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1. GENERAL PROJECT INFORMATION
1.1. Air Pollution Regulations
Projects at stationary sources with the potential to emit air pollution are subject to the applicable environmental laws specified in Section 403 of the Florida Statutes (F.S.).  The statutes authorize the Department of Environmental Protection (Department) to establish regulations regarding air quality as part of the Florida Administrative Code (F.A.C.), which includes the following applicable chapters:  62-4 (Permits); 62-204 (Air Pollution Control – General Provisions); 62-210 (Stationary Sources – General Requirements); 62-212 (Stationary Sources – Preconstruction Review); 62-213 (Operation Permits for Major Sources of Air Pollution); 62-296 (Stationary Sources - Emission Standards); and 62-297 (Stationary Sources – Emissions Monitoring).  Specifically, air construction permits are required pursuant to Chapters 62-4, 62-210 and 62-212, F.A.C.
In addition, the U. S. Environmental Protection Agency (EPA) establishes air quality regulations in Title 40 of the Code of Federal Regulations (CFR).  Part 60 specifies New Source Performance Standards (NSPS) for numerous industrial categories.  Part 61 specifies National Emission Standards for Hazardous Air Pollutants (NESHAP) based on specific pollutants.  Part 63 specifies NESHAP based on the Maximum Achievable Control Technology (MACT) for numerous industrial categories.  The Department adopts these federal regulations in Rule 62-204.800, F.A.C.
1.2. Glossary of Common Terms
Because of the technical nature of the project, the permit contains numerous acronyms and abbreviations, which are defined in Appendix A of this permit.
1.3. Facility Description and Location
City of Gainesville, Gainesville Regional Utilities (GRU), Deerhaven Renewable (DHR), is an electric power facility consisting of a woody biomass-fired bubbling fluidized bed (BFB) boiler.  The facility is categorized under Standard Industrial Classification Code No.  4911.  The existing Deerhaven Renewable facility is located in Alachua County at 11201 Northwest 13th Street in Gainesville, Florida.  The UTM coordinates of the existing facility are Zone 17, 365.0 kilometers (km) East, and 3,293.8 km North.  This site is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to Ambient Air Quality Standards (AAQS).  Figure 1 shows the location of the GRU DHR in Florida while Figure 2 shows a view of DHR
[image: GREC PSD Figure 2-1]	[image: ]
[bookmark: _Ref531351395]Figure 1.  Location of GRU, DHR.	Figure 2.  View of GRU, DHR
The DHR is a nominal, net, 100-megawatt (MW) electric generating facility.  The facility consists of a woody biomass-fired BFB boiler; fuel and ash storage and handling facilities; a cooling tower; a 1,220 horsepower (HP) diesel-fired emergency engine; a 315 HP diesel-fired emergency fire pump engine; and an alkaline sorbent storage silo.  
The BFB boiler has a maximum heat input of 1,358 million British thermal units per hour (MMBtu/hour) with a steam production capability of 930,000 lb/hour.  The boiler fires clean woody biomass and natural gas only during startup.  
To control emissions of nitrogen oxide (NOX), the boiler is equipped with a selective catalytic reduction (SCR) system.  An In-Duct Sorbent Injection System (IDSIS) is used to control sulfur dioxide (SO2) emissions, hazardous air pollutants (HAP) and acid gases such as hydrogen chloride (HCl) and hydrogen fluoride (HF).  A fabric-filter baghouse is used to control emission of particulate matter (PM) and visible emissions.  The boiler is equipped with a continuous emissions monitoring systems (CEMS) to monitor and record emissions of carbon monoxide (CO), NOX and SO2, while opacity is monitored and recorded by a continuous opacity monitoring system (COMS).  Table 1 lists the existing emission units (EU) at the DHR.
[bookmark: _Ref532282248]TABLE 1.  EXISTING EU AT DHR.
	EU No.
	Brief Description

