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1. Introduction  

GHD has prepared the following emissions inventory of the Chaffee MSW landfill located in Chaffee, 
New York. The emissions inventory is intended as supporting information for the Title V Permit 
Modification for a proposed landfill expansion. This inventory includes the project emission potential 
from a proposed 5,081,955 cubic yard landfill expansion. 

WMNY owns and operates the solid waste management facility located at 10860 Olean Road in 
Chaffee, New York under NYSDEC Part 360, Permit #9-1462-00001/00013 (Facility or Site). The 
Facility accepts municipal solid waste (MSW) and other non-hazardous wastes, mainly from 
Erie County. The landfill operations at the facility include tipping, covering, compacting, landfill cell 
construction, hauling, leachate collection and storage, and equipment maintenance operations. The 
landfill has an active landfill gas (LFG) collection system that conveys collected LFG to on-site flares 
and the Renewable Energy Facility, consisting of eight internal combustion engines. The engines 
are operated by Waste Management Renewable Energy LLC (WMRE) and are used to generate 
electricity for off-site use. The Standard Industrial Classification (SIC) for the Chaffee Landfill facility 
is 4953. 

2. Facility Description 

2.1 Existing Landfill Areas 

There are currently three landfill areas at the facility: the Closed Landfill, the Western Expansion 
Landfill and the Valley Fill Expansion.  

The Closed Landfill began accepting waste in 1958 and was capped and closed in 2010 with a total 
of 7.5 million tons of waste-in-place.  

The Western Expansion Landfill opened in November 2007 and consists of six double lined landfill 
cells covering approximately 57.3 acres. The total design capacity of the Western Expansion Landfill 
is approximately 8,312,922 cubic yards.  

A Title V Modification to authorize construction and operation of the Valley Fill Landfill Expansion 
was submitted on November 1, 2012 and was subsequently approved by NYSDEC. Initial 
construction of the Valley Fill Landfill Expansion commenced in September 2013. The capacity of 
the Valley Fill Expansion is 2,039,598 cubic yards and will increase life of the permitted facility by 
approximately 2.3 years. 

For purposes of this document, the Existing Landfill is defined as the Closed Landfill, the Western 
Expansion Landfill, and the Valley Fill Expansion. The estimated total facility potential-to-emit for the 
Existing Landfill was summarized in the Title V Renewal Application that was submitted to NYSDEC 
in June 2019. Also included in the Title V Renewal Application was an assessment of facility 
compliance with 6 NYCRR Part 212. 
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2.2 Future Landfill Areas 

A Title V Permit Modification/Application is accompanying this document to authorize 
construction/operation of the proposed Area 7/8 Development. The capacity of the Area 7/8 
Development is approximately 5.1 million cubic yards and will allow the Facility to accept waste for 
an additional +/- 7 years, assuming the maximum permitted waste acceptance rate of 720,000 tons 
per year (600,000 tons per year (TPY) MSW and 120,000 TPY alternative daily cover (ADC)). 

2.3 Landfill Gas Collection and Combustion System 

LFG at the existing facility is currently collected in an active system and combusted to generate 
electricity. The collection system consists of vertical extraction wells and horizontal collectors. LFG is 
drawn from the landfill via blowers and directed through a gas header to eight internal combustion 
engines (eight Caterpillar 3516 engines) at the Renewable Energy Facility, where electricity is 
produced for sale on the open market. In addition, WMNY also operates one 99 MMBtu/hr 
(~ 3,300 cfm) enclosed flare and one 27.3 MMBtu/hr (~ 910 cfm) open flare used to combust the 
excess gas and as a back-up to the energy plant. 

3. Facility Emission Unit Descriptions 

3.1 Emission Unit Descriptions 

This inventory has been developed to evaluate the current and future air emissions that will result 
from the proposed Area 7/8 Development.  

The following is a list of existing and proposed new emission sources and controls from the Facility: 
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Emission Unit Process Source/Control Description 

L-00001 LGF 0LGF1 Existing 3,300-cfm Enclosed Flare (C) 

  FLAR3 Existing 910-cfm Open Flare (C) 

  LNDFL Collected LFG – Original Landfill (S) 

  LNDF2 Collected LFG – Western Expansion Landfill (S) 

  LNDF3 Collected LFG – Valley Fill Expansion (S) 

  * LNDF4 Collected LFG – Area 7/8 Development (S) 

 LEA TANKS Leachate Storage Emissions (S) 

 301 LNDFL Fugitive LFG - Original Landfill (S) 

  LNDF2 Fugitive LFG – Western Expansion Landfill (S) 

  LNDF3 Fugitive LFG – Valley Fill Expansion (S) 

  * LNDF4 Fugitive LFG – Area 7/8 Development (S) 

 183 LNDFL Fugitive Dust – Original Landfill (S) 

  LNDF2 Fugitive Dust – Western Expansion Landfill (S) 

  LNDF3 Fugitive Dust – Valley Fill Expansion (S) 

  * LNDF4 Fugitive Dust – Area 7/8 Development (S) 

M-00001 PSB 0PSB1 Paint Booth – Spray Gun (S) 

  0PSB2 Paint Booth – Fabric Filters (C) 

P-00001 601 ENG01 LFG Combustion – Engine #1 (C) 

  ENG02 LFG Combustion – Engine #2 (C) 

  ENG03 LFG Combustion – Engine #3 (C) 

  ENG04 LFG Combustion – Engine #4 (C) 

  ENG05 LFG Combustion – Engine #5 (C) 

  ENG06 LFG Combustion – Engine #6 (C) 

 602 ENG01 Insignificant Activities – Engine #1 (S) 

  ENG02 Insignificant Activities – Engine #2 (S) 

  ENG03 Insignificant Activities – Engine #3 (S) 

  ENG04 Insignificant Activities – Engine #4 (S) 

  ENG05 Insignificant Activities – Engine #5 (S) 

  ENG06 Insignificant Activities – Engine #6 (S) 

  ENG07 Insignificant Activities – Engine #7 (S) 

  ENG08 Insignificant Activities – Engine #8 (S) 

 603 ENG07 LFG Combustion – Engine #7 (C) 

  ENG08 LFG Combustion – Engine #8 (C) 
 
* Denotes proposed new sources 
S = Emission Source 
C = Control Device 
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3.2 Summary of Project Emissions (New Emission Source LNDF4) 

The following sections present discussions of the project emissions estimated for the Area 7/8 
Development only (Emission Source LNDF4). Supporting calculations are provided as referenced.  

3.2.1 Landfill Gas Generation 

Based on information provided by WMNY, GHD calculated LFG generation estimates for the Area 
7/8 Development. These estimates were based on historical actual and projected waste acceptance 
values utilizing the United States Environmental Protection Agency (USEPA) LandGEM Model 
Version 3.02.  

A generation potential (Lo) value of 139.6 m3/Mg and generation rate (k) of 0.04 yr-1 were utilized for 
the Area 7/8 Development. These modeling parameters were referenced from the Gas Collection 
and Control System (GCCS) Design Plan for the Facility and are considered very conservative 
(AP-42, Section 2.4 (11/98) calls out a Lo value of 100 m3/Mg for MSW landfills). The concentration 
of non-methane organic compounds (NMOC) in the LFG is assumed to be 595 ppm, per AP-42, and 
a methane content of 50 percent by volume is assumed. 

A portion of the incoming MSW is comprised of C&D waste and inerts. For an estimate of future LFG 
generation rates, the total waste acceptance rate is assumed (conservatively) to be 720,000 TPY 
(600,000 TPY MSW and 120,000 TPY ADC (which is the permitted acceptance rate for the facility)). 
In order to be conservative, it is assumed that all of the incoming waste is putrescible (100 percent 
putrescible waste fraction assumed). An 85 percent collection efficiency was used to determine the 
amount of gas collected and the resulting fugitive emissions. Figure 1 presents the LFG model for 
the Area 7/8 Development, which shows the estimated amount of LFG generated. Based on these 
calculations, the peak year of LFG generation for the Area 7/8 Development will be approximately 
2029, with a total of 2,466 cfm generated (approximately 2,096 cfm of collected LFG in 2029). 

3.2.2 Fugitive Landfill Gas 

 It is not possible for a properly maintained and operated collection and soil cover system to collect 
and oxidize all generated landfill gas, therefore some is released to the atmosphere as fugitive 
emissions. The primary constituents of concern for LFG are methane, NMOC, volatile organic 
compounds (VOCs), and hazardous air pollutants (HAPs). HAPs and VOCs are a portion of the 
NMOCs. The estimate of fugitive LFG was based on the expected LFG generation multiplied by one 
minus the assumed collection efficiency of the gas collection system. NMOC emissions were 
calculated based on an AP-42 value of 595 ppm, and VOCs were calculated as 39 percent of NMOC 
emissions, per AP-42. Calculated fugitive NMOC and VOC emissions for the peak years of gas 
generation (year 2029) are presented in Table 2. Emissions of speciated HAP compounds in the 
fugitive LFG were calculated using values compiled by the Waste Industry Air Coalition (WIAC). 
Speciated HAP emissions for the Area 7/8 Development were calculated for the peak year of fugitive 
emissions (year 2029) and are provided in Table 2A. 

Fugitive greenhouse gas (GHG) emissions were calculated by assuming that LFG is approximately 
50 percent methane and 50 percent carbon dioxide by volume. Total GHG emissions in terms of 
carbon dioxide equivalents were calculated using global warming potential values referenced from 
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40 CFR Part 98, Subpart A. Table 2 presents the calculated fugitive GHG emissions for the Area 7/8 
Development (year 2029). 

3.2.3 Landfill Gas Combustion 

It is assumed that collected LFG from the Area 7/8 Development will be combusted in the onsite 
flares for the following reasons: 

• The Renewable Energy Facility is the primary method of controlling LFG at the Facility; the 
landfill gas flares are used to combust the excess gas and as a back-up to the energy plant. 

• The Renewable Energy Facility is operating near 100% capacity (except for downtime periods 
due to maintenance) and will continue to do so going forward. The average amount of LFG 
processed at the Renewable Energy Facility in 2018 was approximately 2,404 cfm and the plant 
was operational for 99.85% of the 2018 calendar year. 

Combustion emissions for the LFG flares are presented in Table 3. The following information was 
used to estimate combustion emissions from the 99 MMBtu/hr (~ 3,300 cfm) enclosed flare and the 
27.3 MMBtu/hr (~ 910 cfm) open flare: 

• CO and NOx emissions for the enclosed flare are based on manufacturer guarantee 
information (Emission rate for CO = 0.20 lb/MMBtu; Emission rate for NOx = 
0.06 lb/MMBtu). CO and NOx emissions for the open flare were referenced from the 
Title V Permit Minor Modification Application, dated December 2005  
(Emission rate for CO = 0.22 lb/MMBtu; Emission rate for NOx = 0.052 lb/MMBtu) 

• SO2 emissions are based on a total reduced sulfur (TRS) concentration of 252 ppm and a 
0 percent destruction efficiency (DE) [TRS concentration based on conservative estimate] 

• NMOC emissions are based on a concentration of 595 ppm and a DE of 98 percent 
[referenced from USEPA AP-42, Section 2.4 (11/98)] 

• VOC emissions are calculated assuming that VOCs are 39 percent of total NMOC 
[referenced from USEPA AP-42, Section 2.4 (11/98)] 

• PM emissions are based on an emission rate of 17 pounds per million cubic feet of methane 
combusted [referenced from USEPA AP-42, Section 2.4 (11/98)]. 

Emissions of speciated HAP compounds in the combusted LFG were calculated based on values 
compiled by WIAC. The concentration of HCl was referenced from "Measurement of Toxic 
Emissions from Landfill: History and Current Developments (Sullivan, Patrick S. and Bins, John, 
November 2002)." A destruction efficiency of 98 percent was assumed in the calculations (except for 
mercury and HCl). Speciated HAP emissions for the flares were calculated for the peak year of gas 
generation (year 2029) and are provided in Table 3A. 

GHG emissions from the flares were calculated by assuming that LFG is approximately 50 percent 
methane and 50 percent carbon dioxide by volume. Total GHG emissions in terms of carbon dioxide 
equivalents were calculated using global warming potential values referenced from 40 CFR Part 98, 
Subpart A. Table 3B presents the calculated GHG emissions from combustion of LFG in the flares. 
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3.2.4 Fugitive Dust Emissions – Area 7/8 Development 

Off-road PM emissions are primarily caused by the moving and handling of soil by heavy equipment 
such as loaders, soil trucks and bulldozers. Operational vehicles and waste hauling vehicles also 
generate particulate emissions from traveling on both the paved and unpaved roads at the Facility. 
While the proposed Area 7/8 Development includes various construction activities, those activities 
are not expected to increase significantly above current levels. Similarly, the daily waste acceptance 
rate is not proposed to be increased, so the associated vehicle and equipment traffic will not 
increase significantly, other than to account for the change in traffic routes. 

3.2.5 Total Project Emissions – Area 7/8 Development 

Based on the calculations described in the previous sections, the total project emission potential for 
the Area 7/8 Development is presented below: 
 

 

Emissions (tons/year) 

NMOC VOCs HAPs Hi- HAP NOx CO SO2 PM10 PM2.5 Biogenic 

CO2 

Anthropogenic 

GHG 

Landfill Fugitive Emissions 

(2029) 12.7 5.0 1.2 0.4 --- --- --- --- 
--- 7,049 38,557 

Flared LFG Emissions (2029) 1.4 0.6 0.7 0.1 15.6 57.5 22.7 4.7 4.7 59,726 2,889 

Project Emission Potential 14.2 5.5 1.8 0.5 15.6 57.5 22.7 4.7 4.7 66,775 41,446 

Allowable PSD/NSR 

Thresholds 

50 40 --- --- 40 100 40 15 10 75,000 

Notes: 
A According to 6 NYCRR 231-4.1(b)(40)(iii), fugitive emissions are not included in the project 

emission potential. 
B Emissions are calculated based on LFG combustion by flaring; the method of control may be 

revisited depending on control technology options that may arise in the future 

Table 1 presents a full summary of projected emissions from the Area 7/8 Development. 

3.3 Summary of Updated Total Facility Emissions 

The following sections present discussions of the updated facility potential emissions. Supporting 
calculations are provided as referenced.  

3.3.1 Landfill Gas Generation 

Based on information provided by WMNY, GHD updated the LFG generation estimates for all landfill 
areas (entire facility). These estimates were based on historical actual and projected waste 
acceptance values utilizing the United States Environmental Protection Agency (USEPA) LandGEM 
Model Version 3.02.  
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A generation potential (Lo) value of 139.6 m3/Mg and generation rate (k) of 0.04 yr-1 were utilized for 
all landfill areas. These modeling parameters were referenced from the Gas Collection and Control 
System (GCCS) Design Plan for the Facility and are considered very conservative (AP-42, Section 
2.4 (11/98) calls out a Lo value of 100 m3/Mg for MSW landfills). The concentration of non-methane 
organic compounds (NMOC) in the LFG is assumed to be 595 ppm, per AP-42, and a methane 
content of 50 percent by volume is assumed. 

A portion of the incoming MSW is comprised of C&D waste and inerts. For an estimate of future LFG 
generation rates, the total waste acceptance rate is assumed (conservatively) to be 720,000 TPY 
(600,000 TPY MSW and 120,000 TPY ADC (which is the permitted acceptance rate for the facility)). 
In order to be conservative, it is assumed that all of the incoming waste is putrescible (100 percent 
putrescible waste fraction assumed). An 85 percent collection efficiency was used to determine the 
amount of gas collected and the resulting fugitive emissions. Figure 2 presents the updated LFG 
model for the entire facility, which shows the estimated amount of LFG generated. Based on these 
calculations, the peak year of LFG generation will be approximately 2029, with a total of 7,377 cfm 
generated from the entire facility (approximately 6,237 cfm of collected LFG in 2029). 

3.3.2 Fugitive Landfill Gas 

It is not possible for a properly maintained and operated collection and soil cover system to collect 
and oxidize all generated landfill gas, therefore some is released to the atmosphere as fugitive 
emissions. The primary constituents of concern for LFG are methane, NMOC, volatile organic 
compounds (VOCs), and hazardous air pollutants (HAPs). HAPs and VOCs are a portion of the 
NMOCs. The estimate of fugitive LFG was based on the expected LFG generation multiplied by one 
minus the assumed collection efficiency of the gas collection system. NMOC emissions were 
calculated based on an AP-42 value of 595 ppm, and VOCs were calculated as 39 percent of NMOC 
emissions, per AP-42. Calculated fugitive NMOC and VOC emissions for the peak years of gas 
generation (year 2029) are presented in Table 5. Emissions of speciated HAP compounds in the 
fugitive LFG were calculated using values compiled by the Waste Industry Air Coalition (WIAC). 
Speciated HAP emissions for the entire facility were calculated for the peak year of fugitive 
emissions (year 2029) and are provided in Table 5A. 

Fugitive greenhouse gas (GHG) emissions were calculated by assuming that LFG is approximately 
50 percent methane and 50 percent carbon dioxide by volume. Total GHG emissions in terms of 
carbon dioxide equivalents were calculated using global warming potential values referenced from 
40 CFR Part 98, Subpart A. Table 5 presents the calculated fugitive GHG emissions for the entire 
facility (year 2029). 

3.3.3 Landfill Gas Combustion 

Collected LFG is routed from the landfill areas through a gas header and directed to the 
Chaffee Landfill Renewable Energy Facility (REF) which consists of eight Caterpillar 3516 engines. 
The REF contains a treatment system in accordance with 40 CFR 60.752(b)(2)(iii)('C'). There are no 
emissions or vents associated with the gas treatment system that removes particulate > 10 microns, 
removes moisture with air to air cooler, and compresses the gas. Any remaining excess LFG is 
combusted in one (1) 99 MMBtu/hr (~ 3,300 cfm) enclosed flare, and one 27.3 MMBtu/hr (~ 910 cfm) 
open flare. Emission estimates were based on the use of all three of these control devices for the 
combustion of landfill gas. The following summarizes the capacity of these control devices: 
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Control Device Capacity (cfm)  
  

3516 Engines (8 total) 2,400 
3,300 cfm enclosed flare 3,300 

910 cfm open flare 910 
 

Total 
 

6,610 

Combustion of LFG in either the engines or flares results in emissions of NMOC, VOCs, carbon 
monoxide (CO), oxides of nitrogen (NOx), sulfur dioxide (SO2), particulate matter (PM), and HAPs, 
including hydrogen chloride (HCl).  

Combustion emissions for the 99 MMBtu/hr (~ 3,300 cfm) enclosed flare and 27.3 MMBtu/hr 
(~ 910 cfm) open flare are presented in Table 6. It is assumed that the LFG is combusted primarily in 
the engines, with the enclosed and open flares combusting the remaining LFG. This combustion 
scenario is outlined below: 

Control Device Permitted Peak 
Combustion  (cfm)  

  
3516 Engines (8 total) 2,400 

3,300 cfm enclosed flare 2,927 
910 cfm open flare  910 

 
Total 

 
6,237 

The following information was used to estimate combustion emissions from the 99 MMBtu/hr 
(~ 3,300 cfm) enclosed flare and the 27.3 MMBtu/hr (~ 910 cfm) open flare: 

• CO and NOx emissions for the enclosed flare are based on manufacturer guarantee information 
(Emission rate for CO = 0.20 lb/MMBtu; Emission rate for NOx = 0.06 lb/MMBtu). CO and NOx 
emissions for the open flare were referenced from the Title V Permit Minor Modification 
Application, dated December 2005 (Emission rate for CO = 0.22 lb/MMBtu; Emission rate for 
NOx = 0.052 lb/MMBtu) 

• SO2 emissions are based on a total reduced sulfur (TRS) concentration of 252 ppm and a 
0 percent destruction efficiency (DE) [TRS concentration based on conservative estimate] 

• NMOC emissions are based on a concentration of 595 ppm and a DE of 98 percent [referenced 
from USEPA AP-42, Section 2.4 (11/98)] 

• VOC emissions are calculated assuming that VOCs are 39 percent of total NMOC [referenced 
from USEPA AP-42, Section 2.4 (11/98)] 

• PM emissions are based on an emission rate of 17 pounds per million cubic feet of methane 
combusted [referenced from USEPA AP-42, Section 2.4 (11/98)] 

Emissions of speciated HAP compounds in the combusted LFG were calculated based on values 
compiled by WIAC. The concentration of HCl was referenced from "Measurement of Toxic 
Emissions from Landfill: History and Current Developments (Sullivan, Patrick S. and Bins, John, 
November 2002)." A destruction efficiency of 98 percent was assumed in the calculations (except for 
mercury and HCl). Speciated HAP emissions for the flares were calculated for the peak year of gas 
generation (year 2029) and are provided in Table 6A. 
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GHG emissions from the flares were calculated by assuming that LFG is approximately 50 percent 
methane and 50 percent carbon dioxide by volume. Total GHG emissions in terms of carbon dioxide 
equivalents were calculated using global warming potential values referenced from 40 CFR Part 98, 
Subpart A. Table 6B presents the calculated GHG emissions from combustion of LFG in the flares. 

Potential combustion emissions for the eight existing Caterpillar 3516 engines are presented in 
Table 7. The following information was used to estimate combustion emissions from the internal 
combustion engines (all emission factors referenced from the Chaffee Landfill PPP State Facility 
Permit Application, dated February 2006): 

• CO and NOx emissions for the existing Caterpillar 3516 engines are based on performance test 
results from similar engines (conservative estimate) 

• SO2 emissions are based on a total reduced sulfur (TRS) concentration of 252 ppm and a 
0 percent destruction efficiency (DE) [TRS concentration based on conservative estimate] 

• NMOC emissions are based on a concentration of 595 ppm and a DE of 98 percent [referenced 
from USEPA AP-42, Section 2.4 (11/98)] 

• VOC emissions are calculated assuming that VOCs are 39 percent of total NMOC [referenced 
from USEPA AP-42, Section 2.4 (11/98)] 

• PM emissions are based on an emission factor of 0.01 grains per cubic foot of LFG (based on 
engineering estimate) 

Emissions of speciated HAP compounds in the combusted LFG were calculated based on values 
compiled by WIAC. The concentration of HCl was referenced from "Measurement of Toxic 
Emissions from Landfill: History and Current Developments (Sullivan, Patrick S. and Bins, John, 
November 2002)." A destruction efficiency of 98 percent was assumed in the calculations (except for 
mercury and HCl). Speciated HAP emissions for the internal combustion engines are provided in 
Table 7A. 

GHG emissions for the existing internal combustion engines were calculated by assuming that LFG 
is approximately 50 percent methane and 50 percent carbon dioxide by volume. Total GHG 
emissions in terms of carbon dioxide equivalents were calculated using global warming potential 
values referenced from 40 CFR Part 98, Subpart A. GHG emissions for the internal combustion 
engines are provided in Table 7B. 

3.3.4 Engine Plant Tanks/Vents 

The following emission sources are located in the Renewable Energy Facility: 

Existing Caterpillar 3516 Engine Plant: 

• 8 Crankcase Breather Vents With Mist Eliminators 

• 1 Coolant Tank 

• 8 Oil Tanks 

• 1 Condensate Tank 

• 1 Gas Chromatograph Vent 
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Each IC engine has a crankcase breather vent. The breather vent in each engine removes the 
vapors generated within the crankcase. The breather vent for each engine is piped to individual mist 
eliminators. The mist eliminator units trap oil and water suspended in the breather vent exhaust and 
return the captured oil/water to the used oil tank. Emissions were estimated by assuming each 
engine consumes 16 gallons of engine oil per month, with 50 percent of the oil combusted by the 
engines and 50 percent released through the crankcase breather vent. The mist eliminator units 
remove 95 percent of this oil and return it to the used oil tank. Table 8 contains the calculations for 
the emissions of particulates from the crankcase breather vent. 

Emissions from the engine oil tanks and the coolant tank are generated from the volatilization of 
liquids and from the working and breathing losses from the filling and unloading of the tanks. 
Emissions from these tanks are assumed to be insignificant (negligible). 

Condensate knockouts are located within the energy plant to remove condensate from the LFG prior 
to combustion. Emissions from the condensate tank are assumed to be insignificant (negligible). 

Emissions from the gas chromatograph vent are also assumed to be insignificant (negligible). 

3.3.5 Leachate Storage 

The leachate storage system consists of two above ground storage tanks within a secondary 
containment system; each tank has a capacity of approximately 405,000 gallons for a total storage 
volume of 810,000 gallons. There are also two small underground leachate storage tanks located on 
the east side of the Closed Landfill (one 12,000 gallon tank and one 25,000 gallon tank); however, 
these two horizontal tanks are considered exempt under 6 NYCRR 201-3.2(c)(26).  

Emissions from the vertical storage tanks were estimated using the methodology from AP-42, 
Section 7.1 (Organic Liquid Storage Tanks, 11/06). The following information was used in the 
calculations: 

• The leachate analytical data for the period of June 2014 through June 2017 was evaluated and 
the maximum detection value was used 

• A throughput of 15 million gallons per year was utilized in the calculations 

These calculations demonstrate that emissions from the leachate storage tanks are considered 
insignificant (refer to Attachment 1 of Appendix B for calculations). 

3.3.6 Paint Booth 

The Facility operates a paint spray booth to coat miscellaneous equipment, primarily facility vehicles 
and waste receptacles (Facility is already subject to 6 NYCRR Part 228-1). The booth is 
approximately 25-feet wide and 60-feet long. A high volume low pressure (HVLP) spray gun is used 
with a rated capacity of 0.117 gallons per minute. Emissions are vented through particulate filters, 
rated at 90 percent efficiency and exhausted through two identical stacks. 

