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I. Introduction 
 
Guzi-West Inspection and Consulting, LLC (Guzi-West) was retained in May 2024 to provide 
environmental consulting services for the subject facility, Coffin Butte Landfill (CBL). CBL is 
located at 28972 Coffin Butte Road, Corvallis, OR 97330; see Figure 1, Appendix A. The CBL is 
owned and operated by Valley Landfills, Inc. (VLI). This report of findings presents the results of 
an independent review of the facility’s management and permitting compliance of the landfill gas, 
methane, as well as if methane generation is likely to pose health concerns for the surrounding 
community. As explained in further detail below, our review focuses on monitoring events and 
corresponding reports from the third quarter of 2022 to the second quarter of 2024. Total methane 
production by the landfill and modeling of methane dispersement throughout the site and beyond 
are outside our scope of work. The report’s findings, conclusions, and recommendations will not 
be submitted to regulatory agencies and/or other parties outside of VLI, unless Guzi-West is 
specifically authorized to do so by VLI. Guzi-West prepared the report in conjunction with GHD, 
a global, multidisciplinary professional services firm with expertise in the environmental, 
engineering, architecture, and design and construction fields. The Sections below present the air 
quality regulations governing the landfill; how the landfill controls, manages, and monitors 
methane and other landfill gases; the regulatory compliance record of CBL specific to methane; 
potential health effects of methane, carbon dioxide, and other landfill gases; and finally 
conclusions and recommendations. Again, this report primarily focuses on methane alone, but 
other landfill gases are briefly discussed where appropriate. 
 
II. Regulatory Background 
 
The facility began accepting waste in 1978, has a design capacity of approximately 39.7 million 
tons, and a projected closure date of 2041. The subject facility is regulated under numerous 
regulatory permits and as such numerous Plans, Manuals, and Documents go into varying levels 
of details based upon their specific topics; the additional Plans, Manuals, and Documents are 
available under separate cover by request. The primary regulations specific to air quality and the 
subject scope of work are as follows: the Clean Air Act (CAA), the National Emission Standards 
for Hazardous Air Pollutants (NESHAPs), the New Source Performance Standards (NSPS), and 
the landfill gas emission requirements specified within Oregon Administrative Rules (OAR) 
Chapter 340, Division 239. Title V of the CAA requires each state to develop a comprehensive 
operating permit program for major industrial sources of air pollution. Oregon’s Department of 
Environmental Quality (DEQ) is the governing body responsible for enforcing facilities subject to 
Title V within the state of Oregon. CBL is an active municipal solid waste landfill (MSWLF) 
operating under Oregon DEQ Title V Operating Permit No. 02-9502-TV-01. CBL’s Title V Permit 
was issued October 30, 2009 and was set to expire October 1, 2014 but has been administratively 
extended by Oregon DEQ to date; a copy of the permit is provided in Appendix B. The facility’s 
Title V Permit imposes emission limits and standards, testing, monitoring, and recordkeeping 
requirements specified under the CAA, NESHAPs, and NSPS.  
 
On March 10th, 2020, Oregon Governor, Kate Brown, signed Executive Order No. 20-04 which 
directed state agencies to reduce and regulate greenhouse gas emissions. In an effort to meet the 
Governor’s directive, the Oregon Environmental Quality Commission (EQC) and DEQ 
subsequently conducted a formal Landfill Gas Emissions rulemaking where they evaluated 
regulations in effect in neighboring states and their approaches to regulating and reducing 
greenhouse gas emissions. This led to the adoption of Oregon-specific landfill gas emission rules. 
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CBL maintains greater than or equal to 200,000 tons of waste-in-place and as such is required to 
adhere to the emission limits and standards, testing, monitoring, and recordkeeping requirements 
specified within OAR Chapter 340 Division 239 (OAR 340-239), the conditions specified within 
OAR 340-239 are notably more stringent than federal regulations specified under the CAA, 
NESHAPs, and NSPS. Due to the increased requirements, CBL retained SCS Field Services (SCS-
FS) in the Fall of 2022 to complete the required Surface Emissions Monitoring (SEM). As detailed 
in SCS-FS’s quarterly reports and summarized immediately below, the following requirements are 
stricter than the NESHAP regulations and require additional compliance. 
 
SURFACE EMISSION METHANE CONCENTRATION LIMITS 
340-239-0200 (1) Surface Emission Methane Concentration Limits. Except as provided in OAR 

340-239-0110(4), 340-239-0110(5), 340-239-0300, and 340-239-0600(1), beginning August 1, 

2022, or upon commencing operation of a newly installed gas collection and control system or 

modification of an existing gas collection and control system pursuant to OAR 340-239-0110(1), 

whichever is later, no location on the landfill surface may exceed either of the following methane 

concentration limits: 

(a) 500 parts per million by volume (ppmv), other than nonrepeatable, momentary 

readings, as determined by instantaneous surface emissions monitoring conducted in 

accordance with OAR 340-239-0800(3)(b); 

(b) An average methane concentration limit of 25 ppmv as determined by integrated 

 surface emissions monitoring conducted in accordance with OAR 340-239-800(3)(c). 

 
The 500 ppmv limit is an existing requirement under Federal regulations, however the average 
methane concentration limit of 25 ppmv is unique to OAR 340-239. 
 
SURFACE EMISSION RECORDKEEPING 
340-239-0700 A landfill owner or operator subject to this division must maintain the following 

records for at least five years: 

• 340-239-0700(2)(a)(C) All instantaneous surface readings of 100 ppmv methane or 

greater. All exceedances of the limits in OAR 340-239-0100(6)(b) and 340-239-0200, 

including the location of the leak (or affected grid), leak concentration in ppmv methane, 

date and time of measurement, the action taken to repair the leak, date of repair, any 

required remonitoring and the remonitored concentration in ppmv methane, wind speed 

during surface sampling, and the installation date and location of each well installed as 

part of a gas collection system expansion;  
 
The Federal regulations only require monitored surface emissions over 500 ppmv to be 
documented, thus recordkeeping is now kept on emission points 100 ppmv or over. All repeatable 
instantaneous records of 100 ppmv or higher (taken during SEM) must be kept for 5 years AND 
recorded in the semi-annual reports. 
 
Guzi-West’s compliance review for the subject facility is presented in Section IV and focuses on 
CBL’s compliance record when the more stringent rules under OAR 340-239 became effective in 
the third quarter of 2022.  
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III. Landfill Gas Collection & Control System (GCCS) 
 
All municipal waste landfills produce landfill gases and must utilize engineering controls to 
manage and control their production. Typically, landfill gases comprise a mixture of methane 45%-
60% and carbon dioxide 40%-60% by volume. Common contaminant gases and the processes by 
which they are generated include:  

• methane generated from the decomposition of organic materials by bacterial action under 
anaerobic conditions;  

• carbon dioxide typically generated by oxidation of methane in aerobic layers surrounding 
the landfill;  

• other gases, including sulphur dioxide, helium, hydrogen, and gaseous alkanes and alkenes 
associated with wastes and degradation products within the landfill;  

• and organic vapours associated with the presence of petroleum and other hydrocarbon 
products. 

 
CBL maintains landfill gases (LFG) via the utilization of a gas collection and control system 
(GCCS). A new GCCS Design Plan was prepared by Energyneering Solutions and submitted to 
CBL on December 9, 2021 in order to meet new requirements specified within OAR 340-239. A 
copy of the Plan is included in Appendix C, and the description presented herein is based upon the 
information presented within the Plan. Generally speaking, a network of extraction wells and 
vertical and horizontal piping are utilized to capture LFG and route it to the nearby electrical 
generation plant owned and operated by the Pacific Northwest Generating Cooperative (PNGC); 
see Figure 2, Appendix A. A Master Design Plan exists for the facility’s GCCS in order to 
accommodate placement of additional components as additional waste is placed into new landfill 
cells, see Appendix C.  
 
The operation of CBL’s GCCS has been designed in accordance with 340-239-0110(1)(c)(C) in 
order to handle the maximum expected gas flow rate from the entire area of the landfill that 
warrants control over the intended use period of the gas control or treatment system equipment. 
Because CBL already had an established GCCS, it was capable of calculating the actual maximum 
gas flow rate using the equation from 40 CFR 60.755(a)(1)(ii). The maximum expected LFG flow 
rate for the site was used for sizing the GCCS. The LFG generation rate calculations were 
performed using the United States Environmental Protection Agency (EPA) Landfill Gas Emission 
Model (LandGEM) (values - k=0.04/year and L0=80 m3/Mg), historical waste receipts and the 
permitted design capacity of the facility. The maximum LFG generation rate is projected to be 
approximately 6900 standard cubic feet per minute (SCFM). The LandGEM emissions model is a 
design tool which uses the information available to project future operating conditions. This model 
was developed based upon operating conditions at a cross-section of landfills within the United 
States and is approved for use by the EPA. Actual operating parameters may dictate changes in 
the system flow characteristics and process equipment as the system is developed. The LandGEM 
model meets the requirements of OAR 340-239-0110(2). 
 
As of 2021, the GCCS specifically consisted of 312 active vertical extraction wells and horizontal 
collectors that each adhere to a 55 feet minimum depth and 15 feet minimum spacing between 
wells. The GCCS includes LFG piping capable of maintaining an adequate vacuum even under 
maximum load of gases, trenching & sloping that consists of a 3% grade to ensure proper drainage 
of liquids towards the landfill, and wellheads equipped with positive closing throttle valves, and 
two sampling ports to measure oxygen and nitrogen concentrations. All aspects of the GCCS have 
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been constructed using PVC, high density polyethylene (HDPE) pipe, fiberglass, corrosion 
resistant steel, neoprene gaskets, and other non-porous corrosion resistant materials. Condensate 
that forms in the GCCS piping is discharged to the leachate collection system (LCS) via direct 
connections to LCS clean/access riser or to condensate pump stations located around the perimeter 
of the disposal area. Condensates are disposed of with landfill leachate in accordance with the 
requirements of the facility Solid Waste Permit. Again, collected LFG is directed to an electrical 
generation plant owned and operated by the Pacific Northwest Generating Cooperative (PNGC) 
which consists of three 3516 Caterpillar engines and two 3520 Caterpillar engines; the engines are 
respectively capable of combusting approximately 287 SCFM and 527 SCFM each. PNGC’s 
system also includes two backup utility flares to handle excess LFG totaling 3,000 SCFM. 
Essentially, LFG is captured by the GCCS and routed to the PNCG power plant where it’s utilized 
to generate power; excess LFG, if present, is routed to the facility utility flares. Flare exhaust and 
LFG flow rates are continuously monitored using a thermocouple installed at the flare tip and an 
orifice plate along LFG pipes downstream of the flare system in accordance with OAR 340-239-
0110 (2)(c)(A)(ii)(I). 
 
IV. CBL Methane Monitoring and Regulatory Compliance Record Review 
 
CBL is required to adhere to the Clean Air Act (CAA), the National Emission Standards for 
Hazardous Air Pollutants (NESHAPs), the New Source Performance Standards (NSPS), and the 
landfill gas emission requirements specified within OAR 340-239. The most stringent standards 
must be adhered to and at this time the conditions specified within OAR 340-239 are equally or 
more stringent than the conditions specified in the CAA, NESHAPs, and the NSPS. OAR 340-239 
references three primary types of surface emission measurements for methane: instantaneous, 
integrated, and pressurized piping and/or components. Instantaneous measurements are collected 
at a specific location and time, while integrated measurements are averages of several 
measurements across an area or grid. Concentration limits for instantaneous and integrated 
measurements are specified within OAR 340-239 where additional monitoring requirements and 
corresponding corrective actions are imposed based upon exceedances of the established limits. 
The flowchart presented in Appendix D depicts how exceedances over given limits trigger 
additional follow-up monitoring, tighter monitoring grids, and requirements for GCCS system 
expansion if the follow-up monitoring identifies remaining exceedances. For instance, should any 
measurements from instantaneous or integrated routine monitoring be in exceedance of the 
instantaneous methane limit of 500 ppmv and/or the integrated methane limit of 25 ppmv, the first 
re-monitoring event must occur 10-days from the initial exceedance. If the first re-monitoring 
event finds a second exceedance over the 500 ppmv or 25 ppmv threshholds, a second re-
monitoring must be performed within 10 days. If the second re-monitoring identifies exceedances 
over the 25 ppmv integrated threshholds, GCCS system expansion must be performed no later than 
120 days after the date the third exceedance was identified. Instantaneous exceedances are re-
monitored in an initial 10-day monitoring period, 2nd 10-day monitoring period, as well as a 1-
month follow-up monitoring period; GCCS system expansion must be performed no later than 120 
days after the date the fourth exceedance was identified. Similarly, GCCS pressurized piping 
and/or components containing landfill gas under positive pressure must also be monitored for 
leaks. If a component leak is found exceeding 500 ppmv methane, it must be tagged and repaired 
within 10 days. The flowchart provided in Appendix D identifies additional requirements/actions 
for methane concentrations found between 100-499 ppmv, <100 ppmv. <25 ppmv and provides a 
visual representation of the instantaneous and integrated monitoring process.  
 