	Regulated Emissions Units

	001
	Biomass Fuel Storage and Handling

	002
	Woody Biomass-Fueled BFB Boiler 

	003
	Ash Storage and Handling

	005
	Emergency Diesel Engine (1,220 HP)

	006
	Emergency Diesel Fire Pump Engine (315 HP)

	007
	Alkaline Sorbent Storage Silo

	Unregulated Emissions Unit

	004
	Mechanical Draft Cooling Tower


1.4. Facility Regulatory Categories
· The facility is a major source of hazardous air pollutants (HAP).
· The facility operates units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
· [bookmark: _Hlk532295907]The facility does operate units subject to the New Source Performance Standards (NSPS) of Title 40 Part 60 of the Code of Federal Regulations (40 CFR 60).  
· The facility does operate units subject to the National Emissions Standards of Hazardous Air Pollutants (NESHAP) of 40 CFR 63.
1.5. Project Description
GRU is requesting to increase the allowable natural gas firing in the 1,358 MMBtu/hour woody biomass-fueled BFB.  Currently natural gas is only fire during startup.  GRU is requesting to fire natural gas also during normal operations.  


The EU listed in Table 2 will be affected by this project.
[bookmark: _Ref532284006]TABLE 2.  AFFECT EUs AT DHR.
	EU No.
	Description

	002
	Woody Biomass-Fueled BFB Boiler


1.6. Processing Schedule
· 10/05/2018	Department received the application for an air pollution construction permit.
· 10/16/2018	Department requested additional information.
· 11/20/2018	Department received additional information; application complete.
· [bookmark: _GoBack]12/12/2018	Draft permit package issued.
2. PSD APPLICABILITY
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 AAQS or areas designated as “unclassifiable” for certain regulated pollutants.  Commonly addressed PSD pollutants for electrical generating facilities such as the DHR include: CO, NOX, PM, PM with a mean diameter of 10 microns or less (PM10), PM2.5, SO2, volatile organic compounds (VOC) and sulfuric acid mist (SAM).  
Additional PSD pollutants that are more common to certain other industries include: lead (Pb), mercury (Hg), hydrogen sulfide (H2S), 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 HCl, and municipal solid waste (MSW) landfill emissions as non-methane organic compounds (NMOC).  
As defined in Rule 62-210.200(Definitions), 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 “Electric Services”.  The given category applies to the facility before and after the proposed project.  The DHR is a major stationary source based on actual emissions of and potential to emit 100 TPY or more of several individual PSD pollutants.  
For major stationary sources such as the DHR, PSD applicability for modification projects is based on thresholds known as the significant emission rates (SER) as defined in Rule 62-210.200(Definitions), F.A.C.  Any “net emissions increase” as defined in Rule 62-210.200(Definitions), F.A.C. of a PSD pollutant from the project that equals or exceeds the respective SER is considered “significant”.  SER also means any emissions rate, or any net emissions increase of a PSD pollutant associated with a major stationary source or major modification which would construct within 10 km of a Class I area and have an impact on such area equal to or greater than 1 gram per cubic meter, 24-hour average.  
[bookmark: _Ref344887586]Although a facility may be “major” (i.e. emits or has the PTE 100 or 250 TPY as applicable) for only one PSD pollutant, a project must include Best Available Control Technology (BACT) controls for any PSD pollutant that exceeds the corresponding SER given in Table 3 below.


[bookmark: _Ref531355012]TABLE 3– LIST OF SER BY PSD-POLLUTANT.
	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 
	GHG (CO2e)
	> 75,000

	1. Excluding fluoride and those pollutants defined for Pulp and Paper, MWC, MSW landfills.
1. Ozone (O3) is regulated by its precursors (VOC and NOX).  PSD for PM2.5 can be triggered by its precursors (NOX and SO2).
1. 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 TPY.
1. Carbon dioxide-equivalent (CO2e). 


