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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
[bookmark: _GoBack]Indian River County Landfill is an existing municipal solid waste (MSW) landfill, which is categorized under Standard Industrial Classification Code No. 4953.  The existing Indian River County Landfill is located in Indian River County at 1325 74th Avenue Southwest in Vero Beach, Florida.  The UTM coordinates of the existing facility are Zone 17, 551.28 kilometers (km) East, and 3050.79 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).  The location of Indian River County is shown in Figure 1, and a map of the Vero Beach area, including the facility, is shown in Figure 2.  A satellite view of the facility is shown in Figure 3.
[image: ]	[image: ]Indian River County

[bookmark: _Ref456965662][bookmark: _Ref456965667]Figure 1.  Indian River County, FL.	Figure 2.  Location of Indian River County Landfill.
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[bookmark: _Ref463424382]Figure 3.  Satellite View of the Indian River County Landfill.
The Indian River County Landfill, located in southeastern Indian River County, is engaged in active landfilling of solid waste generated within Indian River County.  Initial waste acceptance at the site occurred in 1978.  The total site area encompasses approximately 276 acres and consists of Class I disposal areas, a construction and demolition (C&D) debris (Class III) cell, a biosolids dewatering facility, yard waste processing area, household hazardous waste transfer facility, a recovered materials transfer facility, tire storage, and necessary site ancillary infrastructure (including storm water management pond and a borrow pond area).  The total permitted Class I waste design capacity of the site exceeds 2.5 million megagrams (Mg) or 2.5 million cubic meters, making it a Title V major source under 40 CFR 60 Subpart WWW.  
The Class I disposal area (EU 003) consists of three Class I (municipal waste) segments and an infill Class I area between Segments 1 and 2.  Landfilling of Class I and Class III waste occurs in active disposal Segment 3, located directly east and adjacent to Segment 2 with integrated infrastructure.  There is a construction and debris (C&D) cell devoted to landfilling clean concrete.  Landfilling operations began in 1978 in the Segment 1 area of the site, currently closed.  Current landfilling of Class I and III waste in Segment 3, Cell 1, proceeds at a rate of approximately 151,000 Mg yearly (approximately 530 tons/day).  At final build out Segment 3 is permitted to contain 8 total disposal cells, construction has been approved for Cells I and II.  Waste in place exceeds 2.5 million Mg; waste in place at the end of 2015 was estimated at 3.86 million Mg (4.25 million tons); it is estimated, based on anticipated waste acceptance rates, by the end of 2021 waste in place will approximate 4.82 million Mg (5.30 million tons).  
An active gas collection and control system, installed voluntarily in 2004, consisting of a network of vertical and horizontal extraction wells, manifold piping, three blowers, and an open utility flare for gas combustion, serves Segment 1, Segment 2, and the infill area.  Prior to combustion in the flare, landfill gas (LFG) is routed through a knockout pot for condensate and particulate removal.  After installation of the gas collection and control system, Tier 2 sampling to determine the site-specific LFG concentration of non-methane organic compounds (NMOC) was performed.  An emergency generator (EU 004) is used to provide power to the biosolids dewatering facility located on site, which accepts biosolids residuals from the Indian River County West Regional Wastewater Treatment Plant.  No portion of the site operates as a bioreactor. Asbestos containing wastes are also accepted at the site and disposed with Class I wastes in Segment 3, Cell I through daily operations.  
The existing facility consists of the following emissions units (EU).
	EU No.
	Brief Description

