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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
New Hope Power Company (NHPC) operates a 140-megawatt (MW) cogeneration plant consisting of three biomass-fired steam boilers.  The plant is located adjacent to the Okeelanta Corporation sugar mill and refinery, approximately six miles south of the city of South Bay on U.S. Highway 27 South in western Palm Beach County.  Figure 1 shows the location of Palm Beach county while Figure 2 shows the location of the facility.  Figure 3 shows a satellite view of the facility.
[image: ]	[image: ]
[bookmark: _Ref465671446][bookmark: _Ref465671537]Figure 1.  Location of Palm Beach County.	Figure 2.  Location of Okeelanta Cogeneration Plant.
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[bookmark: _Ref465671580]Figure 3.  Aerial View of the Okeelanta Cogeneration Plant and Adjacent Sugar Mill and Refinery.
The facility has three essentially identical cogeneration Boilers A, B and C (EU 001 – 003) that primarily combust biomass consisting of bagasse and wood to generate steam and electricity.  The cogeneration facility generates steam to produce electrical energy year-round, but also supplies process steam to the adjacent sugar mill during the sugar cane harvest season, approximately October through March and to the refinery year-round.  The facility is in an area that is in attainment (or designated as unclassifiable) for all air pollutants subject to a National Ambient Air Quality Standard (NAAQS).  The UTM coordinates of the facility are Zone 17, 524.9 kilometers (km) East and 2940.1 km North.
The existing facility consists of the following emissions units (EU).
	EU No.
	Emissions Unit Description

	Regulated Emissions Units

	001
	Cogeneration Boiler A (760 million British thermal units per hour (MMBtu/hour)

	002
	Cogeneration Boiler B (760 MMBtu/hour)

	003
	Cogeneration Boiler C (760 MMBtu/hour)

	004
	Material Handling and Storage

	007
	Reciprocating Internal Combustion Engines (5 Engines)

	Unregulated Emissions Units and/or Activities

	005
	Cogeneration Plant - Miscellaneous Support Equipment


1.4. Facility Regulatory Categories
· The facility is a major source of hazardous air pollutants (HAP).
· The facility does not operate units subject to the acid rain provisions of the Clean Air Act.
· The facility is a Title V major source of air pollution in accordance with Chapter 62-213, F.A.C.
· The facility is a major stationary source in accordance with Rule 62-212.400, F.A.C. for the Prevention of Significant Deterioration (PSD) of Air Quality.
· The facility does operate units subject to the NSPS of 40 CFR 60.
· The facility does operate units subject to the NESHAP of 40 CFR 63.
1.5. Project Description
The applicant, NHPC, is proposing to exhaust the existing wood fuel inventory and to operate without firing wood for the foreseeable future in the Cogeneration Boilers A – C.  Therefore, the applicant is requesting the following revisions for Cogeneration Boilers A – C:
· Revise the stack test procedures by removing the biomass fuel feed of at least 45% wood materials by weight and the testing of emissions being conducted when firing 100% biomass in each boiler.
· Revise the requirement for the collection and analysis of bagasse and wood fuel samples from twice a month to monthly and clarify that wood samples are not required unless wood is being fired in the boilers.
Wood as a fuel is relatively scarce in the South Florida region and high fuel-quality wood is expensive.  NHPC has significantly reduced its use of wood as a fuel in recent years and intends to operate for the foreseeable future while burning no wood at all.  However, NHPC intends to retain the ability to fire wood in the future if sources of wood become economically feasible.  
The following existing emissions units will be affected by this project.
	EU No.
	Description

	001
	Cogeneration Boiler A (760 MMBtu/hour)

	002
	Cogeneration Boiler B (760 MMBtu/hour)

	003
	Cogeneration Boiler C (760 MMBtu/hour)


1.6. Processing Schedule
06/06/2016	Department received the application for an air pollution construction permit.
07/11/2016	Department requested additional information.
09/23/2016	Department received additional information; application complete.
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 ambient air quality standards (AAQS) or areas designated as “unclassifiable” for certain regulated pollutants.  Commonly addressed PSD pollutants for electrical generating facilities such as NHPC include:  carbon monoxide (CO), nitrogen oxide (NOX), particulate matter (PM), PM with a mean diameter of 10 microns or less (PM10), PM2.5, sulfur dioxide (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), 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 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/year or more of any PSD pollutant; or 
· 100 tons/year 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 NHPC is a major stationary source based on actual emissions of and potential to emit 100 tons/year or more of several individual PSD pollutants.  
For major stationary sources such as the NHPC, 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 1 below.
[bookmark: _Ref360093956]TABLE 1 – 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 (CO2e) and > 0 (mass) 3, 4

	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 tons/year (TPY).
1. In making the carbon dioxide-equivalent (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 greenhouse gases (GHG) are:  CO2 = 1; CH4 = 25; N2O = 298 and SF6 = 22,800.  


