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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
Monarch Hill Landfill is an existing Municipal Solid Waste (MSW) landfill, which is categorized under Standard Industrial Classification Code No. 4953.  The existing Monarch Hill landfill is in Broward County (see Figure 1) at 2700 Wiles Road in Pompano Beach, Florida (see Figure 2).  A satellite view of the facility is provided in Figure 3.  The UTM coordinates of the existing facility are Zone 17, 583.19 kilometers (km) East, and 2908.03 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).  Broward County is designated as an as air quality maintenance area for ozone in accordance with Rule 62-204.340, F.A.C.
[image: ]	[image: ]Broward County

[bookmark: _Ref470183765][bookmark: _Ref470183822]Figure 1.  Location of Broward County.	Figure 2.  Location of Monarch Hill Landfill.
[image: ]Monarch Hill Landfill

[bookmark: _Ref471800705]Figure 3.  Satellite View of Monarch Hill Landfill.
Monarch Hill Landfill, owned and operated by Waste Management Inc. of Florida (WMIF), is an active Class I Landfill which began receiving waste in 1965.  The overall design capacity of the landfill as of 2015 is 80 million cubic yards (approximately 61 million cubic meters).  There are 391.5 acres permitted to receive MSW and 44.5 acres for ash monofill.  Of the 44.5 acres for the ash monofill, 31 acres are dedicated to receiving construction and demolition debris (C&D).  Landfill gases (LFGs) generated from waste are collected by a gas collection system and routed to enclosed flares, an open flare, or to a gas treatment plant.  The LFGs from the gas treatment plant are directed to combustion turbines for subsequent use in an electrical power generation plant.  Although the open flare is currently used as an aid to start the turbines, the owner or operator has the option to use it as a primary control device if deemed necessary.
LFGs are primarily composed of methane (CH4) and carbon dioxide (CO2), but also contain non-methane organics (NMOC), volatile organic compounds (VOCs), hazardous air pollutants (HAPs), and hydrogen sulfide (H2S).  Sulfur dioxide (SO2) and nitrogen oxides (NOx) are generated from the combustion of LFGs in the combustion turbines, the enclosed flares and the open flare.  Particulate matter (PM) emissions result from fugitive dust from roads, earthmoving activities and waste placement and compaction activities.  Table 1 lists the active emission units (EUs) at the facility.
[bookmark: _Ref470596285]TABLE 1 - LIST OF EXISTING EUS AT MONARCH HILL LANDFILL.
	E.U. ID No.
	Brief Description

	Regulated Emissions Units

	010
	Landfill Gas (LFG)-Fired Turbines

	011
	MSW Class I Landfill with Gas Extraction

	012
	166 Horse Power (HP) Emergency Diesel Generator - Mechanic Shop

	013
	635 HP Emergency Diesel Generator - Desulfurization Plant

	014
	165 HP Emergency Diesel Generator - Area Office

	015
	Enclosed Flare (Enclosed Combustor) - South, 4,000 scfm

	016
	Enclosed Flare (Enclosed Combustor) - North, 6,000 scfm

	017
	Open Flare - 5,100 scfm

	018
	3,000 scfm Mobile Backup Open Flare

	Unregulated Emissions Units

	007
	Fugitive NMOC & HAP Emissions from MSW Landfill

	009
	Fugitive PM Emissions from Vehicular Traffic


1.4. Facility Regulatory Categories
· [bookmark: _Hlk520707781]The facility is not a major source of 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 operates units subject to the NSPS.
· The facility operates units subject to the NESHAP.
1.5. Project Description
[bookmark: _Hlk520707648][bookmark: _Hlk520707314][bookmark: _Hlk520707377]The applicant submitted an application to the Department on June 21, 2018, (Link to application) requesting authorization to install a 3,000 standard cubic feet per minute (scfm) open flare with flow limited to 12- month rolling total of 1,156.32 million standard cubic feet (MMscf).  The applicant also proposes to install a sulfur treatment system upstream of the flare to remove hydrogen sulfide (H2S) prior to combustion to minimize emissions of sulfur dioxide (SO2).  Table 2 lists the EU that will be added by this project.
[bookmark: _Ref470607146]TABLE 2 - EU ADDED BY THIS PROJECT.
	EU No.
	Description