	Regulated Emissions Units

	003
	Municipal Solid Waste Landfill

	004
	Emergency Standby Generator (805 HP)

	005
	Landfill Gas Utility Flare


1.4. Facility Regulatory Categories
· The facility is not 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 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.
· The facility operates units subject to the NSPS of 40 CFR 60.
· The facility operates units subject to the NESHAP of 40 CFR 61.
1.5. Project Description
Indian River County, Solid Waste Disposal District proposes to obtain an air construction permit for a previously installed flare station used to transform LFG constituents to reduce net environmental impact of the facility.  The flare station and corresponding network of collection wells and manifold and header piping were installed in 2004; in 2012 the flare station was relocated to facilitate construction of Cell 1 of Segment 3, projected to contain 8 waste disposal cells; the flare station is located north of Cell 1 of Segment 3.  The flare is and will continue to be used in conjunction with a LFG collection and control system to control the emission of LFG.  The utility flare has an overall stack height of 41 feet, a maximum flow rate of 3,000 standard cubic feet per minute (scfm), and an exit temperature of 1,400 degrees Fahrenheit (°F).
The gas collection and control system (inclusive of the flare) was installed voluntarily, prior to regulatory forcing based on threshold emission levels compared to site-specific estimates.  Given the continued acceptance of MSW with the potential for gas production, it is probable that installation and operation of an effective LFG collection and control system would have been or will be required by regulation in the future.  The flare will continue to be used to combust collected LFG as the network of LFG collection wells is expanded as Segment 3 is built out; flare operation reduces emissions of hazardous air pollutants and ozone precursors.  Flaring LFG is also a proven technique to reduce odors from landfills, through oxidation of malodorous hydrogen sulfide (H2S) to sulfur dioxide (SO2).
The following existing emissions unit (EU) will be affected by this project.
	EU No.
	Description

	003
	Municipal Solid Waste Landfill


The following new emissions units will be added by this project.
	EU No.
	Description

	005
	Landfill Gas Utility Flare


1.6. Application Processing Schedule
December 29, 2016	Department received the application for an air pollution construction permit (complete).
March 3, 2017	Draft permit issued.
2. PSD APPLICABILITY
2.1. General PSD Applicability
For areas, currently in attainment with the AAQS or areas otherwise designated as unclassifiable, the Department regulates major stationary sources of air pollution in accordance with Florida’s PSD preconstruction review program as defined in Rule 62-212.400, F.A.C.  Under preconstruction review, the Department first must determine if a project is subject to the PSD requirements (“PSD applicability review”) and, if so, must conduct a PSD preconstruction review.  A PSD applicability review is required for projects at new and existing major stationary sources.  In addition, proposed projects at existing minor sources are subject to a PSD applicability review to determine whether potential emissions from the proposed project itself will exceed the PSD major stationary source thresholds.  A facility is considered a major stationary source with respect to PSD if it emits or has the potential to emit:
· 5 tons/year (TPY) or more of lead;
· 250 TPY or more of any regulated air pollutant; or
· 100 TPY 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 (MMBtu/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 MMBtu/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.
The existing MSW Landfill is not a major source in accordance with PSD and is not on the list of the 28 PSD-major sources.  Therefore, the existing minor source is subject to a PSD applicability review to determine whether potential emissions from the 3,000 scfm flare will exceed the PSD major stationary source threshold of 250 TPY or more of any regulated air pollutant.
Once it is determined that a project is subject to PSD preconstruction review, the project emissions are compared to the “significant emission rates”(SER) defined in Rule 62-210.200, F.A.C. for the following pollutants:  carbon monoxide (CO); nitrogen oxides (NOX); SO2; particulate matter (PM); particulate matter with a mean particle diameter of 10 microns or less (PM10); PM2.5; volatile organic compounds (VOC); lead (Pb); fluorides (F); sulfuric acid mist (SAM); H2S; total reduced sulfur (TRS), including H2S; reduced sulfur compounds, including H2S; municipal waste combustor (MWC) organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; MWC metals measured as PM; MWC acid gases measured as SO2 and hydrogen chloride (HCl); MSW landfills emissions measured as NMOC; and mercury (Hg).  In addition, SER also means any emissions rate or any net emissions increase 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 micro gram per cubic meter (μg/m3), 24-hour average.
[bookmark: _Ref344887586]Although a facility may be “major” (i.e. emits or has the potential to emit 100 or 250 TPY as applicable) for only one PSD pollutant, a project must include BACT controls for any PSD pollutant that exceeds the corresponding significant emission rates given in TABLE 1 below.
[bookmark: _Ref473794148]TABLE 1 - LIST OF SER BY PSD-POLLUTANT. a, c
	Pollutant
	SER (TPY)
	Pollutant
	SER (TPY)

	CO
	100
	NOX
	40

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

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

	Ozone (NOX) b
	40
	SAM
	7

	SO2
	40
	Pb
	0.6

	Hg
	0.1 
	GHG (CO2e)
	> 75,000 (CO2e) and > 0 (mass) d

	a. Excluding fluoride and those pollutants defined for Pulp and Paper, MWC, MSW landfills.
b. Ozone (O3) is regulated by its precursors (VOC and NOX).  PSD for PM2.5 can be triggered by its precursors (NOX and SO2).
c. 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.
d. A source that triggers PSD review for a traditional PSD pollutant would also trigger PSD review for greenhouse gases (GHGs) if the source would emit or have the potential to emit 75,000 TPY of GHG on a carbon dioxide-equivalent (CO2e) basis.  Under this framework, a source cannot become subject to PSD review solely on the basis of GHG emissions.