Exhibit 39 
Page 7 of 249



 

Guzi-West 5 

As previously noted, Surface Emissions Monitoring (SEM) at CBL is conducted by SCS Field 
Services (SCS-FS) and in accordance with OAR 340-239 requirements. Per SCS-FS 
documentation, the subject facility is divided into a grid of 105 separate 50,000 square foot areas; 
see Figure 3, Appendix A for an aerial photograph of the landfill with an overlay of the 105 
separate grids. Surface emissions readings are recorded every five seconds while SCS-FS 
personnel walk monitoring pathways through the 105 grids. Meanwhile, instantaneous 
measurements are collected from cracks, holes, and other cover penetrations in the surface. Any 
instantaneous measurements exceeding the 100 or 500 ppmv standards (reporting and compliance 
levels, respectively) are GPS tagged and stake-marked for onsite personnel to perform remediation 
or repairs. The integrated averages for each grid are based on the readings collected every 5 
seconds and stored on the instrument. The readings are downloaded, and the averages calculated 
for each grid using SCS eTools®. The most recent SCS-FS quarterly SEM report (Q2 2024) 
specifies monitoring is being performed on 25-foot pathways based on a prior inspection, in which 
exceedances were observed. As stipulated in OAR, if uncorrectable exceedances within the 10-
day limitation are detected or emissions are discovered during an inspection by Regulatory 
Agencies, the landfill must perform monitoring on a 25-foot pathway on a quarterly basis for active 
disposal sites. Upon completion of four consecutive SEM events without an uncorrectable 
exceedance of the 25 ppmv or 500 ppmv standards, other than non-repeatable momentary readings, 
the landfill may perform the quarterly monitoring on a 100-foot spacing. Figure 4, Appendix A, 
depicts the monitoring pathway utilized by SCS-FS during the most recent field monitoring events 
conducted on June 11, 16, 18, 24, 26, and July 6, 16, and 26, 2024. The monitoring equipment 
includes a Thermo Scientific TVA 2020 Portable Flame Ionization Detector (FID) and a Weather 
Anemometer. The FID measures airborne methane between 1-50,000 ppmv and is calibrated in 
accordance with EPA Method 21. The Weather Anemometer records the weather conditions 
onsite, ensuring accurate measurement conditions (monitoring cannot be performed in wind 
exceeding 10mph or rain). To collect measurements, the FID inlet is held within 2 inches of the 
landfill surface while walking the grid in parallel paths. During monitoring for the pressurized pipe 
and components, the FID inlet is held a half inch from the component. Instantaneous monitoring 
results are recorded onsite if a reading above the 100 ppmv reporting threshold or the 500 ppmv 
compliance threshold is noted. Again, integrated monitoring results are calculated from the 
measurements collected every five seconds while SCS-FS traverses monitoring paths within each 
established grid; the measurements are stored on the FID and subsequently averaged to determine 
an integrated average for each of the 105 grids. The compliance summary presented below focuses 
on CBL’s compliance record when the more stringent rules under OAR 340-239 became effective 
in the third quarter of 2022. Table 1, Appendix E, identifies the monitoring period, instantaneous, 
integrated, and pressurized piping and/or component monitoring results broken down by ‘initial’, 
‘1st 10-day re-monitoring’, ‘2nd 10-day re-monitoring’, ‘1-month re-monitoring’ (instantaneous 
only), as well as any notes made during Guzi-West’s review.   
 
Monitoring and determining compliance for an active landfill is uniquely challenging in that new 
material is constantly being added, settling, and decaying, which results in the generation of 
increasing amounts of landfill gas. OAR 340-239 appears to provide a structure for more frequent 
and stringent monitoring of landfill gas generation where initial exceedances are warning signs 
that trigger tighter monitoring pathways, frequency, recordkeeping, etc. Close follow-up is 
required for re-monitoring to determine if the landfill was able to implement corrective actions to 
reduce the initial exceedance below regulatory thresholds. In the event the exceedances remain 
above the thresholds for consecutive monitoring events, then corrective actions, ultimately 
involving system expansion, must be implemented. Thus, exceedances appear to be a relatively 
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expected outcome when operating an active municipal solid waste landfill. In our interpretation, 
the goal of OAR 340-239 is to cumulatively reduce landfill gas generation within the State of 
Oregon, thereby reducing greenhouse gas emissions within the state, by requiring landfill operators 
to more closely monitor and manage landfill gas generation. In that sense, we expect CBL’s 
‘compliance’ to be measured as much by the implementation of corresponding corrective actions 
after an exceedance, as by the record of compliance/exceedance of emission measurements alone.  
 
As depicted on Table 1, Appendix E, eight individual quarters were evaluated for CBL during our 
review (Q3 2022 – Q2 2024) and instantaneous and/or integrated exceedances were identified in 
each of the eight quarterly monitoring events. Five quarters had individual exceedances which 
remained above regulatory threshold from the initial monitoring, 1st 10-day re-monitoring, 2nd 10-
day re-monitoring, and 1-month re-monitoring events thereby requiring system expansion. Six 
quarters had integrated exceedances which remained above regulatory threshold from the initial 
monitoring, 1st 10-day re-monitoring, and the 2nd 10-day re-monitoring events thereby requiring 
system expansion. CBL, in turn, performed gas collection and control system expansions within 
120 days following each individual and/or integrated exceedance during the subject review period 
(Q3 2022 – Q2 2024).  
 
Due to the previously mentioned challenge of assessing landfill gas production for an active 
landfill, Guzi-West felt comparisons to other Oregon landfills would give the best representation 
of if CBL’s methane exceedances and accompanying corrective actions were typical in the industry 
or not. Guzi-West submitted a freedom of information act request to the Oregon DEQ on October 
31, 2024 for quarterly SEM reports from the third quarter of 2022 to the second quarter of 2024 
for the Columbia Ridge, Knott, and Roseburg Landfills; all of which are representative landfills 
for comparison. Initially, a single quarterly SEM report was provided for Q2 2024 for the Roseburg 
Landfill; all other reports provided were annual and semi-annual summary reports. Unfortunately, 
the annual and semi-annual reports do not contain the level of detail quarterly reports do and thus 
statistical comparisons were generally not possible. Specifically, the annual and semi-annual 
reports do not include, and are not required to, the total number of integrated and instantaneous 
measurements for a given monitoring event, definitions for single measurements, etc. (i.e. the 
reports typically provide summaries of the number of total exceedances, but not how many overall 
measurements were collected for a given monitoring event where statistical analyses could be 
calculated and compared between landfills). Guzi-West made numerous additional requests for 
quarterly reports for the additional landfills; ultimately, Oregon DEQ Air Quality Permit 
Coordinator, Cynthia Ferris, explained that, “Generally, the SEM reports are hidden within the 
annual and semi-annual reports. We don’t receive separate reports from the facilities each quarter. 
The permit only requires reporting of instantaneous surface methane readings greater than 100 
ppm (Condition 51.a.i) and says nothing of reporting the integrated measurements, so we may not 
have that information, but the source is required to keep those records." Essentially, what is 
contained in the annual and semi-annual reports is all that is required to be kept by Oregon DEQ 
and by extension all that can be requested from them. Nevertheless, the one quarterly SEM report 
that was provided was the Q2 2024 report from the Roseburg Landfill does provide a direct 
comparison for a randomly selected snapshot in time; a copy of the report is provided in Appendix 
F. Both CBL and Roseburg Landfill are municipal solid waste landfills, with Roseburg Landfill 
being roughly a fifth of the size of CBL. Further, SCS Engineers performs the surface emissions 
monitoring at the Roseburg Landfill, the same firm that performs surface emissions monitoring for 
CBL, making it ideal for comparison as similar or identical equipment, employees, and standard 
operating procedures were utilized. We recognize and acknowledge comparison of a single 
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quarterly event is insufficient to determine compliance over time between the two facilities; 
however, the goal of making the comparison is to gauge what is typical in the industry. Even 
comparison of a single monitoring event can provide the general public, report readers, and CBL 
staff a valuable assessment of how CBL compares against industry peers. It should be noted the 
EPA collected instantaneous measurements for the CBL during the second quarter of 2024, but 
did not for the Roseburg Landfill. The most representative method of comparing the landfills is to 
utilize data only collected by SCS-FS due to the reasons specified above regarding the same 
employees, standard operating procedures, etc.; regardless, the data is presented and analyzed both 
including and excluding the EPA data. As shown in Table 2, Appendix E, 63% of the instantaneous 
measurements collected from the Roseburg Landfill exceeded the 500 ppmv methane limit in the 
initial monitoring event (12 of the 19 instantaneous measurements) compared to 56% of the CBL 
for the same period (22 of the 39 instantaneous measurements). If the EPA measurements are 
included for CBL, 78% of the instantaneous measurements exceeded the 500 ppm methane limit 
(63 of the 80 measurements). The Roseburg Landfill did not have any exceedances of the 
integrated methane limit, 25 ppm, and 42 grids were monitored out of the total 54 grids present. 
Grids are not monitored, or required to be, if active landfill operations are occurring in a given 
grid. Meanwhile, 7% of the CBL integrated grids monitored exceeded the integrated methane limit 
(3 of the 42 grids monitored). No integrated measurements were collected/calculated by the EPA.  
 
The second component analyzed was how quickly were the instantaneous and integrated 
exceedances able to be corrected by either facility. The Roseburg Landfill was able to implement 
corrective actions wherein the first 10-day re-monitoring event showed no exceedances of the 
instantaneous limit remained; CBL was unable to implement successful corrective actions for 16 
of the 17 instantaneous exceedances and system expansion was required in those areas. CBL was 
able to implement corrective actions for the integrated exceedances and all 3 integrated 
exceedances returned to below methane limits within the first 10-day monitoring event. Generally 
speaking, the number of exceedances between the two facilities is comparable, while the Roseburg 
Landfill was able to implement corrective actions more quickly to resolve the issues identified in 
the instantaneous exceedances. CBL was able to implement corrective actions to resolve the 
exceedances of the integrated limit, but the instantaneous exceedances identified led to the 
expansion of the gas collection and control system as corrective actions were unable to be 
implemented within one month. In summary, we expect this comparison to be typical of the 
industry where some landfills will have more exceedances than others in given quarters; corrective 
actions will be quickly and easily implemented for some areas where exceedances are required 
while other exceedances will identify areas wherein system expansion is required. Our 
interpretation remains that the regulation, by design, is meant to encourage continuous adaptive 
solutions to identified problems as the need arises. The triggers for re-monitoring and eventually 
system expansion are in place to allow a facility to attempt to rectify exceedances with small scale 
solutions until it becomes apparent that the system itself needs additional resources to handle the 
amount of gas that the landfill is producing. The purpose of the regulation is not to prevent 
exceedances, it is to use the identification of exceedances as a guide to address the facility’s gas 
collection and control needs.  
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V. Potential Health Effects of Methane, Carbon Dioxide, and Other 
Landfill Gases 

 
CBL requested Guzi-West objectively review the site’s generation of the landfill gas, methane, 
and any potential health effects it could pose to the community surrounding the facility. Presented 
below is a discussion of the typical health effects associated with landfill gases, regulatory limits 
and health-based goals for the primary landfill gases (methane and carbon dioxide), the exposure 
paths landfill gases typically follow, and finally an evaluation of the subject facility’s potential 
impacts to the community.  
 
The primary gases produced by a landfill are methane and carbon dioxide making up 99%, or 
greater, of gases typically produced. In addition to methane and carbon dioxide, landfill gases can 
also contain trace amounts of other gases, including volatile organic compounds (VOCs) and 
hazardous air pollutants. According to the Agency for Toxic Substances & Disease Registry 
(ATSDR) (a federal public health agency of the U.S. Department of Health and Human Services), 
the short-term and long-term effects associated with landfill gases can include the following: 

1. Short-Term Effects: 

o Odors: Unpleasant odors from sulfur compounds can cause headaches, nasal 
congestion, eye, nose, and throat irritation, cough, and nausea. 

o Respiratory Issues: Exposure to landfill gas can exacerbate asthma and other 
respiratory conditions. 

o Direct Exposure: People living near landfills may experience skin irritation or 
dermatitis from contact with contaminated soil or water. 

o Eye Irritation: Gases like H₂S can cause eye irritation, redness, and watering. 

2. Long-Term Effects: 

o Mental Health: Persistent odors and health concerns can lead to stress and anxiety 
among community members. 

o Carcinogenic Risks: Though they are normally only present in landfill gas in small 
quantities and therefore unlikely to cause any community health effects, it is well 
known that VOCs such as benzene and other non-methane organic compounds pose 
a carcinogenic hazard to human health. 

o Chronic Exposure: Prolonged exposure to low levels of certain VOCs can lead to 
more serious neurological effects, including cognitive impairments. 

 
Methane and carbon dioxide are both classified as simple asphyxiants meaning that, within 
enclosed areas, either gas can build up and displace oxygen creating an oxygen deficient 
atmosphere. Further, methane is considered a flammable gas while carbon dioxide is not. 
Regulatory limits and health-based values for both gases are discussed immediately below. The 
Occupational Safety and Health Administration (OSHA) defines an oxygen deficient atmosphere 
as an oxygen content below 19.5% by volume. OSHA has not established a Permissible Exposure 
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Limit (PEL) for methane; however, OR-OSHA has an established methane PEL of 1,000 parts per 
million (ppm) when evaluated as an 8-hour time weighted average, a 30-minute excursion limit of 
3,000 ppm (3x the PEL), and a ceiling limit of 5,000 ppm (5x the PEL). Federal OSHA and OR-
OSHA have established the same PEL for carbon dioxide at 5,000 ppm (0.5% CO2 in air) averaged 
over an 8-hour workday, and OR-OSHA has further established 15,000 ppm as a 30-minute 
excursion limit (3x the PEL), and a ceiling limit of 25,000 ppm (5x the PEL). Per the National 
Institute for Occupational Safety and Health (NIOSH), methane is considered a flammable gas 
with a lower explosive limit (LEL) of 5% by volume and an upper explosive limit (UEL) of 15% 
by volume. NIOSH has established health-based immediately dangerous to life or health (IDLH) 
values which are set at 10% of the LEL for specific air contaminants, including methane, because 
the explosive hazards are deemed a greater risk; the IDLH for methane is 5,000 ppm (10% of the 
LEL for methane, which is 50,000 ppm). Carbon dioxide has an established IDLH of 40,000 ppm. 
 
There are generally considered two main exposure paths that landfill gases can take to affect 
community health: 

1. Subsurface Migration: Gases can move through the soil and enter structures or utility 
corridors adjacent to the landfill. These exposure routes can be mitigated and reduced by 
appropriate design of landfill gas collection systems and equipment as well as regular air 
quality monitoring. The 2021 Gas Collection and Control System Design Plan prepared by 
Energyneering Solutions (Appendix C) depicts and describes how landfill gases are 
captured, monitored, and reported in detail.  
 

2. Ambient Air: Gases can migrate from the landfill surface into the surrounding air, carried 
by the wind. Figure 5, Appendix A, identifies the parcels owned by CBL, as well as parcels 
of surrounding property owners.  