Table 9 presents the calculated emissions for the paint booth (calculated based on information 
provided in the SDS sheet for Sheboygan Paint Co. Premium WM Green Aqua Enamel). Based on a 
review of paint usage at the Facility over the last 10 years, it is not expected to exceed 1,000 gallons 
of paint in a given year. 
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3.3.7 Exempt Sources 

The following sections give a description of emission sources that are considered exempt under 
6 NYCRR 201-3.2(c). A summary of exempt sources at the Facility is presented in Table 10. 

3.3.7.1 Propane Furnace [6NYCRR 201-3.2(C)(1)(i)] 

Heat at the maintenance shop area is provided by a propane - gas fired furnace. The furnace is 
rated less than 10 million Btu/hour. A conservative propane throughput for the Facility was estimated 
based on an evaluation of previous emission statements. Emission factors for propane combustion 
were referenced from USEPA AP-42, Section 1.5 (7/08). Table 10A presents a summary of 
emissions from the propane furnace. 

3.3.7.2 Natural Gas Furnace [6NYCRR 201-3.2(C)(1)(i)] 

A natural gas furnace (< 10 million Btu/hour) is used to heat the office space area. A conservative 
natural gas throughput for the Facility was estimated based on evaluation of previous emission 
statements. Emission factors for natural gas combustion were referenced from USEPA AP-42, 
Section 1.4 (7/98). Table 10B presents a summary of emissions from natural gas combustion at the 
Facility. 

3.3.7.3 Portable Gasoline Generators [6NYCRR 201-3.2(C)(3)(iii)] 

The Site operates small portable gasoline generators that are all rated less than 20 horsepower. 
These small generators are operated by Site personnel on an as-needed basis. Emissions were 
calculated by assuming an operating time of 500 hours per year for one small gasoline generator, 
rated at 20 horsepower (extremely conservative estimate), utilizing emission factors from USEPA 
AP-42, Section 3.3 (10/96). Table 10C presents a summary of emissions for the portable gasoline 
generators. 

3.3.7.4 Dewatering Pump [6NYCRR 201-3.2(C)(3)(ii)] 

A dewatering pump powered by diesel fuel is used to remove water from gas extraction wells at the 
Facility. The dewatering pump is less than 80 horsepower and operates less than 500 hours per 
year. Emission factors for the dewatering pump were referenced from USEPA AP-42, Section 3.3 
(10/96). Table 10D presents a summary of emissions for the dewatering pump. 

3.3.7.5 Odor Neutralizers [6NYCRR 201-3.2(C)(45)] 

The Facility utilizes neutralizing agent sprayers as a means of controlling odor that occurs from 
fugitive emissions. VOC emissions were calculated assuming an estimated annual usage of 
1,000 gallons per year and a volatilization factor of 97 percent (referenced from the MSDS sheet). 
Table 10E presents the emissions due to application of odor neutralizers. 

3.3.7.6 Parts Washers [6NYCRR 201-3.2(C)(39)(i)] 

The Facility utilizes two Model 250 parts washers (manufactured by Safety Kleen) for cleaning 
miscellaneous parts and tools. The tanks are remote reservoirs and are considered exempt under 
6 NYCRR Part 201-3.2(c)(39)(i). Emissions were estimated assuming a maximum annual usage rate 
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of 1,000 gallons per year of Safety Kleen Premium Solvent. Table 10F presents the emissions for 
the parts washers at the Facility. 

3.3.7.7 Storage of Petroleum Products [6NYCRR 201-3.2(C)(25)] 

Unleaded gasoline is stored in a 300-gallon above-ground storage tank (AST) and on-road diesel 
fuel (hauling company) is stored in a 12,000-gallon under-ground storage tank (UST) for use by 
vehicles at the Facility. Emissions are generated from the volatilization of these liquids and from the 
working and breathing losses from the filling and unloading of the tanks. Emissions calculations for 
the storage tanks at the Facility were estimated utilizing TANKS 3.1 software and actual throughputs 
recorded by the Facility. In order to obtain a conservative estimate, the calculated emissions from 
the TANKS model output were doubled for the diesel and gasoline storage tanks. 

Working and breathing losses from the filling and unloading of the following ASTs at the Facility are 
assumed to be negligible: 

• 2,000 gallon off-road diesel 

• 300 gallon transmission fluid  

• 1,400 gallons used oil 

• 500 gallon used oil 

• (2) 500 gallon hydraulic oil 

• 500 gallon lube oil 

• 500 gallon motor oil 

• 1,500 gallon lube oil 

• 1,500 gallon used oil 

• 1,000 gallon off-road diesel (Contractor Tank-Temp) (was removed from Site in June 2019 but 
may be utilized for future operations) 

3.3.8 Updated Total Facility Emissions 

The Area 7/8 Development will allow for waste acceptance through 2029 (at maximum waste 
receipts) and will generate a peak volume of 7,377cfm of LFG in 2029 (approximately 6,237 scfm of 
LFG collected and combusted). The potential emissions for the entire facility are presented below: 

 

Emissions (tons/year) 

NMOC VOCs HAPs Hi- HAP NOx CO SO2 PM10 PM2.5 Biogenic 

CO2 

Anthropogenic 

GHG 
Facility 
Potential 
Emissions 

42.1 25.7 5.6 1.5 150.9 341.5 67.6 24.8 24.8 210,111 126,348 

Major 
Facility 
Thresholds 

50 40 --- --- 100 250 250 100 100 100,000 



 
 
 

GHD | Title V Modification| 11192627 | Report No 3 | July 2020 

Notes: 
A According to 6 NYCRR 231-4.1(b)(40)(iii), fugitive emissions are not included in the project 

emission potential. 
B Emissions are calculated based on LFG combustion by flaring; the method of control may be 

revisited depending on control technology options that may arise in the future 

Table 4 presents a full summary of projected emissions from the entire facility. 

4. Regulatory Discussion 

The following presents a discussion of the Chaffee Landfill applicability to certain regulatory 
requirements as a result of the Proposed Area 7/8 Development: 

1. Title V (6 NYCRR Part 201): Chaffee Landfill is an existing permitted Title V Facility as a major 
source of CO, NOx and GHG. A modification to the existing Title V permit will be prepared to 
incorporate the Proposed Area 7/8 Development.  

2. NSPS (40 CFR Subpart WWW, 6 NYCRR Part 208): The Facility is also subject to NSPS 
Operational Standards since NMOC emissions are greater than 50 million megagrams per 
year, and the landfill has a design capacity greater than 2.5 million megagrams. 

3. MACT (40 CFR 63 Subpart AAAA): The existing Facility is also already subject to the MACT 
Standards. These rules require the existing Facility to perform routine monitoring and 
record-keeping, and also require semi-annual and annual compliance reporting. The proposed 
Area 7/8 Development will not require special permitting or monitoring requirements above 
those already in place at the Facility. 

4. RACT (6 NYCRR Part 227): The facility is currently subject to RACT requirements as a major 
source of NOx (greater than 100 TPY). A RACT analysis for the existing enclosed flares was 
submitted to NYSDEC on December 16, 2011. 

5. PSD: The Proposed Area 7/8 Development is not subject to PSD as the project emission 
potential is less than the project significance thresholds for all compounds, with the exception 
of GHG (> 75,000 TPY). However, due to the Supreme Court decision in 'Utility Air Regulatory 
Group vs. EPA (2014)', a project cannot be subject to PSD if the only pollutant to exceed the 
project significance threshold is GHG. 

6. NANSR: The Proposed Area 7/8 Development is not subject to NANSR due to a potential 
significant net increase in NOx of less than 40 TPY to a major source (existing source 
emissions >100 TPY) located in a non-attainment region for ozone. 

7. HAPs: Based on calculations for potential emissions, the Proposed Area 7/8 Development is 
not a major source of HAPs for single HAP totals greater than 10 TPY. Total HAPs are also 
below the major source threshold of 25 TPY. 
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5. Title V Permit Modification Forms 

Appendix A contains the completed air permit application forms to authorize construction and 
operation of the Area 7/8 Development. 

6. 6 NYCRR Part 212 Evaluation 

New York's air toxics program was updated and promulgated on June 14, 2015, prior to the effective 
date of the current permit. Therefore, a Part 212 evaluation was completed as part of the recent 
Title V Renewal Application (June 2019) for the process emission sources at the Chaffee Landfill. 
The Part 212 evaluation was completed in accordance with the policy document, DAR-1. 

GHD updated the modeling report that was provided in the July 2019 Title V Renewal application 
(which was conducted according to the latest modeling protocol, dated June 28, 2019) in order to 
include the Area 7/8 Development. An analysis of the modeled results demonstrates that the 
maximum modeled ground level concentrations are lower than the limits for all compounds shown in 
Tables 7 and 8 of Appendix B. Therefore, no further analysis is required under 6 NYCRR Part 212. 

 



2,096

2,466

0

500

1,000

1,500

2,000

2,500

3,000

2023 2028 2033 2038 2043 2048 2053 2058 2063 2068 2073 2078 2083

LF
G

 G
e

ne
ra

te
d

 / 
C

ol
le

ct
e

d
 (

cf
m

)

Year

Figure 1
LandGEM - Modeled LFG Production from 

Area 7/8 Development

LFG Generated (Modeled) LFG Collected (Modeled)

Peak Values



6,237

7,337

0

1,000

2,000

3,000

4,000

5,000

6,000

7,000

8,000

1958 1963 1968 1973 1978 1983 1988 1993 1998 2003 2008 2013 2018 2023 2028 2033 2038

LF
G

 G
e

ne
ra

te
d

 / 
C

ol
le

ct
e

d
 (

cf
m

)

Year

Figure 2
LandGEM - Modeled LFG Production from 

Existing Landfill Areas & Area 7/8 Development

LFG Generated (Modeled) LFG Collected (Actual)

LFG Collected (Modeled) Peak Values

Trendline



Page 1 of 1

Emission 
Unit ID

Process 
ID

Source 
ID NMOC VOCs HAPs Hi-HAP1 NOX CO SO2 PM10

Anthropogeni
c GHG2

Biogenic 
CO2 

2

L-00001 301 LNDF4 12.7 5.0 1.2 0.4 --- --- --- --- 38,557 7,049
L-00001 LGF LNDF4 0.8 0.3 0.4 0.0 9.4 31.2 12.8 2.7 1,554 32,129
L-00001 LGF LNDF4 0.6 0.2 0.3 0.03 6.2 26.3 9.9 2.0 1,335 27,597

14.2 5.5 1.8 0.5 15.6 57.5 22.7 4.7 41,446 66,775

Notes:
1     High HAP is Toluene
2     Total greenhouse gas emissions are expressed as tons of carbon dioxide equivalents (tons CO2 eq)

Emissions Inventory

Table 1

Chaffee Landfill
Waste Management of New York, LLC

Project Emission Potential - Area 7/8 Development

Potential Emissions (tons/year)

Totals

910 CFM Open Flare Combustion Emissions

Emission Source
Landfill Fugitive Emissions
3,300 CFM Enclosed Flare Combustion Emissions

GHD 11192627-3-Tbls.xls
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Area 7/8 Development

Year Total LFG 
Generated

Collection 
Efficiency

LFG to 
Collection 

System
Fugitive LFG Fugitive LFG Fugitive LFG Fugitive NMOC 

Emissions
Fugitive VOC 

Emissions
Fugitive HAP 

Emissions
Fugitive CH4 

Emissions
Oxidized CO2 

Emissions

Fugitive 
Biogenic CO2 

Emissions

Total 
Anthropogenic 
GHG Emissions

(cfm) (%) (cfm) (cfm) (ft3/yr) (m3/yr) (TPY) (TPY) (TPY) (TPY) (TPY) (TPY) (TPY)
2029 2,466 85% 2,096 370 194,454,477 5,506,338 12.7 5.0 1.2 1,542.3 1,409.8 7,049.0 38,557

Notes:

Total landfill gas (LFG) Generated in average cubic feet per minute (cfm) from USEPA LandGEM Model run (version 3.02)
Utilized LandGEM Model using the following parameters (k = 0.04 yr-1, Lo = 139.6 m3/Mg)
Collection efficiency of 85% assumed for gas collection system
LFG to Collection System = (Total LFG Generated) * (Collection Efficiency (%) )
Fugitive LFG = (Total LFG Generated) * ( 100% - Collection Efficiency (%) )
Fugitive LFG (ft3/yr) = (Fugitive LFG (cfm) ) * (60 minutes per hour) * (8,760 hours per year)
Fugitive LFG (m3/yr) = (Fugitive LFG (ft3/yr) ) / (35.3147 cubic feet per cubic meter)
NMOC concentration of 595 ppm referenced from USEPA AP-42, Chapter 2.4 (11/98)

Conversion from NMOC in ppm to mg/m3 = 595 ppm  x 86.18 molecular wt = 2,095.9 mg/m3

24.47
Fugitive NMOC Emissions (lb/yr) = [Fugitive LFG (m3/yr) ] * [2,095.9 mg of NMOC per m3 of LFG] * [2.2046 x10-6 pounds per mg]
Fugitive NMOC Emissions (TPY) = (Fugitive NMOC Emissions (lb/yr) ) / (2000 pounds per ton)
Fugitive VOC Emissions = Fugitive NMOC Emissions (tons/yr) * 39% (VOCs are 39% of total NMOC according to USEPA AP-42, Chapter 2.4 (11/98)
Total Fugitive HAP Emissions determined from sum of individual speciated HAPs (see Table 2A)
Fugitive CH4 emissions (TPY) = [Fugitive LFG (ft3/yr)] * [50% CH4] * [0.0423 lb CH4 / ft3 CH4] * [75% oxidation factor] / [2,000 lb/ton]
Oxidized CO2 emissions (TPY) = [Fugitive LFG (ft3/yr)] * [50% CH4] * [0.116 lb CO2 / ft

3 CH4] * [25% oxidized] / [2,000 lb/ton]
Fugitive Biogenic emissions (TPY) = { [Fugitive LFG (ft3/yr)] * [50% CO2] * [0.116 lb CO2 / ft

3 CO2] / [2,000 lb/ton]  } + Oxidized CO2 Emissions
Anthropogenic GHG Emissions (tons CO2 equivalents / year) = [Fugitive CH4 Emissions (TPY)] * 25

Equations: 
 (assuming standard conditions of 1 atmosphere and 25o Celsius)

(lb/yr) = (Fugitive LFG Emission rate [m3/year]) x (mg/m3) x (2.205 x 10-6 [lb/mg])

(lb/yr) 
(2,000 lb/ton)

Summary of Landfill Gas Fugitive Emissions - Area 7/8 Development

(TPY) = 

(ppm) x (Molecular weight (g / mol) ) x (1 atm)
(298.15 K) x (0.08206 L*atm/K*mol)(mg/m3) = 

Table 2

Emissions Inventory
Chaffee Landfill

Waste Management of New York, LLC

GHD 11192627-3-Tbls.xls
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Total LFG Generated = 2,466 cfm
LFG Collection Efficiency = 85%

Average LFG Collected = 2,096 cfm
Fugitive Emission Estimates = 370 cfm

Hours of Operation = 8,760

CAS # LFG Constituent Molecular Median 1 HAP
VOC? HAP? Weight ppmv lb/hr lb/yr TPY mg/m3 (TPY)

71-55-6 1,1,1-Trichloroethane X 133.41 0.168 0.001 8.34 0.00 0.92 0.004
79-34-5 1,1,2,2-Tetrachloroethane X X 167.85 0.070 0.000 4.37 0.00 0.48 0.002
75-34-3 1,1-Dichloroethane X X 98.97 0.741 0.003 27.29 0.01 3.00 0.014
75-35-4 1,1-Dichloroethene X X 96.94 0.092 0.000 3.32 0.00 0.36 0.002
107-06-2 1,2-Dichloroethane X X 98.96 0.120 0.001 4.42 0.00 0.49 0.002
78-87-5 1,2-Dichloropropane X X 112.99 0.023 0.000 0.97 0.00 0.11 0.000
67-63-0 2-Propanol X 60.11 7.908 0.020 176.89 0.09 19.43  
67-64-1 Acetone 58.08 6.126 0.015 132.41 0.07 14.54  
107-13-1 Acrylonitrile X X 53.06 0.036 0.000 0.71 0.00 0.08 0.000
71-43-2 Benzene 3 X X 78.11 0.972 0.003 28.25 0.01 3.10 0.014
75-27-4 Bromodichloromethane X 163.83 0.311 0.002 18.96 0.01 2.08  
106-97-8 Butane 4 X 58.12 5.030 0.012 108.79 0.05 11.95  
75-15-0 Carbon disulfide X X 76.13 0.320 0.001 9.07 0.00 1.00 0.005
56-23-5 Carbon tetrachloride X X 153.84 0.007 0.000 0.40 0.00 0.04 0.000
463-58-1 Carbonyl sulfide X X 60.07 0.183 0.000 4.09 0.00 0.45 0.002
108-90-7 Chlorobenzene X X 112.56 0.227 0.001 9.51 0.00 1.04 0.005
75-45-6 Chlorodifluoromethane 86.47 0.355 0.001 11.42 0.01 1.25  
75-00-3 Chloroethane X X 64.52 0.239 0.001 5.74 0.00 0.63 0.003
67-66-3 Chloroform X X 119.39 0.021 0.000 0.93 0.00 0.10 0.000
74-87-3 Chloromethane 2 X X 50.49 0.249 0.001 4.68 0.00 0.51 0.002
106-46-7 Dichlorobenzene X X 147.00 1.607 0.010 87.91 0.04 9.66 0.044
75-71-8 Dichlorodifluoromethane 120.91 1.751 0.009 78.79 0.04 8.65  
75-43-4 Dichlorofluoromethane 4 X 102.92 2.620 0.011 100.35 0.05 11.02  
75-09-2 Dichloromethane X 84.94 3.395 0.012 107.31 0.05 11.79 0.054
75-18-3 Dimethyl Sulfide X 62.13 6.809 0.018 157.43 0.08 17.29  
64-17-5 Ethanol X 46.08 118.618 0.232 2,034.06 1.02 223.41  
75-08-1 Ethyl mercaptan X 62.13 1.356 0.004 31.35 0.02 3.44  
100-41-4 Ethylbenzene X X 106.16 6.789 0.031 268.21 0.13 29.46 0.134
106-93-4 Ethylene dibromide 2 X X 187.88 0.046 0.000 3.22 0.00 0.35 0.002
75-69-4 Fluorotrichloromethane X 137.38 0.327 0.002 16.72 0.01 1.84  
110-54-3 Hexane X X 86.18 2.324 0.009 74.53 0.04 8.19 0.037
7783-06-4 Hydrogen Sulfide 34.08 252.000 0.365 3,195.96 1.60 351.03  
7439-97-6 Mercury 4 X 200.61 0.000292 0.000 0.02 0.00 0.00 0.000
78-93-3 Methyl ethyl ketone 5 X 72.11 10.557 0.032 283.29 0.14 31.12  
108-10-1 Methyl isobutyl ketone X X 100.16 0.750 0.003 27.95 0.01 3.07 0.014
74-93-1 Methyl mercaptan X 48.11 1.292 0.003 23.13 0.01 2.54  
109-66-0 Pentane 4 X 72.15 3.290 0.010 88.34 0.04 9.70  
127-18-4 Perchloroethylene X 165.83 1.193 0.008 73.62 0.04 8.09 0.037
74-98-6 Propane X 44.09 14.757 0.028 242.12 0.12 26.59  
108-88-3 Toluene 3 X X 92.13 25.405 0.099 871.01 0.44 95.67 0.436
79-01-6 Trichloroethene X X 131.40 0.681 0.004 33.30 0.02 3.66 0.017
75-01-4 Vinyl chloride X X 62.50 1.077 0.003 25.05 0.01 2.75 0.013

1330-20-7 Xylene X X 106.16 16.582 0.075 655.09 0.33 71.95 0.328

Total HAPs 1.17
Notes:

1 Concentration of individual HAPs were taken from Waste Industry Air Coalition (WIAC)
2 Not designated as a HAP in Chapter 2.4 of AP-42 (11/98), but is listed in the USEPA National Emission Inventory (NEI) database
3 Used 'No or unknown co-disposal' concentration
4 No WIAC value given for compound; used USEPA AP-42 value
5 Delisted as a HAP by USEPA
6 Cover oxidation of 25% applied (based on 40 CFR 98, Subpart HH)

Equations: 

(mg/m3) =  

(lb/hr) = 

(lb/yr) = (lb/hr) x (8,760 hours/yr)

(TPY) = (lb/yr) 
(2,000 lb/ton)

 (35.3147 ft3/m3) 

Waste Management of New York, LLC

Summary of Fugitive HAP Emissions - Area 7/8 Development

Fugitive Emissions 6

Table 2A

Emissions Inventory
Chaffee Landfill

(Molecular weight) x (1 atm) x (Median ppmv) 
(298.15 K) x (0.08206 L*atm/K*mol)

(mg/m3) x (2.205 x 10-6 [lb/mg]) x (Fugitive LFG Emission rate [ft3/min]) x (60 min/hr)

GHD 11192627-3-Tbls.xls
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CFM MMSCF Hours PM10 NMOC CO NOX SO2 VOCA

Total LFG Generated B = 2,466 cfm 1,186 623.6 8,760 2.7 0.8 31.2 9.4 12.8 0.3
Collection Efficiency = 85%

Total LFG Combusted = 2,096 cfm 910 478.3 8,760 2.0 0.6 26.3 6.2 9.9 0.2
LFG to Flares = 2,096 cfm

4.7 1.4 57.5 15.6 22.7 0.6
Flare Emission Factors

9,366.2 2,883.4 114,973.8 31,144.1 45,388.0 1,124.5
PM NMOC CO NOX SO2

Enclosed Flare 8.50 2.62 100.00 30.00 41.19
3,300 CFM
Open Flare 8.50 2.62 110.00 26.00 41.19
910 CFM CO: 0.20 lb/MMBtu

NOx: 0.06 lb/MMBtu
Notes:

A  Per AP-42, VOC emissions are calculated as 39% of NMOC emissions. CO: 0.22 lb/MMBtu
B   Based on amount of LFG generated in peak year of LFG production in existing and future landfill areas NOx: 0.052 lb/MMBtu

PM 17 lb/106 dscf methane per AP-42, section 2.4 (11/98)
NMOC Based on 595 ppm per AP-42, section 2.4 (11/98), and 98% destruction efficiency LFG Data:
CO Emission rates (in units fo lb/MMBtu) referenced from previous permit applications NMOC: 595 ppm
NOX Emission rates (in units fo lb/MMBtu) referenced from previous permit applications TRS: 252 ppm
SO2 Based on conservative TRS concentration of 252 ppm CH4: 50.0% of total LFG
VOC 39% of NMOC per AP-42, section 2.4 (11/98) VOC: 39.0% of NMOC
Heating value 500 Btu/scf
DE (of NMOC) 98.0 %

Emission Factor Development
3,300 CFM Enclosed Flare

910 CFM Open Flare

Emissions Inventory

Pounds per Million Standard Cubic Feet

Total Emissions (TPY)

Total Emissions (lb/yr)

Enclosed

Open
3,300 CFM

910 CFM

Table 3

Waste Management of New York, LLC

Estimated Potential Flare Emissions (TPY)Operating Conditions

Summary of LFG Flare Emissions - Area 7/8 Development

Chaffee Landfill

Flare Type

GHD 11192627-3-Tbls.xls
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Landfill Gas Flares - HAP Emission Estimates
Total LFG Generated = 2,466 cfm

LFG Collection Efficiency = 85%
Total LFG Collected = 2,096 cfm

Total LFG Collected to Flares = 2,096 cfm
Hours of Operation = 8,760

CAS # LFG Constituent Molecular Median1 Avg. HAP
VOC? HAP? Weight ppmv lb/hr lb/yr TPY mg/m3 Control 6 lb/hr lb/yr TPY (TPY)