2.2. PSD Applicability for Project
The project is located in Indian River County, which is in an area that is currently in attainment with the AAQS or otherwise designated as unclassifiable.  Table 2 summarizes the annual emissions from the project as defined in the application.  The table compares these emissions to the PSD significant emission rates.
[bookmark: _Ref462123062]TABLE 2 –PTE FOR EU NO. 005 AT INDIAN RIVER LANDFILL.
	Pollutant
	PTE (TPY)
Flare (EU 005)
	PSD Threshold (TPY)
	Triggers PSD

	
	
	
	

	CO
	147.20
	250
	No

	NOx
	27.85
	250
	No

	PM
	6.68
	250
	No

	PM10
	6.68
	250
	No

	PM2.5
	6.68
	250
	No

	SO2
	105.55
	250
	No

	VOC
	0.52
	250
	No

	NMOC
	0.61
	250
	No

	a. Potential-to-Emit (PTE) calculations were performed based on the 3,000 scfm flare station blower capacity, 50% methane (CH4) content of LFG, and 75% LFG collection and control system efficiency.
b. The potential emissions are based on the worst-case scenario operating the flare 8,760 hours/year. The applicant based the potential annual emissions using the following:  CO and NOx emissions were based on vendor guarantees of 0.37 lb/MMBtu and 0.07 lb/MMBtu, respectively; PM emissions were based on 17.0 lb per 106 dry standard cubic feet of CH4, AP-42, Table 2.4-5 emission factor, PM10/PM2.5 equals Total PM; SO2 emissions were based on conversion of all reduced sulfur to SO2; Tier 2 LFG sampling conducted 10/20/2016 and 10/21/2016 and 98% flare destruction efficiency of VOC/NMOC.


As shown in Table 2, this facility is still considered a PSD minor source, since the calculated emission rate of no PSD pollutant exceeds 250 tons per year (tpy).  Therefore, this project does not trigger a PSD review or determination of best available control technology.
3. DEPARTMENT REVIEW
3.1. Brief Overview of Emissions
The purpose of this project is to formalize the previously installed candlestick type utility flare through an air construction permit.  Flares are used to burn various components of LFG.  LFG is comprised of approximately half carbon dioxide (CO2) and half methane (CH4), with trace amounts of other pollutants such as NMOC and H2S.  CH4 is a powerful greenhouse gas, with a 100-year global warming potential approximately 25 times that of CO2.  CH4 is also a precursor of hemispheric-scale tropospheric ozone.  H2S is the main odor-causing compound emitted from landfills.  Flaring CH4 converts it to CO2, which has a much less significant impact on climate than CH4; flaring H2S converts it to SO2, while considered a pollutant and a precursor of PM, is less odorous and toxic than H2S.  The flaring of LFG, therefore, emits fuel (i.e., LFG) bound sulfur as SO2, as well as CO and NOX, resultant from combustion reactions.  However, the benefits of flaring LFG are generally considered to outweigh the detriment related to pollutant generation through combustion reactions and release that may be caused by flaring.   
The potential emissions for the flare (EU 005) were estimated based on site-specific LFG information together with flare manufacturer guarantees, and EPA AP-42 emissions factors.  The Department reviewed recent Annual Operating Report (AOR) submissions, US EPA’s LFG Emissions (i.e., LandGEM, v 3.02) modeling results contained in the application, TRS monitoring data (performed in December, 2016), Tier 2 NMOC testing results (testing performed in October, 2016), LFG generation rate data for the Indian River County Landfill collected from 2012 to 2016, US EPA AP-42 emission factors, as well as vendor blower and flare station specifications.  The TRS content of the LFG was measured in recently collected site-specific samples drawn from the header pipe of the flare station.  The Indian River Landfill accepts a mix of MSW and C&D waste, which, when combined in an anaerobic environment, tends to result in production of gaseous reduced sulfur compounds (RSC).  In the decomposition of organic matter, sulfatic compounds, if present, are used as a source of oxygen and the sulfur is reduced in the process (i.e., acts as an electron acceptor).  Sulfatic compounds are contained in the gypsum drywall fraction of C&D waste; the material between the paper backing of drywall is constituted by hydrated calcium sulfate. 
The potential emissions were calculated for all pollutants based on an assumed LFG flow rate of 3,000 scfm (combination of vendor rated blower capacity for the three on-site blowers of 1,000 scfm each).  Site-specific LFG monitoring data showed a weighted average gas flow of approximately 520 scfm over a four-year period from January 2012 to December 2016.  The use of actual blower rated capacity for emissions calculations was performed to ensure PTE calculations represent a worst-case emissions scenario.  US EPA AP-42 estimates approximately 55% methane (CH4) content in LFG at steady state conditions, however it also suggests the use of site-specific data where available.  While site-specific data showed an average methane (CH4) content of LFG of approximately 35.4% over the same four-year reporting period previously mentioned, this estimate is on the low range of historically observed values of LFG CH4 content and an estimate of 50% CH4, the US EPA LandGEM v3.02 modeling default assumption, was used for PTE calculations.  Collection efficiency for the gas collection and control system was estimated at 75%; this estimation is in accordance with commonly reported efficiencies (60 to 85% is typical) and represents US EPA AP-42’s recommended specified value when site-specific information (based on a comprehensive surface sampling program) is not available (US EPA AP-42, Section 2.4.4.2).   
CO and NOx Emissions
CO and NOx flare PTE emissions were based on vendor specified emission factor data (mass pollutant per heat content of fuel) for Utility Flare Model CF1238110 (Model Year 2004).  