According to EPA Guidance[footnoteRef:1] issued in July 2014, a source that triggers PSD review for a traditional PSD pollutant (listed above) would also trigger PSD review for greenhouse gases (GHG) if the source would emit or have the PTE 75,000 TPY or more of GHG 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 for Project
The project is located in Alachua County which is in an area that is currently in attainment with the AAQS or is otherwise designated as unclassifiable.  As provided in the application, Table 4 summarizes projected actual emissions and PSD applicability for the project.
[bookmark: _Ref532284126]TABLE 4.  SUMMARY OF THE APPLICANT’S PSD APPLICABILITY ANALYSIS
	[bookmark: _Hlk531775621]Pollutant
	Annual Emissions, TPY
	Subject to
PSD?

	
	Baseline
Actual
	Could Have Accommodated
	Projected
Actual
	Increase
	SER
	

	NOX
	215.30
	---
	198.98
	-16.32
	40
	No

	PM
	2.37
	0.79
	3.16
	0
	25
	No

	PM10
	3.68
	3.07
	6.75
	0
	15
	No

	PM2.5
	3.68
	3.07
	6.75
	0
	10
	No

	a. Baseline actual emissions (BAE) were calculated based on the following highest consecutive 2-year average:  2014 and 2015 for NOX; and 2016 and 2017 for PM/PM10/PM2.5.
b. Could have accommodated emissions were calculated based on the highest 30-operating days during the 24-month baseline period (2014 – 2015) for NOX, which was determined to be 805,734 MMBtu of heat input in July 2015; and the 24-month baseline period (2016 – 2017) for PM/PM10/PM2.5, which was determined to be 762,225 MMBtu of heat input in April 2017.
c. Projected actual emissions (PAE) for each pollutant were based on a total heat input of 4,929,420 MMBtu/year, 10% natural gas (492,942) and 90% biomass, and the following:  AP-42, Chapter 1.4, 0.1863 lb/MMBtu (natural gas), and CEMS data, 0.0690 lb/MMBtu (Biomass), for NOX; AP-42, Chapter 1.4, 0.0002 lb/MMBtu (natural gas), and stack test data, 0.0014 lb/MMBtu (Biomass), for PM(filterable); and for PM10 and PM2.5, 0.0058 lb/MMBtu (natural gas) and 0.0024 lb/MMBtu (Biomass), with all PM (filterable + condensable) assumed to be less than 2.5 microns in size..
d. The increase in emissions from the project is the difference between the PAE and the BAE and what the unit could have accommodated.


As shown in Table 4, total project emissions will not exceed the PSD significant emissions rates; therefore, the project is not subject to PSD preconstruction review.