71-55-6 1,1,1-Trichloroethane X 133.41 0.168 0.007 63.02 0.03 0.92 98.0% 0.000 1.26 0.00 0.001
79-34-5 1,1,2,2-Tetrachloroethane X X 167.85 0.070 0.004 33.04 0.02 0.48 98.0% 0.000 0.66 0.00 0.000
75-34-3 1,1-Dichloroethane X X 98.97 0.741 0.024 206.20 0.10 3.00 98.0% 0.000 4.12 0.00 0.002
75-35-4 1,1-Dichloroethene X X 96.94 0.092 0.003 25.08 0.01 0.36 98.0% 0.000 0.50 0.00 0.000
107-06-2 1,2-Dichloroethane X X 98.96 0.120 0.004 33.39 0.02 0.49 98.0% 0.000 0.67 0.00 0.000
78-87-5 1,2-Dichloropropane X X 112.99 0.023 0.001 7.31 0.00 0.11 98.0% 0.000 0.15 0.00 0.000
67-63-0 2-Propanol X 60.11 7.908 0.153 1,336.54 0.67 19.43 98.0% 0.003 26.73 0.01  
67-64-1 Acetone 58.08 6.126 0.114 1,000.39 0.50 14.54 98.0% 0.002 20.01 0.01  
107-13-1 Acrylonitrile X X 53.06 0.036 0.001 5.37 0.00 0.08 98.0% 0.000 0.11 0.00 0.000
71-43-2 Benzene 4 X X 78.11 0.972 0.024 213.47 0.11 3.10 98.0% 0.000 4.27 0.00 0.002
75-27-4 Bromodichloromethane X 163.83 0.311 0.016 143.26 0.07 2.08 98.0% 0.000 2.87 0.00  
106-97-8 Butane 3 X 58.12 5.030 0.094 821.98 0.41 11.95 98.0% 0.002 16.44 0.01  
75-15-0 Carbon disulfide X X 76.13 0.320 0.008 68.50 0.03 1.00 98.0% 0.000 1.37 0.00 0.001
56-23-5 Carbon tetrachloride X X 153.84 0.007 0.000 3.03 0.00 0.04 98.0% 0.000 0.06 0.00 0.000
463-58-1 Carbonyl sulfide X X 60.07 0.183 0.004 30.91 0.02 0.45 98.0% 0.000 0.62 0.00 0.000
108-90-7 Chlorobenzene X X 112.56 0.227 0.008 71.84 0.04 1.04 98.0% 0.000 1.44 0.00 0.001
75-45-6 Chlorodifluoromethane 86.47 0.355 0.010 86.31 0.04 1.25 98.0% 0.000 1.73 0.00  
75-00-3 Chloroethane X X 64.52 0.239 0.005 43.36 0.02 0.63 98.0% 0.000 0.87 0.00 0.000
67-66-3 Chloroform X X 119.39 0.021 0.001 7.05 0.00 0.10 98.0% 0.000 0.14 0.00 0.000
74-87-3 Chloromethane 2 X X 50.49 0.249 0.004 35.35 0.02 0.51 98.0% 0.000 0.71 0.00 0.000
106-46-7 Dichlorobenzene X X 147.00 1.607 0.076 664.20 0.33 9.66 98.0% 0.002 13.28 0.01 0.007
75-71-8 Dichlorodifluoromethane 120.91 1.751 0.068 595.27 0.30 8.65 98.0% 0.001 11.91 0.01  
75-43-4 Dichlorofluoromethane 3 X 102.92 2.620 0.087 758.17 0.38 11.02 98.0% 0.002 15.16 0.01  
75-09-2 Dichloromethane X 84.94 3.395 0.093 810.81 0.41 11.79 98.0% 0.002 16.22 0.01 0.008
75-18-3 Dimethyl Sulfide X 62.13 6.809 0.136 1,189.47 0.59 17.29 98.0% 0.003 23.79 0.01  
64-17-5 Ethanol X 46.08 118.618 1.754 15,368.46 7.68 223.41 98.0% 0.035 307.37 0.15  
75-08-1 Ethyl mercaptan X 62.13 1.356 0.027 236.88 0.12 3.44 98.0% 0.001 4.74 0.00  
100-41-4 Ethylbenzene X X 106.16 6.789 0.231 2,026.44 1.01 29.46 98.0% 0.005 40.53 0.02 0.020
106-93-4 Ethylene dibromide 2 X X 187.88 0.046 0.003 24.30 0.01 0.35 98.0% 0.000 0.49 0.00 0.000
75-69-4 Fluorotrichloromethane X 137.38 0.327 0.014 126.31 0.06 1.84 98.0% 0.000 2.53 0.00  

7647-01-0 Hydrogen Chloride 5 X 36.46 9.430 0.110 966.71 0.48 14.05 0.0% 0.110 966.71 0.48 0.483
110-54-3 Hexane X X 86.18 2.324 0.064 563.13 0.28 8.19 98.0% 0.001 11.26 0.01 0.006

7783-06-4 Hydrogen Sulfide 34.08 252.000 2.757 24,147.24 12.07 351.03 98.0% 0.055 482.94 0.24  
7439-97-6 Mercury 3 X 200.61 0.000292 0.000 0.16 0.00 0.00 0.0% 0.000 0.16 0.00 0.000
78-93-3 Methyl ethyl ketone 7 X 72.11 10.557 0.244 2,140.44 1.07 31.12 98.0% 0.005 42.81 0.02  
108-10-1 Methyl isobutyl ketone X X 100.16 0.750 0.024 211.21 0.11 3.07 98.0% 0.000 4.22 0.00 0.002
74-93-1 Methyl mercaptan X 48.11 1.292 0.020 174.77 0.09 2.54 98.0% 0.000 3.50 0.00  
109-66-0 Pentane 3 X 72.15 3.290 0.076 667.42 0.33 9.70 98.0% 0.002 13.35 0.01  
127-18-4 Perchloroethylene X 165.83 1.193 0.063 556.25 0.28 8.09 98.0% 0.001 11.13 0.01 0.006
74-98-6 Propane X 44.09 14.757 0.209 1,829.39 0.91 26.59 98.0% 0.004 36.59 0.02  
108-88-3 Toluene 4 X X 92.13 25.405 0.751 6,580.94 3.29 95.67 98.0% 0.015 131.62 0.07 0.066
79-01-6 Trichloroethene X X 131.40 0.681 0.029 251.60 0.13 3.66 98.0% 0.001 5.03 0.00 0.003
75-01-4 Vinyl chloride X X 62.50 1.077 0.022 189.26 0.09 2.75 98.0% 0.000 3.79 0.00 0.002

1330-20-7 Xylene X X 106.16 16.582 0.565 4,949.54 2.47 71.95 98.0% 0.011 98.99 0.05 0.049

Total HAPs 0.66
Notes:

1 Concentration of individual HAPs were taken from Waste Industry Air Coalition (WIAC)
2 Not designated as a HAP in Chapter 2.4 of AP-42 (11/98), but is listed in the USEPA National Emission Inventory (NEI) database
3 No WIAC concentration specified; used AP-42 value
4 Used 'No or unknown co-disposal' concentration
5 HCl Concentration was taken from "Measurement of Toxic Emissions from Landfill: History and Current Developments".
6 Control efficiency of 98% assumed for all speciated HAPs (except mercury and HCl)
7 Delisted as a HAP by USEPA

Equations: 

(mg/m3) =  

(lb/hr) = 

(lb/yr) = (lb/hr) x (8,760 hours/yr)

(TPY) = (lb/yr) 
(2,000 lb/ton)

(Controlled Emissions) = (Uncontrolled Emissions) x (100% - Average Control [%])

 (35.3147 ft3/m3) 

Controlled EmissionsUncontrolled Emissions

Chaffee Landfill
Waste Management of New York, LLC

Summary of Flare HAP Emissions - Area 7/8 Development

(Molecular weight) x (1 atm) x (Median ppmv) 

Table 3A

Emissions Inventory

(298.15 K) x (0.08206 L*atm/K*mol)

(mg/m3) x (2.205 x 10-6 [lb/mg]) x (LFG Combustion rate [ft3/min]) x (60 min/hr)

GHD 11192627-3-Tbls.xls
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Operating Hours
Combustion 

CO 2

Combustion 

CH 4

Combustion 

N 2 O

Escape    

CH 4

Collected 

CO 2

Biogenic 

CO 2

Anthropogenic 

GHG

LFG to 3,300 CFM Enclosed Flare = 1,186 cfm 8,760 17,896.7 1.1 0.2 65.9 18,084.8 35,981.4 1,740.7
LFG to 910 CFM Open Flare = 910 cfm

8,760 13,726.3 0.8 0.2 50.6 13,870.6 27,596.9 1,335.1

Flare Combustion Factors
31,623.0 1.9 0.4 116.5 31,955.4 63,578.3 3,075.8

CO 2 CH 4 N 2 O

Enclosed 4,086.0 0.3 0.05 6.32E+07 3.89E+03 7.65E+02 233,053.7 6.39E+07 1.27E+08 6.15E+06
3,300 CFM
Open 3,133.9 0.2 0.04
910 CFM

Notes:

Combustion CO2 Combustion emission factor referenced from Table C-1 of 40 CFR Part 98, Subpart C
Combustion CH4 Combustion emission factor referenced from Table C-2 of 40 CFR Part 98, Subpart C
Combustion N2O Combustion emission factor referenced from Table C-2 of 40 CFR Part 98, Subpart C EF GWP

Escape CH4 Collected methane that escapes destruction in engines (1% of methane processed) (kg/MMBtu) (100 year)
Collected CO2 Portion of collected LFG that already contains CO2 (50% of collected LFG) CO2 52.07 1
Biogenic CO2 Sum of Combustion CO2 and Collected CO2 CH4 3.20E-03 25

Anthropogenic GHG Sum of Combustion CH4, Combustion N2O and Escape CH4 N2O 6.30E-04 298
expressed as tons of CO2 equivalents

LFG Data:
Heating value 500 Btu/scf Heat Input (3,300 CFM Flare): 35.6 MMBtu/hr

LFG CH4 Concentration 50 % LFG combusted (3,300 CFM Flare): 1,186 cfm
CH4 Destruction Efficiency 99 % (manufacturer guarantee DE for LFG Enclosed Flares) Heat Input (910 CFM Flare): 27.3 MMBtu/hr

CH4 Density 0.0423 pounds per cubic foot (referenced from 40 CFR Part 98, Subpart HH) LFG combusted (910 CFM Flare): 910 cfm
CO2 concentration 50 %

CO2 density 0.116 pounds per cubic foot

Table 3B

Emissions Inventory

3,300 CFM

Pounds per Hour of Operation

Chaffee Landfill
Waste Management of New York, LLC

Summary of Flare Greenhouse Gas Emissions - Area 7/8 Development

Enclosed

Estimated Potential Flare Emissions (TPY)

Open

Total Emissions 
(TPY)

Emission Factor Development
Enclosed Flares

910 CFM

Total Emissions 
(lb/yr)

GHD 11192627-3-Tbls.xls
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Emission 
Unit ID

Process 
ID NMOC VOCs HAPs Hi-HAP1 NOX CO SO2 PM10

Anthropogeni
c GHG2

Biogenic 
CO2 

2

L-00001 183 / 301 37.8 14.8 3.5 1.3 --- --- --- 14.9 114,703 20,970
L-00001 LGF 2.0 0.8 0.9 0.1 23.1 76.9 31.7 6.5 4,294 88,761
L-00001 LGF 0.6 0.2 0.3 0.03 7.2 23.9 9.9 2.0 1,335 27,597
P-00001 601 / 603 1.7 0.6 0.8 0.1 119.7 240.3 26.0 0.9 5,722 72,783
P-00001 602 --- --- --- --- --- --- --- 0.1 --- ---
M-00001 PSB --- 1.6 --- --- --- --- --- 0.2 --- ---
L-00001 LEA --- 0.1 0.1 --- --- --- --- --- --- ---

--- --- --- 7.6 0.01 --- 0.9 0.4 0.0 0.1 293 ---

42.1 25.7 5.6 1.5 150.9 341.5 67.6 24.8 126,348 210,111

Notes:
1     High HAP is Toluene
2     Total greenhouse gas emissions are expressed as tons of carbon dioxide equivalents (tons CO2 eq)
3     Fugitive landfill dust emissions referenced from State Facility Permit Application (June 2004) for the Western Expansion Landfill

Emission Source
Landfill Fugitive Emissions 3

3,300 CFM Enclosed Flare Combustion Emissions

Emissions Inventory

Table 4

Chaffee Landfill
Waste Management of New York, LLC

Summary of Facility Potential Emissions

Potential Emissions (tons/year)

Totals

910 CFM Open Flare Combustion Emissions
Caterpillar 3516 Engine Combustion Emissions

Exempt Source Emissions

Crankcase Ventilator Emissions
Paint Booth Emissions
Leachate Tanks

GHD 11192627-3-Tbls.xls
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Existing Landfill and Area 7/8 Development

Year Total LFG 
Generated

Collection 
Efficiency

LFG to 
Collection 

System
Fugitive LFG Fugitive LFG Fugitive LFG Fugitive NMOC 

Emissions
Fugitive VOC 

Emissions
Fugitive HAP 

Emissions
Fugitive CH4 

Emissions
Oxidized CO2 

Emissions

Fugitive 
Biogenic CO2 

Emissions

Total 
Anthropogenic 
GHG Emissions

(cfm) (%) (cfm) (cfm) (ft3/yr) (m3/yr) (TPY) (TPY) (TPY) (TPY) (TPY) (TPY) (TPY)
2029 7,337 85% 6,237 1,101 578,486,514 16,380,914 37.8 14.8 3.5 4,588.1 4,194.0 20,970.1 114,703

Notes:

Total landfill gas (LFG) Generated in average cubic feet per minute (cfm) from USEPA LandGEM Model run (version 3.02)
Utilized LandGEM Model using the following parameters (k = 0.04 yr-1, Lo = 139.6 m3/Mg)
Collection efficiency of 85% assumed for gas collection system
LFG to Collection System = (Total LFG Generated) * (Collection Efficiency (%) )
Fugitive LFG = (Total LFG Generated) * ( 100% - Collection Efficiency (%) )
Fugitive LFG (ft3/yr) = (Fugitive LFG (cfm) ) * (60 minutes per hour) * (8,760 hours per year)
Fugitive LFG (m3/yr) = (Fugitive LFG (ft3/yr) ) / (35.3147 cubic feet per cubic meter)
NMOC concentration of 595 ppm referenced from USEPA AP-42, Chapter 2.4 (11/98)

Conversion from NMOC in ppm to mg/m3 = 595 ppm  x 86.18 molecular wt = 2,095.9 mg/m3

24.47
Fugitive NMOC Emissions (lb/yr) = [Fugitive LFG (m3/yr) ] * [2,095.9 mg of NMOC per m3 of LFG] * [2.2046 x10-6 pounds per mg]
Fugitive NMOC Emissions (TPY) = (Fugitive NMOC Emissions (lb/yr) ) / (2000 pounds per ton)
Fugitive VOC Emissions = Fugitive NMOC Emissions (tons/yr) * 39% (VOCs are 39% of total NMOC according to USEPA AP-42, Chapter 2.4 (11/98)
Total Fugitive HAP Emissions determined from sum of individual speciated HAPs (see Table 2A)
Fugitive CH4 emissions (TPY) = [Fugitive LFG (ft3/yr)] * [50% CH4] * [0.0423 lb CH4 / ft3 CH4] * [75% oxidation factor] / [2,000 lb/ton]
Oxidized CO2 emissions (TPY) = [Fugitive LFG (ft3/yr)] * [50% CH4] * [0.116 lb CO2 / ft

3 CH4] * [25% oxidized] / [2,000 lb/ton]
Fugitive Biogenic emissions (TPY) = { [Fugitive LFG (ft3/yr)] * [50% CO2] * [0.116 lb CO2 / ft

3 CO2] / [2,000 lb/ton]  } + Oxidized CO2 Emissions
Anthropogenic GHG Emissions (tons CO2 equivalents / year) = [Fugitive CH4 Emissions (TPY)] * 25

Equations: 
 (assuming standard conditions of 1 atmosphere and 25o Celsius)

(lb/yr) = (Fugitive LFG Emission rate [m3/year]) x (mg/m3) x (2.205 x 10-6 [lb/mg])

(lb/yr) 
(2,000 lb/ton)

Summary of Landfill Gas Fugitive Emissions - Total Facility

(TPY) = 

(ppm) x (Molecular weight (g / mol) ) x (1 atm)
(298.15 K) x (0.08206 L*atm/K*mol)(mg/m3) = 

Table 5

Emissions Inventory
Chaffee Landfill

Waste Management of New York, LLC

GHD 11192627-3-Tbls.xls
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Total LFG Generated = 7,337 cfm
LFG Collection Efficiency = 85%

Average LFG Collected = 6,237 cfm
Fugitive Emission Estimates = 1,101 cfm

Hours of Operation = 8,760

CAS # LFG Constituent Molecular Median 1 HAP
VOC? HAP? Weight ppmv lb/hr lb/yr TPY mg/m3 (TPY)

71-55-6 1,1,1-Trichloroethane X 133.41 0.168 0.003 24.81 0.01 0.92 0.012
79-34-5 1,1,2,2-Tetrachloroethane X X 167.85 0.070 0.001 13.01 0.01 0.48 0.007
75-34-3 1,1-Dichloroethane X X 98.97 0.741 0.009 81.19 0.04 3.00 0.041
75-35-4 1,1-Dichloroethene X X 96.94 0.092 0.001 9.87 0.00 0.36 0.005
107-06-2 1,2-Dichloroethane X X 98.96 0.120 0.002 13.15 0.01 0.49 0.007
78-87-5 1,2-Dichloropropane X X 112.99 0.023 0.000 2.88 0.00 0.11 0.001
67-63-0 2-Propanol X 60.11 7.908 0.060 526.25 0.26 19.43  
67-64-1 Acetone 58.08 6.126 0.045 393.89 0.20 14.54  
107-13-1 Acrylonitrile X X 53.06 0.036 0.000 2.11 0.00 0.08 0.001
71-43-2 Benzene 3 X X 78.11 0.972 0.010 84.05 0.04 3.10 0.042
75-27-4 Bromodichloromethane X 163.83 0.311 0.006 56.41 0.03 2.08  
106-97-8 Butane 4 X 58.12 5.030 0.037 323.65 0.16 11.95  
75-15-0 Carbon disulfide X X 76.13 0.320 0.003 26.97 0.01 1.00 0.013
56-23-5 Carbon tetrachloride X X 153.84 0.007 0.000 1.19 0.00 0.04 0.001
463-58-1 Carbonyl sulfide X X 60.07 0.183 0.001 12.17 0.01 0.45 0.006
108-90-7 Chlorobenzene X X 112.56 0.227 0.003 28.29 0.01 1.04 0.014
75-45-6 Chlorodifluoromethane 86.47 0.355 0.004 33.98 0.02 1.25  
75-00-3 Chloroethane X X 64.52 0.239 0.002 17.07 0.01 0.63 0.009
67-66-3 Chloroform X X 119.39 0.021 0.000 2.78 0.00 0.10 0.001
74-87-3 Chloromethane 2 X X 50.49 0.249 0.002 13.92 0.01 0.51 0.007
106-46-7 Dichlorobenzene X X 147.00 1.607 0.030 261.52 0.13 9.66 0.131
75-71-8 Dichlorodifluoromethane 120.91 1.751 0.027 234.38 0.12 8.65  
75-43-4 Dichlorofluoromethane 4 X 102.92 2.620 0.034 298.52 0.15 11.02  
75-09-2 Dichloromethane X 84.94 3.395 0.036 319.25 0.16 11.79 0.160
75-18-3 Dimethyl Sulfide X 62.13 6.809 0.053 468.34 0.23 17.29  
64-17-5 Ethanol X 46.08 118.618 0.691 6,051.17 3.03 223.41  
75-08-1 Ethyl mercaptan X 62.13 1.356 0.011 93.27 0.05 3.44  
100-41-4 Ethylbenzene X X 106.16 6.789 0.091 797.89 0.40 29.46 0.399
106-93-4 Ethylene dibromide 2 X X 187.88 0.046 0.001 9.57 0.00 0.35 0.005
75-69-4 Fluorotrichloromethane X 137.38 0.327 0.006 49.73 0.02 1.84  
110-54-3 Hexane X X 86.18 2.324 0.025 221.73 0.11 8.19 0.111
7783-06-4 Hydrogen Sulfide 34.08 252.000 1.085 9,507.72 4.75 351.03  
7439-97-6 Mercury 4 X 200.61 0.000292 0.000 0.06 0.00 0.00 0.000
78-93-3 Methyl ethyl ketone 5 X 72.11 10.557 0.096 842.78 0.42 31.12  
108-10-1 Methyl isobutyl ketone X X 100.16 0.750 0.009 83.16 0.04 3.07 0.042
74-93-1 Methyl mercaptan X 48.11 1.292 0.008 68.81 0.03 2.54  
109-66-0 Pentane 4 X 72.15 3.290 0.030 262.79 0.13 9.70  
127-18-4 Perchloroethylene X 165.83 1.193 0.025 219.02 0.11 8.09 0.110
74-98-6 Propane X 44.09 14.757 0.082 720.30 0.36 26.59  
108-88-3 Toluene 3 X X 92.13 25.405 0.296 2,591.17 1.30 95.67 1.296
79-01-6 Trichloroethene X X 131.40 0.681 0.011 99.06 0.05 3.66 0.050
75-01-4 Vinyl chloride X X 62.50 1.077 0.009 74.52 0.04 2.75 0.037

1330-20-7 Xylene X X 106.16 16.582 0.222 1,948.83 0.97 71.95 0.974

Total HAPs 3.48
Notes:

1 Concentration of individual HAPs were taken from Waste Industry Air Coalition (WIAC)
2 Not designated as a HAP in Chapter 2.4 of AP-42 (11/98), but is listed in the USEPA National Emission Inventory (NEI) database
3 Used 'No or unknown co-disposal' concentration
4 No WIAC value given for compound; used USEPA AP-42 value
5 Delisted as a HAP by USEPA
6 Cover oxidation of 25% applied (based on 40 CFR 98, Subpart HH)

Equations: 

(mg/m3) =  

(lb/hr) = 

(lb/yr) = (lb/hr) x (8,760 hours/yr)

(TPY) = (lb/yr) 
(2,000 lb/ton)

 (35.3147 ft3/m3) 

Waste Management of New York, LLC

Summary of Fugitive HAP Emissions - Total Facility

Fugitive Emissions 6

Table 5A

Emissions Inventory
Chaffee Landfill

(Molecular weight) x (1 atm) x (Median ppmv) 
(298.15 K) x (0.08206 L*atm/K*mol)

(mg/m3) x (2.205 x 10-6 [lb/mg]) x (Fugitive LFG Emission rate [ft3/min]) x (60 min/hr)
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CFM MMSCF Hours PM10 NMOC CO NOX SO2 VOCA

Total LFG Generated B = 7,337 cfm 2,927 1,538.4 8,760 6.5 2.0 76.9 23.1 31.7 0.8
Collection Efficiency = 85%

Total LFG Combusted = 6,237 cfm 910 478.3 8,760 2.0 0.6 23.9 7.2 9.9 0.2
LFG to Flares = 3,837 cfm

8.6 2.6 100.8 30.2 41.5 1.0
Flare Emission Factors

17,141.5 5,277.1 201,665.0 60,499.5 83,066.6 2,058.1
PM NMOC CO NOX SO2

Enclosed Flare 8.50 2.62 100.00 30.00 41.19
3,300 CFM
Open Flare 8.50 2.62 110.00 26.00 41.19
910 CFM CO: 0.20 lb/MMBtu

NOx: 0.06 lb/MMBtu
Notes:

A  Per AP-42, VOC emissions are calculated as 39% of NMOC emissions. CO: 0.22 lb/MMBtu
B   Based on amount of LFG generated in peak year of LFG production in existing and future landfill areas NOx: 0.052 lb/MMBtu

PM 17 lb/106 dscf methane per AP-42, section 2.4 (11/98)
NMOC Based on 595 ppm per AP-42, section 2.4 (11/98), and 98% destruction efficiency LFG Data:
CO Emission rates (in units fo lb/MMBtu) referenced from previous permit applications NMOC: 595 ppm
NOX Emission rates (in units fo lb/MMBtu) referenced from previous permit applications TRS: 252 ppm
SO2 Based on conservative TRS concentration of 252 ppm CH4: 50.0% of total LFG
VOC 39% of NMOC per AP-42, section 2.4 (11/98) VOC: 39.0% of NMOC
Heating value 500 Btu/scf
DE (of NMOC) 98.0 %

Emission Factor Development
3,300 CFM Enclosed Flare

910 CFM Open Flare

Emissions Inventory

Pounds per Million Standard Cubic Feet

Total Emissions (TPY)

Total Emissions (lb/yr)

Enclosed

Open
3,300 CFM

910 CFM

Table 6

Waste Management of New York, LLC

Estimated Potential Flare Emissions (TPY)Operating Conditions

Summary of LFG Flare Emissions - Total Facility

Chaffee Landfill

Flare Type

GHD 11192627-3-Tbls.xls
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Landfill Gas Flares - HAP Emission Estimates
Total LFG Generated = 7,337 cfm

LFG Collection Efficiency = 85%
Total LFG Collected = 6,237 cfm

Total LFG Collected to Flares = 3,837 cfm
Hours of Operation = 8,760

CAS # LFG Constituent Molecular Median1 Avg. HAP
VOC? HAP? Weight ppmv lb/hr lb/yr TPY mg/m3 Control 6 lb/hr lb/yr TPY (TPY)