	[bookmark: _Hlk520707747]019
	3,000 scfm Limited Flow Open Flare


1.6. Processing Schedule
06/21/2018	Department received the application for an air pollution construction permit.
08/02/2018	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:
· 250 tons per year or more of any regulated air pollutant; or
· 100 tons per year or more of any regulated air pollutant and the facility belongs to one of the following 28 PSD-major facility categories:  fossil fuel-fired steam electric plants of more than 250 million British thermal units per hour heat input, coal cleaning plants (with thermal dryers), Kraft pulp mills, portland cement plants, primary zinc smelters, iron and steel mill plants, primary aluminum ore reduction plants, primary copper smelters, municipal incinerators capable of charging more than 250 tons of refuse per day, hydrofluoric, sulfuric, and nitric acid plants, petroleum refineries, lime plants, phosphate rock processing plants, coke oven batteries, sulfur recovery plants, carbon black plants (furnace process), primary lead smelters, fuel conversion plants, sintering plants, secondary metal production plants, chemical process plants, fossil fuel boilers (or combinations thereof) totaling more than 250 million British thermal units per hour heat input, petroleum storage and transfer units with a total storage capacity exceeding 300,000 barrels, taconite ore processing plants, glass fiber processing plants and charcoal production plants.
Once it is determined that a project is subject to PSD preconstruction review, the project emissions are compared to the “significant emission rates” defined in Rule 62-210.200, F.A.C. for the following pollutants:  carbon monoxide (CO); nitrogen oxides (NOX); 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 organics measured as total tetra- through octa-chlorinated dibenzo-p-dioxins and dibenzofurans; municipal waste combustor metals measured as particulate matter; municipal waste combustor acid gases measured as SO2 and hydrogen chloride (HCl); municipal solid waste landfills emissions measured as non-methane organic compounds (NMOC); and mercury (Hg).  In addition, significant emissions rate also means any emissions rate or any net emissions increase associated with a major stationary source or major modification which would construct within 10 kilometers of a Class I area and have an impact on such area equal to or greater than 1 micro grams per cubic meter (μg/m3), 24-hour average.
The Monarch Hill Landfill is a municipal solid waste (MSW) landfill, which is not on the list of the 28 PSD-major facility categories.  However, because the facility is already a PSD major source, it is subject to the SER listed in Table 3.  
[bookmark: _Ref512863977]TABLE 3 – LIST OF SER BY PSD POLLUTANT.
	[bookmark: tab1]Pollutant a
	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) c
	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. “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.


If the potential emission equals or exceeds the defined significant emissions rate of a PSD pollutant, the project is considered “significant” for the pollutant and the applicant must employ the Best Available Control Technology (BACT) to minimize the emissions and evaluate the air quality impacts.  Although a facility or project may be major with respect to PSD for only one regulated pollutant, it may be required to install BACT controls for several “significant” regulated pollutants.  
2.2. PSD Applicability for Project
The project is in Broward County, which is in an area that is currently in attainment with the AAQS or otherwise designated as unclassifiable.  As provided in the application, Table 4 summarizes potential emissions and PSD applicability for the project.
[bookmark: _Ref514926727]TABLE 4 – SUMMARY OF THE APPLICANT’S PSD APPLICABILITY ANALYSIS.
	Pollutant
	Annual Emissions, Tons/Year
	Subject to PSD?

	
	Potential to Emit (PTE)
	SER
	

	CO
	90.7
	100
	No

	NOX
	19.9
	40
	No

	PM
	4.9
	25
	No

	PM10
	4.9
	15
	No

	PM2.5
	4.9
	10
	No

	SO2
	36
	40
	No

	VOC
	0.6
	40
	No

	GHG
	67,287.04
	75,000
	No

	a. Since the flare is a new unit, there are no baseline emissions.
b. [bookmark: _Hlk520704353]PTE were based on the following operating parameters:  1,156.32 million scf; methane content of landfill gas 50%, and heat content of methane 1,012 Btu/cubic feet.
c. PTE were based on the following emission factors and bases:  CO – 0.31 lb/MMBtu (flare manufacturer); NOx – 0.068 lb/MMBtu (flare manufacturer); PM, PM10, & PM2.5 – 17 lb/million cf of methane (AP-42, Table 2.4-5); SO2 – PSD avoidance permit limit of 36 tons/year; VOC – 232.05 parts per million by volume (ppmv) as hexane (Note C of AP-42, Table 2.4-2); GHG – 40 CFR 98, Tables A-1 & C-2.