3. DEPARTMENT REVIEW
GRU is requesting to increase the use of firing natural gas in the BFB boiler to include normal operations, not only just for startup of the boiler.
3.1. BFB Boiler (EU 002)
The 1,358 MMBtu/hour BFB boiler (see Figure 3 and Figure 4) combusts wood in a bed of hot sand.  The steam generated from the boiler is used to produce 100 MW of electricity in a steam turbine electrical generator.  The primary fuel fired in the boiler is clean woody biomass.  Natural gas is used as a startup fuel for the boiler.  The applicant is requesting to fire natural gas during normal operation in addition to startups.  Natural gas combustion during normal operations will primarily involve co-firing natural gas with woody biomass for reliability during periods of high woody biomass moisture content or for economic reasons.  In addition, the applicant is requesting to fire only natural gas during low loads.
[image: O:\OPC\- Permitting Section\Read\Construction\GREC\GREC-FRI-04-2013\P1030218.JPG]	[image: ]
[bookmark: _Ref532284882][bookmark: _Ref532284898]Figure 3.  BFB Boiler	Figure 4.  Diagram of a BFB Boiler
The BFB boiler is equipped with four COEN natural gas burners that are currently used only during startup.  Each burner has a nominal heat input capacity of 85 MMBtu/hour (higher heating value (HHV)), equivalent to 341 MMBtu/hour.  Increasing the firing of natural gas will not increase the hourly capabilities of these burners.  The firing of natural gas will, in turn, reduce the firing of woody biomass.  Based on the maximum design capacity of the natural gas burners, 341 MMBtu/hour, at full load BFB boiler operation, 1,358 MMBtu/hour, would result in a co-fired fuel blend of 25% natural gas and 75% woody biomass on a heat input basis.
3.1.1. Natural Gas vs. Woody Biomass
Natural gas has a HHV of 21,856 Btu/lb compared to 4,265 Btu/lb for the as-fired (50% moisture) woody biomass.  Natural gas also has a much lower moisture content than woody biomass which will result in an increase in boiler efficiency as well as a lower heat input to produce the same amount of steam.  
[bookmark: _Hlk531687216]Natural gas contains only trace amounts of ash, sulfur, chlorides, and fluorides.  Consequently, natural gas combustion results in emissions of filterable PM/PM10, SO2, HCl, and HF which is much lower than those resulting from the combustion of woody biomass.  Natural gas combustion also has a higher peak combustion temperature compared to the combustion of woody biomass; therefore, increased firing of natural gas may result in an increase in the formation of thermal NOX.  Conversely, higher peak combustion temperatures will also result in lower CO and VOC emissions since the oxidation of these compounds to CO2 and water will increase with higher combustion temperatures.  Therefore, only NOX emissions have the potential to increase due to the increase in the combustion of natural gas during normal boiler operations.  The applicant contends that since the boiler is equipped with and SCR system, emissions of NOX will remain the same or can be further reduced.  Also, the boiler is equipped with a fabric filter baghouse to control emission of PM.


3.1.2. Emissions from the BFB Boiler
Based on the applicant’s analysis, emissions of NOX, PM, PM10 and PM2.5 may increase when increasing the combustion of natural gas.  Since all other contaminants in natural gas is lower than what is found in woody biomass, all other pollutants will reduce or remain the same.  
The applicant based their PAE on the maximum future heat input of 4,929,420 MMBtu/year in 2020 from the BFB boiler.  The PAE used 90% of the maximum heat input from firing woody biomass (equivalent to 4,436,478 MMBtu/year) and 10% from firing natural gas (equivalent to 492,942 MMBtu/year).  
Excludable emissions include the emission units BAE and what the unit could have accommodated (CHA).  The BAE period used for NOX emissions was 2014 – 2015; and 2016 – 2017 for PM/PM10/PM2.5.  What the unit CHA was based on 30-operating days during the BAE period, annualized, less the BAE.  If the BAE is greater than the PAE, CHA is zero.
The applicant’s PSD analysis was based on the boilers projected maximum heat input for the next 5-years to be 4,929,420 MMBtu/year in 2020.  The response for additional information (RAI) provided by the applicant included the maximum monthly and annual heat input rates of the boiler starting in 2014 since the boiler began operation in August 2013.  Table 5 illustrates the annual heat input rate from 2014 – 2017 and the maximum monthly heat input rate during each year as provided in the RAI.  Also, the Department annualized the heat input from the boiler based on the maximum monthly heat input rates during each year. 
[bookmark: _Ref531773210]TABLE 5.  BFB BOILER 2014 - 2017 HEAT INPUT DATA.
	Year
	Annual Heat Input
MMBtu/Year
	Max Monthly Heat Input
MMBtu/Month
	Max Monthly Heat Input Annualized, MMBtu/Month

	2014
	7,873,343
	787,894
	787,906

	2015
	4,982,119
	805,734
	9,668,808

	2016
	531,265
	265,145
	3,181,740

	2017
	4,685,365
	762,225
	9,146,700


[bookmark: _Hlk531779817]The projected annual heat input rate of the boiler (4,929,420 MMBtu/year) is comparable to the most recent 2-years (2016 and 2017) of operation.  However, the annual heat input rates in 2014 and 2015 were higher than is projected.  Therefore, the Department estimated what the emissions (see Table 6) would be using the maximum monthly heat input rate during the last 4-years of operation to calculate what the annual heat input rate would be if the boiler operated at that capacity.   
[bookmark: _Ref531778113]TABLE 6. DEPARTMENTS ANALYSIS BASED ON 2014-2017 BOILER OPERATING DATA.
	Pollutant
	Annual Emissions, TPY
[bookmark: _Hlk531779662](9,668,808 MMBtu/Year)
	Subject to
PSD?