71-55-6 1,1,1-Trichloroethane X 133.41 0.168 0.013 115.33 0.06 0.92 98.0% 0.000 2.31 0.00 0.001
79-34-5 1,1,2,2-Tetrachloroethane X X 167.85 0.070 0.007 60.46 0.03 0.48 98.0% 0.000 1.21 0.00 0.001
75-34-3 1,1-Dichloroethane X X 98.97 0.741 0.043 377.38 0.19 3.00 98.0% 0.001 7.55 0.00 0.004
75-35-4 1,1-Dichloroethene X X 96.94 0.092 0.005 45.89 0.02 0.36 98.0% 0.000 0.92 0.00 0.000
107-06-2 1,2-Dichloroethane X X 98.96 0.120 0.007 61.11 0.03 0.49 98.0% 0.000 1.22 0.00 0.001
78-87-5 1,2-Dichloropropane X X 112.99 0.023 0.002 13.37 0.01 0.11 98.0% 0.000 0.27 0.00 0.000
67-63-0 2-Propanol X 60.11 7.908 0.279 2,446.05 1.22 19.43 98.0% 0.006 48.92 0.02  
67-64-1 Acetone 58.08 6.126 0.209 1,830.86 0.92 14.54 98.0% 0.004 36.62 0.02  
107-13-1 Acrylonitrile X X 53.06 0.036 0.001 9.83 0.00 0.08 98.0% 0.000 0.20 0.00 0.000
71-43-2 Benzene 4 X X 78.11 0.972 0.045 390.68 0.20 3.10 98.0% 0.001 7.81 0.00 0.004
75-27-4 Bromodichloromethane X 163.83 0.311 0.030 262.18 0.13 2.08 98.0% 0.001 5.24 0.00  
106-97-8 Butane 3 X 58.12 5.030 0.172 1,504.34 0.75 11.95 98.0% 0.003 30.09 0.02  
75-15-0 Carbon disulfide X X 76.13 0.320 0.014 125.36 0.06 1.00 98.0% 0.000 2.51 0.00 0.001
56-23-5 Carbon tetrachloride X X 153.84 0.007 0.001 5.54 0.00 0.04 98.0% 0.000 0.11 0.00 0.000
463-58-1 Carbonyl sulfide X X 60.07 0.183 0.006 56.57 0.03 0.45 98.0% 0.000 1.13 0.00 0.001
108-90-7 Chlorobenzene X X 112.56 0.227 0.015 131.48 0.07 1.04 98.0% 0.000 2.63 0.00 0.001
75-45-6 Chlorodifluoromethane 86.47 0.355 0.018 157.96 0.08 1.25 98.0% 0.000 3.16 0.00  
75-00-3 Chloroethane X X 64.52 0.239 0.009 79.35 0.04 0.63 98.0% 0.000 1.59 0.00 0.001
67-66-3 Chloroform X X 119.39 0.021 0.001 12.90 0.01 0.10 98.0% 0.000 0.26 0.00 0.000
74-87-3 Chloromethane 2 X X 50.49 0.249 0.007 64.69 0.03 0.51 98.0% 0.000 1.29 0.00 0.001
106-46-7 Dichlorobenzene X X 147.00 1.607 0.139 1,215.59 0.61 9.66 98.0% 0.003 24.31 0.01 0.012
75-71-8 Dichlorodifluoromethane 120.91 1.751 0.124 1,089.43 0.54 8.65 98.0% 0.002 21.79 0.01  
75-43-4 Dichlorofluoromethane 3 X 102.92 2.620 0.158 1,387.57 0.69 11.02 98.0% 0.003 27.75 0.01  
75-09-2 Dichloromethane X 84.94 3.395 0.169 1,483.90 0.74 11.79 98.0% 0.003 29.68 0.01 0.015
75-18-3 Dimethyl Sulfide X 62.13 6.809 0.249 2,176.89 1.09 17.29 98.0% 0.005 43.54 0.02  
64-17-5 Ethanol X 46.08 118.618 3.211 28,126.48 14.06 223.41 98.0% 0.064 562.53 0.28  
75-08-1 Ethyl mercaptan X 62.13 1.356 0.049 433.52 0.22 3.44 98.0% 0.001 8.67 0.00  
100-41-4 Ethylbenzene X X 106.16 6.789 0.423 3,708.68 1.85 29.46 98.0% 0.008 74.17 0.04 0.037
106-93-4 Ethylene dibromide 2 X X 187.88 0.046 0.005 44.47 0.02 0.35 98.0% 0.000 0.89 0.00 0.000
75-69-4 Fluorotrichloromethane X 137.38 0.327 0.026 231.17 0.12 1.84 98.0% 0.001 4.62 0.00  

7647-01-0 Hydrogen Chloride 5 X 36.46 9.430 0.202 1,769.22 0.88 14.05 0.0% 0.202 1,769.22 0.88 0.885
110-54-3 Hexane X X 86.18 2.324 0.118 1,030.61 0.52 8.19 98.0% 0.002 20.61 0.01 0.010

7783-06-4 Hydrogen Sulfide 34.08 252.000 5.045 44,192.90 22.10 351.03 98.0% 0.101 883.86 0.44  
7439-97-6 Mercury 3 X 200.61 0.000292 0.000 0.30 0.00 0.00 0.0% 0.000 0.30 0.00 0.000
78-93-3 Methyl ethyl ketone 7 X 72.11 10.557 0.447 3,917.31 1.96 31.12 98.0% 0.009 78.35 0.04  
108-10-1 Methyl isobutyl ketone X X 100.16 0.750 0.044 386.55 0.19 3.07 98.0% 0.001 7.73 0.00 0.004
74-93-1 Methyl mercaptan X 48.11 1.292 0.037 319.85 0.16 2.54 98.0% 0.001 6.40 0.00  
109-66-0 Pentane 3 X 72.15 3.290 0.139 1,221.48 0.61 9.70 98.0% 0.003 24.43 0.01  
127-18-4 Perchloroethylene X 165.83 1.193 0.116 1,018.02 0.51 8.09 98.0% 0.002 20.36 0.01 0.010
74-98-6 Propane X 44.09 14.757 0.382 3,348.04 1.67 26.59 98.0% 0.008 66.96 0.03  
108-88-3 Toluene 4 X X 92.13 25.405 1.375 12,044.05 6.02 95.67 98.0% 0.027 240.88 0.12 0.120
79-01-6 Trichloroethene X X 131.40 0.681 0.053 460.46 0.23 3.66 98.0% 0.001 9.21 0.00 0.005
75-01-4 Vinyl chloride X X 62.50 1.077 0.040 346.38 0.17 2.75 98.0% 0.001 6.93 0.00 0.003

1330-20-7 Xylene X X 106.16 16.582 1.034 9,058.37 4.53 71.95 98.0% 0.021 181.17 0.09 0.091

Total HAPs 1.208
Notes:

1 Concentration of individual HAPs were taken from Waste Industry Air Coalition (WIAC)
2 Not designated as a HAP in Chapter 2.4 of AP-42 (11/98), but is listed in the USEPA National Emission Inventory (NEI) database
3 No WIAC concentration specified; used AP-42 value
4 Used 'No or unknown co-disposal' concentration
5 HCl Concentration was taken from "Measurement of Toxic Emissions from Landfill: History and Current Developments".
6 Control efficiency of 98% assumed for all speciated HAPs (except mercury and HCl)
7 Delisted as a HAP by USEPA

Equations: 

(mg/m3) =  

(lb/hr) = 

(lb/yr) = (lb/hr) x (8,760 hours/yr)

(TPY) = (lb/yr) 
(2,000 lb/ton)

(Controlled Emissions) = (Uncontrolled Emissions) x (100% - Average Control [%])

(298.15 K) x (0.08206 L*atm/K*mol)

(mg/m3) x (2.205 x 10-6 [lb/mg]) x (LFG Combustion rate [ft3/min]) x (60 min/hr)
 (35.3147 ft3/m3) 

Controlled EmissionsUncontrolled Emissions

(Molecular weight) x (1 atm) x (Median ppmv) 

Table 6A

Emissions Inventory

Summary of Flare HAP Emissions - Total Facility

Waste Management of New York, LLC
Chaffee Landfill
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Operating Hours
Combustion 

CO 2 Combustion CH 4

Combustion 

N 2 O

Escape    

CH 4

Collected 

CO 2

Biogenic 

CO 2

Anthropogenic 

GHG

LFG to 3,300 CFM Enclosed Flare = 2,927 cfm 8,760 44,148.3 2.7 0.5 162.7 44,612.3 88,760.5 4,294.0
LFG to 910 CFM Open Flare = 910 cfm

8,760 13,726.3 0.8 0.2 50.6 13,870.6 27,596.9 1,335.1

Flare Combustion Factors
57,874.6 3.6 0.7 213.3 58,482.9 116,357.5 5,629.1

CO 2 CH 4 N 2 O

Enclosed 10,079.5 0.6 0.12 1.16E+08 7.11E+03 1.40E+03 426,521.5 1.17E+08 2.33E+08 1.13E+07
3,300 CFM
Open 3,133.9 0.2 0.04
910 CFM

Notes:

Combustion CO2 Combustion emission factor referenced from Table C-1 of 40 CFR Part 98, Subpart C
Combustion CH4 Combustion emission factor referenced from Table C-2 of 40 CFR Part 98, Subpart C
Combustion N2O Combustion emission factor referenced from Table C-2 of 40 CFR Part 98, Subpart C EF GWP

Escape CH4 Collected methane that escapes destruction in engines (1% of methane processed) (kg/MMBtu) (100 year)
Collected CO2 Portion of collected LFG that already contains CO2 (50% of collected LFG) CO2 52.07 1
Biogenic CO2 Sum of Combustion CO2 and Collected CO2 CH4 3.20E-03 25

Anthropogenic GHG Sum of Combustion CH4, Combustion N2O and Escape CH4 N2O 6.30E-04 298
expressed as tons of CO2 equivalents

LFG Data:
Heating value 500 Btu/scf Heat Input (3,300 CFM Flare): 87.8 MMBtu/hr

LFG CH4 Concentration 50 % LFG combusted (3,300 CFM Flare): 2,927 cfm
CH4 Destruction Efficiency 99 % (manufacturer guarantee DE for LFG Enclosed Flares) Heat Input (910 CFM Flare): 27.3 MMBtu/hr

CH4 Density 0.0423 pounds per cubic foot (referenced from 40 CFR Part 98, Subpart HH) LFG combusted (910 CFM Flare): 910 cfm
CO2 concentration 50 %

CO2 density 0.116 pounds per cubic foot

Enclosed

Estimated Potential Flare Emissions (TPY)

Open

Total Emissions 
(TPY)

Emission Factor Development
Enclosed Flares

910 CFM

Total Emissions 
(lb/yr)

Table 6B

Emissions Inventory

3,300 CFM

Pounds per Hour of Operation

Chaffee Landfill
Waste Management of New York, LLC

Summary of Flare Greenhouse Gas Emissions - Total Facility
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Operating
Hours PM10 NMOC CO NOX SO2 VOCA

Total Number of 3516 Engines = 8 8,760 0.1 0.2 30.0 15.0 3.2 0.1
LFG to Renewable Energy Facility = 2,400 cfm

8,760 0.1 0.2 30.0 15.0 3.2 0.1

8,760 0.1 0.2 30.0 15.0 3.2 0.1

8,760 0.1 0.2 30.0 15.0 3.2 0.1

8,760 0.1 0.2 30.0 15.0 3.2 0.1

8,760 0.1 0.2 30.0 15.0 3.2 0.1

8,760 0.1 0.2 30.0 15.0 3.2 0.1

8,760 0.1 0.2 30.0 15.0 3.2 0.1

3516 Engine Emission Factors
0.9 1.7 240.3 119.7 26.0 0.6

PM NMOC CO NOX SO2

3516 Engines 0.03 0.05 6.86 3.42 0.74 1,802.1 3,300.9 480,656.8 239,441.6 51,959.2 1,287.3

Notes:
A  Per AP-42, VOC emissions are calculated as 39% of NMOC emissions.

 Caterpillar 3516 Engines
PM Based on 0.01 grains/dscf LFG (1 grain = 1.43 x 10-4 lbs) - referenced from Chaffee Landfill PPP State Facility Permit Application , prepared February 2006:

NMOC Based on 595 ppm per AP-42, section 2.4 (11/98), and 98% destruction efficiency CO: 2.71 g/bhp-hr
CO Based on February 2006 State Facility Application, prepared by McMahon & Mann NOx: 1.35 g/bhp-hr

NOX Based on February 2006 State Facility Application, prepared by McMahon & Mann
SO2 Based on conservative TRS concentration of 252 ppm LFG Data:

VOC 39% of NMOC per AP-42, section 2.4 (11/98) LFG combusted /engine: 300 cfm
NMOC: 595 ppm

Heating value 500 Btu/scf TRS: 252 ppm
DE (of NMOC) 98.0 % CH4: 50.0% of total LFG
Engine Power 1,148 Bhp VOC: 39.0% of NMOC

Table 7

Emissions Inventory
Chaffee Landfill

Waste Management of New York, LLC

Summary of Caterpillar 3516 Engine Emissions

Emission Factor Development

Total Emissions 
(TPY)

Total Emissions 
(lb/yr)

Pounds per Hour of Operation

Estimated Potential 3516 Engine Emissions (TPY)

Engine #4

Engine #2

Engine #3

Engine #1

Engine #7

Engine #8

Engine #5

Engine #6

GHD 11192627-3-Tbls.xls
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Landfill Gas Engines - HAP Emission Estimates
Total LFG Collected to Existing 3516 Engines = 2,400 cfm

Hours of Operation = 8,760

CAS # LFG Constituent Molecular Median1 Avg. HAP
VOC? HAP? Weight ppmv lb/hr lb/yr TPY mg/m3 Control 6 lb/hr lb/yr TPY (TPY)

71-55-6 1,1,1-Trichloroethane X 133.41 0.168 0.008 72.14 0.04 0.92 98.0% 0.000 1.44 0.00 0.001
79-34-5 1,1,2,2-Tetrachloroethane X X 167.85 0.070 0.004 37.82 0.02 0.48 98.0% 0.000 0.76 0.00 0.000
75-34-3 1,1-Dichloroethane X X 98.97 0.741 0.027 236.05 0.12 3.00 98.0% 0.001 4.72 0.00 0.002
75-35-4 1,1-Dichloroethene X X 96.94 0.092 0.003 28.71 0.01 0.36 98.0% 0.000 0.57 0.00 0.000
107-06-2 1,2-Dichloroethane X X 98.96 0.120 0.004 38.22 0.02 0.49 98.0% 0.000 0.76 0.00 0.000
78-87-5 1,2-Dichloropropane X X 112.99 0.023 0.001 8.36 0.00 0.11 98.0% 0.000 0.17 0.00 0.000
67-63-0 2-Propanol X 60.11 7.908 0.175 1,530.04 0.77 19.43 98.0% 0.003 30.60 0.02  
67-64-1 Acetone 58.08 6.126 0.131 1,145.23 0.57 14.54 98.0% 0.003 22.90 0.01  
107-13-1 Acrylonitrile X X 53.06 0.036 0.001 6.15 0.00 0.08 98.0% 0.000 0.12 0.00 0.000
71-43-2 Benzene 4 X X 78.11 0.972 0.028 244.38 0.12 3.10 98.0% 0.001 4.89 0.00 0.002
75-27-4 Bromodichloromethane X 163.83 0.311 0.019 164.00 0.08 2.08 98.0% 0.000 3.28 0.00  
106-97-8 Butane 3 X 58.12 5.030 0.107 940.98 0.47 11.95 98.0% 0.002 18.82 0.01  
75-15-0 Carbon disulfide X X 76.13 0.320 0.009 78.41 0.04 1.00 98.0% 0.000 1.57 0.00 0.001
56-23-5 Carbon tetrachloride X X 153.84 0.007 0.000 3.47 0.00 0.04 98.0% 0.000 0.07 0.00 0.000
463-58-1 Carbonyl sulfide X X 60.07 0.183 0.004 35.38 0.02 0.45 98.0% 0.000 0.71 0.00 0.000
108-90-7 Chlorobenzene X X 112.56 0.227 0.009 82.24 0.04 1.04 98.0% 0.000 1.64 0.00 0.001
75-45-6 Chlorodifluoromethane 86.47 0.355 0.011 98.81 0.05 1.25 98.0% 0.000 1.98 0.00  
75-00-3 Chloroethane X X 64.52 0.239 0.006 49.63 0.02 0.63 98.0% 0.000 0.99 0.00 0.000
67-66-3 Chloroform X X 119.39 0.021 0.001 8.07 0.00 0.10 98.0% 0.000 0.16 0.00 0.000
74-87-3 Chloromethane 2 X X 50.49 0.249 0.005 40.47 0.02 0.51 98.0% 0.000 0.81 0.00 0.000
106-46-7 Dichlorobenzene X X 147.00 1.607 0.087 760.36 0.38 9.66 98.0% 0.002 15.21 0.01 0.008
75-71-8 Dichlorodifluoromethane 120.91 1.751 0.078 681.45 0.34 8.65 98.0% 0.002 13.63 0.01  
75-43-4 Dichlorofluoromethane 3 X 102.92 2.620 0.099 867.94 0.43 11.02 98.0% 0.002 17.36 0.01  
75-09-2 Dichloromethane X 84.94 3.395 0.106 928.20 0.46 11.79 98.0% 0.002 18.56 0.01 0.009
75-18-3 Dimethyl Sulfide X 62.13 6.809 0.155 1,361.67 0.68 17.29 98.0% 0.003 27.23 0.01  
64-17-5 Ethanol X 46.08 118.618 2.008 17,593.47 8.80 223.41 98.0% 0.040 351.87 0.18  
75-08-1 Ethyl mercaptan X 62.13 1.356 0.031 271.17 0.14 3.44 98.0% 0.001 5.42 0.00  
100-41-4 Ethylbenzene X X 106.16 6.789 0.265 2,319.82 1.16 29.46 98.0% 0.005 46.40 0.02 0.023
106-93-4 Ethylene dibromide 2 X X 187.88 0.046 0.003 27.82 0.01 0.35 98.0% 0.000 0.56 0.00 0.000
75-69-4 Fluorotrichloromethane X 137.38 0.327 0.017 144.60 0.07 1.84 98.0% 0.000 2.89 0.00  

7647-01-0 Hydrogen Chloride 5 X 36.46 9.430 0.126 1,106.67 0.55 14.05 0.0% 0.126 1,106.67 0.55 0.553
110-54-3 Hexane X X 86.18 2.324 0.074 644.66 0.32 8.19 98.0% 0.001 12.89 0.01 0.006
7783-06-4 Hydrogen Sulfide 34.08 252.000 3.156 27,643.21 13.82 351.03 98.0% 0.063 552.86 0.28  
7439-97-6 Mercury 3 X 200.61 0.000292 0.000 0.19 0.00 0.00 0.0% 0.000 0.19 0.00 0.000
78-93-3 Methyl ethyl ketone 7 X 72.11 10.557 0.280 2,450.33 1.23 31.12 98.0% 0.006 49.01 0.02  
108-10-1 Methyl isobutyl ketone X X 100.16 0.750 0.028 241.79 0.12 3.07 98.0% 0.001 4.84 0.00 0.002
74-93-1 Methyl mercaptan X 48.11 1.292 0.023 200.07 0.10 2.54 98.0% 0.000 4.00 0.00  
109-66-0 Pentane 3 X 72.15 3.290 0.087 764.05 0.38 9.70 98.0% 0.002 15.28 0.01  
127-18-4 Perchloroethylene X 165.83 1.193 0.073 636.78 0.32 8.09 98.0% 0.001 12.74 0.01 0.006
74-98-6 Propane X 44.09 14.757 0.239 2,094.24 1.05 26.59 98.0% 0.005 41.88 0.02  
108-88-3 Toluene 4 X X 92.13 25.405 0.860 7,533.71 3.77 95.67 98.0% 0.017 150.67 0.08 0.075
79-01-6 Trichloroethene X X 131.40 0.681 0.033 288.03 0.14 3.66 98.0% 0.001 5.76 0.00 0.003
75-01-4 Vinyl chloride X X 62.50 1.077 0.025 216.66 0.11 2.75 98.0% 0.000 4.33 0.00 0.002

1330-20-7 Xylene X X 106.16 16.582 0.647 5,666.13 2.83 71.95 98.0% 0.013 113.32 0.06 0.057

Total  HAPs 0.756
Notes:

1 Concentration of individual HAPs were taken from Waste Industry Air Coalition (WIAC)
2 Not designated as a HAP in Chapter 2.4 of AP-42 (11/98), but is listed in the USEPA National Emission Inventory (NEI) database
3 No WIAC concentration specified; used AP-42 value
4 Used 'No or unknown co-disposal' concentration
5 HCl Concentration was taken from "Measurement of Toxic Emissions from Landfill: History and Current Developments".
6 Control efficiency of 98% assumed for all speciated HAPs (except mercury and HCl)
7 Delisted as a HAP by USEPA

Equations: 

(mg/m3) =  

(lb/hr) = 

(lb/yr) = (lb/hr) x (8,760 hours/yr)

(TPY) = (lb/yr) 
(2,000 lb/ton)

(Controlled Emissions) = (Uncontrolled Emissions) x (100% - Average Control [%])

(298.15 K) x (0.08206 L*atm/K*mol)

(mg/m3) x (2.205 x 10-6 [lb/mg]) x (LFG Combustion rate [ft3/min]) x (60 min/hr)
 (35.3147 ft3/m3) 

Controlled EmissionsUncontrolled Emissions

Table 7A

Emissions Inventory
Chaffee Landfill

Waste Management of New York, LLC

Summary of Caterpillar 3516 Engine HAPS Emissions

(Molecular weight) x (1 atm) x (Median ppmv) 
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Operating Hours
Combustion 

CO2

Combustion 
CH4

Combustion 
N2O Escape    CH4

Collected 
CO2 Biogenic CO2

Anthropogenic 
GHG

Total Number of 3516 Engines = 8 8,760 4,525.2 0.3 0.1 27.7 4,572.7 9,097.9 715.3
LFG to Existing Caterpillar 3516 Engines = 2,400 cfm

8,760 4,525.2 0.3 0.1 27.7 4,572.7 9,097.9 715.3

8,760 4,525.2 0.3 0.1 27.7 4,572.7 9,097.9 715.3

8,760 4,525.2 0.3 0.1 27.7 4,572.7 9,097.9 715.3

8,760 4,525.2 0.3 0.1 27.7 4,572.7 9,097.9 715.3

8,760 4,525.2 0.3 0.1 27.7 4,572.7 9,097.9 715.3

8,760 4,525.2 0.3 0.1 27.7 4,572.7 9,097.9 715.3

8,760 4,525.2 0.3 0.1 27.7 4,572.7 9,097.9 715.3

3516 Engine Combustion Factors
36,201.3 2.2 0.4 221.4 36,581.8 72,783.0 5,722.1

CO 2 CH 4 N 2 O

3516 Engines 1,033.1 0.1 0.01 7.24E+07 4.45E+03 8.76E+02 442,879.0 7.32E+07 1.46E+08 1.14E+07

Notes:

Combustion CO2 Combustion emission factor referenced from Table C-1 of 40 CFR Part 98, Subpart C
Combustion CH4 Combustion emission factor referenced from Table C-2 of 40 CFR Part 98, Subpart C
Combustion N2O Combustion emission factor referenced from Table C-2 of 40 CFR Part 98, Subpart C EF GWP

Escape CH4 Collected methane that escapes destruction in engines (1.66% of methane processed) (kg/MMBtu) (100 year)
Collected CO2 Portion of collected LFG that already contains CO2 (50% of collected LFG) CO2 52.07 1
Biogenic CO2 Sum of Combustion CO2 and Collected CO2 CH4 3.20E-03 25

Anthropogenic GHG Sum of Combustion CH4, Combustion N2O and Escape CH4 N2O 6.30E-04 298
expressed as tons of CO2 equivalents

LFG Data:
Engine Power 1,148 Bhp Heat Input: 9.0 MMBtu/hr
Heating value 500 Btu/scf LFG combusted /engine: 300 cfm

LFG CH4 Concentration 50 %
CH4 Destruction Efficiency 98.34 % (based on results of engine source tests; information gathered by the Solid Waste Industry for Climate Solutions (SWICS))

CH4 Density 0.0423 pounds per cubic foot (referenced from 40 CFR Part 98, Subpart HH)
CO2 concentration 50 %

CO2 density 0.116 pounds per cubic foot

Engine #8

Estimated Potential 3516 Engine Emissions (TPY)

Engine #3

Engine #6

Engine #7

Table 7B

Emissions Inventory
Chaffee Landfill

Waste Management of New York, LLC

Summary of Caterpillar 3516 Engine Greenhouse Gas Emissions

Engine #1

Existing Caterpillar 3516 Engines
Emission Factor Development

Total Emissions (TPY)

Total Emissions (lb/yr)

Pounds per Hour of Operation

Engine #2

Engine #4

Engine #5
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Crankcase Ventilator (CCV) emissions (as particulate matter) can be estimated 
using the following equations:

U3516 = 16 gal/month = 192 GPY

Specific gravity (oil) = 0.89
0.5

where, 0.5
95 %

EPM =   Uncontrolled particulate matter emissions (in tons per year (TPY))
U =   Oil consumption rate in 1 engine (in gallons per year (GPY))

  Density of Oil (in pounds per gallon (lb/gal))       = 8.33 lb/gal * SGoil = 7.41 lb/gal
  Fraction of oil that is emitted through crankcase ventilator

Econtrolled =  Controlled PM emissions [with Smog-Hog mist eliminator] (TPY)
 Efficiency of Smog-Hog oil mist eliminator

Estimated Crankcase Ventilator Emissions

CCV #1 (Engines 1 - 8 [ 3516 engines ] ):

EPM =  (192 GPY) * (7.4 lb/gal) * (0.5) * 8 engines = 5,694 lb/year = 2.8 TPY      Econtrolled = (1.4 TPY) * (0.05) = 0.14 TPY

Uncontrolled PM Emissions Controlled PM Emissions

Assumptions:

Table 8

Emissions Inventory
Chaffee Landfill

Waste Management of New York, LLC

Crankcase Ventilator Emissions

emittedoilPM fUE **

oil

emittedf

emittedf
combustedf





100

)100(
*


 PMcontrolled EE
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Manufacture/Paint 
Description

Paint 
Number

Max 
Quantity       
(gal/yr)

Paint 
Density     
(Lb/gal)

VOC Weight            
(Lb/gal)       

% 
Ammonia

% Glycol 
Ether 

Compound

% Secondary 
Butyl Alcohol

Particulates 
(controlled) Unspeciated VOC

CAS Number 7644-41-7 111-76-2 78-92-2 0NY998-10-0

Sheboygan Paint Co.                         
Premium WM Green Aqua 
Enamel 73-5184F 1,000 9.41 2.70 0.33% 7.26% 4.60% 35%

Contains VOC value 
from VOC weight and 
% Secondary Butyl 
Alcohol

Totals Lbs/yr 2,700 31.1 683.2 432.9 329.4 3,132.9
Totals Tons/yr 1.35 0.0155 0.34 0.22 0.16 1.57

Chaffee Landfill
Waste Management of New York, LLC

Paint Booth Emissions

Table 9

Emissions Inventory

GHD 11192627-3-Tbls.xls
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Trivial/Exempt Source VOC CO NOx SO2 PM10 NMOC HAPs CO2

(TPY) (TPY) (TPY) (TPY) (TPY) (TPY) (TPY) (TPY)

Heating Equipment (Propane) 0.002 0.02 0.03 0.0002 0.001 --- --- 25.0
Heating Equipment (Natural Gas) 0.01 0.168 0.20 0.00 0.015 --- --- 240.0
Portable Gasoline Generators 0.08 0.035 0.06 0.003 0.004 --- --- 5.4
Dewatering Pump 0.05 0.134 0.62 0.04 0.044 --- --- 23.0
Odor Neutralizers 4.04 --- --- --- --- --- --- ---
Parts Washers 3.35 --- --- --- --- --- 0.01 ---
UST (Diesel Fuel) 0.004 --- --- --- --- --- --- ---
AST (Gasoline) 0.02 --- --- --- --- --- --- ---
New Oil Tanks * --- --- --- --- --- --- ---
Used Oil Tanks * --- --- --- --- --- --- ---
Coolant Tanks * --- --- --- --- --- --- ---

Totals 7.55 0.35 0.90 0.05 0.06 0.00 0.01 293.40

Notes:

* Source emits a negligible amount of emissions

Summary of Exempt Emission Sources

Table 10

Emissions Inventory
Chaffee Landfill

Waste Management of New York, LLC

GHD 11192627-3-Tbls.xls
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4.000 103 gallons

Lbs/yr Tons/yr
PM= 0.70 lb.   X 4.000000 103 gal propane = 2.800 0.00140

SOX = 0.1 lb.   X 4.000000 103 gal propane = 0.400 0.00020

NOX = 13 lb.   X 4.000000 103 gal propane = 52.000 0.02600

VOC = 1 lb.   X 4.000000 103 gal propane = 4.000 0.00200

CO = 7.5 lb.   X 4.000000 103 gal propane = 30.000 0.01500

CO2 = 12,500 lb.   X 4.000000 103 gal propane = 50,000 25.00000

* Emissions factors from AP-42 7/2008, section 1.5 (Assume a sulfur content of 1%)

103 gal  

103 gal  

103 gal  

Table 10A

Emissions Inventory
Chaffee Landfill

Summary of Propane Heating Emissions

Waste Management of New York, LLC

103 gal  

103 gal  

Emission Calculations:

Maximum propane combusted per year

103 gal  

GHD 11192627-3-Tbls.xls
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Maximum Usage 4.00 MMScf per year

Lbs/yr TPY
PM10= 7.6 Lb PM X 4.0 MMscf           = 30.4 0.015

MMscf Year

SOX =   0.6 Lb SOX X 4.0 MMscf           = 2.4 0.001
MMscf Year

NOX =   100 Lb NOX X 4.0 MMscf           = 400 0.200
MMscf Year

VOC =   5.5 Lb VOC X 4.0 MMscf           = 22 0.011
MMscf Year

CO =  84 Lb CO X 4.0 MMscf           = 336 0.168
MMscf Year

CO2 =  120,000 Lb CO2 X 4.0 MMscf           = 480,000 240.0
MMscf Year

* Emissions factors from AP-42 7/98 Section 1.4.

