) of the woody biomass fuel, accurately determining the heat input rate to the boiler is difficult.  The original purpose of the heat input rate limit was to provide a limiting capacity factor on the boiler combustion process.  Utilizing a steam output-based limit will still impose a capacity limitation with respect to the boiler combustion process.  GREC will still be required to calculate the heat input rate to report some of the boiler emissions limits on a lb/MMBtu basis and to report acid rain data.  
The Department will modify the permit to replace the specified BFB unit capacity of 1,358 MMBtu/hr (4-hour average basis) with an equivalent maximum steam production rate of 930,000 lb/hr (4-hour average basis).  This “equivalent” capacity was based on the actual maximum steam production rates and based on the highest for hour average at the maximum net electrical generation rate of 100 MW.  The Department will also require that GREC measure the steam production rate with a certified steam flow meter.
3.3. [bookmark: _Ref423066806]Add a Warm Startup Provision
NOX from the BFB boiler is controlled using a SCR system.  The SCR system reduces NOX emissions by injecting ammonia into the system in the presence of a catalyst which converts the NOX to nitrogen and water.  Based on the information that GREC, LLC provided in its permit application, the SCR manufacturer’s procedures and guidelines indicate that ammonia should not be injected into the SCR until the catalyst has reached a temperature of 375 degrees Fahrenheit (°F).  The catalyst is heated to the required temperature by the exhaust gas from the BFB boiler.  Consequently, the BFB boiler must be operating to raise the catalyst temperature to the appropriate operating range.  The SCR system will not be able to effectively utilize ammonia to control NOX until the catalyst reaches the required temperature.
From past operation of the BFB boiler, GREC has determined that when the BFB boiler is taken offline due to malfunctions or other operational concerns (boiler “trips”), the temperature of the SCR catalyst decreases rapidly.  Subsequently, it takes an extended period of time to re-heat the catalyst to the correct operating temperature.  Figure 8 (on the next page) presents a graph showing the rapid cooling of the catalyst temperature and the subsequent re-heating of the catalyst.
If the BFB boiler trips offline temporarily, GREC may resume operation of the boiler relatively quickly.  In these circumstances, the resumption of operations will not meet the definition of a cold startup, because the sand bed of the BFB boiler is already is heated, but the catalyst in the SCR system may not be at a sufficient temperature (375 °F) to begin injecting ammonia.  Consequently, NOX emissions from the BFB boiler may be elevated.  Injecting ammonia below 375° F results in unreacted ammonia “slipping” past the catalyst.
To address the rapidly cooling catalyst problem, GREC has requested that a condition be added to the permit to address warm/hot startups of the BFB boiler.  GREC further request that the duration of the warm/hot startup event be limited to 15 hours rather than the 19 hours currently allowed for a cold startup. 
The Department understands that the rapid cooling of the catalyst is caused by ventilation fans flushing the SCR system and other pollution control system and associated duct work to eliminate CO and other explosive gases after a boiler trip event.  Also, once the BFB boiler comes back online, the SCR catalyst takes a long time to heat up because it located on the opposite side of the PM control device (baghouse) from the boiler, i.e., a “clean side” SCR system.  As a result, the baghouse must first be heated up by the boiler flue gas before heating of the SCR catalyst becomes effective.
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[bookmark: _Ref421793302]Figure 8 – Catalyst Temperature vs Time during Warm/Hot Startup Events.
The Department finds that due to the “clean-side” SCR system, a warm/hot startup category is warranted for the BFB boiler after a boiler trip event.  The applicant requests a warm/hot startup duration of 15 hours, which may represent the maximum expected.  However, GREC is not asking for any increase in combined duration of excess emissions which are currently limited to 340 hours from the BFB boiler during all startup and shutdown events during any consecutive 12-month period.  Thus, the addition of the warm/hot startup category will not increase the allowable excess emissions currently authorized in the permit.
The Department will add the following condition to the permit to address the warm/hot BFB boiler startup category.
12.b	Warm/Hot Startup:  Excess emissions resulting from a warm/hot startup of the BFB boiler shall be permitted providing: (1) best operational practices to minimize emissions are adhered to; and (2) the duration of excess emissions shall be minimized but in no case exceed 15 hours unless specifically authorized by the Department for longer duration.
(Permitting note: A warm/hot startup of the BFB boiler means a resumption of operations when the unit is temporarily offline and the SCR catalyst temperature is less than 375 °F, but the BFB is still warm.  A warm/hot startup is similar to a cold startup, but is shorter in duration.)


3.4. Boiler Efficiency Testing
As previously discussed, GREC contends that using fuel “F” factors can cause inaccuracy with regard to the calculation of the heat input rate to the boiler, especially when using a highly variable fuel such a biomass.  In turn, this could cause inaccuracies when determining the BFB boiler thermal efficiency using Section 5 of Appendix F of 40 CFR 75 – a calculation methodology for determining the heat input rate that uses “F” Factors.  The Appendix F method is currently specified in the most recent air construction permit and the current Title V air operation permit.  The applicant requests that the permit authorize ASME PTC 4 as an acceptable method for determining the BFB thermal efficiency instead of the Appendix F method.  
This method is acceptable for determining the thermal efficiency and the Department will revise the permit accordingly replacing the Appendix F method with the ASME PTC 4 method. 
3.5. Revise BFB Thermal Efficiency Test Frequency
Since both the unit capacity and the thermal efficiency test method are being revised, the Department will require GREC to conduct boiler efficiency testing prior to renewal of the Title V air operation permit (or at least once every five years).  The permit will require submission of the test results within 30 days of completing the thermal efficiency test. This will allow the Department to determine if the BFB boiler, as a result of degradation (loss of efficiency), requires more biomass fuel to generate the same amount of steam and power (MW). 
3.6. Incorporate Site-Specific Moisture Content as Approved by EPA
In order to comply with the Acid Rain and Clean Air Interstate Rule trading programs for SO2 and NOX, GREC must accurately measure and record the in-stack moisture content of the BFB boiler or use an EPA default value of 13.0% for biomass.  GREC has had technical difficulties with measuring the real-time in-stack moisture content of the BFB boiler.  Also, GREC contends that the default value of 13.0% over predicts the SO2 and NOX mass emissions rates because the actual moisture content can be significantly higher than 13.0%.  Consequently, GREC requested EPA approval for a higher site-specific in-stack moisture content based on actual measured data from the BFB.  By letter from Mr. Reid P. Harvey (Director of EPA’s Clean Air Markets Division) to Mr. Leonard J. Fagen (Acid Rain Designated Representative for GREC), EPA authorized a site-specific default moisture content of 16.3% for the flue gas exhausted from GREC’s BFB boiler stack for purposes of reporting acid rain and CAIR data to the Clean Air Markets Division.
Therefore, the Department will revise the permit to include a permitting note indicating EPA’s approval of 16.3% as the site-specific in-stack default moisture content when accurate real-time measurements of the moisture content are not available.
4. CONCLUSION
The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution control regulations as conditioned by the Draft Permit.  This determination is based on a technical review of the application, the reasonable assurances provided by the applicant, and the conditions specified in the Draft permit.  Mr. David Read, P.E. is the project engineer responsible for reviewing the application, preparing the draft permit and writing the technical document.  Details of the analyses may be obtained by contacting Mr. Read by email at david.read@dep.state.fl.us or by phone at 850-717-9075.
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