	
	BAE
	CHA
	Projected
Emissions
	Increase
	SER
	

	NOX
	215.30
	174.98
	390.28
	0
	40
	No

	PM
	2.37
	3.48
	6.19
	0.33
	25
	No

	PM10
	3.68
	8.85
	13.25
	0.72
	15
	No

	PM2.5
	3.68
	8.85
	13.25
	0.72
	10
	No


[bookmark: _Hlk531780462]The Department used the same BAE and emission factors used to calculate the estimated projected emissions as in the RAI.  In determining what the boiler CHA, the Department used the highest monthly heat input rate provided.  The estimated CHA is conservative because what an emission unit CHA is based on annualizing the maximum 30-operating days (in sequence, not consecutive), during the baseline period, which could expand over a month.  This calculation provides the maximum excludable emissions.  The maximum excludable emission less the BAE equals what the boiler CHA.  As shown in Table 6, based on a maximum heat input rate of 9,668,808 MMBtu/year, which is almost double of what the applicants projected business plan was for operating the boiler at a maximum heat input rate of 4,929,420 MMBtu/year, would not trigger PSD.  
3.1.3. State Provisions 
The BFB Boiler is currently subject to and shall continue to meet the applicable requirements in Rule 62-212.400(BACT), F.A.C., PSD for CO, VOC, PM, and PM10.  
3.1.4. Federal NSPS Provisions
[bookmark: _Hlk531781038]The BFB Boiler is currently subject to and shall continue to meet the applicable requirements of NSPS Subparts A, General Provisions, and Da, Standards of Performance for Electric Utility Steam Generating Units for Which Construction is Commenced after September 18, 1978, adopted and incorporated under Rule 62-204.800, F.A.C. Federal NESHAP Provisions 
3.1.5. Federal NESHAP Provisions
The BFB Boiler is currently subject and shall continue to meet the applicable requirements of NESHAP Subparts A, General Provisions, and DDDDD, NESHAP for Major Sources:  Industrial, Commercial, and Institutional Boilers and Process Heaters, adopted and incorporated under Rule 62-204.800, F.A.C.
3.2. Conclusion
Based on the information provided by the applicant, the Department will authorize the increase in combusting natural gas without restriction for the following reasons:
· Based on the highest monthly annualized heat input during 2014 - 2017, the increase usage of combusting natural gas showed no increase in NOX emissions and less than 1 TPY increase in PM/PM10/PM2.5 emissions. 
· The boiler is equipped with an SCR and a flue gas recirculation (FGR) system to control NOX emissions.  The FGR system is used during during periods of low woody biomass moisture content and low loads to reduce peak combustion temperatures.
· The boiler is equipped with a baghouse to control PM and visible emissions.
· The boiler is equipped with a NOX CEMS and COMS.
· Natural gas has less contaminants that woody biomass, which results in emissions of SO2, SAM, CO, VOC, HCl, HF, Hg, to be lower or remain the same.
4. PRELIMINARY DETERMINATION
The Department makes a preliminary determination that the proposed project will comply with all applicable state and federal air pollution regulations as conditioned by the draft permit.  This determination is based on a technical review of the complete application, reasonable assurances provided by the applicant, and the conditions specified in the draft permit.  No air quality modeling analysis is required because the project does not result in a significant increase in emissions.  Tammy McWade 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 850/717-9086 or by email Tammy.McWade@dep.state.fl.us.

City of Gainesville, Gainesville Regional Utilities	Project No. 0010131-008-AC
Deerhaven Renewable	BFB Boiler Natural Gas Project
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