Table 10B

Emission Calculations:

Emissions Inventory
Chaffee Landfill

Waste Management of New York, LLC

Summary of Natural Gas Heating Emissions

GHD 11192627-3-Tbls.xls
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Max. Hours of Operation 500 hours per year
Engine Power 20 HP

Lbs/yr TPY
PM10= 0.000721 Lb PM X 20 HP X 500 Hours           = 7.21 0.004

hp-hr Year

SOX = 0.000591 Lb SOX X 20 HP X 500 Hours           = 5.91 0.003
hp-hr Year

NOX =   0.011 Lb NOX X 20 HP X 500 Hours           = 110 0.055
hp-hr Year

VOC =   0.015 Lb VOC X 20 HP X 500 Hours           = 150 0.075
hp-hr Year

CO =  0.00696 Lb CO X 20 HP X 500 Hours           = 69.6 0.035
hp-hr Year

CO2 =  1.08 Lb CO2 X 20 HP X 500 Hours           = 10,800.0 5.4
hp-hr Year

* Emissions factors from AP-42 10/96, section 3.3 

Waste Management of New York, LLC

Portable Gasoline Generators

Emission Calculations:

Table 10C

Emissions Inventory
Chaffee Landfill

GHD 11192627-3-Tbls.xls
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Max. Hours of Operation 500 hours per year
Engine Power 80 HP

Lbs/yr TPY
PM10= 0.00220 Lb PM X 80 HP X 500 Hours           = 88 0.044

hp-hr Year

SOX = 0.00205 Lb SOX X 80 HP X 500 Hours           = 82 0.041
hp-hr Year

NOX =   0.031 Lb NOX X 80 HP X 500 Hours           = 1240 0.620
hp-hr Year

VOC =   0.00247 Lb VOC X 80 HP X 500 Hours           = 98.8 0.049
hp-hr Year

CO =  0.00668 Lb CO X 80 HP X 500 Hours           = 267.2 0.134
hp-hr Year

CO2 =  1.15 Lb CO2 X 80 HP X 500 Hours           = 46,000.0 23.0
hp-hr Year

* Emissions factors from AP-42 10/96, section 3.3 

Waste Management of New York, LLC

Diesel Dewatering Pump

Emission Calculations:

Table 10D

Emissions Inventory
Chaffee Landfill

GHD 11192627-3-Tbls.xls
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Estimated Annual Usage 1,000 gallons per year
Percent Volatilzation 97 % (based on MSDS sheet)

Lbs/yr TPY
VOC = 1,850 gallons X 97 % volatilized X 8.34 lbs 8,089.8 4.045

year gallon

Waste Management of New York, LLC

Odor Neutralizers

Emission Calculations:

Table 10E

Emissions Inventory
Chaffee Landfill

GHD 11192627-3-Tbls.xls
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Manufacture/Solvent Description
Max 

Quantity       
(gal/yr)

Density     
(Lb/gal)

VOC 
Weight            
(Lb/gal)       

% Distillates % Perchloroethylene

CAS Number 64742-47-8 127-18-4

Safety-Kleen 105 Solvent Recycled 1,000 6.70 6.70 99.8% 0.2%
Totals Lbs/yr 6,700.0 6,686.6 13.4

Totals Tons/yr 3.35 3.34 0.0067

Chaffee Landfill
Waste Management of New York, LLC

Parts Washing Solvent Emissions

Table 10F

Emissions Inventory

GHD 11192627-3-Tbls.xls
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I certify that as of the date of this application the facility is in compliance with all applicable requirements.  Yes   No
If one or more emission units at the facility are not in compliance with all applicable requirements at the time of signing this 
application (the 'NO' box must be checked), the noncomplying units must be identified in the "Compliance Plan" block on page 
8 of this form along with the compliance plan information required. For all emission units at the facility that are operating in 
compliance with all applicable requirements, complete the following:
 This facility will continue to be operated and maintained in such a manner as to assure compliance for the duration of the 
permit, except those emission units referenced in the compliance plan portion of this application.

 For all emission units subject to any applicable requirements that will become effective during the term of the permit, this 
facility will meet such requirements on a timely basis.

 Compliance certification reports will be submitted at least once per year. Each report will certify compliance status with respect 
to each applicable requirement, and the method used to determine the status.

Facility Applicable Federal Requirements

Facility Description  Continuation Sheet(s)

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Project Description  Continuation Sheet(s)

Section III - Facility Information
Facility Classification

 Hospital         Residential         Educational/Institutional         Commercial         Industrial         Utility

Affected States (Title V Applications Only)
 Vermont      Massachusetts      Rhode Island      Pennsylvania     Tribal Land: __________________
 New Hampshire      Connecticut      New Jersey      Ohio     Tribal Land: __________________

SIC Code(s) NAICS Code(s)

Compliance Statements (Title V Applications Only)

Part Subpart Section Subdivision Paragraph Subparagraph Clause Subclause
 Continuation Sheet(s)

Title Type

Facility State Only Requirements  Continuation Sheet(s)
Title Type Part Subpart Section Subdivision Paragraph Subparagraph Clause Subclause
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 Work Practice Involving Specific Operations        Ambient Air Monitoring        Record Keeping/Maintenance Procedures

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Facility Compliance Certification  Continuation Sheet(s)
Rule Citation

Title Type Part Subpart Section Subdivision Paragraph Subparagraph Clause Subclause

 Applicable Federal Requirement
 Capping

CAS Number Contaminant Name
 State Only Requirement

Monitoring Information

Compliance Activity Description

Work Practice Process Material Reference Test MethodType Code Code Description

Monitored Parameter Manufacturer's Name/Model NumberCode Description

Limit Limit Units
Upper Lower Code Description

Averaging Method Monitoring Frequency Reporting Requirements
Code Description Code Description Code Description

Facility Emissions Summary  Continuation Sheet(s)

0NY075 - 00 - 5 PM-10

0NY750 - 02 - 5 PM-2.5

Potential to Emit 
(tons/yr)

Actual Emissions 
(pounds/yr)

CAS Number Contaminant Name

007446 - 09 - 5 Sulfur Dioxide

0NY210 - 00 - 0 Oxides of Nitrogen

000630 - 08 - 0 Carbon Monoxide

007439 - 92 - 1 Lead (elemental)

0NY998 - 00 - 0 Total Volatile Organic Compounds

0NY100 - 00 - 0 Total Hazardous Air Pollutants

0NY750 - 00 - 0 Carbon Dioxide Equivalents
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(lbs/yr)

CAS Number Contaminant Name

ERP (lbs/yr)
Potential to Emit Actual Emissions

(lbs/hr) (lbs/yr) (lbs/hr)

(lbs/yr)

CAS Number Contaminant Name

ERP (lbs/yr)
Potential to Emit Actual Emissions

(lbs/hr) (lbs/yr) (lbs/hr)

(lbs/yr)

CAS Number Contaminant Name

ERP (lbs/yr)
Potential to Emit Actual Emissions

(lbs/hr) (lbs/yr) (lbs/hr)

(lbs/yr)

CAS Number Contaminant Name

ERP (lbs/yr)
Potential to Emit Actual Emissions

(lbs/hr) (lbs/yr) (lbs/hr)

Emission Unit
Emission Unit Emissions Summary  Continuation Sheet(s)

Building Information  Continuation Sheet(s)
Building ID Building Name Length (ft) Width (ft) Orientation

DEC ID

Section IV - Emission Unit Information
Emission Unit Description  Continuation Sheet(s)

Emission Unit

New York State Department of Environmental Conservation
Air Permit Application
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Description
Design 

Capacity
Design Capacity Units Waste Feed Waste Type

Code Description Code Description Code

Emission Source Date of 
Construction

Date of 
Operation

Date of 
Removal

Control Type Manufacturer's 
Name/Model NumberID Type Code Description

Date of Removal
Exit Velocity 

(FPS)
Exit Flow 
(ACFM)

NYTM (E) (KM) NYTM (N) (KM) Building
Distance to Property 

Line (ft)

Width (in)

Emission Point
Ground 

Elevation (ft)
Height (ft)

Height Above 
Structure (ft)

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Inside Diameter 
(in) Exit Temp. (oF)

Cross Section
Length (in)

Description
Design 

Capacity
Design Capacity Units Waste Feed Waste Type

Code Description Code Description Code

Emission Source Date of 
Construction

Date of 
Operation

Date of 
Removal

Control Type Manufacturer's 
Name/Model NumberID Type Code Description

Description
Design 

Capacity
Design Capacity Units Waste Feed Waste Type

Code Description Code Description Code

Type Code Description

Emission Source/Control Information  Continuation Sheet(s)
Emission Source Date of 

Construction
Date of 

Operation
Date of 

Removal
Control Type Manufacturer's 

Name/Model NumberID

Date of Removal
Exit Velocity 

(FPS)
Exit Flow 
(ACFM)

NYTM (E) (KM) NYTM (N) (KM) Building
Distance to Property 

Line (ft)

Width (in)

Emission Point
Ground 

Elevation (ft)
Height (ft)

Height Above 
Structure (ft)

Inside Diameter 
(in) Exit Temp. (oF)

Cross Section
Length (in)

Exit Velocity 
(FPS)

Exit Flow 
(ACFM)

NYTM (E) (KM) NYTM (N) (KM) Building
Distance to Property 

Line (ft)
Date of Removal

Emission Point
Ground 

Elevation (ft)
Height (ft)

Height Above 
Structure (ft)

Inside Diameter 
(in) Exit Temp. (oF)

Cross Section
Length (in) Width (in)

Emission Point Information  Continuation Sheet(s)
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New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Emission Source/Control Identifier(s)

Days/Year

Emission Point Identifier(s)

 Confidential
 Operating at Maximum Capacity

Operating Schedule
Building Floor/Location

Hours/Day

Source Classification Code (SCC)
Total Throughput Throughput Quantity Units

Quantity/Hr Quantity/Yr Code Description

Emission Unit Process

Process Description

Emission Source/Control Identifier(s)

Emission Point Identifier(s)

 Confidential
 Operating at Maximum Capacity

Operating Schedule
Building Floor/Location

Hours/Day Days/Year

Code Description

Emission Unit Process

Process Description

Source Classification Code (SCC)
Total Throughput Throughput Quantity Units

Quantity/Hr Quantity/Yr

Process Information  Continuation Sheet(s)
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Process

Emission Source Process

Emission Source

Potential to Emit Standard 
Units

Potential to Emit 
How Determined

Actual Emissions
(lbs/hr) (lbs/yr) (standard units) (lbs/hr) (lbs/yr)

ERP How DeterminedCAS Number Contaminant Name % Thruput % Capture % Control ERP (lbs/hr)

Potential to Emit Standard 
Units

Potential to Emit 
How Determined

Actual Emissions
(lbs/hr) (lbs/yr) (standard units) (lbs/hr) (lbs/yr)

ERP How DeterminedCAS Number Contaminant Name % Thruput % Capture % Control ERP (lbs/hr)

Potential to Emit Standard 
Units

Potential to Emit 
How Determined

Actual Emissions
(lbs/hr) (lbs/yr) (standard units) (lbs/hr) (lbs/yr)

ERP How Determined

 Continuation Sheet(s)
Emission Source Process

CAS Number Contaminant Name % Thruput % Capture % Control ERP (lbs/hr)

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Potential to Emit Standard 
Units

Potential to Emit 
How Determined

Actual Emissions
(lbs/hr) (lbs/yr) (standard units) (lbs/hr) (lbs/yr)

ERP How Determined
Emission Unit Process
CAS Number Contaminant Name % Thruput % Capture % Control ERP (lbs/hr)

Potential to Emit Standard 
Units

Potential to Emit 
How Determined

Actual Emissions
(lbs/hr) (lbs/yr) (standard units) (lbs/hr) (lbs/yr)

ERP How Determined
Emission Unit Process
CAS Number Contaminant Name % Thruput % Capture % Control ERP (lbs/hr)

Potential to Emit Standard 
Units

Potential to Emit 
How Determined

Actual Emissions
(lbs/hr) (lbs/yr) (standard units) (lbs/hr) (lbs/yr)

ERP How DeterminedCAS Number Contaminant Name % Thruput % Capture % Control ERP (lbs/hr)

Process Emissions Summary  Continuation Sheet(s)
Emission Unit Process

Emission Source Emissions Summary
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New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Code Description Code Description Code Description
Averaging Method Monitoring Frequency Reporting Requirements

Limit Limit Units
Upper Lower Code Description

Monitored Parameter Manufacturer's Name/Model Number
Code Description

Work Practice Process Material
Reference Test Method

Type Code Code Description

Monitoring Information
 Continuous Emission Monitoring  Monitoring of a Process or Control Device Parameters as a Surrogate
 Intermittent Emission Testing  Work Practice Involving Specific Operations
 Ambient Air Monitoring  Record Keeping/Maintenance Procedures

Compliance Activity Description

Emission Unit
Emission 

Point
Process

Emission 
Source

CAS Number Contaminant Name

 Applicable Federal Requirement  State Only Requirement  Capping

Paragraph Subparagraph Clause Subclause

Emission Unit Compliance Certification  Continuation Sheet(s)
Rule Citation

Title Type Part Subpart Section Subdivision

Section Subdiv. Parag. Subparag. Cl. Subcl.
Emission Unit

Emission 
Point

Process
Emission 
Source

Emission Unit State Only Requirements  Continuation Sheet(s)
Title Type Part Subpart

Parag. Subparag. Cl. Subcl.Title Type Part Subpart Section Subdiv.
Emission Unit

Emission 
Point

Process
Emission 
Source

Emission Unit Applicable Federal Requirements  Continuation Sheet(s)
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 Continuation Sheet(s)

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Remedial Measures and Intermediate Milestones R/I Date Scheduled

Parag. Subparag. Clause Subcl.
Emission Unit Process

Emission 
Source

Applicable Federal Requirement
Title Type Part Subpart Section Subdiv.

Compliance Plan  Continuation Sheet(s)
For any emission units which are not in compliance at the time of permit application, the applicant shall complete the following:

Consent Order Certified progress reports are to be submitted every 6 months beginning       /        /

Non- Applicability Description

Emission Unit Emission Point Process Emission Source  Applicable Federal Requirement
 State Only Requirement

Subclause
Rule Citation

Title Type Part Subpart Section Subdivision Paragraph Subparagraph Clause

Non-Applicability Description

Emission Unit Emission Point Process Emission Source  Applicable Federal Requirement
 State Only Requirement

Subdivision Paragraph Subparagraph Clause Subclause

Determination of Non-Applicability (Title V Applications Only)
Rule Citation

Title Type Part Subpart Section
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New York State Department of Environmental Conservation
Air Permit Application

DEC ID

 City/  Town /  Village State Zip

Emission Source CAS Number Contaminant Name ERC (lbs/yr)
Netting Offset

Statement of Compliance
 All facilities under the ownership of this "owner/firm" are operating in compliance with all applicable requirements and state 
regulations including any compliance certification requirements under Section 114(a)(3) of the Clean Air Act Amendments of 1990, 
or are meeting the schedule of a consent order.

Source of Emission Reduction Credit - Facility

Name

Permit ID

Location Address

Contaminant Emissions Increase Data
CAS Number Contaminant Name Project Emission Potential (lbs/yr)

Use of Emission Reduction Credits  Continuation Sheet(s)
Emission Source

Proposed Project Description

Facility to Use Future Reduction

Name

Application ID

Location Address

 City/  Town /  Village State Zip

CAS Number Contaminant Name
ERC (lbs/yr)

Netting Offset

Contaminant Emission Reduction Data

Baseline Period   ____ /____ /________ to ____ / ____ / ________ 
Reduction

Date Method

Request for Emission Reduction Credits  Continuation Sheet(s)
Emission Source

Emission Reduction Description
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 Use of Emission Reduction Credits (attach form)

 Analysis of Contemporaneous Emissions Increase/Decrease

Other Supporting Documentation Date of Document

 Title IV Permit Application

 Emission Reduction Credit (ERC) Quantification (attach form)

 Baseline Period Demonstration

 Toxic Impact Assessment (TIA)

 Environmental Rating Demonstration

 Operational Flexibility Protocol/Description of Alternate Operating Scenarios

 Lowest Achievable Emission Rate (LAER) Demonstration

 Best Available Control Technology (BACT) Demonstration

 Reasonably Available Control Technology (RACT) Demonstration

 Stack Test Protocol

 Stack Test Report

 Continuous Emissions Monitoring Plan

 Air Quality Model

 Confidentiality Justification

 Ambient Air Quality Monitoring Plan or Reports

 Methods Used to Determine Compliance (attach form)

 Emissions Calculations

Optional Supporting Documentation Date of Document

 List of Exempt Activities (attach form)

 Plot Plan

 Process Flow Diagram

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Supporting Documentation and Attachments

Required Supporting Documentation Date of Document
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(4) Reserved.

(5) Gas turbines with a heat input at peak load less then 10 mmBtu/hour

(3)(ii)

Stationary or portable internal combustion engines that are liquid or gaseous fuel 
powered and located outside of the New York City metropolitan area or the Orange 
County towns of Blooming Grove, Chester, Highlands, Monroe, Tuxedo, Warwick, or 
Woodbury, and have a maximum mechanical power rating of less than 400 brake 
horsepower.

(3)(iii)
Stationary or portable internal combustion engines that are gasoline powered and 
have a maximum mechanical power rating of less than 50 brake horsepower.

(3)(i)

Stationary or portable internal combustion engines that are liquid or gaseous fuel 
powered and located within the New York City metropolitan area or the Orange 
County towns of Blooming Grove, Chester, Highlands, Monroe, Tuxedo, Warwick, or 
Woodbury, and have a maximum mechanical power rating of less than 200 brake 
horsepower.

Combustion

Rule 
Citation   

201-3.2(c)
Description

Number 
of 

Activities

Building 
Location

(1)

Stationary or portable combustion installations where the furnace has a maximum 
heat input capacity less than 10 mmBtu/hr burning fuels other than coal or wood; or 
a maximum heat input capacity of less than 1 mmBtu/hr burning coal or wood. This 
activity does not include combustion installations burning any material classified as 
solid waste, as defined in 6 NYCRR Part 360, or waste oil, as defined in 6 NYCRR 
Subpart 225-2.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

List of Exempt Activities
Instructions

Applicants for Title V facility permits must provide a listing of each exempt activity, as described in 6 NYCRR Part 201-
3.2(c), that is currently operated at the facility. This form provides a means to fulfill this requirement.

In order to complete this form, enter the number and building location of each exempt activity. Building IDs used on this 
form should match those used in the Title V permit application. If a listed activity is not operated at the facility, leave the 
corresponding information blank.

(2)

Space heaters burning waste oil at automotive service facilities, as defined in 6 
NYCRR Subpart 225-2, generated on-site or at a facility under common control, alone 
or in conjunction with used oil generated by a do-it-yourself oil changer as defined in 
6 NYCRR Subpart 374-2.
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Commercial - Graphic Arts

(12)
Screen printing inks/coatings or adhesives which are applied by a hand-held 
squeegee. A hand-held squeegee is one that is not propelled though the use of 
mechanical conveyance and is not an integral part of the screen printing process.

(13)

Graphic arts processes at facilities located outside the New York City metropolitan 
area or the Orange County towns of Blooming Grove, Chester, Highlands, Monroe, 
Tuxedo, Warwick, or Woodbury whose facility-wide total emissions of volatile 
organic compounds from inks, coatings, adhesives, fountain solutions and cleaning 
solutions are less than three tons during any 12-month period.

Commercial - Food Service Industries

(10)
Flour silos at bakeries, provided all such silos are exhausted through an appropriate 
emission control device.

(11)
Emissions from flavorings added to a food product where such flavors are manually 
added to the product.

Agricultural

(8)

Feed and grain milling, cleaning, conveying, drying and storage operations including 
grain storage silos, where such silos exhaust to an appropriate emissions control 
device, excluding grain terminal elevators with permanent storage capacities over 2.5 
million U.S. bushels, and grain storage elevators with capacities above one million 
bushels.

(9)
Equipment used exclusively to slaughter animals, but not including other equipment 
at slaughterhouses, such as rendering cookers, boilers, heating plants, incinerators, 
and electrical power generating equipment.

(6)

Emergency power generating stationary internal combustion engines, as defined in 6 
NYCRR Part 200.1(cq), and engine test cells at engine manufacturing facilities that are 
utilized for research and development, reliability performance testing, or quality 
assurance performance testing. Stationary internal combustion engines used for peak 
shaving and/or demand response programs are not exempt.

Combustion Related

(7)
Non-contact water cooling towers and water treatment systems for process cooling 
water and other water containers designed to cool, store or otherwise handle water 
that has not been in direct contact with gaseous or liquid process streams.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Rule 
Citation   

201-3.2(c)
Description

Number 
of 

Activities

Building 
Location
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(21)
Distillate fuel oil, residual fuel oil, and liquid asphalt storage tanks with storage 
capacities below 300,000 barrels.

3/30/2015 Page 3 of 6

Municipal/Public Health Related

(20)

Landfill gas ventilating systems at landfills with design capacities less than 2.5 million 
megagrams (3.3 million tons) and 2.5 million cubic meters (2.75 million cubic yards), 
where the systems are vented directly to the atmosphere, and the ventilating system 
has been required by, and is operating under, the conditions of a valid 6 NYCRR Part 
360 permit, or order on consent.

Storage Vessels

(18)
Abrasive cleaning operations which exhaust to an appropriate emission control 
device.

(19) Ultraviolet curing operations.

Commercial - Other

(16)
Gasoline dispensing sites registered with the department pursuant to 6 NYCRR Part 
612.

(17)

Surface coating and related activities at facilities which use less than 25 gallons per 
month of total coating materials, or with actual volatile organic compound emissions 
of 1,000 pounds or less from coating materials in any 12-month period. Coating 
materials include all paints and paint components, other materials mixed with paints 
prior to application, and cleaning solvents, combined. This exemption is subject to 
the following:

(i) The facility is located outside of the New York City metropolitan area or the 
Orange County towns of Blooming Grove, Chester, Highlands, Monroe, Tuxedo, 
Warwick, or Woodbury; and

(ii) All abrasive cleaning and surface coating operations are performed in an enclosed 
building where such operations are exhausted into appropriate emission control 
devices.

(14)
Graphic label and/or box labeling operations where the inks are applied by stamping 
or rolling.