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 GHG if the source would emit or have the potential to emit 75,000 tons/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 for Project
The project is located in Palm Beach 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 2 below summarizes potential emissions and PSD applicability for the project.


[bookmark: _Ref463880490][bookmark: _Ref462658446]TABLE 2.  SUMMARY OF THE APPLICANT’S PSD APPLICABILITY ANALYSIS.
	Pollutant
	Annual Emissions, Tons/Year
	Subject to
PSD?

	
	Baseline
Actual a
	Demand Growth Exclusion
	Projected
Actual
	Increase
	Significant
Emissions Rate
	

	CO
	1,960.40
	161.74
	2,165.45
	43.31
	100
	No

	NOX
	841.45
	55.66
	928.05
	30.94
	40
	No

	PM
	78.77
	3.89
	82.66
	0
	25
	No

	PM10
	178.45
	8.78
	187.23
	0
	15
	No

	PM2.5
	150.67
	7.36
	158.03
	0
	10
	No

	SO2
	242.30
	25.80
	228.92
	0
	40
	No

	VOC
	68.73
	36.70
	105.43
	0
	40
	No

	SAM
	14.54
	1.55
	13.74
	0
	7
	No

	Lead
	1.45E-01
	7.39E-03
	1.52E-01
	0
	0.6
	No

	Fluoride
	1.82
	0.09
	1.91
	0
	3
	No

	Hg
	4.82E-03
	2.26E-04
	5.05E-03
	0
	0.1
	No

	GHG
	1,397,618
	69,534
	1,467,152
	0
	0
	No

	a. [bookmark: _GoBack]Baseline actual emissions (BAE) for each pollutant were estimated during the following time periods:  2007 - 2008 for CO, SO2, and SAM; 2009 - 2010 for NOX, PM, PM10, PM2.5, Fluorine, lead, Hg, and GHG; and 2014 – 2015 for VOC.
b. In accordance with Rule 62-210.370, F.A.C., emissions factors were created for the following pollutants when firing wood/wood waste, bagasse, natural gas and distillate oil in calculating BAE:  annual average continuous emissions monitoring system (CEMS) values for CO, NOX and SO2; emission limits established in Permit No. 0990332-017-AC/PSD-FL-196P for PM10; SAM emissions were assumed to be 6% of SO2; stack testing between 1999 and 2002 for lead when firing bagasse and wood; emission factors from the AP-42 Table 1.3-1 for Fuel Oil Combustion, Chapter 1.4 for Natural Gas Combustion, and Chapter 1.6 for Wood Residue Combustion in Boilers for PM, PM2.5, VOC, Hg and lead when firing natural gas and fuel oil; and 40 CFR 98 Subpart C for GHG.  The Department does not accept some of the methodologies in determining these emission factors, and shall not be used or set a precedent for any future applications.
c. Excludable emissions that are unrelated to the particular project including any increased utilization due to product demand growth.
d. Emissions factors for estimating the projected actual emissions (PAE) were based on an activity factor on the highest annual heat input rate (12,374,000 MMBtu/year) and fuel rates to all the boilers over the last 9 years.  Emission factors used in the PAE consisted of:  highest annual average CEMS value over the last 5 years for SO2; established emission limits for NOX and CO; 5-year average stack test results when firing wood and bagasse for PM, VOC and Hg; and all other pollutants used the same emission factor in the BAE.
e. Increase is determined from the following equation:  PAE – BAE – Demand Growth = Increase.