Subsurface migration of methane is a well-known concern for landfill facilities; again, the 
facility’s gas collection and control system (Appendix C) addresses the engineering design for 
collection of landfill gases facility-wide, specifies how subsurface methane migration is monitored 
and reported, and identifies future expansion of the system. Each month CBL personnel measure 
methane concentrations down to 0.1% in six landfill gas probes installed in-ground to monitor any 
subsurface migration of landfill gases. As depicted in Figure 6, Appendix A, the sub surface gas 
probes are located along the south-southwestern portion of the landfill wherein CBL has gas and 
leachate collection lines are routed throughout the landfill to the PNGC power facility. No other 
power lines or other public utilities are present within the footprint of the CBL facility (i.e. the 
only subsurface utilities on-site are those associated with CBL’s landfill gas and leachate collection 
system). In addition to the probe monitoring, each month CBL personnel measure methane 
concentrations down to 0.1% in the interiors of eight site buildings and structures owned and 
utilized by CBL. The monitoring results for landfill gas monitoring, including those associated 
with landfill gas probes around the perimeter of the landfill, are reported annually in the facility’s 
Annual Environmental Monitoring Report. Based upon electronic records from 2006 to 2023, as 
well as an anecdotal information provided by Ian Macnab, CBL Environmental Manager, methane 
has not been detected in any monthly monitoring event within the six probes, nor within the 
interiors of the eight buildings and structures since at least 2006. Records prior to 2006 were not 
reviewed.  
 
The second potential route of community exposure is migration through ambient air wherein 
landfill gases can escape from the landfill surface and be carried by the wind into the community. 
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This appears to be a significant concern in the community based upon local reporting where 
references to instantaneous measurements with concentrations exceeding 100,000 ppm have been 
identified on-site. Evaluating potential community impacts with instantaneous readings is inferior 
in our opinion to utilizing integrated readings. Instantaneous readings are typically collected from 
a given area of concern (i.e. a hole in a landfill liner, below temporary tarps and cover, etc.) and 
represent ‘hot spots’ wherein measurements are collected to determine if immediate corrective 
actions are required. This is demonstrated in the previously referenced CBL Q2 2024 SEM report 
where the EPA identified a methane concentration of 118,265 ppm in an instantaneous reading 
collected on June 26, 2024, from location A20 (this measurement is the highest single 
measurement ever identified from Q3 2022 to Q2 2024). As required by OAR 340-239, the same 
location was subsequently remeasured on July 6, 2024, following implementation of corrective 
actions and a methane concentration of 27 ppm identified. Similarly, the EPA identified 41 
instantaneous readings above 500 ppm in their June 26, 2024 field inspection, all but 2 of those 
locations had fallen below 500 ppm when remeasured on July 6, 2024. In contrast, the integrated 
monitoring utilizes 105 separate grids divided evenly across the landfill, and methane 
measurements are automatically collected every five seconds with an FID as field personnel 
systematically traverse across the defined grids collecting measurements within 2-inches of the 
landfill surface. Averages are then calculated for each grid utilizing thousands of individual 
methane measurements and each grid average then compared against the 25 ppmv methane limit. 
By averaging thousands of measurements, the high measurements are still included but their 
significance can be seen as a whole for the entire grid, as well as for the landfill as a whole. For 
these reasons we believe the integrated monitoring measurements are the superior data set to 
evaluate the landfill’s cumulative methane generation and potential impacts to the community. The 
modeling of landfill gas migration is beyond our scope of work; however, landfill gases are well 
known to dissipate in ambient air the further away one travels from the landfill/source. Therefore, 
to provide a general understanding of the likelihood of impacts to the community, Guzi-West 
identified the highest integrated methane level identified for a given grid to date and subsequently 
compared that grid to the regulatory limits and health-based goals in order to provide a worst case 
scenario analysis specific to methane. That is, comparing the highest integrated methane 
concentrations identified on-site provides a worst-case scenario analysis as the concentrations are 
known to dissipate in ambient air as you move away from the landfill itself and toward the property 
boundary and the surrounding community. Since integrated monitoring began to be required under 
OAR 340-239 (third quarter of 2022), the highest average measurement for any single grid was 
217.64 ppmv as measured during the second quarter of 2023; this is 4.5 times below the OR-OSHA 
PEL for methane (1,000 ppm), 22 times below the IDLH for methane (5,000 ppm), and 229 times 
below the lower explosive limit for methane (50,000 ppm).  
 
 
VI. Conclusions and Recommendations 
 
Guzi-West’s scope of work focused on evaluating the subject facility’s permitting compliance 
specific to the landfill gas, methane, in addition to evaluating if methane gas production from the 
facility is posing a health risk to the surrounding community. Our evaluation was done against the 
backdrop of a relatively newly implemented Oregon rule (OAR 340-239), which imposed more 
stringent requirements specific to landfills and methane production, monitoring, recordkeeping 
and reporting. As previously mentioned, monitoring and determining compliance for an active 
landfill is uniquely challenging in that new material is constantly being added, settling, and 
decaying, resulting in the generation of increasing amounts of landfill gas. Eight consecutive 
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quarterly reports were reviewed for the subject site starting in quarter three of 2022 and ending in 
quarter two of 2024; CBL had repeated individual exceedances in five quarters and repeated 
integrated exceedances in six quarters, which collectively triggered corrective actions and/or 
system expansion to be performed. As required by OAR 340-239, CBL implemented corrective 
actions within 120 days for each area wherein exceedances were identified. Guzi-West felt 
comparisons to other Oregon landfills would give the best representation of if CBL’s methane 
exceedances and accompanying corrective actions were typical in the industry or not. Although 
obtaining quarterly reports for numerous landfills for the same monitoring period proved 
impossible, a quarterly SEM report from Roseburg Landfill was able to be obtained and provided 
a direct comparison for a representative facility. The number of exceedances between the two 
facilities was comparable, while the Roseburg Landfill was able to implement corrective actions 
more quickly to resolve the issues identified in the instantaneous exceedances for the subject 
monitoring period. In the end, we anticipate this comparison to be typical of the industry wherein 
some landfills will have more exceedances than others in given quarters; corrective actions will be 
quickly and easily implemented for some areas where exceedances are required while other 
exceedances will identify areas wherein system expansion is required. Our interpretation remains 
that the purpose of the regulation is not to prevent exceedances, it is to use the identification of 
exceedances as a guide to address the facility’s gas collection and control needs. CBL is operating 
in compliance with OAR 340-239, and we expect their monitoring, reporting, and overall 
compliance record to be similar to that of their industry peers. 
 
In the evaluation of landfill gases and potential impacts to the community surrounding the CBL 
facility, Guzi-West first assessed the potential exposure pathways landfill gases could follow. No 
measurable methane concentrations have been identified migrating in the subsurface since at least 
2006 in the closest and most likely areas where landfill gases would be expected to migrate. 
Therefore, we conclude it is very unlikely subsurface migration of landfill gases is occurring and 
potentially impacting the surrounding community. A methane concentration of 100,000 ppm or 
greater was identified at the facility and is well above the lower explosive limit for methane 
(50,000 ppm), however re-monitoring of the same location following implementation of corrective 
actions resulted in a concentration of 27 ppm. These measurements were taken during 
instantaneous monitoring which, while useful for identifying precise locations of methane release, 
is not representative of the broader system, a metric that integrated monitoring captures more 
accurately. Further, methane and carbon dioxide can cause potential hazards within confined 
spaces (either due to the creation of an oxygen deficient atmosphere, and/or in the case of methane, 
due to the creation of an explosive risk); that said, neither gas is expected to pose asphyxiation or 
explosive concerns in ambient air to the community surrounding CBL. This opinion is largely 
based upon the results of the integrated monitoring conducted at the subject facility, which began 
to be required under OAR 340-239 at the start of the third quarter of 2022. The highest average 
methane emission for any single CBL grid was 217.64 ppm measured during the second quarter 
of 2023; this is 4.5 times below the OR-OSHA PEL for methane (1,000 ppm), 22 times below the 
IDLH for methane (5,000 ppm), and 229 times below the lower explosive limit for methane 
(50,000 ppm). This risk is further reduced in ambient air the farther one travels away from the 
landfill. In conclusion, it doesn’t appear methane or carbon dioxide are likely to be present at 
concentrations that pose any immediate health concerns to the surrounding community. 
Community concerns regarding increasing greenhouse gas emissions from landfills and all sources 
is outside the scope of this project. 
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Although OAR 340-239 does not specifically require mapping and a detailed description of what 
the system expansion consisted of, we recommend CBL personnel keep a log of the components 
making up the system expansion, implementation date/s, along with mapping of what was added. 
Appendix G serves as a placeholder for this documentation. We recommend CBL consider 
implementation/expansion of continuous air monitoring devices around the property boundary to  
monitor and guide corrective actions on-site in regards to air quality, as well as to demonstrate to 
the local community CBL’s commitment to continuous compliance with applicable air quality 
regulations. This, along with consistent community engagement. appear to be the key in 
developing/re-establishing community trust, and showing that CBL is now, and will continue to 
operate within compliance of all regulatory permits at the site. 
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APPENDIX B 
Title V Operating Permit (Coffin Butte Landfill) 
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The purpose of this document is to provide a design plan in accordance with the Oregon State Plan design 
requirements for the landfill gas (LFG) collection and control system (GCCS) at the Coffin Butte Landfill 
(CBLF). This document serves as the GCCS Design Plan and was prepared pursuant to OAR 340-239-0110. 
This GCCS Design Plan supersedes all other previously prepared GCCS Design Plan Submittals. 

 
A summary of applicable regulations and implementation of these regulations at Coffin Butte Landfill is 
presented in Appendix H of this Design Plan. 

 
This Design Plan for the GCCS at CBLF has been prepared by Energyneering Solutions (ESI), as authorized 
by Republic, which operates the GCCS at CBLF. 

I certify that the GCCS as described in this plan meets the design requirements specified in OAR 340-239-
0110. I further certify that this Design Plan was prepared by me or under my direct supervision, and that I am 
a duly registered Professional Engineer. 

_____________________ 

Benjamin Benson, P.E. 

Certifying Engineer 

Oregon P.E. License No. 80443 

 

 
Coffin Butte Landfill is located in Corvallis, in Benton County, Oregon. The landfill is owned and operated 
by Republic under Solid Waste Permit Identification Number 306 issued by the Oregon Department of 
Environmental Quality (DEQ). The landfill accepts municipal solid waste (MSW), construction and 
demolition landfill waste (CDL), and inert burn waste. The landfill began accepting waste in 1978 and has a 
design capacity of approximately 39.7 million tons at a projected closure date of 2041. 

 
An active GCCS is in place and operating and will be expanded as waste continues to be placed. As of 2021, 
CBLF has 312 active vertical extraction wells and horizontal collectors in total. Existing vertical extraction 
wells have a well spacing ranging from 150 to 200 feet throughout the fill area. Whenever possible, existing 
wells were installed along permanent benches and at edges of plateaus. These locations made them easier to 
maintain, monitor, and install; additionally, this ensured the wells stayed out of the way of site filling 
operations. In other cases, some vertical wells and horizontal collectors were extended, replaced, or 
decommissioned as needed according to operation and compliance needs. 
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The elevation difference between ground surface and the operational layer at all wellhead locations is at a 
minimum 55ft (i.e. wells were not be drilled in waste less than 55ft deep), and there is a minimum of 15ft 
between the bottom of each well and the operational layer to ensure the liner is protected. All other vertical 
wells are drilled to their maximum depth to facilitate liquid collection and drainage to the base of the landfill. 
Where gravel chimneys or gabion baskets have been installed at the base of a cell, vertical wells are drilled to 
the top of the chimneys to encourage liquid drainage and collection. Borehole drilling locations were specified 
with coordinates by the Engineer in detailed designs. The selected drilling Contractor sent surveyed and 
staked well locations to the Engineer prior to drilling so that waste depths could be verified 

Permanent lateral and header pipes were installed below grade and were constructed of high-density 
polyethylene (HDPE) pipe. Temporary piping was installed either above or below grade to accommodate 
ongoing waste placement operations as needed. LFG is currently conveyed through this pipe network to the 
electrical generation plant and backup utility flares, located southeast of the disposal area. 

Condensate that forms in the GCCS piping is discharged to the leachate collection system (LCS) via direct 
connections to LCS clean/access riser or to condensate pump stations located around the perimeter of the 
disposal area. Condensate drained by gravity to the condensate pump stations is discharged through a force 
main(s) to the LCS. Condensate collected in condensate drains is transported via gravity directly to the LCS 
via leachate system access risers. The condensate is disposed of coincidentally with landfill leachate in 
accordance with the requirements of the facility Solid Waste Permit. 

Additional information and drawings of the GCCS are included in Appendix A. 

 
Currently, the landfill directs its LFG to an electrical generation plant owned and operated by the Pacific 
Northwest Generating Cooperative (PNGC) which consists of three 3516 Caterpillar engines each capable 
combusting of approximately 287 scfm and two 3520 Caterpillar engines each capable of combusting 
approximately 527 scfm each and has the ability for further expansion.  

The PNGC facility has two backup utility flares for handling excess LFG. The blower skid and flare system 
equipment are located on the southeastern corner of the landfill. The complete system includes two LFG 
blowers and two candlestick flares with a combined 3,000 scfm capacity. One 2000 scfm capacity flare was 
installed with the initial GCCS, while an additional 1000 scfm flare was installed in 2015 after the LFG flow 
to the flare station rose following GCCS expansion. As of 2021, the flare station currently has a combined 
flow approximately 2000-2200 scfm with the remainder of the collected LFG being utilizes by the power 
generation facility that has up to 95% annual generation capacity.  

The flares are designed to reduce NMOCs by 98 percent weight or reduce the outlet NMOC concentration to 
less than 20 parts per million by volume, dry basis as hexane at 3 percent oxygen, which meets 40 CFR 
§60.752(b)(2)(iii)(B), but not OAR 340-239-0110 (2)(b)(A) which requires a methane destruction efficiency of
at least 99 percent by weight. Both current flares are equipped with continuous temperature recorders and
flowmeters which meet the requirements of OAR 340-239-0110 (2)(c)(A)(i) and OAR 340-239-0110
(2)(c)(A)(ii).

In accordance with OAR 340-239-0110 (2)(c)(A)(ii)(I) the flare exhaust temperatures and LFG flow rate are 
monitored continuously. The flare exhaust temperature is monitored using a thermocouple installed at the 
flare tip. The LFG flow rate is measured using an orifice plate, installed along the LFG piping, downstream of 
the blowers. The utility flare is constantly monitored for the presence of a flame, indicating that combustion 
is occurring. Monitoring for the presence of a flame is accomplished by an ultraviolet flame scanner, 
thermocouple, or comparable device. In the event that a flame is not detected, indicating that the combustion 
process has been disrupted, the monitoring system will automatically: 

• Cut power to the LFG blowers, and;
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• Initiate the closure of a pneumatic-activated valve at the inlet to the blowers. There is no bypass
around the control device.