(15)
Graphic arts processes which are specifically exempted from regulation under 6 
NYCRR Part 234, with respect to emissions of volatile organic compounds which are 
not given an A rating as described in 6 NYCRR Part 212.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Rule 
Citation   

201-3.2(c)
Description

Number 
of 

Activities

Building 
Location
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Industrial

(28)

Processing equipment at existing sand and gravel and stone crushing plants which 
were installed or constructed before August 31, 1983, where water is used for 
operations such as wet conveying, separating, and washing. This exemption does not 
include processing equipment at existing sand and gravel and stone crushing plants 
where water is used for dust suppression.

(29)(i)
Sand and gravel processing or crushed stone processing lines at a non-metallic 
mineral processing facility that are a permanent or fixed installation with a maximum 
rated processing capacity of 25 tons of minerals per hour or less.

(26) Horizontal petroleum or volatile organic liquid storage tanks.

(27)
Storage silos storing solid materials, provided all such silos are exhausted through an 
appropriate emission control device. This exemption does not include raw material, 
clinker, or finished product storage silos at Portland cement plants.

(24)

External floating roof tanks which are used for the storage of a petroleum or volatile 
organic liquid with a true vapor pressure less than 4.0 psi (27.6 kPa), are of welded 
construction and are equipped with one of the following:

(i) a metallic-type shoe seal;

(ii) a liquid-mounted foam seal;

(iii) a liquid-mounted liquid-filled type seal; or

(iv) equivalent control equipment or device.

(25)
Storage tanks, including petroleum liquid storage tanks as defined in 6 NYCRR Part 
229, with capacities less than 10,000 gallons, except those subject to 6 NYCRR Part 
229 or Part 233.

Building 
Location

(22)
Pressurized fixed roof tanks which are capable of maintaining a working pressure at 
all times to prevent emissions of volatile organic compounds to the outdoor 
atmosphere.

(23)
External floating roof tanks which are of welded construction and are equipped with 
a metallic-type shoe primary seal and a secondary seal from the top of the shoe seal 
to the tank wall.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Rule 
Citation   

201-3.2(c)
Description

Number 
of 

Activities
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39(ii)
Cold cleaning degreasers that use a solvent with a VOC content or five percent or less 
by weight, unless subject to the requirements of 40 CFR 63 Subpart T.

3/30/2015 Page 5 of 6

(38)
Cement storage operations not located at Portland cement plants where materials 
are transported by screw or bucket conveyors.

(39)(i)
Cold cleaning degreasers with an open surface area of 11 square feet or less and an 
internal volume of 93 gallons or less or, having an organic solvent loss of 3 gallons 
per day or less.

(36)
Presses used exclusively for molding or extruding plastics except where halogenated 
carbon compounds or hydrocarbon solvents are used as foaming agents.

(37)
Concrete batch plants where the cement weigh hopper and all bulk storage silos are 

exhausted through fabric filters, and the batch drop point is controlled by a shroud or 
other emission control device.

(34) Powder coating operations.

(35)
All tumblers used for the cleaning and/or deburring of metal products without 
abrasive blasting.

(32) Pharmaceutical tablet branding operations.

(33)
Thermal packaging operations, including, but not limited to, therimage labeling, 
blister packing, shrink wrapping, shrink banding, and carton gluing.

(30) Reserved.

(31)
Surface coating operations which are specifically exempted from regulation under 6 
NYCRR Part 228, with respect to emissions of volatile organic compounds which are 
not given an A rating pursuant to 6 NYCRR Part 212.

(29)(ii)
Sand and gravel processing or crushed stone processing lines at a non-metallic 
mineral processing facility that are a portable emission source with a maximum rated 
processing capacity of 150 tons of minerals per hour or less.

(29)(iii)
Sand and gravel processing or crushed stone processing lines at a non-metallic 
mineral processing facility that are used exclusively to screen minerals at a facility 
where no crushing or grinding takes place.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Rule 
Citation   

201-3.2(c)
Description

Number 
of 

Activities

Building 
Location
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(48) Manure spreading, handling and storage at farms and agricultural facilities.

3/30/2015 Page 6 of 6

(46) Hydrogen fuel cells.

(47)
Dry cleaning equipment that uses only water-based cleaning processes or those using 
liquid carbon dioxide.

(44)
Research and development activities, including both stand-alone and activities within 
a major facility, until such time as the administrator completes a rule making to 
determine how the permitting program should be structured for these activities.

(45) The application of odor counteractants and/or neutralizers.

(42)
Exhaust systems for paint mixing, transfer, filling or sampling and/or paint storage 
rooms or cabinets, provided the paints stored within these locations are stored in 
closed containers when not in use.

(43)
Exhaust systems for solvent transfer, filling or sampling, and/or solvent storage 
rooms provided the solvent stored within these locations are stored in containers 
when not in use.

Miscellaneous

(40)
Ventilating and exhaust systems for laboratory operations. Laboratory operations do 
not include processes having a primary purpose to produce commercial quantities of 
materials.

(41)
Exhaust or ventilating systems for the melting of gold, silver, platinum and other 
precious metals.

Building 
Location

(39)(iii)
Conveyorized degreasers with an air/vapor interface smaller than 22 square feet (2 
square meters), unless subject to the requirements of 40 CFR 63 Subpart T.

(39)(iv)
Open-top vapor degreasers with an open-top area smaller than 11 square feet (1 
square meter), unless subject to the requirements of 40 CFR 63 Subpart T.

New York State Department of Environmental Conservation
Air Permit Application

DEC ID

Rule 
Citation   

201-3.2(c)
Description

Number 
of 

Activities
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1. Introduction  

This document details the air dispersion modeling report to demonstrate that the Chaffee Landfill 
Facility (Facility or Site) is in compliance with the provisions of 6 NYCRR Part 212. The modeling 
report is intended as supporting information for the Title V Permit Modification for a proposed landfill 
expansion. This modeling report includes emissions from a proposed 5,081,955 cubic yard landfill 
expansion. 

The modeling report has been developed based on the following documentation: 

• Policy DAR‐1: Guidelines for the Evaluation and Control of Ambient Air Contaminants under 
Part 212 (June 29, 2016) 

• DAR-10/NYSDEC Guidelines on Dispersion Modeling Procedures for Air Quality Impact 
Analysis (May 9, 2006) 

• Appendix W of 40 CFR Part 51, USEPA (November 2005) 

• Ambient Monitoring Guidelines for PSD, USEPA (May 1997) 

• New Source Review Workshop Manual, USEPA (Draft, October 1990) 

2. Facility Overview 

2.1 Facility Description 

WMNY owns and operates the solid waste management facility located at 10860 Olean Road in 
Chaffee, New York under NYSDEC Part 360, Permit #9-1462-00001/00013 (Facility or Site). The 
Facility accepts municipal solid waste (MSW) and other non-hazardous wastes. The landfill 
operations at the facility include tipping, covering, compacting, composting, solidification, landfill cell 
construction, hauling, leachate collection and discharge, and equipment maintenance operations. 
The landfill has an active LFG collection system that conveys collected LFG to on-site flares and the 
Renewable Energy Facility, consisting of eight internal combustion engines. The engines are 
operated by Waste Management Renewable Energy (WMRE) and are used to generate electricity 
for off-site use. The Standard Industrial Classification (SIC) for the Chaffee Landfill facility is 4953.  

2.2 Land Use Classifications 

The Facility is located in a predominantly rural area in the Town of Sardinia, New York. 

The three nearest population centers are the Town of Sardinia (population 2,775; 2010 census), 
approximately 2.8 miles to the south; the Town of Yorkshire (population 3,913; 2010 census), 
approximately 3.8 miles to the south of southeast; and the Town of Holland (population 3,401; 
2010 census), approximately 4.4 miles to the north of northwest. Land use in the vicinity of the 
Chaffee Landfill Facility primarily residential, agricultural, and commercial. 
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2.3 Topography 

The topography around the Proposed Site is relatively flat. The base elevation of the Site is 
approximately 1,490 feet AMSL. However, the topography of the surrounding land ranges from 
approximately 1,430 feet AMSL to 1,525 feet AMSL.  

3. Modeling Methodology 

The modeling was performed using the most recent executable versions of the USEPA AERMOD 
modeling system: 

• AERMET, version 18081 

• AERSURFACE, version 13016 

• AERMAP, version 18081 

• AERMOD, version 18081R 

• BPIP-PRIME, version 04274 

Modeling was facilitated using the Lakes Environmental graphical user interface AERMOD View 
(version 9.3.0). 

3.1 Modeled Compounds 

WMNY modeled the high toxicity air contaminant (HTAC) compound emissions from the landfill that 
exceeded the thresholds listed in Table 2 of 6 NYCRR Part 212-2.2.  

Total emission rates for the HTAC compounds that were modeled are provided in Table 5. The 
following HTAC compounds were included in the modeling analysis: 

• Ethylene dibromide 

In addition, WMNY modeled non-HTAC compounds that exceeded an annual emission rate of 
100 pounds per year. The following non-HTAC compounds were included in the modeling analysis 
(see Table 5 for emission rates): 

• 2-Propanol 

• Acetone 

• Butane 

• Dichlorobenzene 

• Dichlorodifluoromethane 

• Dichlorofluoromethane 

• Dichloromethane 

• Dimethyl Sulfide 

• Ethanol 
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• Ethylbenzene 

• Ethylene dibromide 

• Ethyl mercaptan 

• Hydrogen Chloride 

• Hexane 

• Hydrogen Sulfide 

• Methyl ethyl ketone 

• Pentane 

• Propane 

• Toluene 

• Trichloroethene 

• Xylene 

WMNY also modeled the following criteria pollutants from the flares to comply with 
6 NYCRR Part 212: 

• Carbon monoxide (CO) 

• Oxides of Nitrogen (NOx) 

• Sulfur Dioxide (SO2) 

• Particulate matter (PM) 

At the request of NYSDEC, WMNY also modeled the following criteria pollutants from the engines to 
comply with 6 NYCRR Part 200.6: 

• Oxides of Nitrogen (NOx) 

3.2 Facility Source Inventory 

The Section provides a summary of sources that were included in the modeling evaluation. A 
summary of the source inventory parameters is provided in Table 6. A plan site view of all emission 
sources is provided as Figure 1. 

3.2.1 Landfill Areas 

The following landfill areas were included in the modeling analysis: 

• Original Landfill 

• Western Expansion Landfill 

• Valley Fill Expansion 

• Area 7/8 Development 
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Emissions were calculated using a maximum estimated LFG generation rate of 7,337 cubic feet per 
minute (cfm) which will occur when the entire landfill reaches final grade. A collection efficiency of 
85 percent and a cover oxidation factor of 25 percent (referenced from 40 CFR 98, Subpart HH) 
were utilized in the calculations.  

Concentrations for each compound in the landfill gas were based on values compiled by the Waste 
Industry Air Coalition (WIAC). Table 1 presents a summary of fugitive emissions from the landfill 
areas. 

3.2.2 Landfill Gas Flares 

The Facility’s site is the location for one enclosed flare and one open flare, used for controlling LFG. 
The two flares are owned and operated by WMNY at the Chaffee Landfill (one (1) 3,300 scfm 
enclosed flare and one (1) 910 scfm open flare).  

3.2.2.1 3,300 SCFM Enclosed Flare 

The existing 3,300 cfm enclosed flare has a physical release height of 40' with a 132" diameter flare 
tip. Per the USEPA document "Workbook of Screening Techniques for Assessing Impacts of Toxic 
Air Pollutants", an effective flare release height and effect flare stack diameter can be calculated, 
given the design heat release rate for the flare, as described below. Further, as described in the 
USEPA document, an assumed stack gas exit velocity of 20 m/s and gas exit temperature of 
1,273 K will be used. 

The effective flare release height was calculated using the following equation: 

Heff = Hs + [0.00456 x (QT)0.478] 

Where, 

Heff = effective flare release height (m) 

Hs = physical flare stack height (m) 

QT = total heat released (calories per second) assuming 55 percent radiative heat loss for 
methane  

The effective flare stack diameter was calculated using the following equation: 

Deff = (9.88x10-4) x (QH)0.5 

Where, 

Deff = effective flare stack diameter (m) 

QH = net heat available (calories per second) assuming 55 percent of total heat is lost to radiation 

The design heat release used in the equations above for the effective release height and stack 
diameter of the 3,300 cfm flare is 87.8 MMBTU/hr, which is equivalent to 11.6 million Joules per 
second (11,579,935 Joules per second) and 2.8 million calories per second (2,765,767 calories per 
second).  
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Table 2 presents a summary of VOC emissions from the 3,300 cfm enclosed flare. Table 4 presents 
a summary of criteria pollutant emissions from the 3,300 cfm enclosed flare. Criteria pollutant 
emissions for the enclosed flare were referenced from the Title V Modification for the Area 7/8 
Development. 

3.2.2.2 910 SCFM Open Flare 

The existing 910 cfm open flare has an actual release height of 23' with an 8" diameter flare tip. As 
with the enclosed flare, an assumed stack gas exit velocity of 20 meters per second (m/s) and gas 
exit temperature of 1,273 Kelvin (K) will be used. 

The design heat release used in the equations above for the effective release height and stack 
diameter of the 910 cfm open flares is 27.3 MMBTU/hr, which is equivalent to 3.6 million Joules per 
second (3,600,365 Joules per second) and 0.9 million calories per second (859,916 calories per 
second). 

Table 3 presents a summary of VOC emissions from the 910 scfm open flare. Table 4 presents a 
summary of criteria pollutant emissions from the 910 cfm open flare. 

3.2.3 Landfill Gas Engines 

The Landfill Gas-to-Energy (LFGTE) Facility consists of eight (8) CAT© Model G3516 gas fired 
reciprocating IC engines. 

The CAT© G3516 IC engine has a power generation rating of 1,148 brake horsepower. Each engine 
is connected to a 0.825 MW generator, with a total electrical generation capacity of 6.6 MW for the 
G3516 IC engines. Engine #1 at the LFGTE Facility was source tested on September 26, 2011. The 
source tests indicated that, at operational capacity, the G3516 engine operates at 6,331 acfm at an 
exhaust temperature of 837 degrees F. Therefore, for the purposes of this report, all 
CAT© G3516 IC engines were assumed to operate at these conditions. 

3.2.4 Leachate Storage Tank 

The leachate storage system consists of two above ground storage tanks within a secondary 
containment tank; each tank has a capacity of approximately 405,000 gallons for a total storage 
volume of 810,000 gallons. There are also two small underground leachate storage tanks located on 
the east side of the Closed Landfill (one 12,000 gallon tank and one 25,000 gallon tank); however 
these two horizontal tanks are considered exempt under 6 NYCRR 201-3.2(c)(26).  

Emissions from the vertical storage tanks were estimated using the methodology from AP-42, 
Section 7.1 (Organic Liquid Storage Tanks, 11/06). The following information was used in the 
calculations: 

• The leachate analytical data for the period of June 2014 through June 2017 was evaluated and 
the maximum detection value was used 

• A throughput of 15 million gallons per year was utilized in the calculations. 

Attachment 1 presents the calculations for the vertical leachate storage tanks. 
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3.2.5 Sources Not Modeled 

The following emissions sources were not included in the modeling analysis: 

• Combustion sources, which include engines (these sources are not considered process 
operations as stated in 6 NYCRR 212 1.2(b)(18)). However, NOx emissions from the engines 
will be modeled only at the request of NYSDEC. 

• Mobile sources (these sources are not considered process operations as stated in 
6 NYCRR 212 1.2(b)(18)) 

• Temporary emission sources (as stated in 6 NYCRR 212 1.4(a)) 

• Exempt and trivial emission sources (as stated in 6 NYCRR 212 1.4(a)) 

• Paint Booth which is subject to 6 NYCRR Part 228-1 (as stated in 6 NYCRR 212-1.4(l), there are 
no A-listed contaminants in paint booth) 

In addition, WMNY believes that criteria pollutants from the flares are exempt from modeling due to 
the following: 

• 6 NYCRR Part 212-1.4 (i): process emission sources with emissions of oxides of sulfur, only 
with respect to oxides of sulfur emissions attributable solely to sulfur in fuel 

• 6 NYCRR Part 212-1.4 (m): process emission sources with emissions of carbon monoxide or 
VOCs produced attributable solely to incomplete combustion of any fuel, except where material 
is heated, burned, combusted or otherwise chemically changed under oxygen deficient 
conditions by design 

• 6 NYCRR Part 212-1.4 (r): process emission sources with respect to emissions of NOx 
produced by catalytic or thermal oxidizers used as air pollution control equipment 

• The particulate matter emission rate from the exhaust of each of the flares is significantly less 
than 0.05 grains/dscf limit in 6 NYCRR Part 212-2.4 (b)(1) 

However, WMNY has agreed to model CO, SO2, NOx and PM from the enclosed flare and open 
flare. 

3.3 Modeling Input Parameters 

The model was run using the "regulatory default" mode, which specified the use of the following 
options: 

• Stack-tip downwash-reduces effective stack height when plume exit velocity is less than 
1.5 times the wind speed 

• Plume buoyancy induces dispersion-increases the dispersion coefficient to account for the 
vertical movement of the plume 

• Calms processing 

• Allow missing meteorological data 

• Elevated terrain 

Source specific input parameters were entered into the Source Pathway of the model. 
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3.4 Building Downwash Analysis 

Any Site structures that may impact the emission sources, with respect to influencing building 
downwash, were included and considered. Direction specific building dimensions were calculated 
utilizing BPIP-PRIME. 

3.5 Meteorological Data 

The 2014-2018 Buffalo, NY surface and profile meteorological data, as provided by the NYSDEC, 
was used in the analysis. Meteorological data from Buffalo, New York was utilized as representative 
meteorological data for the Facility as Buffalo, New York and the Facility have similar weather 
patterns.  

The surface and profile meteorological data was processed using the ADJ_U* option in USEPA 
AERMET version 18081. 

3.6 Modeled Receptors 

For each pollutant, a multi-tier, uniform Cartesian grid centered on the Chaffee Landfill Facility was 
established. 

Distance from Facility Receptor Node Spacing 
Up to 1 km 70 m 

1 km to 2 km 200 m 
2 km to 10 km 500 m 

A property boundary receptor grid was established along the property boundary of the Chaffee 
Landfill Facility with a spacing of 20 m to capture the maximum property boundary concentration. 

All receptors located within the Chaffee Landfill Facility property boundary were removed, as the site 
is fenced and public access is prohibited. 

The need to evaluate elevated receptors within 2 km of the Chaffee Landfill Facility, such as 
rooftops, balconies and similar areas with public access, was not required. 

3.7 Terrain Considerations 

Although the topography of the region is relatively flat, the effects of terrain were considered as part 
of the modeling analyses. Elevations above mean sea level corresponding to the base elevation of 
the Chaffee Landfill Facility were assigned to all structures and sources modeled. 

The digital terrain data was extracted from Multi-Resolution Land Characteristics (MRLC) 
Consortium viewer (https://www.mrlc.gov/viewerjs/). The data is available in the World Geodetic 
System (WGS84) at 1/9th arc second resolution in a geoTIFF format. The geoTIFF format is 
converted to the USGS DEM format (30 m resolution) before processing using the AERMAP 
executable. 
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4. Conclusion 

Two copies of this modeling report were sent to the NYSDEC Region 9 Division of Environmental 
Permits for distribution to the appropriate NYSDEC personnel for technical review. 
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Fugitive Emission Estimates

Average LFG Generated 4 = 7,337 cfm
Average LFG Collection Efficiency 4 = 85%

Average LFG Collected = 6,237 cfm
Fugitive Emission Estimates = 1,101 cfm

Hours of Operation = 8760

CAS # LFG Constituent Molecular Median 1 VOC HAP
VOC? HAP? Weight ppmv lb/hr lb/yr TPY (TPY) (TPY)

71-55-6 1,1,1-Trichloroethane X X 133.41 0.168 0.003 24.82 0.01 0.01 0.01
79-34-5 1,1,2,2-Tetrachloroethane X X 167.85 0.07 0.001 13.01 0.01 0.01 0.01
75-34-3 1,1-Dichloroethane X X 98.97 0.741 0.009 81.20 0.04 0.04 0.04
75-35-4 1,1-Dichloroethene X X 96.94 0.092 0.001 9.88 0.00 0.00 0.00
107-06-2 1,2-Dichloroethane X X 98.96 0.12 0.002 13.15 0.01 0.01 0.01
78-87-5 1,2-Dichloropropane X X 112.99 0.023 0.000 2.88 0.00 0.00 0.00
67-63-0 2-Propanol X 60.11 7.908 0.060 526.34 0.26 0.26  
67-64-1 Acetone X 58.08 6.126 0.045 393.97 0.20 0.20  
107-13-1 Acrylonitrile X X 53.06 0.036 0.000 2.12 0.00 0.00 0.00
71-43-2 Benzene X X 78.11 0.972 0.010 84.07 0.04 0.04 0.04
75-27-4 Bromodichloromethane X 163.83 0.311 0.006 56.42 0.03 0.03  
106-97-8 Butane 3 X 58.12 5.03 0.037 323.70 0.16 0.16  
75-15-0 Carbon disulfide X X 76.13 0.320 0.003 26.97 0.01 0.01 0.01
56-23-5 Carbon tetrachloride X X 153.84 0.007 0.000 1.19 0.00 0.00 0.00
463-58-1 Carbonyl sulfide X X 60.07 0.183 0.001 12.17 0.01 0.01 0.01
108-90-7 Chlorobenzene X X 112.56 0.227 0.003 28.29 0.01 0.01 0.01
75-45-6 Chlorodifluoromethane X 86.47 0.355 0.004 33.99 0.02 0.02  
75-00-3 Chloroethane X X 64.52 0.239 0.002 17.07 0.01 0.01 0.01
67-66-3 Chloroform X X 119.39 0.021 0.000 2.78 0.00 0.00 0.00
74-87-3 Chloromethane X X 50.49 0.249 0.002 13.92 0.01 0.01 0.01
106-46-7 Dichlorobenzene X X 147 1.607 0.030 261.57 0.13 0.13 0.13
75-71-8 Dichlorodifluoromethane X 120.91 1.751 0.027 234.42 0.12 0.12  
75-43-4 Dichlorofluoromethane 3 X 102.92 2.62 0.034 298.58 0.15 0.15  
75-09-2 Dichloromethane X 84.94 3.395 0.036 319.31 0.16  0.16
75-18-3 Dimethyl Sulfide X 62.13 6.809 0.053 468.42 0.23 0.23  
64-17-5 Ethanol X 46.08 118.618 0.691 6052.26 3.03 3.03  
75-08-1 Ethyl mercaptan X 62.13 1.356 0.011 93.29 0.05 0.05  
100-41-4 Ethylbenzene X X 106.16 6.789 0.091 798.03 0.40 0.40 0.40
106-93-4 Ethylene dibromide X X 187.88 0.046 0.001 9.57 0.00 0.00 0.00
75-69-4 Fluorotrichloromethane X 137.38 0.327 0.006 49.74 0.02 0.02  

7647-01-0 HCl 2 X 35.45 9.43
110-54-3 Hexane X X 86.18 2.324 0.025 221.77 0.11 0.11 0.11

7783-06-4 Hydrogen Sulfide 34.076 252 1.085 9508.32 4.75   
7439-97-6 Mercury 3 X 200.61 2.92E-04 0.000 0.06 0.00  0.00

78-93-3 Methyl ethyl ketone X 72.11 10.557 0.096 842.93 0.42 0.42  
108-10-1 Methyl isobutyl ketone X X 100.16 0.75 0.009 83.18 0.04 0.04 0.04
74-93-1 Methyl mercaptan X 48.11 1.292 0.008 68.83 0.03 0.03  
109-66-0 Pentane 3 X 72.15 3.29 0.030 262.84 0.13 0.13  
127-18-4 Perchloroethylene X X 165.83 1.193 0.025 219.06 0.11 0.11 0.11
74-98-6 Propane X 44.09 14.757 0.082 720.43 0.36 0.36  
108-88-3 Toluene X X 92.13 25.405 0.296 2591.64 1.30 1.30 1.30
79-01-6 Trichloroethene X X 131.4 0.681 0.011 99.08 0.05 0.05 0.05
75-01-4 Vinyl chloride X X 62.5 1.077 0.009 74.53 0.04 0.04 0.04

1330-20-7 Xylene X X 106.16 16.582 0.223 1949.18 0.97 0.97 0.97
  

Notes:
1 Concentration of individual HAPs were referenced from Waste Industry Air Coalition (WIAC)
2 HCL Concentration was taken from "Measurement of Toxic Emissions from Landfill: History and Current Developments".
3 No WIAC concentration specified for compound; referenced AP-42 concentration
4 Maximum LFG Generated and collection efficiency referenced from updated LFG model

Equations: 
(mg/m3) =  (Molecular weight) x (1 atm) x (Median ppmv) 

(298.15 K) x (0.08206 L*atm/K*mol)

(lb/hr) = (mg/m3) x (2.205 x 10-6 [lb/mg]) x (Fugitive LFG Emission rate [ft3/min]) x (60 min/hr)
 (35.3147 ft3/m3) 

(lb/yr) = (lb/hr) x (8,760 hours/yr)

(TPY) = (lb/yr) 
(2,000 lb/ton)

Fugitive Emissions

Table 1
Landfill Fugitive VOC Emissions

Chaffee Landfill



Landfill Gas Flares - HAP Emission Estimates

Average LFG Generated 4 = 7,337 cfm
Average LFG Collection Efficiency 4 = 85%

Total LFG Collected = 6,237 cfm
LFG Collected (Enclosed Flare) = 2,927 cfm

Hours of Operation = 8760

CAS # LFG Constituent Molecular Median1 Avg. VOC HAP
VOC? HAP? Weight ppmv lb/hr lb/yr TPY Control 5 lb/hr lb/yr TPY (TPY) (TPY)