As shown in the above table, total project emissions will not exceed the PSD significant emissions rates; therefore, the project is not subject to PSD preconstruction review.
3. DEPARTMENT REVIEW
NHPC intends to exhaust the existing wood fuel inventory for the cogeneration boilers and operate without wood for the foreseeable future.  Since NHPC is no longer acquiring wood based biomass, the applicant is requesting to eliminate the requirement to perform emission compliance tests while firing 100% biomass.
3.1. Cogeneration Boilers A – C (EU 001 – EU 003)
The cogeneration boilers were installed in 1997.  Each cogeneration boiler is a spreader-stoker unit manufactured by Zurn and designed to produce approximately 506,100 lb/hour of steam at 1,500 pounds per square inch, gage (psig) at 975 degrees Fahrenheit (°F).  The primary fuel is biomass at a heat input rate of 760 MMBtu/hour.  Auxiliary fuels include natural gas at a heat input rate of 400 MMBtu/hour and distillate oil at a heat input rate of 490 MMBtu/hour.  The maximum sulfur content of distillate oil is limited to 0.05% by weight.  
Each boiler is equipped with a Thermal DeNOX system that injects urea into the exhaust gas stream to reduce NOX emissions via selective non-catalytic reduction (SNCR).  The primary particulate control device for each boiler is an electrostatic precipitator (ESP).  Additionally, each boiler has a multi-tube cyclone dust collector to collect large PM and prevent over loading the ESP.  Each boiler is equipped with a continuous opacity monitoring system (COMS)to continuously measure and record opacity and CEMS to continuously measure and record emissions of CO, NOX, and SO2.
3.1.1. Biomass Fuel
Biomass is the primary fuel fired in the boilers.  Biomass consists of bagasse from the adjacent sugar mill and wood materials collected from nearby counties consisting of clean dry wood, yard trimmings, land clearing debris, and other vegetative matter.  Bagasse is received from the adjacent sugar mill and consists of the fibrous, vegetative residue remaining from sugarcane after the milling process.  Biomass fired in the boilers is a mixture of the bagasse and wood/wood waste material delivered to the plant by area subcontractors.  The biomass fuel is not allowed to contain hazardous substances, hazardous wastes, biomedical wastes, garbage, or special wastes (except wood, lumber, trees, tree remains, bagasse, cane tops and leaves, and other clean cellulose and vegetative matter).  Each boiler is limited to combusting no more than 30% by weight on a calendar quarter basis of yard waste (yard trash).
Biomass fuel enters through the fuel chute and is spread across the furnace.  Small particles of biomass fuel burn in suspension above the grate.  Larger materials are spread in a thin, even bed along the moving grate.  Combustion occurs in three stages within a single chamber:  moisture evaporation, distillation and burning of volatile matter, and burning of fixed carbon.  Natural gas and distillate oil is fired for startup or as supplemental fuel to maintain constant steam production when the biomass moisture content is excessive or the biomass feed rate is interrupted.
The applicant proposing to exhaust the existing wood fuel inventory and to operate without wood for the foreseeable future in the boilers.  Table 3 illustrates the amount of wood that has been fired in the boilers between 2009 and 2016.  The data shows only a small amount of wood/wood waste (w/w) is currently being fired in the boiler in 2016. 
[bookmark: _Ref463966432][bookmark: _Ref462659802]TABLE 3.  BIOMASS FUEL USAGE BY YEAR.
	Calendar Year
	Bagasse (Tons)
	Wood (Tons)
	Wood % (w/w)

	2009
	870,445
	563,154
	39.3%

	2010
	990,331
	601,388
	37.7%

	2011
	643,924
	416,633
	39.3%

	2012
	890,313
	275,757
	23.6%

	2013
	928,378
	312,015
	25.2%

	2014
	818,087
	360,190
	30.6%

	2015
	856,550
	319,613
	27.2%

	2016a
	950,000
	80,000b
	7.8% b

	a. Projected biomass fuel usage for 2016.
b. Projected Wood usage primarily from meeting the 45% requirement for stack testing and using on site inventory.  No wood usage is projected in 2017 if not required to be burned during testing.