Stopping the blowers will cause the LFG extraction process to cease. Closing the inlet valve to the blowers 
will eliminate the potential for direct venting of LFG through the control device system. 

The backup utility flare consists of a 2,000 scfm capacity skid mounted utility flare system manufactured by 
LFG & E International in order to provide additional LFG control capacity. The utility Triton flare, model 
CF-2000, is 10-inch diameter and approximately 31-feet tall. The skid-mounted utility flare system also 
features a fail-closed valve, a main condensate knockout, a flow meter, a 2,000 scfm capacity New York 
blower, and a control valve for the blower. The blower is a single stage fan blower with direct drive 30 HP, 
480 V AC, three phase motor, and shall be capable of generating 50 inches water column (W.C.) inlet vacuum 
and 15 inches W.C. discharge pressure. 

In the event that LFG extracted from the landfill exceeds the capacity of the control systems, additional 
control mechanisms will be installed. These additional control mechanisms may include, but are not limited 
to, upgrading the existing control devices or installation of other beneficial-use facilities. 

Visual inspections of all control mechanisms associated with the control system are performed monthly. 

 
The Coffin Butte Landfill will continue to place waste in accordance with the solid waste permit. Installation 
of additional GCCS components is anticipated to be coordinated with fill development and as required by 
DEQ regulations regarding installation of GCCS components stipulated in OAR 340-239-0110: Gas 
Collection and Control System Requirements. Due to operational changes, the GCCS design plan presented 
in Appendix A may be altered to maintain compliance with the provisions of the DEQ and to accommodate 
actual field conditions at the time of construction. 

 
Vertical wells will be constructed of 6” diameter schedule 40 carbon steel or HDPE piping. Perforations of 
vertical wells will be at a suitable depth to prevent air intrusion, as calculated in Section 5.3. The borehole for 
vertical wells will be a minimum of 3ft in diameter with washed non-calcareous stone fill made up of stone 
from 1-3 inches in size. The borehole will have bentonite plug between the stone backfill and soil cover, as 
well as a secondary bentonite plug within the soil cover, to prevent migration of gas through the borehole. 
Where the wellhead comes above the landfill’s cover tarping, a geomembrane boot will be installed. Vertical 
well material, size, connections, and backfill may be modified; however, vertical wells will maintain 
compliance to OAR 340-239-0110(1) and OAR 340-239-0110(2). 

The elevation difference between ground surface and the operational layer at all wellhead locations will at a 
minimum be 55ft (i.e. wells will not be drilled in waste less than 55ft deep), and there will be a minimum of 
15ft between the bottom of each well and the operational layer to ensure the liner is protected. All vertical 
wells will be drilled to their maximum depth, within the bounds described previously, to facilitate liquid 
collection and drainage to the base of the landfill. Where gravel chimneys or gabion baskets have been 
installed at the base of a cell, vertical wells will be drilled to the top of the chimneys to encourage liquid 
drainage and collection. Borehole drilling locations will be specified with coordinates by the Engineer in 
detailed designs. The selected drilling Contractor will send surveyed and staked well locations to the Engineer 
prior to drilling so that waste depths can be verified.  

To maximize vertical well life, wells will only be drilled in areas of final, or interim final fill. Wells installed in 
interim final fill areas are designed to maximize collection from an area that will remain undisturbed for many 
years and will only be placed in areas with adequate waste depth. Eventually, as filling in these areas resumes, 
the wells will need extended or replaced to continue providing adequate collection. 
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Whenever possible, wells will be installed along permanent benches and at edges of plateaus. These locations 
will make them easier to maintain, monitor, and install; additionally, this will ensure the wells stay out of the 
way of site filling operations. Vertical wells will be spaced to ensure adequate LFG collection density in 
accordance with OAR 340-239-0110(1)(c)(J); spacing determination is further described in Section 5.3. 

ESI is currently evaluating performance of carbon steel vertical well casing which have been installed over the 
previous few years.  An adaptive design process should consider long term performance of all casing 
materials installed at this site to ensure the materials used provide the highest probability of long-term 
success. 

Minimal corrosion of the carbon steel casings have been observed to date and no steel casings have collapsed 
under the forces of waste settlement.  As a tentative plan, it is intended to continue installing carbon steel 
casings when installation is along a permanent side slope.  The top 3 feet of these steel casings is to be an 
extension of SDR 11 HDPE to allow for wellhead lowering as necessary based on settlement.  When vertical 
extraction wells are planned for installation on an intermediate slope, casing material should be reviewed on a 
case-by-case basis to determine if the cost of carbon steel casings is justified based on the anticipated life span 
for the installed location.   

A typical vertical extraction well detail is shown on drawing sheet M3.01 in Appendix A.  Carbon steel and 
PVC casings are to be slotted per Detail C shown on drawing sheet M3.08.  HDPE casings, if used, are to be 
perforated per Detail D on the same drawing sheet.  Carbon steel casings will be evaluated to see how the 
material performs for 10 or more years of use. 

 
Horizontal collectors will be constructed of 6” diameter HDPE DR11. Collectors will be centered within a 
trench, a minimum of 2ft wide and 3ft deep, backfilled with washed non-calcareous stone (1-3 inches in size). 
A bentonite plug will be installed at the transition from solid to perforated pipe and a geomembrane boot 
provided where the pipe comes above the landfill cover tarping. Whenever possible, horizontal collectors will 
be designed to drain liquid back into the landfill, rather than out through wellheads. Like the vertical well 
design, horizontal collector design is subject to modification but will maintain compliance to OAR 340-239-
0110(1) and OAR 340-239-0110(2). 

As has been done previously in the existing GCCS, horizontal collectors will be used between waste lifts and 
in shallower areas of fill. These collectors will have a minimum 100 ft distance from perforated pipe to the 
edge of fill and will be spaced at 100ft from each other. They will typically not be collected from until there is 
at least 30ft of waste placed above them or otherwise sufficient LFG generation. Horizontal collectors will act 
as surface collectors if necessary, and the GCCS may be expanded by adding horizontal collectors near the 
perimeter of waste to prevent offsite migration as per OAR 340-239-0110(1)(c)(J). By following these 
guidelines for horizontal collectors, air intrusion will be prevented, and anaerobic decomposition promoted. 
Horizontal collectors are not shown on the master plan layout for clarity. 

 
All lateral and header LFG piping will be butt fusion welded HDPE at a minimum thickness of SDR 17. 
Piping will be sized, as specified in Section 5.4, to maintain a adequate vacuum of at each wellhead, even 
during maximum expected LFG generation; the current blowers will be required to run at their full capacity, 
50” W.C., to do this. As discussed in Sections 4.8 and 4.9 HDPE header and lateral piping will be suitably 
resistant to corrosion and to decomposition due to heat meeting requirement OAR 340-239-0110(2)(a)(I). 
The LFG piping will be installed in a manner that minimizes obstruction of filling operations as discussed in 
Section 4.6. Header and lateral piping will be in regions that have reached final fill unless the piping is 
specified as temporary in designs. When piping is temporary or in specific cases outlined in GCCS designs, it 
may be necessary to install piping above grade; however, the majority of LFG piping will be installed in a 
trench as discussed in Section 3.3.1. 
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According to the US Army Corps of Engineer’s Landfill Gas Collection and Treatment Systems Engineer Manual, 
when header pipe is within the Landfill boundaries, it should be on a 2% grade when condensate flow is in 
the same direction as LFG flow and a 4% grade when condensate flows opposite to LFG. This grade 
prevents differential settlement in the Landfill from causing low spots in the header piping. Considering this 
recommendation and ESI’s experience, a 3% grade was selected for header and lateral piping at the Landfill 
to allow condensate drainage to the appropriate in-line condensate sumps located at low points and other 
strategic locations throughout the Landfill. A survey of the LFG piping path will be submitted to the 
Engineer during all construction projects by the Contractor so elevation and location can be verified.  

Header and lateral piping will be buried with two strips of warning tape buried 3-6” above it; piping will be 
spaced 6” from any other pipes if it is in a shared trench. Pipe trenches will be backfilled with sand bedding 
that will support the pipe in resisting vertical loads. Each pipe will be buried at a minimum of 1 ft from pipe 
crown to the surface except where the LFG header crosses a bench in the landfill, in final closure areas, or 
when an above ground stub-up is specified in design drawings. 

 
Vertical wells and horizontal collectors will each have a wellhead comprised of, at minimum, a positive 
closing throttle valve and at least two sampling ports, as specified in OAR 340-239-0110(2)(a)(K). As feasible, 
new wellheads will be installed, and existing wellheads retrofitted, with flow meter devices and separate 
temperature sampling ports to ensure accurate flow readings. Standard wellhead pipe sizing will be 2”; 
wellhead sizing may be increased or decreased to accommodate unique flow conditions at specific wells. Well 
heads will be constructed of PVC, HDPE, fiberglass, stainless steel, or other nonporous material of suitable 
thickness. 

 
Design considerations meet the requirements of OAR 340-239-0110(1)(c)(A), below, as described in Sections 
4.1 through 4.15. Each GCCS design will be certified to achieve comprehensive control of surface gas 
emissions by a professional engineer before GCCS construction takes place. 

OAR 340-239-0110(1)(c)(A) The Design Plan must be prepared and certified by a professional engineer. The following 
issues must be addressed in the design: Depths of solid waste, solid waste gas generation rates and flow characteristics, cover 
properties, gas system expandability, leachate and condensate management, accessibility, compatibility with filling operations, 
integration with closure end use, air intrusion control, corrosion resistance, fill settlement, resistance to the solid waste 
decomposition heat, and ability to isolate individual components or sections for repair or troubleshooting without shutting down 
entire collection system. 

The GCCS has been designed to be consistent with DEQ requirements to achieve comprehensive control of 
both lateral migration and surface emissions of LFG. 

Issues related to compliance with OAR 340-239-0110 (1)(c)(A) are discussed in the following sections. 

Applicable information used in the design of the GCCS is included in Appendix A (GCCS Master Plan), 
Appendix B (LFG Generation Model), Appendix C (Pressure Loss Calculations in LFG Header and Lateral 
Piping), Appendix D (Radius of Influence Calculations), Appendix E (Compressor Sizing), Appendix F 
(Surface Emissions Plan), and Appendix G (Alternative Operation and Monitoring Plan). 

 
The GCCS master plan incorporates vertical gas extraction wells for regions of the landfill with at least 55-70’ 
of waste depth. Horizontal gas collectors will be used throughout the landfill and placed between waste lifts 
to provide gas collection in the shallower regions of fill and in areas of active fill. As described in Section 3.1, 
there will be at least 15’ between the operational layer and the bottom of each vertical well’s borehole. 
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Depths of refuse are calculated, at the time of the design of the GCCS, based upon existing topography and 
permit plan and record documentation of landfill liner grades. The landfill surface elevations are determined 
from aerial survey data at the time of the design. 

 
The maximum expected LFG flow rate for the site was used for sizing the GCCS. The LFG generation rate 
calculations were performed using the United States Environmental Protection Agency (EPA) Landfill Gas 
Emission Model (LandGEM) (values- k=0.04/year and L0=80 m3/Mg), historical waste receipts and the 
permitted design capacity of the facility. The maximum LFG generation rate projected to be approximately 
6900 scfm. 

The LandGEM emissions model is a design tool which uses the information available to project future 
operating conditions. This model was developed based upon operating conditions at a cross-section of 
landfills within the United States and is approved for use by the EPA. Actual operating parameters may 
dictate changes in the system flow characteristics and process equipment as the system is developed. The 
LandGEM model meets the requirements of OAR 340-239-0110(2). 

LFG generation variables are discussed in Section 5.2 and LFG projections. The complete 2021 LandGEM 
report provided in Appendix B. 

 
The final cover design will incorporate a composite geosynthetic/low permeability soil barrier. The primary 
purpose of the final cover system units is to prevent precipitation infiltration that would generate additional 
leachate. However, the final cover system design also provides a significant barrier to LFG emission and air 
infiltration when combined with an active LFG extraction system. The GCCS will provide components for 
collecting LFG and relieving pressures from LFG from beneath the landfill covers. 

The size of the active operational areas of the Landfill is controlled using interim covers consisting of 
temporary plastic tarps. The interim soil cover, where used, will typically be a minimum of 12-inches thick. 
The temporary plastic covers are typically 12-mil, lightweight plastic with a nylon reinforcing scrim or 45-mil 
ethylene propylene diene monomer (EPDM) rubber. EPDM sheets are available in panels up to 200 feet by 
200 feet. The cover material is held down by sandbags placed on a spacing of approximately 10 feet or 
anchored with specialized earth anchors in the case of EPDM cover. Sheet seams are sewn together, taped, or 
made by overlapping the sheets and placing sandbags along the seam. The seams will be shingled down slope 
to properly shed water. The interim cover will facilitate the control of landfill gas prior to final cover being 
put in place. 

The final landfill cover inhibits the infiltration of stormwater and the migration of landfill gas. This cover will 
be installed periodically during the operating life and the closure of the Landfill. The final cover will consist 
of: 

- An under-drainage layer to allow collection of landfill gas and control of landfill seeps.

- 24” of compacted low permeability soil having a maximum hydraulic conductivity of 1x10-5 cm/s.

- Geomembrane, most-likely a 60-mil linear-low density polyethylene (LLDPE) or other approved
geomembrane.

- Drainage layer, either 12 inches of gravel or a geocomposite drainage layer
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- Plantings, which would include a diverse grass/forb seed mix of native species, shallow-rooted shrubs, and
limited areas of mixed forest where topsoil would be deep enough to ensure the integrity of the cover system.

In areas of the landfill under final cover, LFG collection efficiency is expected to increase to as much as 90% 
due to enhanced effectiveness of the cover to limit air infiltration and LFG emissions. Sections of the landfill 
already at final grade are currently covered with a LLDPE geomembrane. 