71-55-6 1,1,1-Trichloroethane X X 133.41 0.168 0.010 87.99 0.04 98.0% 0.0002 1.76 0.00 0.00 0.00
79-34-5 1,1,2,2-Tetrachloroethane X X 167.85 0.07 0.005 46.13 0.02 98.0% 0.0001 0.92 0.00 0.00 0.00
75-34-3 1,1-Dichloroethane X X 98.97 0.741 0.033 287.92 0.14 98.0% 0.0007 5.76 0.00 0.00 0.00
75-35-4 1,1-Dichloroethene X X 96.94 0.092 0.004 35.01 0.02 98.0% 0.0001 0.70 0.00 0.00 0.00
107-06-2 1,2-Dichloroethane X X 98.96 0.12 0.005 46.62 0.02 98.0% 0.0001 0.93 0.00 0.00 0.00
78-87-5 1,2-Dichloropropane X X 112.99 0.023 0.001 10.20 0.01 98.0% 0.0000 0.20 0.00 0.00 0.00
67-63-0 2-Propanol X 60.11 7.908 0.213 1866.25 0.93 98.0% 0.0043 37.33 0.02 0.02  
67-64-1 Acetone X 58.08 6.126 0.159 1396.88 0.70 98.0% 0.0032 27.94 0.01 0.01  
107-13-1 Acrylonitrile X X 53.06 0.036 0.001 7.50 0.00 98.0% 0.0000 0.15 0.00 0.00 0.00
71-43-2 Benzene X X 78.11 0.972 0.034 298.08 0.15 98.0% 0.0007 5.96 0.00 0.00 0.00
75-27-4 Bromodichloromethane X 163.83 0.311 0.023 200.04 0.10 98.0% 0.0005 4.00 0.00 0.00  
106-97-8 Butane 3 X 58.12 5.03 0.131 1147.76 0.57 98.0% 0.0026 22.96 0.01 0.01  
75-15-0 Carbon disulfide X X 76.13 0.320 0.011 95.65 0.05 98.0% 0.0002 1.91 0.00 0.00 0.00
56-23-5 Carbon tetrachloride X X 153.84 0.007 0.000 4.23 0.00 98.0% 0.0000 0.08 0.00 0.00 0.00
463-58-1 Carbonyl sulfide X X 60.07 0.183 0.005 43.16 0.02 98.0% 0.0001 0.86 0.00 0.00 0.00
108-90-7 Chlorobenzene X X 112.56 0.227 0.011 100.32 0.05 98.0% 0.0002 2.01 0.00 0.00 0.00
75-45-6 Chlorodifluoromethane X 86.47 0.355 0.014 120.52 0.06 98.0% 0.0003 2.41 0.00 0.00  
75-00-3 Chloroethane X X 64.52 0.239 0.007 60.54 0.03 98.0% 0.0001 1.21 0.00 0.00 0.00
67-66-3 Chloroform X X 119.39 0.021 0.001 9.84 0.00 98.0% 0.0000 0.20 0.00 0.00 0.00
74-87-3 Chloromethane X X 50.49 0.249 0.006 49.36 0.02 98.0% 0.0001 0.99 0.00 0.00 0.00
106-46-7 Dichlorobenzene X X 147 1.607 0.106 927.45 0.46 98.0% 0.0021 18.55 0.01 0.01 0.01
75-71-8 Dichlorodifluoromethane X 120.91 1.751 0.095 831.20 0.42 98.0% 0.0019 16.62 0.01 0.01  
75-43-4 Dichlorofluoromethane 3 X 102.92 2.62 0.121 1058.66 0.53 98.0% 0.0024 21.17 0.01 0.01  
75-09-2 Dichloromethane X 84.94 3.395 0.129 1132.16 0.57 98.0% 0.0026 22.64 0.01  0.01
75-18-3 Dimethyl Sulfide X 62.13 6.809 0.190 1660.89 0.83 98.0% 0.0038 33.22 0.02 0.02  
64-17-5 Ethanol X 46.08 118.618 2.450 21459.50 10.73 98.0% 0.0490 429.19 0.21 0.21  
75-08-1 Ethyl mercaptan X 62.13 1.356 0.038 330.76 0.17 98.0% 0.0008 6.62 0.00 0.00  
100-41-4 Ethylbenzene X X 106.16 6.789 0.323 2829.59 1.41 98.0% 0.0065 56.59 0.03 0.03 0.03
106-93-4 Ethylene dibromide X X 187.88 0.046 0.004 33.93 0.02 98.0% 0.0001 0.68 0.00 0.00 0.00
75-69-4 Fluorotrichloromethane X 137.38 0.327 0.020 176.37 0.09 98.0% 0.0004 3.53 0.00 0.00  

7647-01-0 HCl 2 X 35.45 9.43 0.150 1312.46 0.66 0.0% 0.1498 1312.46 0.66  0.66
110-54-3 Hexane X X 86.18 2.324 0.090 786.32 0.39 98.0% 0.0018 15.73 0.01 0.01 0.01

7783-06-4 Hydrogen Sulfide 34.076 252 3.849 33713.64 16.86 98.0% 0.0770 674.27 0.34   
7439-97-6 Mercury 3 X 200.61 2.92E-04 0.000 0.23 0.00 0.0% 0.0000 0.23 0.00  0.00
78-93-3 Methyl ethyl ketone X 72.11 10.557 0.341 2988.77 1.49 98.0% 0.0068 59.78 0.03 0.03  
108-10-1 Methyl isobutyl ketone X X 100.16 0.75 0.034 294.93 0.15 98.0% 0.0007 5.90 0.00 0.00 0.00
74-93-1 Methyl mercaptan X 48.11 1.292 0.028 244.04 0.12 98.0% 0.0006 4.88 0.00 0.00  
109-66-0 Pentane 3 X 72.15 3.29 0.106 931.94 0.47 98.0% 0.0021 18.64 0.01 0.01  
127-18-4 Perchloroethylene X X 165.83 1.193 0.089 776.71 0.39 98.0% 0.0018 15.53 0.01 0.01 0.01
74-98-6 Propane X 44.09 14.757 0.292 2554.43 1.28 98.0% 0.0058 51.09 0.03 0.03  
108-88-3 Toluene X X 92.13 25.405 1.049 9189.18 4.59 98.0% 0.0210 183.78 0.09 0.09 0.09
79-01-6 Trichloroethene X X 131.4 0.681 0.040 351.32 0.18 98.0% 0.0008 7.03 0.00 0.00 0.00
75-01-4 Vinyl chloride X X 62.5 1.077 0.030 264.27 0.13 98.0% 0.0006 5.29 0.00 0.00 0.00

1330-20-7 Xylene X X 106.16 16.582 0.789 6911.21 3.46 98.0% 0.0158 138.22 0.07 0.07 0.07
  

Notes:
1 Concentration of individual HAPs were referenced from Waste Industry Air Coalition (WIAC)
2 HCL Concentration was taken from "Measurement of Toxic Emissions from Landfill: History and Current Developments".
3 No WIAC concentration specified for compound; referenced AP-42 concentration
4 Maximum LFG Generated and collection efficiency referenced from updated LFG model
5 Control efficiency of 98% applied for enclosed flare

Equations: 
(mg/m3) =  (Molecular weight) x (1 atm) x (Median ppmv) 

(298.15 K) x (0.08206 L*atm/K*mol)

(lb/hr) = (mg/m3) x (2.205 x 10-6 [lb/mg]) x (Fugitive LFG Emission rate [ft3/min]) x (60 min/hr)
 (35.3147 ft3/m3) 

(lb/yr) = (lb/hr) x (8,760 hours/yr)

(TPY) = (lb/yr) 
(2,000 lb/ton)

(Controlled Emissions) = (Uncontrolled Emissions) x (100% - Average Control [%])

Uncontrolled Emissions Controlled Emissions

Table 2
Enclosed Flare VOC Emissions

Chaffee Landfill



Landfill Gas Flares - HAP Emission Estimates

Average LFG Generated 4 = 7,337 cfm
Average LFG Collection Efficiency 4 = 85%

Total LFG Collected = 6,237 cfm
LFG Collected (Open Flare) = 910 cfm

Hours of Operation = 8760

CAS # LFG Constituent Molecular Median1 Avg. VOC HAP
VOC? HAP? Weight ppmv lb/hr lb/yr TPY Control 5 lb/hr lb/yr TPY (TPY) (TPY)

71-55-6 1,1,1-Trichloroethane X X 133.41 0.168 0.003 27.36 0.01 98.0% 0.0001 0.55 0.00 0.00 0.00
79-34-5 1,1,2,2-Tetrachloroethane X X 167.85 0.07 0.002 14.34 0.01 98.0% 0.0000 0.29 0.00 0.00 0.00
75-34-3 1,1-Dichloroethane X X 98.97 0.741 0.010 89.52 0.04 98.0% 0.0002 1.79 0.00 0.00 0.00
75-35-4 1,1-Dichloroethene X X 96.94 0.092 0.001 10.89 0.01 98.0% 0.0000 0.22 0.00 0.00 0.00
107-06-2 1,2-Dichloroethane X X 98.96 0.12 0.002 14.50 0.01 98.0% 0.0000 0.29 0.00 0.00 0.00
78-87-5 1,2-Dichloropropane X X 112.99 0.023 0.000 3.17 0.00 98.0% 0.0000 0.06 0.00 0.00 0.00
67-63-0 2-Propanol X 60.11 7.908 0.066 580.24 0.29 98.0% 0.0013 11.60 0.01 0.01  
67-64-1 Acetone X 58.08 6.126 0.050 434.31 0.22 98.0% 0.0010 8.69 0.00 0.00  
107-13-1 Acrylonitrile X X 53.06 0.036 0.000 2.33 0.00 98.0% 0.0000 0.05 0.00 0.00 0.00
71-43-2 Benzene X X 78.11 0.972 0.011 92.68 0.05 98.0% 0.0002 1.85 0.00 0.00 0.00
75-27-4 Bromodichloromethane X 163.83 0.311 0.007 62.19 0.03 98.0% 0.0001 1.24 0.00 0.00  
106-97-8 Butane 3 X 58.12 5.03 0.041 356.85 0.18 98.0% 0.0008 7.14 0.00 0.00  
75-15-0 Carbon disulfide X X 76.13 0.320 0.003 29.74 0.01 98.0% 0.0001 0.59 0.00 0.00 0.00
56-23-5 Carbon tetrachloride X X 153.84 0.007 0.000 1.31 0.00 98.0% 0.0000 0.03 0.00 0.00 0.00
463-58-1 Carbonyl sulfide X X 60.07 0.183 0.002 13.42 0.01 98.0% 0.0000 0.27 0.00 0.00 0.00
108-90-7 Chlorobenzene X X 112.56 0.227 0.004 31.19 0.02 98.0% 0.0001 0.62 0.00 0.00 0.00
75-45-6 Chlorodifluoromethane X 86.47 0.355 0.004 37.47 0.02 98.0% 0.0001 0.75 0.00 0.00  
75-00-3 Chloroethane X X 64.52 0.239 0.002 18.82 0.01 98.0% 0.0000 0.38 0.00 0.00 0.00
67-66-3 Chloroform X X 119.39 0.021 0.000 3.06 0.00 98.0% 0.0000 0.06 0.00 0.00 0.00
74-87-3 Chloromethane X X 50.49 0.249 0.002 15.35 0.01 98.0% 0.0000 0.31 0.00 0.00 0.00
106-46-7 Dichlorobenzene X X 147 1.607 0.033 288.36 0.14 98.0% 0.0007 5.77 0.00 0.00 0.00
75-71-8 Dichlorodifluoromethane X 120.91 1.751 0.030 258.43 0.13 98.0% 0.0006 5.17 0.00 0.00  
75-43-4 Dichlorofluoromethane 3 X 102.92 2.62 0.038 329.15 0.16 98.0% 0.0008 6.58 0.00 0.00  
75-09-2 Dichloromethane X 84.94 3.395 0.040 352.01 0.18 98.0% 0.0008 7.04 0.00  0.00
75-18-3 Dimethyl Sulfide X 62.13 6.809 0.059 516.39 0.26 98.0% 0.0012 10.33 0.01 0.01  
64-17-5 Ethanol X 46.08 118.618 0.762 6672.06 3.34 98.0% 0.0152 133.44 0.07 0.07  
75-08-1 Ethyl mercaptan X 62.13 1.356 0.012 102.84 0.05 98.0% 0.0002 2.06 0.00 0.00  
100-41-4 Ethylbenzene X X 106.16 6.789 0.100 879.76 0.44 98.0% 0.0020 17.60 0.01 0.01 0.01
106-93-4 Ethylene dibromide X X 187.88 0.046 0.001 10.55 0.01 98.0% 0.0000 0.21 0.00 0.00 0.00
75-69-4 Fluorotrichloromethane X 137.38 0.327 0.006 54.84 0.03 98.0% 0.0001 1.10 0.00 0.00  

7647-01-0 HCl 2 X 35.45 9.43 0.047 408.06 0.20 0.0% 0.0466 408.06 0.20  0.20
110-54-3 Hexane X X 86.18 2.324 0.028 244.48 0.12 98.0% 0.0006 4.89 0.00 0.00 0.00

7783-06-4 Hydrogen Sulfide 34.076 252 1.197 10482.05 5.24 98.0% 0.0239 209.64 0.10   
7439-97-6 Mercury 3 X 200.61 2.92E-04 0.000 0.07 0.00 0.0% 0.0000 0.07 0.00  0.00
78-93-3 Methyl ethyl ketone X 72.11 10.557 0.106 929.25 0.46 98.0% 0.0021 18.59 0.01 0.01  
108-10-1 Methyl isobutyl ketone X X 100.16 0.75 0.010 91.70 0.05 98.0% 0.0002 1.83 0.00 0.00 0.00
74-93-1 Methyl mercaptan X 48.11 1.292 0.009 75.87 0.04 98.0% 0.0002 1.52 0.00 0.00  
109-66-0 Pentane 3 X 72.15 3.29 0.033 289.75 0.14 98.0% 0.0007 5.80 0.00 0.00  
127-18-4 Perchloroethylene X X 165.83 1.193 0.028 241.49 0.12 98.0% 0.0006 4.83 0.00 0.00 0.00
74-98-6 Propane X 44.09 14.757 0.091 794.21 0.40 98.0% 0.0018 15.88 0.01 0.01  
108-88-3 Toluene X X 92.13 25.405 0.326 2857.05 1.43 98.0% 0.0065 57.14 0.03 0.03 0.03
79-01-6 Trichloroethene X X 131.4 0.681 0.012 109.23 0.05 98.0% 0.0002 2.18 0.00 0.00 0.00
75-01-4 Vinyl chloride X X 62.5 1.077 0.009 82.17 0.04 98.0% 0.0002 1.64 0.00 0.00 0.00

1330-20-7 Xylene X X 106.16 16.582 0.245 2148.79 1.07 98.0% 0.0049 42.98 0.02 0.02 0.02
  

Notes:
1 Concentration of individual HAPs were referenced from Waste Industry Air Coalition (WIAC)
2 HCL Concentration was taken from "Measurement of Toxic Emissions from Landfill: History and Current Developments".
3 No WIAC concentration specified for compound; referenced AP-42 concentration
4 Maximum LFG Generated and collection efficiency referenced from updated LFG model
5 Control efficiency of 98% applied for open flare

Equations: 
(mg/m3) =  (Molecular weight) x (1 atm) x (Median ppmv) 

(298.15 K) x (0.08206 L*atm/K*mol)

(lb/hr) = (mg/m3) x (2.205 x 10-6 [lb/mg]) x (Fugitive LFG Emission rate [ft3/min]) x (60 min/hr)
 (35.3147 ft3/m3) 

(lb/yr) = (lb/hr) x (8,760 hours/yr)

(TPY) = (lb/yr) 
(2,000 lb/ton)

(Controlled Emissions) = (Uncontrolled Emissions) x (100% - Average Control [%])

Uncontrolled Emissions Controlled Emissions

Table 3
Open Flare VOC Emissions

Chaffee Landfill



CAS # Compound Enclosed Flare 1 Open Flare 1 Engines 1 Totals Totals Totals 1-hour standard 8-hour standard 24-hour standard Annual Standard
TPY TPY TPY TPY lb/year lb/hr (ug/m3) (ug/m3) (µg/m3) (ug/m3)

630-08-0 Carbon Monoxide 76.92 23.91 --- 100.83 201,665 23.02 40,000 10,000 --- ---
--- Oxides of Nitrogen 23.08 7.17 119.72 149.97 299,941 34.24 --- --- --- ---

10102-44-0 Nitrogen Dioxide (annual) 2 17.31 5.38 89.79 112.48 224,956 25.68 --- --- --- 100
10102-44-0 Nitrogen Dioxide (1-hour) 2 18.46 5.74 95.78 119.98 239,953 27.39 188 --- --- ---

Sulfur Dioxide 31.68 9.85 --- 41.53 83,067 9.48 196 --- --- 80
PM-10 6.54 2.03 --- 8.57 17,142 1.96 --- --- 150 ---
PM-2.5 6.54 2.03 --- 8.57 17,142 1.96 --- --- 35 12

Notes:

1 Emissions referenced from 2019 Title V Modification - Southern Landifll Expansion
2 Tier II for NOx, per USEPA guidance

Table 4

Summary of Criteria Pollutant Emission Rates
Chaffee Landfill

Chaffee, New York

GHD 11192627-3-Appendix B-Tbls.xls



CFM MMSCF Hours PM 10 NMOC CO NO X SO 2

Total LFG Generated A = 7,337 cfm 2,927 1,538.4 8,760 6.5 2.0 76.9 23.1 31.7
Collection Efficiency = 85%

Total LFG Combusted = 6,237 cfm 910 478.3 8,760 2.0 0.6 23.9 7.2 9.9
LFG to Flares = 3,837 cfm

8.6 2.6 100.8 30.2 41.5
Flare Emission Factors

17,141.5 5,277.1 201,665.0 60,499.5 83,066.6
PM NMOC CO NO X SO 2

Enclosed Flare 8.50 2.62 100.00 30.00 41.19
3,300 CFM
Open Flare 8.50 2.62 110.00 26.00 41.19
910 CFM CO: 0.20 lb/MMBtu

NOx: 0.06 lb/MMBtu
Notes: A   Based on amount of LFG generated in peak year of LFG production in existing and future landfill areas

PM 17 lb/106 dscf methane per AP-42, section 2.4 (11/98) CO: 0.22 lb/MMBtu
NMOC Based on 595 ppm per AP-42, section 2.4 (11/98), and 98% destruction efficiency NOx: 0.052 lb/MMBtu

CO Emission rates (in units fo lb/MMBtu) referenced from previous permit applications
NOX Emission rates (in units fo lb/MMBtu) referenced from previous permit applications LFG Data:
SO2 252 ppm TRS concentration and 0% destruction efficiency, per AP-42, section 2.4 (11/98) NMOC: 595 ppm

TRS: 252 ppm
Heating value 500 Btu/scf CH4: 50.0% of total LFG

DE (of NMOC) 98.0 % VOC: 39.0% of NMOC

Emission Factor Development
3,300 CFM Enclosed Flare

910 CFM Open Flare

Enclosed
3,300 CFM

Open
910 CFM

Total Emissions (TPY)

Pounds per Million Standard Cubic Feet Total Emissions (lb/yr)

Table  4A

Modeling Protocol
Chaffee Landfill

Chaffee, NY

Summary of LFG Flare Emissions

Flare Type Operating Conditions Estimated Flare Emissions (TPY)

GHD 11192627-3-Appendix B-Tbls.xls



Operating

Hours PM 10 NMOC CO NO X SO 2

Total Number of 3516 Engines = 8 8,760 0.1 0.2 30.0 15.0 3.2
LFG to Renewable Energy Facility = 2,400 cfm

8,760 0.1 0.2 30.0 15.0 3.2

8,760 0.1 0.2 30.0 15.0 3.2

8,760 0.1 0.2 30.0 15.0 3.2

8,760 0.1 0.2 30.0 15.0 3.2

8,760 0.1 0.2 30.0 15.0 3.2

8,760 0.1 0.2 30.0 15.0 3.2

8,760 0.1 0.2 30.0 15.0 3.2

3516 Engine Emission Factors
0.9 1.7 240.3 119.7 26.0

PM NMOC CO NO X SO 2

3516 Engines 0.03 0.05 6.86 3.42 0.74 1,802.1 3,300.9 480,656.8 239,441.6 51,959.2

 Caterpillar 3516 Engines

Notes: - referenced from Chaffee Landfill PPP State Facility 

PM Based on 0.01 grains/dscf LFG (1 grain = 1.43 x 10-4 lbs) Permit Application, prepared February 2006:
NMOC Based on 595 ppm per AP-42, section 2.4 (11/98), and 98% destruction efficiency CO: 2.71 g/bhp-hr

CO Based on February 2006 State Facility Application, prepared by McMahon & Mann NOx: 1.35 g/bhp-hr
NOX Based on February 2006 State Facility Application, prepared by McMahon & Mann
SO2 Based on conservative TRS concentration of 252 ppm LFG Data:

LFG combusted /engine: 300 cfm
NMOC: 595 ppm

Heating value 500 Btu/scf TRS: 252 ppm
DE (of NMOC) 98.0 % CH4: 50.0% of total LFG
Engine Power 1,148 Bhp VOC: 39.0% of NMOC

Total Emissions 
(lb/yr)

Emission Factor Development

Engine #7

Engine #8

Pounds per Hour of Operation Total Emissions 
(TPY)

Engine #4

Engine #5

Engine #6

Engine #1

Engine #2

Engine #3

Table 4B

Modeling Protocol
Chaffee Landfill

Chaffee, NY

Summary of Caterpillar 3516 Engine Emissions

Estimated Potential 3516 Engine Emissions (TPY)
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CAS # Compound Landfill Emissions Enclosed Flare Open Flare
AG Leachate Tank 

1
AG Leachate Tank 

2 Totals Totals
Part 212             

MEL Totals SGC AGC
Compound 
Modeled? Reason

lb/yr lb/yr lb/yr lb/yr lb/yr lb/hr lb/yr (lb/year) TPY (ug/m3) (ug/m3) (Y/N)
71-55-6 1,1,1-Trichloroethane 24.82 1.76 0.55 --- --- 0.0031 27.1 --- 0.01 9000.0 5000.0 No Not an HTAC & less than 100 lb/year
79-34-5 1,1,2,2-Tetrachloroethane 2 13.01 0.92 0.29 --- --- 0.0016 14.2 1000 0.01 --- 16.0 No HTAC, but emissions are less than Part 212 limit
75-34-3 1,1-Dichloroethane 81.20 5.76 1.79 --- --- 0.0101 88.8 --- 0.04 --- 0.63 No Not an HTAC & less than 100 lb/year
75-35-4 1,1-Dichloroethene 9.88 0.70 0.22 --- --- 0.0012 10.8 --- 0.01 --- 200.0 No Not an HTAC & less than 100 lb/year

107-06-2 1,2-Dichloroethane 13.15 0.93 0.29 --- --- 0.0016 14.4 100 0.01 --- 0.038 No HTAC, but emissions are less than Part 212 limit
78-87-5 1,2-Dichloropropane 2.88 0.20 0.06 --- --- 0.0004 3.1 1000 0.00 --- 4.0 No HTAC, but emissions are less than Part 212 limit
67-63-0 2-Propanol 526.34 37.33 11.60 --- --- 0.0657 575.3 --- 0.29 98000.0 7000.0 Yes Not an HTAC but greater than 100 lb/year
67-64-1 Acetone 393.97 27.94 8.69 0.06 0.06 0.0492 430.7 --- 0.22 180000.0 30000.0 Yes Not an HTAC but greater than 100 lb/year

107-13-1 Acrylonitrile 2 2.12 0.15 0.05 --- --- 0.0003 2.3 25 0.00 --- 0.015 No HTAC, but emissions are less than Part 212 limit
71-43-2 Benzene 84.07 5.96 1.85 --- --- 0.0105 91.9 100 0.05 1300.0 0.13 No HTAC, but emissions are less than Part 212 limit
75-27-4 Bromodichloromethane 2 56.42 4.00 1.24 --- --- 0.0070 61.7 --- 0.03 --- 70.0 No Not an HTAC & less than 100 lb/year

106-97-8 Butane 323.70 22.96 7.14 --- --- 0.0404 353.8 --- 0.18 238000.0 --- Yes Not an HTAC but greater than 100 lb/year
75-15-0 Carbon disulfide 26.97 1.91 0.59 --- --- 0.0034 29.5 --- 0.01 6200.0 700.0 No Not an HTAC & less than 100 lb/year
56-23-5 Carbon tetrachloride 2 1.19 0.08 0.03 --- --- 0.0001 1.3 100 0.00 1900.0 0.17 No HTAC, but emissions are less than Part 212 limit

463-58-1 Carbonyl sulfide 12.17 0.86 0.27 --- --- 0.0015 13.3 --- 0.01 250.0 28.0 No Not an HTAC & less than 100 lb/year
108-90-7 Chlorobenzene 28.29 2.01 0.62 --- --- 0.0035 30.9 --- 0.02 --- 60.0 No Not an HTAC & less than 100 lb/year
75-45-6 Chlorodifluoromethane 33.99 2.41 0.75 --- --- 0.0042 37.1 --- 0.02 --- 50000.0 No Not an HTAC & less than 100 lb/year
75-00-3 Chloroethane 17.07 1.21 0.38 --- --- 0.0021 18.7 --- 0.01 --- 10000.0 No Not an HTAC & less than 100 lb/year
67-66-3 Chloroform 2 2.78 0.20 0.06 --- --- 0.0003 3.0 100 0.00 150.0 14.7 No HTAC, but emissions are less than Part 212 limit
74-87-3 Chloromethane 13.92 0.99 0.31 --- --- 0.0017 15.2 --- 0.01 22000.0 90.0 No Not an HTAC & less than 100 lb/year