Currently, the facility is mostly using bagasse as the biomass fuel.  The bagasse contains a moisture content ranging from 48 - 57%.  In upcoming years, the facility anticipates its boiler fuel usage to comprise of 85 - 90% bagasse and 10 - 15% natural gas.  The maximum firing rate of bagasse is variable and depends on bagasse quality, however, approximately 76 tons/hour bagasse could be fired in conjunction with natural gas in each boiler to produce a typical maximum operating rate of approximately 380,000 – 400,000 lb/hour of steam.
Natural gas may be fired as the sole operating fuel during periods when the solid fuel feed system is non-functioning due to malfunction.  If a conveyor or other key element in the solid fuel feed system were to break down it could leave the boiler(s) without access to solid fuel, in which case natural gas would be fired exclusively while repairs were made.  The facility has no plans to operate the boilers on only natural gas and/or fuel oil as part of any normal operating mode, but natural gas-only firing could occur during the abnormal condition described.
The facility has already moved to a wood-free operating mode, with the only wood currently on site having been brought in specifically to meet permit testing requirements.  However, the facility intends to retain the ability to fire wood and intends to perform compliance demonstration testing with wood at such time.
3.1.2. Brief Discussion of Emissions
Permit No. 0990332-024-AC was issued on December 9, 2015, to increase firing of natural gas and No. 2 fuel oil in the boilers to allow for additional flexibility in boiler operations.  As a result of this project, no significant increases in emissions are expected from removing the limitation on fossil fuels.
The applicant’s PSD analysis showed a potential increase in emissions of NOX of 30.94 and CO of 43.31 tons/year, based on heat input rates that are worst-case and very unlikely to be achieved.  Based on the applicant’s analysis, the total project emissions will not exceed the PSD significant emissions rates; therefore, is not subject to PSD preconstruction review.  The Department does not accept some of the methodologies in determining these emission factors used in determining project emissions.  However, a decrease in the firing of wood/wood waste and increasing the firing of bagasse by approximately 31.8% (average % wood fired in Table 3) and natural gas would not result in significant emission increases.  No increases in boiler capacity or total hours of operation are requested through this project.  The emission control equipment installed for Boilers A, B, and C remain unchanged.  Each boiler is equipped with a NOX, CO and SO2 CEMS to continuously monitor emissions.
3.1.3. State Requirements
The Department emission standards applicable to the emission sources from cogeneration boilers are discussed in the following sections.
3.1.3.1. Rule 62-212.400, F.A.C. PSD
· This rule applies to the construction of any new major stationary source or the major modification of any existing major stationary source.
· Covers air quality modeling, air monitoring, source obligation, and control technology review
3.1.3.2. Rule 62-296.405, F.A.C., Fossil Fuel Steam Generators with More Than 250 MMBtu/hour Heat Input.
· This rule specifies visible emissions (VE), PM, NOx and SO2 standards.
· The rule also specifies compliance test methods and reporting requirements.
3.1.4. Federal NSPS Provisions
3.1.4.1. 40 CFR 60, Subpart Da, Standards of Performance for Electric Utility Steam Generating Units
· These units are currently classified as “resource recovery units” under Subpart Da, because they combust more than 75% non-fossil fuel on a quarterly heat input basis.
· The NOX and PM limits for the units under Subpart Da will remain unchanged.
3.1.5. Federal NESHAP Provisions
3.1.5.1. 40 CFR 63, Subpart DDDDD, Major Sources, Industrial-Commercial-Institutional Steam Generating Units 
· These boilers are classified as “hybrid suspension grate boilers”, because the biomass fuel combusted in these units exceeds a moisture content of 40 percent on an as-fired annual heat input basis as demonstrated by monthly fuel analysis.
· Establishes national emission limitations and work practice standards for hazardous air pollutants and imposes requirements to demonstrate continuous compliance with the emission limitations and work practice standards.
3.2. Conclusion
Given the projected fuel usage, the Department does not believe that this project will result in a significant increase in emissions.  The draft permit will include the following modifications and requirements:
· The applicant shall monitor, report and keep records of actual emissions for NOX and CO for this project for a period of 5-years pursuant to Rule 62-212.300(1)(e), F.A.C.
· Revise the stack test procedures by removing the biomass fuel feed of at least 45% wood materials by weight and change the testing of emissions being conducted when firing 100% biomass to a minimum 85% biomass in each boiler.
· Revise the requirement for the collection and analysis of bagasse and wood fuel samples from twice a month to monthly and clarify that wood samples are not required unless wood is being fired in the boilers.
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.  Lara Rabbath 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 850/717-9082 or by email Lara.Rabbath@dep.state.fl.us.
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