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
The purpose of this project is to authorize the installation of a 3,000 scfm open flare with flow limited to 12- month rolling total of 1,156.32 MMscf.  The main objective of the flare is to combust the landfill gas that is generated from the decomposition of the municipal solid waste.  Efficient collection and control of the landfill gas prevents off-site objectionable odors and migration of landfill gas.  To limit the emissions of SO2 from the flare, the applicant proposes the installation of a sulfur treatment system to remove H2S from the landfill gas prior to combustion.  
3.1. Sulfur Treatment System
[bookmark: _Hlk520444363]The applicant is proposing to use a system of vapor tanks filled with sulfur adsorbent media, as needed and along with other methods, to remove H2S from landfill gas prior to flaring to ensure SO2 emissions remain below the 36 TPY emissions limit on a twelve-month rolling total basis.  The primary treatment media will be Sulfatreat, but other similar media may be used.  The basic design of the Sulfatreat system is depicted[footnoteRef:1] in Figure 4. [1:  Source:  https://www.slb.com/services/production/production-technologies-chemicals-treatments/cure-technologies/hydrogen-sufide-mercury-adsorbents/hydrogen-sulfide-removal-from-gas.aspx] 

Sulfatreat is a widely used granular iron oxide–based H2S adsorbent product manufactured by Schlumberger that is specifically engineered for removal of H2S from both saturated and dry gas.  There are various formulations of the product that have different removal efficiencies, benefits, and components.  The general design for using adsorbent media to remove H2S from landfill gas is a fixed bed, sealed vessel in which landfill gas enters through the inlet, passes through the adsorbent media that strips H2S, and exits through the outlet.  Initially, H2S is completely stripped from the landfill gas.  As the adsorbent material is spent the outlet concentration begins to increase to an outlet specification or the inlet concentration, indicating that the media needs to be replaced.  The life of the media will vary upon size of the vessel, type of media, inlet concentrations, and gas flow rates.  Temporary bypass of the vessel or interruption of gas flow is necessary for the short time it takes to replace the reacted media.  Once reacted, the media is not reusable and it will be disposed of in accordance with applicable regulations at the Monarch Hill landfill, or another solid waste facility permitted to accept the material.  Information provided by the manufacturer indicates the spent media is non-hazardous, inert, and that the adsorbed sulfur will not significantly remobilize if disposed of in a solid waste landfill.
[image: ]
[bookmark: _Ref520444990][bookmark: _Ref520444983]Figure 4.  Basic Design of Sulfatreat Fixed-Bed Technology.
The specific number and size of tanks used to remove H2S at the facility may vary over time and the interval between media changeouts may also vary, depending on several factors including the amount and type of media used, inlet concentrations, gas flow rates, tank configurations, and current emission status.  Tanks may be situated in series or parallel and may be interchangeable.  A system of valving will be installed to allow bypass or inclusion of specific tanks.  
3.2. Brief Discussion of Emissions
According to the application, H2S in the landfill gas at the turbine plant averaged approximately 2,500 ppm in 2017 and the first half of 2018.  The limited 12-month rolling total flow of 1,156.32 MMscf, equates to an average landfill gas flow of 2,200 scfm.  If the landfill gas is not treated prior to combustion in the new flare, potential SO2 emissions will be approximately 4.5 tons/week (234 tons per year (TPY)).  However, the landfill gas will be treated in some manner, including the Sulfatreat and/or the flow to the flare will be limited, in order to meet the PSD-avoidance SO2 cap of 36 TPY.  The draft permit will require weekly monitoring of the landfill gas (whenever the new flare is operating) using EPA Method 15 or 16 to ensure SO2 emissions are below 36 TPY.
The potential emissions from the new flare are tabulated in Table 4.  As see in Table 4, total project emissions are expected to be below their respective SERs.  
3.3. Federal NSPS Provisions
The 3,000 scfm limited flow open flare will be subject to NSPS Subpart A – General provisions and Subpart WWW – Standards of Performance for Municipal Solid Waste Landfills, of 40 CFR 60.  The draft permit will not change any currently applicable requirements regarding these regulations.
4. [bookmark: _GoBack]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.  Pawan Subramaniam 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 850/717-9033 or by email Pawan.Subramaniam@dep.state.fl.us.

[bookmark: _Hlk520707512]Waste Management Inc. of Florida	Air Permit No. 0112094-014-AC
Monarch Hill Landfill	New Flare and Sulfur Treatment System
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