106-46-7 Dichlorobenzene 261.57 18.55 5.77 --- --- 0.0326 285.9 --- 0.14 --- 0.09 Yes Not an HTAC but greater than 100 lb/year
75-71-8 Dichlorodifluoromethane 234.42 16.62 5.17 --- --- 0.0292 256.2 --- 0.13 --- 12000.0 Yes Not an HTAC but greater than 100 lb/year
75-43-4 Dichlorofluoromethane 5 298.58 21.17 6.58 --- --- 0.0373 326.3 --- 0.16 --- 100.0 Yes Not an HTAC but greater than 100 lb/year
75-09-2 Dichloromethane 319.31 22.64 7.04 --- --- 0.0398 349.0 --- 0.17 14000.0 60.0 Yes Not an HTAC but greater than 100 lb/year
75-18-3 Dimethyl Sulfide 468.42 33.22 10.33 --- --- 0.0584 512.0 --- 0.26 14.0 4.8 Yes Not an HTAC but greater than 100 lb/year
64-17-5 Ethanol 6,052.26 429.19 133.44 --- --- 0.7551 6,614.9 --- 3.31 --- 45000.0 Yes Not an HTAC but greater than 100 lb/year
75-08-1 Ethyl mercaptan 93.29 6.62 2.06 --- --- 0.0116 102.0 --- 0.05 --- 3.1 Yes Not an HTAC but greater than 100 lb/year

100-41-4 Ethylbenzene 798.03 56.59 17.60 --- --- 0.0996 872.2 --- 0.44 --- 1000.0 Yes Not an HTAC but greater than 100 lb/year
106-93-4 Ethylene dibromide 2 9.57 0.68 0.21 --- --- 0.0012 10.5 5 0.01 --- 0.0017 Yes HTAC & Emissions are greater than Part 212 limit
75-69-4 Fluorotrichloromethane 49.74 3.53 1.10 --- --- 0.0062 54.4 --- 0.03 --- 5000.0 No Not an HTAC & less than 100 lb/year

7647-01-0 HCl 0.00 1312.46 408.06 --- --- 0.1964 1,720.5 --- 0.86 --- 20.0 Yes Not an HTAC but greater than 100 lb/year
110-54-3 Hexane 221.77 15.73 4.89 --- --- 0.0277 242.4 --- 0.12 --- 700.0 Yes Not an HTAC but greater than 100 lb/year

7783-06-4 Hydrogen Sulfide 9,508.32 674.27 209.64 --- --- 1.1863 10,392.2 --- 5.20 14.0 2.0 Yes Not an HTAC but greater than 100 lb/year
7439-97-6 Mercury 3 0.06 0.23 0.07 --- --- 0.0000 0.4 5 0.00 0.6 0.3 No HTAC, but emissions are less than Part 212 limit

78-93-3 Methyl ethyl ketone 842.93 59.78 18.59 0.02 0.02 0.1052 921.3 --- 0.46 13000.0 5000.0 Yes Not an HTAC but greater than 100 lb/year
108-10-1 Methyl isobutyl ketone 83.18 5.90 1.83 --- --- 0.0104 90.9 --- 0.05 31000.0 3000.0 No Not an HTAC & less than 100 lb/year
74-93-1 Methyl mercaptan 68.83 4.88 1.52 --- --- 0.0086 75.2 --- 0.04 14.0 2.3 No Not an HTAC & less than 100 lb/year

109-66-0 Pentane 262.84 18.64 5.80 --- --- 0.0328 287.3 --- 0.14 --- 42000.0 Yes Not an HTAC but greater than 100 lb/year
127-18-4 Perchloroethylene 219.06 15.53 4.83 --- --- 0.0273 239.4 1000 0.12 300.0 4.0 No HTAC, but emissions are less than Part 212 limit
74-98-6 Propane 720.43 51.09 15.88 --- --- 0.0899 787.4 --- 0.39 --- 43000.0 Yes Not an HTAC but greater than 100 lb/year

108-88-3 Toluene 2,591.64 183.78 57.14 --- --- 0.3234 2,832.6 --- 1.42 37000.0 5000.0 Yes Not an HTAC but greater than 100 lb/year
79-01-6 Trichloroethene 99.08 7.03 2.18 --- --- 0.0124 108.3 --- 0.05 14000.0 0.2 Yes Not an HTAC but greater than 100 lb/year
75-01-4 Vinyl chloride 74.53 5.29 1.64 --- --- 0.0093 81.5 100 0.04 180000.0 0.110 No HTAC, but emissions are less than Part 212 limit

1330-20-7 Xylene 1,949.18 138.22 42.98 --- --- 0.2432 2,130.4 --- 1.07 22000.0 100.0 Yes Not an HTAC but greater than 100 lb/year
Tetrahydrofuran --- --- --- 0.01 0.01 3.1284E-06 0.03 --- 0.00 30000.0 350.0 No Not an HTAC & less than 100 lb/year

108-39-4 3-Methylphenol --- --- --- 0.00001 0.00001 2.0832E-09 0.00002 --- 0.00 --- 180.0 No Not an HTAC & less than 100 lb/year
106-44-5 4-Methylphenol --- --- --- 0.000004 0.000004 8.4766E-10 0.00001 --- 0.00 --- 18.0 No Not an HTAC & less than 100 lb/year
108-95-2 Phenol --- --- --- 0.00001 0.00001 1.9344E-09 0.00002 --- 0.00 5800.0 20.0 No Not an HTAC & less than 100 lb/year

Table 5

Summary of Landfill Source VOC Emission Rates
Chaffee Landfill

Chaffee, New York
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UTM Coordinates, NAD83 Release Gas Exit Gas Exit Inside
Source ID Description X Y Height Temperature Velocity Diameter

(m) (m) (m) (K) (m/s) (m)

EFLARE01 Enclosed Flare (1) 705,725.77 4,717,314.93 17.67 1,273.00 20.00 1.64
OFLARE01 Open Flare (1) 705,737.80 4,717,334.36 10.14 1,273.00 20.00 0.92

ENG01-ENG08 Engines (8 total, per engine) various various 8.84 720.40 58.94 0.25
LF Landfill various various 38.38 Ambient --- ---

LTANK01 Leachate Tank 704,773.02 4,717,028.24 7.01 Ambient 0.001 0.10
LTANK02 Leachate Tank 704,793.21 4,717,021.90 7.01 Ambient 0.001 0.10

Notes:

(1)  Calculated effective flare parameters

Table 6

Summary of Modeling Input Parameters
Chaffee Landfill

Chaffee, New York
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Summary of Criteria Pollutant Ground Level Concentrations
Chaffee Landfill

Chaffee, New York

Total Landfill Site AERMOD
CAS No. Compound Emission Rate Version 1-Hour 8-Hour 24-Hour 2014 2015 2016 2017 2018 Annual 1-Hour 8-Hour 24-Hour Annual 1-Hour 8-Hour 24-Hour Annual

(lb/hr) (g/s) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (%) (%) (%) (%)

630-08-0 Carbon Monoxide 2.30E+01 2.90E+00 v.18081 2.07E+01 1.69E+01 --- --- --- --- --- --- --- 40,000 10,000 --- --- 0.1% 0.2% --- ---
10102-44-0 Nitrogen Dioxide, Tier 1, annual 2.57E+01 3.24E+00 v.18081 --- --- --- 5.44E+00 5.59E+00 4.41E+00 4.52E+00 4.68E+00 5.59E+00 --- --- --- 100 --- --- --- 5.6%
10102-44-0 Nitrogen Dioxide, Tier 1, 1-hour 2.74E+01 3.45E+00 v.18081 7.61E+01 --- --- --- --- --- --- --- --- 188 --- --- --- 40.5% --- --- ---
7446-09-5 Sulfur Dioxide 9.48E+00 1.19E+00 v.18081 7.54E+00 --- --- 5.81E-01 5.47E-01 5.12E-01 5.12E-01 4.72E-01 5.81E-01 196 --- --- 80 3.8% --- --- 0.7%

NA PM-10 1.96E+00 2.47E-01 v.18081 --- --- 1.03E+00 --- --- --- --- --- --- --- --- 150 --- --- --- 0.7% ---
NA PM-2.5 1.96E+00 2.47E-01 v.18081 --- --- 4.57E-01 1.20E-01 1.13E-01 1.06E-01 1.06E-01 9.75E-02 1.13E-01 (1) --- --- 35 12 --- --- 1.3% 0.9%

Note:
(1) PM-2.5 annual GLC is based on a three year average over five years.

Maximum Predicted GLC Standards Percent of Standards

Table 7
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Table 8

Summary of VOC Ground Level Concentrations
Chaffee Landfill

Chaffee, New York

Total Landfill Site AERMOD Maximum Predicted GLC Percent Percent
CAS No. Compound Emission Rate Version 1-Hour 2014 2015 2016 2017 2018 Max Annual SGC AGC of SGC of AGC

(lb/hr) (g/s) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (ug/m3) (%) (%)

67-63-0 2-Propanol 0.00E+00 v.18081 4.38E-01 5.01E-03 5.10E-03 4.40E-03 4.52E-03 4.39E-03 5.10E-03 98000 7000 0.0% 0.0%
67-64-1 Acetone 0.00E+00 v.18081 3.28E-01 3.76E-03 3.82E-03 3.30E-03 3.39E-03 3.29E-03 3.82E-03 180000 30000 0.0% 0.0%
71-43-2 Benzene 0.00E+00 v.18081 7.01E-02 8.20E-04 8.30E-04 7.30E-04 7.40E-04 7.30E-04 8.30E-04 1300 0.13 0.0% 0.6%

106-97-8 Butane 0.00E+00 v.18081 2.70E-01 --- --- --- --- --- --- 238000 --- 0.0% ---
75-45-6 Dichlorobenzene 0.00E+00 v.18081 --- 2.50E-03 2.54E-03 2.20E-03 2.26E-03 2.19E-03 2.54E-03 --- 0.09 --- 2.8%

106-46-7 Dichlorodifluoromethane 0.00E+00 v.18081 --- 2.24E-03 2.28E-03 1.98E-03 2.02E-03 1.97E-03 2.28E-03 --- 12000 --- 0.0%
75-71-8 Dichlorofluoromethane 0.00E+00 v.18081 --- 2.85E-03 2.90E-03 2.51E-03 2.57E-03 2.50E-03 2.90E-03 --- 100 --- 0.0%
75-09-2 Dichloromethane 0.00E+00 v.18081 2.66E-01 3.05E-03 3.10E-03 2.68E-03 2.75E-03 2.67E-03 3.10E-03 14000 60 0.0% 0.0%
75-18-3 Dimethyl Sulfide 0.00E+00 v.18081 3.90E-01 4.46E-03 4.54E-03 3.92E-03 4.03E-03 3.91E-03 4.54E-03 14 4.8 2.8% 0.1%
64-17-5 Ethanol 0.00E+00 v.18081 --- 5.75E-02 5.84E-02 5.03E-02 5.19E-02 5.03E-02 5.84E-02 --- 45000 --- 0.0%

106-93-4 Ethylbenzene 0.00E+00 v.18081 --- 7.59E-03 7.72E-03 6.66E-03 6.85E-03 6.65E-03 7.72E-03 --- 1000 --- 0.0%
75-69-4 Ethylene dibromide 0.00E+00 v.18081 --- 1.30E-04 1.50E-04 1.60E-04 1.50E-04 1.60E-04 1.60E-04 --- 0.0017 --- 9.4%

7647-01-0 HCl 0.00E+00 v.18081 --- 1.20E-02 1.14E-02 1.06E-02 1.06E-02 9.79E-03 1.20E-02 --- 20 --- 0.1%
110-54-3 Hexane 0.00E+00 v.18081 --- 2.12E-03 2.16E-03 1.87E-03 1.91E-03 1.87E-03 2.16E-03 --- 700 --- 0.0%

7783-06-4 Hydrogen Sulfide 0.00E+00 v.18081 7.91E+00 9.03E-02 9.18E-02 7.91E-02 8.15E-02 7.91E-02 9.18E-02 14 2 56.5% 4.6%
78-93-3 Methyl ethyl ketone 0.00E+00 v.18081 7.02E-01 8.02E-03 8.15E-03 7.03E-03 7.24E-03 7.02E-03 8.15E-03 13000 5000 0.0% 0.0%
74-93-1 Pentane 0.00E+00 v.18081 --- 2.51E-03 2.55E-03 2.21E-03 2.27E-03 2.21E-03 2.55E-03 --- 42000 --- 0.0%

109-66-0 Propane 0.00E+00 v.18081 --- 6.86E-03 6.97E-03 6.02E-03 6.19E-03 6.00E-03 6.97E-03 --- 43000 --- 0.0%
74-98-6 Toluene 0.00E+00 v.18081 2.15702 2.46E-02 2.50E-02 2.16E-02 2.22E-02 2.16E-02 2.50E-02 37000 5000 0.0% 0.0%

108-88-3 Trichloroethene 0.00E+00 v.18081 8.26E-02 9.60E-04 9.70E-04 8.50E-04 8.70E-04 8.50E-04 9.70E-04 14000 0.2 0.0% 0.5%
79-01-6 Xylene 0.00E+00 v.18081 1.62E+00 1.85E-02 1.88E-02 1.62E-02 1.67E-02 1.62E-02 1.88E-02 22000 100 0.0% 0.0%
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Attachment 1 
Vertical Leachate Storage Tank Calculations 

Title 
 



GHD 11192627 (3) Att 1

TANKS 4.0.9d
Emissions Report - Detail Format

Tank Indentification and Physical Characteristics

User Identification AG Leachate Tank 
City Chaffee

State New York
Company WMNY

Type of Tank Vertical Fixed Roof Tank
Description Leachate Storage

Shell Length (ft) 23.00
Diameter (ft) 56.00

Liquid Height (ft) 23.00
Avg. Liquid Height (ft) 11.50

Volume (gal) 405,366.00
Turnovers 18.50

Net Throughput (gal/yr) 7,500,000
Is tank heated (y/n) N

Shell Color/Shade White/White
Shell Condition Good

Roof Color/Shade White/White
Roof Condition Good

Type Cone
Height (ft) 0.00

Slope (ft/ft) Cone Roof) 0.00

Vacuum Settings (psig) -0.03
Pressure Settings (psig) 0.03

Meterological Data used in Emissions Calculations: Buffalo, New York (Avg Atmospheric Pressure = 14.37  psia)

Identification

Tank Dimensions

Paint Characteristics

Roof Characteristics

Breather Vent Settings



GHD 11192627 (3) Att 1

TANKS 4.0.9d
Emissions Report - Detail Format

Detail Calculations (AP-42)
Vertical Fixed Roof Tank

Chaffee, New York
FROM TANKS

Annual Emission Calculations DETAILED PDF AP-42 EQUATIONS CALCULATIONS

Standing Losses (lb) LS = 365 VV WV KE KS LS = 359.7439 lbs
VV = Vapor Space Volume (cu ft) VV = 37785.1768 cu ft

WV = Vapor Density (lb/cu ft) WV = 0.0011 lb / cu ft
KE = Vapor Space Expansion Factor KE = 0.0298
KS = Vented Vapor Saturation Factor KS = 0.7848

Tank Vapor Space Volume
VV = Vapor Space Volume VV = [(Pi/4) D2] HVO VV = 37785.1768 cu ft

D = Tank Diameter
HVO = Vapor Space Outage HVO = HS - HL + HRO HVO = 15.3411 ft HVO = HE/2 for horizontal tank

Hs = Tank Shell Length
HL = Average Liquid Height

Roof Outage

Roof Outage (Cone Roof)
Roof Outage HRO = 1/3 HR HRO = 3.8411 ft
Roof Height

SR = Roof Slope HR = SR*RS HR = 0.5000 ft
RS = Shell Radius

Vapor Density
WV = Vapor Density WV = Mv PVA / R TLA WV = 0.0011 lb / cu ft 0 deg F = 459.67 R

MV = Vapor Molecular Weight MV =   18.0008 lb/lb-mole
Vapor Pressure at Daily Average

Liquid Surface Temperature
TLA = Daily Avg. Liquid Surface Temp TLA = 0.44 TAA + 0.56 TB+ 0.0079*alpha*I TLA = 508.9255 R = 9.59 deg C

TAA = Daily Average Ambient Temp TAA = TAX+TAN / 2 TAA = 47.6792 deg F = 507.35 R
Ideal Gas Constant R 10.7310

TB = Liquid Bulk Temperature TB = TAA + 6 alpha - 1 TB = 507.3692 R
Tank Paint Solar Absorptance (Shell) 0.17 As per Table 7.1-6: White/Good = .17
Tank Paint Solar Absorptance (Roof) 0.17

I = Daily Total Solar Insulation
Factor 1,165.412 Btu/sqft d IAVG = 1,165 Btu/ft2-d as per sources mentioned on page 6-5 

of TANKS user manual
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TANKS 4.0.9d
Emissions Report - Detail Format

Detail Calculations (AP-42)
RS = Shell Radius

0
FROM TANKS

Annual Emission Calculations DETAILED PDF AP-42 EQUATIONS CALCULATIONS

Vapor Space Expansion Factor As per sources listed on page 6-5 of TANKS user manual:

KE = Vapor Space
Expansion Factor

KE = [delta TV/TLA]+ [(deltaPV-delta PB)/(PA-PVA)] KE = 0.0298 TAX = 515.4867

delta TV = Daily Vapor 
Temperature Range

delta TV = 0.72(TAX-TAN)+0.028*alpha*I] delta TV = 17.2654 R TAN = 499.2117

delta PV = Daily Vapor
Pressure Range

delta PV = 0.0007 psia

delta PB = Breather Vent 
Press. Setting Range

delta PB = 0.06 psia

Vapor Pressure at Daily Average
Liquid Surface Temperature

Vapor Pressure at Daily Minimum
Liquid Surface Temperature

Vapor Pressure at Daily Maximum
Liquid Surface Temperature

Daily Avg. Liquid Surface Temp. 508.9255 R

Daily Min. Liquid Surface Temp TLN = TLA - 0.25 delta TV TLN = 504.6092 R

Daily Max. Liquid Surface Temp TLX = TLA + 0.25 delta TV TLX = 513.2419 R

delta TA = Daily 
Ambient Temp. Range

delta TA = 16.2750 R

Vented Vapor Saturation Factor
Vented Vapor Saturation Factor KS = 1/[1+ (.053*PVA*HVO)] KS = 0.7842

Vapor Pressure at Daily Average
Liquid Surface Temperature

Vapor Space Outage

Working Losses LW = 0.0010 MV PVA Q KN KP LW = 1087.7588 lbs

MV = Vapor Molecular Weight MV =   18.0008 lb/lb-mole Q = annual net throughput = tank capacity [bbl] * annual 
turnover rate, bbl/yr

PVA = Vapor Pressure at Daily Average Liquid 
Surface Temperature

KN = working loss turnover (saturation) factor, 
dimensionless; see Figure 7.1-18

Q = Annual Net Throughput 1 bbl/yr = 42 US gal/yr Q = 178,571.43 bbl/yr for turnovers >36, KN = (180 + N)/6N
Annual Turnovers N = 18.5018 for turnovers <36, KN = 1

KN = Turnover Factor KN = (180 + N)/6N KN = 1.0000 KP = working loss product factor, dimensionless
Maximum Liquid Volume for crude oils KP = 0.75
Maximum Liquid Height

Tank Diameter
KP = Working Loss Product Factor KP = 1.00

Total Losses LT = 1447.5028 lbs
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TANKS 4.0.9d
Emissions Report - Detail Format
Individual Tank Emission Totals

Emissions Report for: Annual

Vertical Fixed Roof Tank
Chaffee, New York

Working Loss
Total Leachate 1087.75883

2-Butanone 0.01791
Acetone 0.04253

Tetrahydrofuran 0.01030
3-Methylphenol 0.00001
4-Methylphenol 0.00000

Phenol 0.00001
Water 1087.68808

CALCULATED VALUES

Losses (lbs)
Breathing Loss Total Emissions

359.74392 1447.50275
0.00592 0.02383
0.01406 0.05659
0.00341 0.01370
0.00000 0.00001
0.00000 0.00000
0.00000 0.00001

359.72052 1447.40860
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TANKS 4.0.9d
Emissions Report - Detail Format
Liquid Contents of Storage Tank

Vertical Fixed Roof 
Tank

Chaffee, New York

CALCULATED 
VALUES

Liquid Vapor Liquid Vapor Mol Detected Compounds

Bulk Temp Mol Weight Mass Mass Weight
Basis for 

Vapor 
Pressure

Table 7.1-3
CAS Number MWi

Leachate 
Concentratio

n 1 Ci Ci / MWi Xi

MV = 
Mi [(P 

Xi)/PVA]

Mixture/Component Month Avg. Min Max (deg F) Avg. Min Max g/mol Fraction Fraction g/mol Calculation
s A B C (g/mol) (ug/L)

Leachate All 49.26 - - 47.70 0.3384 - - 18.0008 - - 18.00 - - - - - - - - 18.0008
2-Butanone 0.7848 - - 72.1100 0.0000 0.0000 72.11 6.8645 1150.207 209.246 72.11 7100 0.0000071 0.000000 0.000002 0.0003

Acetone 2.2051 - - 58.0800 0.0000 0.0000 58.08 7.117 1210.595 229.664 58.08 6000 0.000006 0.000000 0.000002 0.0007
Tetrahydrofuran 1.5255 - - 72.1100 0.0000 0.0000 72.11 6.995 1202.29 226.25 72.11 2100 0.0000021 0.000000 0.000001 0.0002
3-Methylphenol 0.0008 - - 108.1400 0.0000 0.0000 108.14 7.508 1856.36 199.07 108.14 2700 0.0000027 0.000000 0.000000 0.0000
4-Methylphenol 0.0003 - - 108.1400 0.0000 0.0000 108.14 7.035 1511.08 161.85 108.14 2700 0.0000027 0.000000 0.000000 0.0000

Phenol 0.0016 - - 94.1100 0.0000 0.0000 94.11 7.1330 1516.790 174.95 94.11 1250 0.00000125 0.000000 0.000000 0.0000

Water 0.3384 - - 18.0000 1.0000 0.9999 18.00

0.3384 psia 
at 68 deg F 

via 
engineeringt
oolbox.com

- - - 18.00 999978150 0.99997815 0.055554 0.999995 17.9997

check: 1.0000 1.0000 check: 1.00000

Daily Liquid Surface Temperature Vapor Pressure

(deg F) (psia)
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   The Power of Commitment 

GHD       

2055 Niagara Falls Boulevard 
Niagara Falls, NY 14304 
USA 
www.ghd.com 
 

Our ref: 11222881 
 
 
22 December 2021 
 
Mr. Alan Zylinski 
New York State Department of Environmental Conservation 
Region 9 
270 Michigan Avenue 
Buffalo, NY 14203 

Closeout of Comments on Air Permit Application, dated March 10, 2021 - Chaffee Landfill 
Title V Permit Number 9-1462-00001/00013 

Dear Mr. Zylinski: 

On behalf of Waste Management of New York LLC (WMNY), GHD hereby presents this follow-up to 
comments provided by the New York State Department of Environmental Conservation (NYSDEC), dated 
March 10, 2021. GHD provided a response to the March 10, 2021, comments by NYSDEC on May 5, 2021. 
Based on an email from Mr. Michael Emery, dated October 25, 2021, NYSDEC indicated that all of the 
March 10, 2021, comments have been adequately addressed except for Comment 11. Comment 11 
pertains to the applicability of the parts cleaners to 6NYCRR Part 226-1, Solvent Cleaning Processes. If the 
parts cleaners fit the trivial source citation under 6 NYCRR 201-3.3(c)(49), they do not need to be permitted 
but may still be subject to Part 226-1. The exceptions listed under 6 NYCRR 226-1.7 do not include cold 
cleaning degreasers. Therefore, NYSDEC requested that GHD re-evaluate the applicability of 6 NYCRR 
Part 226-1 to the Chaffee Landfill facility.  

In response to this request, GHD is in agreement that even though the parts washers are trivial units, they 
will still be subject to 6 NYCRR Part 226-1. WMNY is currently assessing options being provided by the 
vendor in order to ensure compliance no later than December 1, 2022. A link to the vendor website with 
additional information is provided as: https://www.safety-kleen.com/new-york-solvent-conversion. 

It is our understanding that the addressing of NYSDEC comments, dated March 10, 2021, did not result in 
any changes to the emissions information provided in the modelling report, dated July 2020. Therefore, 
there are no changes required to the AERMOD model evaluation that has already been provided to 
NYSDEC (that was done in accordance with 6 NYCRR Part 212). Please confirm that NYSDEC agrees with 
this assessment and that no more information is required as part of the air permit application process. 

We appreciate your time and consideration in this matter. Please feel free to contact the undersigned if you 
have any questions, or if you would like clarification or additional information. We will quickly respond to any 
questions you have, and we appreciate your timely review. 

Regards, 

 
 
 
 

Steven Wilsey    Bryan P. Szalda 
Vice President    Engineer 
 
716-205-1982    716-205-1894 
steven.wilsey@ghd.com  bryan.szalda@ghd.com 
 
 

cc: J. Rizzo, WMNY Chaffee 
 M. Mahar, WMNY Chaffee 

http://www.ghd.com/
https://www.safety-kleen.com/new-york-solvent-conversion
mailto:steven.wilsey@ghd.com
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