PM/PM10/PM2.5
PM PTE emissions are based on the mass based emissions factor contained in AP-42, Table 2.4-5 for Waste Gas Flares, specified as PM released per 106 dry standard cubic feet of methane; US EPA estimates the bulk of PM emitted classifiable as PM2.5 for gas-fired combustion sources, therefore there is no estimated variation in total PM, PM10, and PM2.5.
NMOC Emissions
NMOC PTE flare emissions are based on Tier 2 LFG sampling, which showed a mean NMOC concentration of 176.1 parts per million by volume (ppmv), and 98% estimated NMOC destruction in the flare, based on the requirement established in 40 CFR 60 Subpart WWW 60.753(b)(2)(iii)(B).  
VOC Emissions
Annual VOC emissions were calculated based on the US EPA AP-42 (Table 2.4-2) estimate that VOC comprises 85% of total landfill related NMOC emissions, for landfills with co-disposal of municipal and non-residential waste, as is the case at the Indian River Landfill.  
SO2 Emissions
Projected emission of SO2 from the flare was calculated based on site-specific LFG TRS sampling data.  Sampling was conducted in triplicate, the mean sample concentration was approximately 823.3 ppmv.  The assumption that all reduced sulfur contained in LFG entering the flare and undergoing combustion is oxidized to SO2 was applied then applied to estimate the mass based annual SO2 emission rate.
3.2. Conclusion
There is a large amount of variability in the sulfur content of LFG, both from one landfill to another and over time at a given landfill.  Because of this, it can be very difficult to project future emissions of SO2.  This is important for determining whether or not a facility is a PSD major source.  For this reason, the Department will require the following requirements in the draft permit:
· The permittee shall test and report annual emissions of SO2 for a period of 5-years to provide reasonable assurance the 3,000 scfm candle-stick type flare did not trigger PSD.  Emission of SO2 shall be calculated based on that year’s LFG TRS measurements.
· The permittee shall continue to monitor SO2 emissions following the 5-year actual annual emissions reporting period to determine if the source becomes a major PSD source for this pollutant.
· The flare shall not exceed the general 20% opacity limit.  This regulation does not impose a specific testing requirement.  However, a visible emissions test may be required if the Department has reason to believe that the general visible emissions limit is being exceeded.
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.  Saraya Pleasant is the project engineer responsible for reviewing the application and drafting the permit.  Additional details of this analysis may be obtained by contacting the project engineer at the Department’s Office of Permitting and Compliance at Mail Station #5505, 2600 Blair Stone Road, Tallahassee, Florida  32399-2400 at 850-717-9085 or by email Saraya.Pleasant@dep.state.fl.us.
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