 
Expandability of the GCCS is achieved by installing tees with blind flanges along the transmission piping or 
providing expansion capabilities for additional LFG control devices. These flanges or expansion points 
provide planned access for expansion of the LFG transmission piping and LFG control device facility(s) in 
the future. Coffin Butte Landfill may require the installation of supplemental GCCS components to comply 
with State and Federal regulations at some point in the future. If that need is determined, an alteration will be 
submitted to the DEQ for review and concurrence prior to the installation of those components. Any needed 
design component will be installed and operational no later than 60 days after the date on which the area 
requires control. 

 
Condensate generated in header, lateral, and horizontal collector piping will maintain drainage from landfill 
high points to condensate and leachate sumps or leachate cleanouts and drains installed at low points in the 
Landfill. The current GCCS system includes condensate sumps at low points in the header piping, which will 
be utilized in future GCCS designs. As shown on the GCCS Master Plan, all LFG piping will slope towards a 
condensate pump. If necessary, sumps will be upsized to handle condensate for the Landfill. Additional 
sumps may also be installed if low points are encountered in future designs. 

Leachate is pumped from the LCS to an onsite pond for storage. As warranted, leachate is trucked off site for 
permanent disposal. The LCS is designed according to Subtitle D standards (40 CFR§257 and §258) and is 
part of the Solid Waste Disposal Permit. 

2” diameter SDR 9 HDPE piping will provide compressed air to pneumatic pumps for dewatering vertical 
wells and sumps. The piping will be in a shared trench with the LFG and liquid conveyance piping (see next 
paragraph) wherever possible to limit the amount of trenching needed in each GCCS design. The compressed 
air line will stub-up at each vertical well with an isolation valve for isolating individual pumps. The 
compressed air line will also have isolation and blow-off valves installed at strategic locations in the Landfill. 
Blow-off valves will allow the compressed air line to be cleaned out and the pressure to be released if 
necessary.  

A 4” diameter liquid conveyance line will stub-up with an isolation valve at each vertical well, along with 
every compressed air line stub-up. Like the compressed air line, the liquid conveyance line will share a trench 
with LFG piping whenever possible. Liquid conveyance cleanouts will be installed in the piping every 200ft, 
comprised of wye-fittings, ball valves, and camlock fittings. Cleanouts are included with these features and at 
this quantity to allow for easy access to every point in the piping for cleaning by vacuum trucks and water 
trucks. 

Leachate extraction pumps in vertical wells will be pneumatic. The pump will operate using the compressed 
air line with an in-line regulator and will discharge into the 4” liquid conveyance line. This type of pump was 
selected because it is commonly used for landfill vertical well leachate pumping and can easily be integrated 
into the liquid conveyance and compressed air lines. The pump will be of a diameter is so that it will fit within 
the 6” carbon steel or HDPE pipe used for vertical wells. The pump will also be installed with a stabilizer 
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LFG well cap that will allow the pump to be easily accessible. The pump model selection is subject to change 
in future designs depending on the site and well specific pumping requirements 

In 2021, CBLF installed a Sullair 3709VB Series 50 HP rotary screw compressor to replace the former model 
Sullair ST2208 30 HP screw compressor. This larger compressor has a typical lifetime of 15 years and is 
capable of supplying enough air to operate all proposed pneumatic leachate extraction pumps cycling 
simultaneously. For more information regarding compressor sizing, please refer to Section 5.5 

 
Accessibility to the GCCS components is achieved by installing commonly accessed components (such as 
wellheads and monitoring ports) on relatively flat surfaces of the landfill or near the landfill's road network. 
Wellheads, piping risers, valves and monitoring ports will be installed above grade, or within vaults, to 
maintain accessibility. 

At the time of this report, an active GCCS has been constructed and is operating in the Coffin Butte Landfill. 
Future additions or expansions of the GCCS will be designed to integrate the existing GCCS components 
currently operating at the Coffin Butte Landfill. As refuse filling operations proceed and portions of the site 
reach final or near-final grades, additional GCCS components will be installed. This method of installation 
allows GCCS components to be constructed while minimizing interference of the GCCS with ongoing filling 
operations. 

 
Currently, the post-closure end-use for the site is unspecified and will likely be utilized as open space. Any 
modifications to the closure end-use must be approved by Coffin Butte Landfill personnel to evaluate their 
compatibility with the GCCS. Any items of concern related to maintaining and operating the GCCS will be 
mitigated by either altering the proposed post-closure end-use or by adjusting or modifying the GCCS in 
accordance with DEQ requirements. 

 
Air intrusion will be minimized throughout the entire Landfill by the interim cover and the final cover 
described in Section 4.3. Where collectors, wells, or piping pass through the cover, a geomembrane boot will 
be used to prevent these regions from becoming an air intrusion source. Monthly well tuning and regular 
maintenance of the cover will also be essential in preventing air intrusion. The radius of influence of vertical 
wells, which is described in Section 5.3, was used to determine the length of solid pipe and determine a 
recommended vacuum for wells both on waste plateaus and slopes. By using both these values, the potential 
for air intrusion due to overpulling at wells will be minimized 

 
Corrosion resistance of the GCCS is achieved through the use of corrosion resistant materials or materials 
that have a corrosion resistant coating. The primary components used in the construction of the GCCS are 
high density polyethylene (HDPE) and polyvinyl chloride (PVC) piping. All HDPE piping will have a 
minimum rating standard dimension ratio (SDR) of 17. All PVC piping will have a minimum rating of 
Schedule 40. Components will be inspected during routine GCCS monitoring for abrasion, chipping, or other 
potential deterioration of the components. If damage to the materials is observed that may be detrimental to 
the performance of the GCCS, the components will be replaced or repaired. 
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Resistance of the GCCS to the heat generated as a result of refuse decomposition was achieved through the 
use of materials tested and proven to withstand temperatures well above those typically found in landfills. 
The GCCS will be inspected during routine LFG system monitoring for heat damage. If heat damage of the 
GCCS components is observed and is believed to be detrimental to the operation of the GCCS, the cause of 
the elevated landfill temperature will be investigated and the GCCS will be adjusted or modified to mitigate 
the effects of the elevated temperatures. 

The primary point of observation during routine LFG system monitoring will be at the individual wellheads. 
Each wellhead possesses either an integral thermometer or a connection for the use of portable thermometer. 
The extraction wells will generally be operated at temperatures of less than 131 °F unless an alternative 
temperature parameter is approved for an individual monitoring point. All wellhead components are visually 
inspected, and the control valve and monitoring connection physically exercised during each monitoring 
event, to insure free operation of the components. 

In the event that the monitored LFG temperature exceeds 150°F, the well casing will be inspected via fiber 
optic camera or other suitable means to ensure that the integrity of the casing has not been compromised. 
Vertical extraction well casings will be constructed of schedule 40 carbon steel. Legacy casings may be 
schedule 80 PVC or HDPE. A compromised PVC or HDPE casing will typically show signs of physical 
deformation or internal "bulges" if excessive heat has been applied for a prolonged period of time. In the 
event that damage has occurred that negatively impacted the operations of the extraction well, the DEQ will 
be notified and a remedy for that extraction point proposed for review and concurrence. 

Since the LFG stream cools as it is drawn through the piping system, the lateral and header piping will be 
exposed to relatively cooler gas temperatures than will the extraction wells and wellheads. These components 
will be inspected only in the event that a surface fire or other disturbance is observed. 

 
Settlement will occur due to decomposition of the refuse. To accommodate refuse settlement, the GCCS 
components will be designed and installed with several features to account for this settlement, including: 

 

• LFG extraction wellheads connected to the LFG transmission piping via a flexible pipe or hose 
connection. This allows the LFG piping to accommodate changes in the orientation of the LFG 
transmission piping or LFG extraction well. 

• LFG transmission piping sloped at sufficient grades (a minimum 3.0 percent within the waste limits, 
and 0.5 percent outside the waste limits) so that reasonable amounts of differential and total 
settlement may occur without causing pipe breakage or disrupting the overall flow gradient of the 
LFG transmission piping. 

• HDPE piping used for the construction of the header piping and transmission system. HDPE piping 
is flexible and absorbs differential settlement without breaking or cracking. 
 

 
The GCCS will be designed to include isolation valves at gas header, air, and liquid forcemain junctions and 
branches so as to allow for the ability to isolate individual components or sections for repair or 
troubleshooting without shutting down the entire collection system 
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OAR 340-239-0110(2)(I) The landfill gas extraction components must be constructed of polyvinyl chloride (PVC), high 
density polyethylene (HDPE) pipe, fiberglass, stainless steel, or other nonporous corrosion resistant material of suitable 
dimensions to: Convey projected amounts of gases; withstand installation, static, and settlement forces; and withstand planned 
overburden or traffic loads. The collection system must extend as necessary to comply with emission and migration standards. 
Collection devices such as wells and horizontal collectors must be perforated to allow gas entry without head loss sufficient to 
impair performance across the intended extent of control. Perforations must be situated with regard to the need to prevent excessive 
air infiltration. 

Design considerations related to compliance with OAR 340-239-0110(2)(I) are discussed in the following 
sections: 

The GCCS components will be constructed of PVC, HDPE, fiberglass, corrosion resistant steel, Neoprene 
(gaskets and seals) and other non-porous corrosion resistant materials. 

The final development piping network, blowers, and flares are sized for a maximum estimated flow of 6,900 
scfm with the ability for expansion. The GCCS facilities will be expanded as needed to handle 6,900 scfm as 
estimated by the EPA LandGEM emissions model. This accounts for the entire disposal area, at the final 
grade development elevations of the landfill. Capacity of the extraction and treatment system components 
will be phased in as LFG generation and extraction rates increase. Please see Section 3.5 for full discussion of 
the control systems. 

The GCCS components were designed to withstand the estimated installation, static, settlement, overburden, 
and traffic loads. Installation loads were determined to be insignificant for GCCS components (PVC, HDPE, 
and carbon steel) based on the installation methods used. Static loads from the vacuums applied to the GCCS 
components and applied loads on the GCCS were both evaluated. Vacuum loads required for the GCCS 
operation were compared to, and found to be less than, the allowable vacuum loads for the GCCS 
components. Foundations used for GCCS components were designed to handle the applied loads. The 
applied loads on GCCS components within the landfill, as well as settlement forces, cannot accurately be 
predicted due to the non-homogeneous nature of the refuse within the landfill. 

The GCCS components within the landfill are consistent with those at other landfills that have been in place 
for extended periods of time (in excess of 15 years) and verified to withstand applied static and settlement 
forces. Overburden and traffic loads for the LFG transmission piping are less than the allowable loads 
recommended by the piping manufacturer. 

The GCCS shall be expanded as necessary to comply with DEQ requirements. The Coffin Butte Landfill will 
conduct monitoring and document compliance of the GCCS, in accordance with DEQ requirements. If the 
GCCS at the Coffin Butte Landfill does not meet the measures of performance set forth by DEQ, the GCCS 
will be adjusted or modified in accordance with DEQ requirements. 

The vertical well and interim horizontal trench collector elements will be perforated as shown on the design 
plans (Appendix A) or as approved by the design engineer at the time of installation, to allow LFG entry 
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without inducing head losses sufficient to impair performance across the intended extent of control. The 
perforation patterns used for the Coffin Butte Landfill GCCS design have been successfully used in previous 
LFG control applications. 

The LFG collection elements were designed to prevent excessive air infiltration through the use of solid pipe 
and solid backfill near the ground surface for vertical LFG extraction wells and interim horizontal trenches in 
the perimeter slope area. Hydrated bentonite plugs and geomembrane seals, if warranted, will be provided 
around vertical well casings and interim horizontal trench access piping, where they penetrate the landfill final 
cover or interim cover systems. Further, air intrusion control will be accomplished through monitoring of the 
standard operational procedures (SOP) for the LFG collection elements in accordance with DEQ and NSPS 
requirements. If the GCCS does not meet the SOP, it will be adjusted or modified in accordance with DEQ 
and NSPS requirements. 

Near surface collectors may be used on occasion to prevent surface emissions and are approved for operation 
with higher than normal oxygen readings. 

 
OAR 340-239-0110(2)(J) Vertical wells must be placed so as not to endanger underlying liners and must address the 
occurrence of water within the landfill. Holes and trenches constructed for piped wells and horizontal collectors must be of sufficient 
cross-section so as to allow for their proper construction and completion including, for example, centering of pipes and placement of 
gravel backfill. Collection devices must be designed so as not to allow indirect short circuiting of air into the cover, into the solid 
waste, into the collection system, or gas into the air. Any gravel used around pipe perforations should be of a dimension so as not 
to penetrate or block perforations. 

Design considerations related to compliance with OAR 340-239-0110(2)(J) are discussed in the following 
sections: 

Depths of refuse were calculated, at the time of the design of the GCCS, based upon the permit plan final 
grades and record documentation of landfill liner grades. Vertical LFG extraction wells will be designed to 
extend from the landfill surface to a maximum depth of 15 feet above the landfill base. Any changes made to 
borehole depths during design or construction must be verified and acknowledged by the following 
representatives: QA/QC Reviewer, Design Engineer, CQA Inspector, Environmental Manager, Surveyor, 
and Driller. Under no circumstances shall drilling begin without providing all the aforementioned signatures. 
Any changes to well location or depth shall require signatures to be obtained again. 

The occurrence of leachate within the landfill will be addressed by the LCS as stated in Section 4.5 of this 
Design Plan. Leachate management within the landfill with a composite liner will be accomplished through 
the LCS which includes a leachate drainage layer, perforated collection piping, side slope risers with liquid 
pumping equipment, and liquid storage and disposal systems. A force main could then be used to convey the 
extracted liquids to the leachate storage facilities 

If free liquids are encountered, the drilling contractor will attempt to drill through the perched zone of liquids 
allowing drainage into the underlying waste mass and the LCS. In the event that the zone of perched liquids 
cannot be penetrated, the well installation may be terminated. If necessary, appropriate measures will be taken 
to complete the well installation procedure at a nearby location. 

If perched liquids are observed within the extraction wells after installation, and it is determined that the 
liquid level is restrictive to efficient LFG extraction, attempts may be made to reduce the leachate level. This 
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is typically accomplished by periodic pumping of the liquids using either electric or pneumatic pumping 
systems. Liquids removed from the well casings will be discharged to the LCS. 

Vertical wells and interim horizontal trench collectors, constructed for LFG collection elements, are of 
sufficient cross-section to allow for their proper construction and completion, including centering of the 
pipes and placement of gravel backfill. The wells and interim trenches will be constructed under supervision 
of a construction quality assurance program implemented by the Coffin Butte Landfill and verified to be 
properly constructed, as indicated on the design plans in Appendix A. 

LFG collection elements are designed to prevent air infiltration through the cover, refuse contamination of 
the collection elements, and direct venting of LFG to the atmosphere. Air intrusion control will be verified 
through monitoring of LFG quality at the extraction components (note exemption for near surface collectors 
in Section 4.13.6), monitoring of surface emission levels and maintenance of the landfill cover in accordance 
with DEQ requirements. Separation of the collection elements from the refuse is accomplished by placing 
gravel backfill in the annular borehole space around extraction wells casings and the interim horizontal trench 
pipes, providing a filter pack between the refuse and the LFG collection elements. Direct venting of the LFG 
to the atmosphere is avoided by operating the GCCS under a controlled application of vacuum and the 
quarterly monitoring of surface emissions. 

Gravel of sufficient size is specified to prevent penetration or blockages of the LFG collector pipe 
perforations. Gravel (non-calcareous) to be utilized will be a nominal 1 to 3-inch in size. 

 
OAR 340-239-0110(2)(K) Collection devices may be connected to the collection header pipes below or above the landfill 
surface. The connector assembly shall include a positive closing throttle valve, any necessary seals and couplings, access couplings 
and at least one sampling port. The collection devices shall be constructed of PVC, HDPE, fiberglass, stainless steel, or other 
non-porous material of suitable thickness. 

The collection devices are connected to the collection header pipes using lateral piping. The lateral piping will 
be connected to the header piping either above or below the landfill surface, as required by field conditions at 
the time of installation. The connector assemblies and collection devices (vertical extraction wellheads) are 
detailed in section 3.4 of this design plan.  
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The calculations described in this section serve to support the GCCS Design in Section 3 and the design 
considerations in Section 4. 

 
In addition to their suitability to resisting corrosion and decomposition due to heat, the GCCS components 
must withstand loading due to installation, static, and settlement forces as well as overburden or traffic loads 
per OAR 340-239-0110(2)(a)(I). Installation forces are negligible for the PVC and HDPE pipe selected as 
well as pressure due to applied vacuum within piping. The static pressure due to waste was determined at a 
depth of 230ft, which is the difference in elevation between the current surface and the well with the highest 
elevation per the GCCS Master Plan. Using a waste density of 2,000 lb/yd3 and the equation below, the 
maximum pressure in a vertical well was determined to be 118.3 psi. The maximum pressure was then 
compared to the collapse pressure for Schedule 80 PVC, which is 343 psi for 6” diameter pipe. This result 
indicates the static loading will not cause pipe collapse even at the deepest regions of fill. 

P= D 

where, 

P = Static pressure,   = Waste density, D = depth of waste 

The pipe is assumed to be capable of resisting most settlement forces due to the materials use historically in 
Landfills. However, there is no accurate way to predict what settlement forces will be. Vertical extraction well 
casings are to be made of 6” schedule 40 carbon steel, which has a collapse pressure significantly higher than 
the PVC used in the above calculation. By installing most GCCS piping and vertical wells in areas that have 
reached final fill, the overall loading on the GCCS due to settlement will be reduced as some of the initial 
waste settlement will have occurred prior to pipe installation. Resistance of header and lateral piping to traffic 
loads will be considered on a case-by-case basis and will depend on the depth of pipe burial and weight of 
traffic loads. If necessary, corrugated metal or ductile iron pipe will be used to carry the gas collection piping 
and provide resistance to loads. 

 
As stated in 340-239-0110(1)(c)(C) the gas mover equipment must “be designed to handle the maximum 
expected gas flow rate from the entire area of the landfill that warrants control over the intended use period 
of the gas control or treatment system equipment”. Because a gas collection and control system is already in 
place at Coffin Butte Landfill, actual flow data may be used to project the maximum expected gas generation 
flow rate along with the equation from 40 CFR 60.755(a)(1)(ii): 

 
where, 

Qm = maximum expected gas generation flow rate, cubic meters per year 

L0 = methane generation potential, cubic meters per megagram solid waste 

k = methane generation rate constant, year 1 

Mi = mass of solid waste in the ith section, megagrams 

ti = age of the ith section, years 
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The EPA’s Landfill Gas Emissions Model was used for projecting maximum LFG generation rates. The 
results of the LandGEM model ran for CBLF is shown in Appendix B. 

The LandGEM uses the waste placed each year, historically and in the future, as an input, which is 
represented by Mi in the equation above. Waste totals and waste composition for each year were provided by 
Republic and previous LandGEM models for CBLF. It was assumed that the future waste composition 
would remain the same as the current composition and that the Landfill would take in approximately 800,000 
tons of waste each year. The waste was split into five different categories for the LandGEM: MSW (70.5%), 
Special Wastes (8%), Construction & Demolition (CDL) (3%), Organics (3%) and Inert (15.5%).  

In 2021, The LandGEM was calibrated to determine past and future gas generation rates at the Landfill using 
a bulk waste model that was composed from an amalgamation of sperate gas generation curves from each 
specific waste stream accounted for at the Landfill.  

Coffin Butte Landfill accepts predominantly MSW waste, but also has a significant waste influx from burn 
waste and construction and demolition debris due to forest fires in the area. These waste streams contribute 
less to gas generation than typical MSW and in some cases are completely inert, as in the case of charred or 
burned debris. ESI opted to use an L0 value of 80 m3/Mg rather than the conventional value of 100 m3/Mg, 
which would be typical of rural MSW landfills with limited recycling such as Coffin Butte, to account for 
these other waste streams. 

In the bulk model, a k value of 0.04 year-1 was used. This value is typical of a landfill within the climate range 
that Coffin Butte is located. Additional models were ran using k values of 0.03 and 0.05, but the best fit 
curve, when compared to actual gas collection records, was generated at a k value of 0.04.  

The requisite parts that composed the final bulk model were LandGEM projections of each individual waste 
stream, each with their own specific k and L0 values incorporated. These values are shown below in Table 1. 

Table 1: The percent volume, gas generation rate and gas generation potential listed for each waste 
type that has been or will be accepted at Coffin Butte Landfill. 

Waste Type 
           k 
(Units of year-1) 

L0 

(m3/Mg) 
Waste Stream 
(% volume) 

MSW 0.04 115 70.5 
C&D 0.03 20 3

Organics 0.05 130 3 
Special Wastes 0.03 20 8

Inert 0 0 15.5 

Because the header and lateral piping is expected to be in use longer than 15 years, pipe sizing, which is 
discussed in Section 5.4, is based on the maximum gas generation rate for the waste mass shown in the GCCS 
Master Plan in Appendix A.  

According to the EPA’s AP-42, a collection efficiency of 75% is a recommended default assumption although 
it can range from 50-95%. Because Coffin Butte Landfill makes use of a temporary cover for active waste 
areas and has not recorded methane surface emissions, a collection efficiency of 75% is assumed to be a 
conservative collection efficiency from which to base the capacity of the GCCS design. This collection 
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efficiency will be reevaluated over time as more flare data and more accurate well flow data becomes 
available. 

Table 2 shows the projected LFG generated and LFG collected for 15 years from now, when the waste 
placed in the Master Plan is complete, and when the LandGEM projects gas generation will be at a maximum. 
In 2036 the projected LFG Collected at the enclosed flare assuming a 75% collection efficiency is 4366 scfm. 
This is well over the 3,000 scfm capacity of the current blower/flare skid, excluding the utilization of the 
PNGC LFGTE plant. The LFG collected at the skid is expected to reach over 3,000 scfm in 2022. If the 
actual collected LFG matches the LandGEM projections, the flare system will need to be resized before this 
point. Pipe sizing for the GCCS Master Plan is based on the predicted LFG collected in 2047, which is two 
years after final waste placement is complete and the model is projecting the maximum LFG generation of 
6900 scfm of LFG and 5223 scfm at 75% collection efficiency. 

Table 2: Projected LFG Generated and LFG Collected with 75% collection efficiency for 2022, 2036, 
and 2045. 

Year 
Projected LFG 

Generated (cfm) 
Projected LFG 
Collected (cfm) 

2022 4381 3286 
2036 6181 4366
2045 6900 5175 

 
The DEQ requires that “active collection wells, horizontal collectors, surface collectors, or other extraction 
devices” be spaced as necessary to achieve compliance with OAR 340-239-0110(2). The sufficient density to 
achieve this point of compliance is met by the well spacing as shown on the GCCS Master Plan (Appendix 
A), which is based on the calculated radius of influence (ROI) for each well. The goal in the ROI calculation 
was to maximize the radius while preventing air intrusion and to determine the vacuum necessary to reach the 
maximum radius.  

The calculation of ROI for each well is shown in Appendix D and is dependent on several factors including 
length of solid well piping, waste permeability to LFG both vertically and horizontally, waste density, methane 
generation rate per unit mass, well vacuum, and the slope on which a well is placed. For the purpose of this 
design, the radius of influence was calculated assuming higher waste density and typical waste horizontal 
permeability which are shown in Table 3. A higher waste density was chosen due to known historical 
operational standards and waste composition data provided by Republic For compacted waste, the ratio of 
horizontal to vertical permeability to LFG can range anywhere from 2:1 to 10:1. For this design, a 
permeability ratio of 6:1 was used because it is a standard value and because the landfill cover used at the 
Landfill should make the ratio even higher. 

Table 3: Values that were used in calculating the radius of influence for wells at Coffin Butte Landfill. 

Variable Value 
Permeability 5·10-4 cm/sec 

Waste Density 2,000 lb/yd3 
Gas Generation 0.1 

For the purpose of calculating radius of influence, wells at Coffin Butte Landfill were split into three different 
categories: wells on a 3:1 slope, wells on a 4:1 slope, wells on a 10:1 slope, and wells on a 1:0 slope (Waste 
Plateaus). Table 4 lists the ROI for each category of wells, and the ROI calculations for each individual well 
are also shown in Appendix D. 
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Table 4: ROI for each vertical well category along with solid pipe length and well vacuum needed. 

Well Slope 
(run:rise) 

Radius of Influence 
(ft) 

Solid Pipe Length 
(ft) 

Well Vacuum (in H20) 

3:1 72.0 30 1.83 
4:1 84.9 30 2.65 
10:1 111.4 30 4.88 
1:0 120.0 30 5.76 

 

 
The final GCCS headers and laterals will need to be sized for a total potential system LFG flow of 6900 
SCFM.  This LFG flow rate is based on the total projected gas generation simulated from the LandGEM 
(Shown in Appendix B).  The Master Plan Drawings (shown in Appendix A) have the GCCS headers and 
laterals sized so that the pressure drop between the blowers and the LFG wellheads is less than 20” W.C. for 
the maximum projected flow rate.  This is to ensure that sufficient vacuum is available to all wells. 
Additionally, header and lateral pipes are sized for a pressure drop less than 1” W.C. per 100 ft of pipe per 
Republic Standards section 3.7.7.  

The final design will have an 18” diameter perimeter header with exception of the southern portion of pipe 
that will be 24” diameter pipe. The perimeter header will be installed outside of waste when possible.  The 
24” diameter header pipe will allow for a lower pressure drop to the wells in Cell 6.  Sumps are installed along 
the parameter header at low points.  

Currently, an 18” diameter perimeter header has been installed along the South and East side of Cells 4 and 5. 
Header piping over waste is designed to traverse along the haul roads whenever feasible.  Installing the header 
along the haul road allows for ease of installation, repair, and system troubleshooting.  

An 18” diameter crossover header is recommended to be installed to allow for multiple pathways to the wells 
on the North side of the landfill.  This crossover header also allows a direct route for the gas coming from 
the top of the wellfield prior to completion of the landfill.  The crossover over will be installed as the haul 
road extends each year until the landfill reaches final grades.  See Appendix C for more information regarding 
pressure loss and header sizing. 

The Darcy-Weisbach equation listed below is used to calculate the pressure loss through pipe segments.  
Drawing M2.04 shows the pipe length, the pipe size, the flow rates and the calculated pressure drops per 
section of pipe.  
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Assumptions: 

• Landfill gas consists of 50% Methane by volume and 50% Carbon Dioxide by volume.

• The gas is 100% saturated with water vapor

• The gas is at 100 degrees Fahrenheit

• The vacuum at the blowers is 50 inches of water column.

• Small radius of influence wells generate 30 SCFM of LFG.

• Lange radius of influence wells generate 55 SCFM of LFG.

• Header piping in waste is assumed to be HDPE SDR 17 and outside of waste is assumed to be
HDPE SDR 26 in accordance with Republic’s SOP on Landfill Gas Design section 3.7.7.

• Header segment calculations use the longer distances or piping from points, even is shorter routes
exist, this it to ensure piping is oversized, rather than undersized.

• These calculations assume all header isolation valves are open in order to accommodate proper liquid
drainage.

See Appendix C for more information regarding pressure loss and header sizing. 

 
The compressor described in Section 4.5.1 will accommodate the air flow requirements of 160 QED AP4+ 
pneumatic pumps cycling simultaneously. This quantity of pumps was determined by taking the number of 
projected vertical wells installed in 2036 and multiplying by 70% which correlates with the current number of 
vertical wells that house leachate extraction pumps. This is a worst-case model of air requirements near the 
end of the estimated life of the air compressor equipment. The air compressor is adequately sized to serve 
every pump when the landfill has reached the extent of the current GCCS Master Plan; however, this is past 
the expected 15 year life of the compressor. A new air compressor will be selected and sized accordingly 
when the current compressor reaches the end of its operational life. 

The air usage for each pump was determined from the pump specification sheet provided by QED and 
shown in Appendix E. The air consumption for one pump at an average well depth of 120ft is 1.1 SCF/gal. 
Based upon typical usage (pumps cycling at 40% capacity), we find that the gallons per minute used would be 
5 gpm. These two values multiplied together give us the required air flow rate per pump and can be directly 
compared to compressor sizes for system sizing. A 120ft well depth on average was used because the air flow 
requirements at that depth are at a peak for our expected well depth range. These calculations can be viewed 
in Appendix E. 
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OAR 340-239-0110(2) outlines operational standards for collection and control systems. CBLF currently 
complies with their Title V Permit and the NSPS. In meeting these requirements, CBLF has submitted a 
Startup, Shutdown, and Malfunction Plan; and a Surface Emission Monitoring Plan. CBLF also operates the 
GCCS in a manner that complies with requirements and has provided all reports required by their permit. 

The following sections will address new operational standards required by OAR 340-239-0110(2). 

 
The Coffin Butte Landfill currently conducts, at a minimum, quarterly surface emissions monitoring in 
accordance with NSPS requirements. The landfill will continue to conduct surface monitoring in accordance 
with DEQ requirements in OAR 340-239-0600)(1). If the GCCS at the Coffin Butte Landfill does not meet 
the measures of performance set forth in OAR 340-239-0200, the GCCS will be adjusted or modified in 
accordance with the DEQ to meet these requirements. These adjustments or modifications may include the 
installation of additional collection elements, cap and cover repairs, or other actions defined by field 
conditions at the time of monitoring. 

All GCCS components containing LFG or under positive pressure will be monitored at minimum, quarterly 
for leaks. Any component leak exceeding 500 ppmv methane will be tagged and repaired within 10 days of 
discovery. Any component leak exceeding 250 ppmv will be recorded pursuant to OAR 340-239-
0700(2)(a)(S). Quarterly testing at CBLF may be conducted prior to scheduled maintenance and planned 
outage time periods of PNGC’s LFGTE facility. 

 
OAR 340-239-0110 (1)(c)(E) The Design Plan must include a description of potential mitigation measures to be used to 
prevent the release of methane or other pollutants into the atmosphere during the installation or preparation of wells, piping, or 
other equipment; during repairs or the temporary shutdown of gas collection system components; or, when solid waste is to be 
excavated and moved. 

In order to mitigate the release of LFG into the atmosphere during installation and expansion of the GCCS, 
vertical LFG extraction wells will be set and securely capped or connected to existing vacuum source within 
the GCCS infrastructure, immediately following drilling. Boreholes will then be backfilled as indicated in the 
design plans in Appendix A. Under no circumstances will a borehole be left open to atmosphere for times 
exceeding those needed for proper well setting and installation during construction.  

Horizontal collectors will be installed and backfilled as indicated in the design plans in Appendix A 
immediately following trenching. If a collector is not able to be installed immediately, the trench will be 
backfilled in order to mitigate LFG release into the atmosphere. Installed collectors will remain securely 
capped until connected to existing GCCS infrastructure. 

During repairs or temporary shutdown of GCCS components, the system will be isolated, if possible, to not 
cause a complete shutdown of the system while repairs or expansions are being made. Repairs requiring the 
complete shutdown of the GCCS will be carried out in an expedited manner in which minimizes downtime or 
allows for partial operation of the GCCS via isolation if possible. 
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When solid waste is to be moved or excavated, approved fill and cover material will be placed upon the area 
immediately following the end of the operations. Ongoing excavations will be covered with daily cover as to 
mitigate LFG emissions into the atmosphere while active operations are not occurring.  

In the event of any temporary shutdown due to an emergency, catastrophic event, or landfill fire, DEQ will 
be notified in accordance with OAR 340-239-0700(3)(n). 

 
Outside of the designated asbestos areas, no areas of the landfill were determined to be non-productive; 
therefore, no areas of the landfill have been excluded from the coverage of the GCCS. As per OAR 340-239-
0110(2)(a)(H), a non-productive area may be excluded from control if the total excluded area can be shown to 
contribute less than one percent (1%) of the total amount of methane emissions from the landfill.  If an 
area(s) is determined to be non-productive at a future date, an application to exclude these areas from the 
operations of the GCCS will be submitted and all calculations, data, and documentation will be submitted to 
DEQ. Methane emissions from areas in question will be calculated with a method in accordance with OAR 
340-239-0800(5).

All future active areas with active and passive collection systems will be installed with liners on the bottoms 
and all sides in which gas is to be collected. The liner will be installed as required by 40 C.F.R § 258.40 design 
criteria. 

 
Per NSPS 40 CFR §60.752(b)(2)(i)(B), the previous GCCS design plan included any alternatives to “the 
operational standards, test methods, procedures, compliance measures, monitoring, record keeping or 
reporting provisions of §60.753 through §60.753 proposed by the owner or operator.” The current approved 
AOMP for Coffin Butte Landfill is shown in Appendix G. The purpose of this AOMP is to ensure the 
wellfield can be reasonably operated to maintain compliance and prevent fugitive emissions.  

The current AOMP will be reviewed and resubmitted to DEQ for approval in pursuant to OAR 340-239-
0110(1)(c)(D). 

 
Each wellhead will have a sampling port and measuring devices to comply with the following, pursuant of 
OAR 340-239-0110(3): 

• Sample port in which nitrogen and oxygen concentrations in the landfill gas may be monitored on a
monthly basis as provided in OAR 340-239-0600(3).

• Sampling port in which landfill gas temperature may be monitored on a monthly basis as provided in
OAR 340-239-0600(3).

• Sampling port in which gauge pressure in the gas collection header may be measured on a monthly
basis as provided in OAR 340-239-0600(2)(d).

 
Continuous operation of the GCCS as detailed in requirements OAR 340-239-0110(2)(a)(A) and OAR 340-
239-0110(2)(a)(B) do not apply to wells that are being raised, provided they are being raised due to new fill
being added or compacted within the immediate vicinity around the well and that once installed the gas
collection extension is sealed and capped until the well is reconnected to a vacuum source.
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Wells being raised due to new waste deposition will be sealed and capped in a manner pursuant to these 
requirements and will be reconnected to a vacuum source as soon as filling operations cease within the 
immediate vicinity of the raised well. 

 

 
The components and design considerations within this GCCS design plan allow for CBLF to operate the 
GCCS in accordance with all monitoring and operational practices detailed in OAR 340-239-0600. Currently 
the GCCS is monitored twice each month. A monthly SOP review is provided by the design engineer along 
with a report to address exceedances, operational concerns, and other compliance issues so that points of 
noncompliance with any section of OAR 340-239-0600 may be addressed in an expedient manner. 

 

  

Exhibit 39 
Page 75 of 249



23 | P a g e

Exhibit 39 
Page 76 of 249



Exhibit 39 
Page 77 of 249



Exhibit 39 
Page 78 of 249



Exhibit 39 
Page 79 of 249



Exhibit 39 
Page 80 of 249



X

X

X

X
X

TIRE CHIP
ZONE

ASBESTOS
AREA

X
X

X

X

X

X
X

X

XX X

X

X

X

X
X

X

X
X

X

X

X

X

X

X

X

X
X

X
X

X
X

X
X

X

X

X

X

X

X

X

X

X

X

X

X

X
X

X

X
X

X
X

X
X

X

X
X

X
X

X
X

X
X

X

X
X

X
X

X
X

X
X

X
X

X

X
X

X
X

X
X

X

XX

X
X

X
X X

X

X

X
X

X
X

X
X

X X X X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

X
X

XX

X
X

X

X

X
X

X
X

X

X
X

X
X

X

X
X

X X
X

X
X

X
X

X
X

X
X

X

X
X

X

X
X

X
X

X
X

X

X

X
X

X
X

X
X

XX
XXXXX

X
XX

X
X

X
X

X
X

X
XX

X
X

X

X

X

X

X

X

X

X
X

X

X

X
X

X

X

X

X
X

X

X

X

X

ASBESTOS
AREA

A
M3.02

A
M3.08

A
M3.05
(TYP)

(TYP)

(TYP) 8

11

10

12"
12"

B
M3.06

E
M3.07
(TYP)CS

CS

CS

CS

CS

NC

NC

NC

CS

(TYP)

12"

18"

18"

ASBESTOS
AREA

(NOTE 4)

LEGEND

PROPOSED VERTICAL
WELL

EXISTING VERTICAL
WELL

APPROXIMATE WASTE
BOUNDARY

18"Ø LFG PIPE

12"Ø LFG PIPE

8"Ø  LFG PIPE

EXISTING FILL24"Ø LFG PIPE

ISOLATION VALVE
NORMALLY OPEN
ISOLATION VALVE
NORMALLY CLOSEDNC

CONDENSATE SUMP

ROAD CROSSING

CS

EXISTING LFG PIPE

6"Ø LFG PIPE

C:
\U

se
rs

\p
de

ar
in

g\
AC

CD
oc

s\
En

er
gy

ne
er

in
g 

So
lu

tio
ns

 In
c\

Co
ffi

n 
Bu

tt
e\

Pr
oj

ec
t F

ile
s\

Dr
aw

in
gs

\M
as

te
r P

la
n\

20
21

 C
of

fin
 B

ut
te

 M
as

te
r P

la
n.

dw
g 

7/
15

/2
02

1 
pd

ea
rin

g

0 175 350

GRAPHIC SCALE IN FEET

NOTES:
1. NORMALLY OPEN ISOLATION VALVES TO BE INSTALLED AT THE TRANSITION

BETWEEN LFG HEADER AND LATERAL PIPING. NOT SHOWN FOR CLARITY.
2. 4"Ø SDR 11 HDPE LIQUID CONVEYANCE AND 2"Ø SDR 9 HDPE AIR CONVEYANCE

PIPING TO BE INSTALLED ALONG WITH LFG HEADER, SUB-HEADER AND LATERAL
PIPING AT ALL LOCATIONS.

3. IN CELL 1-5 PLANNED HEADER PIPING IS SLOPED TO MATCH 5 YEAR PLAN
GUIDANCE FOR FINAL FILL. DESIGN WILL BE REVISITED EACH YEAR TO ENSURE
LOW POINTS ARE AVOIDED DURING CONSTRUCTION.

4. CELL 6 WELLS TO BE DRILLED ONLY IF AT SUFFICIENT DEPTH AT FINAL FILL.

DRAWING NO.
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REV DATE DESCRIPTION DRN BY DSN BY CHK BY 014.524

®

15820 BARCLAY DRIVE SISTERS, OR 97759
PHONE: (541) 549-8766
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REPUBLIC
SERVICES, INC.SM
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(541) 745-5792

FAX: (541) 745-3826

MASTER PLAN
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FINAL PIPING PLAN
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FINAL VERTICAL WELL PLAN

M2.03
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1. VERTICAL WELLS UNABLE TO BE DRILLED IN THE NORTHEASTERN CORNER OF

CELL 5 DUE TO LACK OF ADEQUATE DEPTH. HORIZONTAL COLLECTORS
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FOR CLARITY.
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GRAPHIC SCALE IN FEET

NOTES:
1. NORMALLY OPEN ISOLATION VALVES TO BE INSTALLED AT THE TRANSITION

BETWEEN LFG HEADER AND LATERAL PIPING. NOT SHOWN FOR CLARITY.
2. 4"Ø SDR 11 HDPE LIQUID CONVEYANCE AND 2"Ø SDR 9 HDPE AIR CONVEYANCE

PIPING TO BE INSTALLED ALONG WITH LFG HEADER, SUB-HEADER AND LATERAL
PIPING AT ALL LOCATIONS.

3. IN CELL 1-5 PLANNED HEADER PIPING IS SLOPED TO MATCH 5 YEAR PLAN
GUIDANCE FOR FINAL FILL. DESIGN WILL BE REVISITED EACH YEAR TO ENSURE
LOW POINTS ARE AVOIDED DURING CONSTRUCTION.

4. CELL 6 WELLS TO BE DRILLED ONLY IF AT SUFFICIENT DEPTH AT FINAL FILL.
5. REDUCERS OR REDUCING TEES INSTALLED AT ALL DIAMETER TRANSITIONS . NOT

SHOWN FOR CLARITY.
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CALCULATIONS

M2.04
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Special Waste_2021 5/10/2021

Summary Report
Landfill Name or Identifier: Special Waste CB Landfill

Date: 

First-Order Decomposition Rate Equation:

Where,
QCH4 = annual methane generation in the year of the calculation (m 3 /year )
i = 1-year time increment Mi = mass of waste accepted in the ith year (Mg ) 
n = (year of the calculation) - (initial year of waste acceptance)
j = 0.1-year time increment
k = methane generation rate (year -1 )
Lo = potential methane generation capacity (m 3 /Mg )

About LandGEM:

Monday, May 10, 2021

LandGEM is based on a first-order decomposition rate equation for quantifying emissions from the decomposition of landfilled waste in 
municipal solid waste (MSW) landfills. The software provides a relatively simple approach to estimating landfill gas emissions. Model defaults 
are based on empirical data from U.S. landfills. Field test data can also be used in place of model defaults when available. Further guidance on 
EPA test methods, Clean Air Act (CAA) regulations, and other guidance regarding landfill gas emissions and control technology requirements 
can be found at http://www.epa.gov/ttnatw01/landfill/landflpg.html.

Description/Comments:

tij = age of the jth section of waste mass Mi accepted in the ith year 
(decimal years , e.g., 3.2 years)

LandGEM is considered a screening tool — the better the input data, the better the estimates. Often, there are limitations with the available data 
regarding waste quantity and composition, variation in design and operating practices over time, and changes occurring over time that impact 
the emissions potential. Changes to landfill operation, such as operating under wet conditions through leachate recirculation or other liquid 
additions, will result in generating more gas at a faster rate. Defaults for estimating emissions for this type of operation are being developed to 
include in LandGEM along with defaults for convential landfills (no leachate or liquid additions) for developing emission inventories and 
determining CAA applicability. Refer to the Web site identified above for future updates.  
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Input Review

LANDFILL CHARACTERISTICS
Landfill Open Year 1978
Landfill Closure Year (with 80-year limit) 2045
Actual Closure Year (without limit) 2045
Have Model Calculate Closure Year? No
Waste Design Capacity megagrams

MODEL PARAMETERS
Methane Generation Rate, k 0.030 year -1

Potential Methane Generation Capacity, Lo 20 m 3 /Mg
NMOC Concentration 600 ppmv as hexane
Methane Content 50 % by volume

GASES / POLLUTANTS SELECTED
Gas / Pollutant #1: Total landfill gas
Gas / Pollutant #2: Methane
Gas / Pollutant #3: Carbon dioxide
Gas / Pollutant #4: NMOC

WASTE ACCEPTANCE RATES

(Mg/year) (short tons/year) (Mg) (short tons)
1978 0 0 0 0
1979 0 0 0 0
1980 0 0 0 0
1981 0 0 0 0
1982 0 0 0 0
1983 0 0 0 0
1984 0 0 0 0
1985 0 0 0 0
1986 0 0 0 0
1987 0 0 0 0
1988 0 0 0 0
1989 0 0 0 0
1990 0 0 0 0
1991 0 0 0 0
1992 0 0 0 0
1993 0 0 0 0
1994 0 0 0 0
1995 0 0 0 0
1996 0 0 0 0
1997 40,984 45,082 0 0
1998 34,970 38,467 40,984 45,082
1999 33,476 36,824 75,954 83,549
2000 36,351 39,986 109,430 120,373
2001 38,282 42,110 145,781 160,359
2002 69,163 76,079 184,063 202,469
2003 197,915 217,707 253,225 278,548
2004 87,785 96,563 451,141 496,255
2005 75,921 83,514 538,925 592,818
2006 93,495 102,845 614,847 676,331
2007 81,486 89,634 708,342 779,176
2008 101,682 111,851 789,828 868,811
2009 137,438 151,182 891,511 980,662
2010 94,090 103,499 1,028,949 1,131,844
2011 68,905 75,796 1,123,039 1,235,342
2012 51,975 57,172 1,191,944 1,311,138
2013 63,013 69,314 1,243,919 1,368,311
2014 88,426 97,269 1,306,931 1,437,624
2015 103,883 114,272 1,395,358 1,534,893
2016 66,203 72,824 1,499,241 1,649,165
2017 86,699 95,369 1,565,444 1,721,989

Year Waste Accepted Waste-In-Place
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WASTE ACCEPTANCE RATES (Continued)

(Mg/year) (short tons/year) (Mg) (short tons)
2018 123,351 135,686 1,652,144 1,817,358
2019 97,989 107,788 1,775,495 1,953,044
2020 61,484 67,632 1,873,484 2,060,832
2021 58,182 64,000 1,934,968 2,128,465
2022 58,182 64,000 1,993,150 2,192,465
2023 58,182 64,000 2,051,332 2,256,465
2024 58,182 64,000 2,109,513 2,320,465
2025 58,182 64,000 2,167,695 2,384,465
2026 58,182 64,000 2,225,877 2,448,465
2027 58,182 64,000 2,284,059 2,512,465
2028 58,182 64,000 2,342,241 2,576,465
2029 58,182 64,000 2,400,422 2,640,465
2030 58,182 64,000 2,458,604 2,704,465
2031 58,182 64,000 2,516,786 2,768,465
2032 58,182 64,000 2,574,968 2,832,465
2033 58,182 64,000 2,633,150 2,896,465
2034 58,182 64,000 2,691,332 2,960,465
2035 58,182 64,000 2,749,513 3,024,465
2036 58,182 64,000 2,807,695 3,088,465
2037 58,182 64,000 2,865,877 3,152,465
2038 58,182 64,000 2,924,059 3,216,465
2039 58,182 64,000 2,982,241 3,280,465
2040 58,182 64,000 3,040,422 3,344,465
2041 58,182 64,000 3,098,604 3,408,465
2042 58,182 64,000 3,156,786 3,472,465
2043 58,182 64,000 3,214,968 3,536,465
2044 58,182 64,000 3,273,150 3,600,465
2045 58,182 64,000 3,331,332 3,664,465
2046 0 0 3,389,513 3,728,465
2047 0 0 3,389,513 3,728,465
2048 0 0 3,389,513 3,728,465
2049 0 0 3,389,513 3,728,465
2050 0 0 3,389,513 3,728,465
2051 0 0 3,389,513 3,728,465
2052 0 0 3,389,513 3,728,465
2053 0 0 3,389,513 3,728,465
2054 0 0 3,389,513 3,728,465
2055 0 0 3,389,513 3,728,465
2056 0 0 3,389,513 3,728,465
2057 0 0 3,389,513 3,728,465

Waste-In-PlaceYear Waste Accepted
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Pollutant Parameters

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Total landfill gas 0.00
Methane 16.04
Carbon dioxide 44.01
NMOC 4,000 86.18
1,1,1-Trichloroethane 
(methyl chloroform) - 
HAP 0.48 133.41
1,1,2,2-
Tetrachloroethane - 
HAP/VOC 1.1 167.85
1,1-Dichloroethane 
(ethylidene dichloride) - 
HAP/VOC 2.4 98.97
1,1-Dichloroethene 
(vinylidene chloride) - 
HAP/VOC 0.20 96.94
1,2-Dichloroethane 
(ethylene dichloride) - 
HAP/VOC 0.41 98.96
1,2-Dichloropropane 
(propylene dichloride) - 
HAP/VOC 0.18 112.99
2-Propanol (isopropyl
alcohol) - VOC 50 60.11
Acetone 7.0 58.08

Acrylonitrile - HAP/VOC 6.3 53.06
Benzene - No or 
Unknown Co-disposal - 
HAP/VOC 1.9 78.11
Benzene - Co-disposal - 
HAP/VOC 11 78.11
Bromodichloromethane - 
VOC 3.1 163.83
Butane - VOC 5.0 58.12
Carbon disulfide - 
HAP/VOC 0.58 76.13
Carbon monoxide 140 28.01
Carbon tetrachloride - 
HAP/VOC 4.0E-03 153.84
Carbonyl sulfide - 
HAP/VOC 0.49 60.07
Chlorobenzene - 
HAP/VOC 0.25 112.56
Chlorodifluoromethane 1.3 86.47
Chloroethane (ethyl 
chloride) - HAP/VOC 1.3 64.52
Chloroform - HAP/VOC 0.03 119.39
Chloromethane - VOC 1.2 50.49

Dichlorobenzene - (HAP 
for para isomer/VOC) 0.21 147

Dichlorodifluoromethane 16 120.91
Dichlorofluoromethane - 
VOC 2.6 102.92
Dichloromethane 
(methylene chloride) - 
HAP 14 84.94
Dimethyl sulfide (methyl 
sulfide) - VOC 7.8 62.13
Ethane 890 30.07
Ethanol - VOC 27 46.08

Gas / Pollutant Default Parameters:

Po
llu

ta
nt

s

User-specified Pollutant Parameters:

G
as

es
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Pollutant Parameters (Continued)

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Ethyl mercaptan 
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene - 
HAP/VOC 4.6 106.16
Ethylene dibromide - 
HAP/VOC 1.0E-03 187.88
Fluorotrichloromethane - 
VOC 0.76 137.38
Hexane - HAP/VOC 6.6 86.18
Hydrogen sulfide 36 34.08
Mercury (total) - HAP 2.9E-04 200.61
Methyl ethyl ketone - 
HAP/VOC 7.1 72.11
Methyl isobutyl ketone - 
HAP/VOC 1.9 100.16

Methyl mercaptan - VOC 2.5 48.11
Pentane - VOC 3.3 72.15
Perchloroethylene 
(tetrachloroethylene) - 
HAP 3.7 165.83
Propane - VOC 11 44.09
t-1,2-Dichloroethene -
VOC 2.8 96.94
Toluene - No or 
Unknown Co-disposal - 
HAP/VOC 39 92.13
Toluene - Co-disposal - 
HAP/VOC 170 92.13
Trichloroethylene 
(trichloroethene) - 
HAP/VOC 2.8 131.40
Vinyl chloride - 
HAP/VOC 7.3 62.50
Xylenes - HAP/VOC 12 106.16

User-specified Pollutant Parameters:Gas / Pollutant Default Parameters:

Po
llu

ta
nt

s
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Graphs
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Results

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
1978 0 0 0 0 0 0
1979 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1980 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1981 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1982 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1983 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1984 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1985 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1986 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1987 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1988 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1989 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1990 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1991 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1992 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1993 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1994 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1995 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1996 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1997 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1998 6.060E+01 4.852E+04 3.260E+00 1.619E+01 2.426E+04 1.630E+00
1999 1.105E+02 8.849E+04 5.946E+00 2.952E+01 4.425E+04 2.973E+00
2000 1.567E+02 1.255E+05 8.433E+00 4.187E+01 6.276E+04 4.217E+00
2001 2.059E+02 1.648E+05 1.108E+01 5.499E+01 8.242E+04 5.538E+00
2002 2.564E+02 2.053E+05 1.379E+01 6.848E+01 1.026E+05 6.897E+00
2003 3.511E+02 2.811E+05 1.889E+01 9.377E+01 1.406E+05 9.444E+00
2004 6.333E+02 5.071E+05 3.407E+01 1.692E+02 2.536E+05 1.704E+01
2005 7.444E+02 5.961E+05 4.005E+01 1.988E+02 2.980E+05 2.002E+01
2006 8.346E+02 6.683E+05 4.491E+01 2.229E+02 3.342E+05 2.245E+01
2007 9.482E+02 7.593E+05 5.102E+01 2.533E+02 3.796E+05 2.551E+01
2008 1.041E+03 8.333E+05 5.599E+01 2.780E+02 4.167E+05 2.800E+01
2009 1.160E+03 9.291E+05 6.242E+01 3.099E+02 4.645E+05 3.121E+01
2010 1.329E+03 1.064E+06 7.151E+01 3.550E+02 5.322E+05 3.576E+01
2011 1.429E+03 1.144E+06 7.688E+01 3.817E+02 5.721E+05 3.844E+01
2012 1.489E+03 1.192E+06 8.009E+01 3.976E+02 5.960E+05 4.005E+01
2013 1.522E+03 1.218E+06 8.186E+01 4.064E+02 6.092E+05 4.093E+01
2014 1.570E+03 1.257E+06 8.445E+01 4.193E+02 6.285E+05 4.223E+01
2015 1.654E+03 1.324E+06 8.899E+01 4.418E+02 6.622E+05 4.450E+01
2016 1.759E+03 1.408E+06 9.463E+01 4.698E+02 7.042E+05 4.731E+01
2017 1.805E+03 1.445E+06 9.710E+01 4.820E+02 7.225E+05 4.855E+01
2018 1.880E+03 1.505E+06 1.011E+02 5.020E+02 7.525E+05 5.056E+01
2019 2.006E+03 1.607E+06 1.079E+02 5.359E+02 8.033E+05 5.397E+01
2020 2.092E+03 1.675E+06 1.126E+02 5.588E+02 8.376E+05 5.628E+01
2021 2.121E+03 1.698E+06 1.141E+02 5.665E+02 8.492E+05 5.706E+01
2022 2.144E+03 1.717E+06 1.154E+02 5.728E+02 8.586E+05 5.769E+01
2023 2.167E+03 1.735E+06 1.166E+02 5.788E+02 8.676E+05 5.830E+01
2024 2.189E+03 1.753E+06 1.178E+02 5.847E+02 8.764E+05 5.889E+01
2025 2.210E+03 1.770E+06 1.189E+02 5.904E+02 8.850E+05 5.946E+01
2026 2.231E+03 1.786E+06 1.200E+02 5.959E+02 8.932E+05 6.002E+01
2027 2.251E+03 1.803E+06 1.211E+02 6.013E+02 9.013E+05 6.056E+01

MethaneTotal landfill gasYear
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2028 2.271E+03 1.818E+06 1.222E+02 6.065E+02 9.091E+05 6.108E+01
2029 2.290E+03 1.833E+06 1.232E+02 6.116E+02 9.167E+05 6.159E+01
2030 2.308E+03 1.848E+06 1.242E+02 6.165E+02 9.240E+05 6.208E+01
2031 2.326E+03 1.862E+06 1.251E+02 6.212E+02 9.312E+05 6.256E+01
2032 2.343E+03 1.876E+06 1.261E+02 6.258E+02 9.381E+05 6.303E+01
2033 2.360E+03 1.890E+06 1.270E+02 6.303E+02 9.448E+05 6.348E+01
2034 2.376E+03 1.903E+06 1.278E+02 6.347E+02 9.513E+05 6.392E+01
2035 2.392E+03 1.915E+06 1.287E+02 6.389E+02 9.576E+05 6.434E+01
2036 2.407E+03 1.928E+06 1.295E+02 6.430E+02 9.638E+05 6.476E+01
2037 2.422E+03 1.939E+06 1.303E+02 6.470E+02 9.697E+05 6.516E+01
2038 2.437E+03 1.951E+06 1.311E+02 6.508E+02 9.755E+05 6.555E+01
2039 2.451E+03 1.962E+06 1.318E+02 6.546E+02 9.811E+05 6.592E+01
2040 2.464E+03 1.973E+06 1.326E+02 6.582E+02 9.866E+05 6.629E+01
2041 2.477E+03 1.984E+06 1.333E+02 6.617E+02 9.919E+05 6.664E+01
2042 2.490E+03 1.994E+06 1.340E+02 6.651E+02 9.970E+05 6.699E+01
2043 2.503E+03 2.004E+06 1.346E+02 6.685E+02 1.002E+06 6.732E+01
2044 2.515E+03 2.014E+06 1.353E+02 6.717E+02 1.007E+06 6.765E+01
2045 2.526E+03 2.023E+06 1.359E+02 6.748E+02 1.011E+06 6.796E+01
2046 2.538E+03 2.032E+06 1.365E+02 6.778E+02 1.016E+06 6.827E+01
2047 2.463E+03 1.972E+06 1.325E+02 6.578E+02 9.860E+05 6.625E+01
2048 2.390E+03 1.914E+06 1.286E+02 6.384E+02 9.569E+05 6.429E+01
2049 2.319E+03 1.857E+06 1.248E+02 6.195E+02 9.286E+05 6.239E+01
2050 2.251E+03 1.802E+06 1.211E+02 6.012E+02 9.011E+05 6.055E+01
2051 2.184E+03 1.749E+06 1.175E+02 5.834E+02 8.745E+05 5.876E+01
2052 2.120E+03 1.697E+06 1.140E+02 5.662E+02 8.487E+05 5.702E+01
2053 2.057E+03 1.647E+06 1.107E+02 5.494E+02 8.236E+05 5.534E+01
2054 1.996E+03 1.598E+06 1.074E+02 5.332E+02 7.992E+05 5.370E+01
2055 1.937E+03 1.551E+06 1.042E+02 5.175E+02 7.756E+05 5.211E+01
2056 1.880E+03 1.505E+06 1.011E+02 5.022E+02 7.527E+05 5.057E+01
2057 1.824E+03 1.461E+06 9.816E+01 4.873E+02 7.304E+05 4.908E+01
2058 1.770E+03 1.418E+06 9.526E+01 4.729E+02 7.089E+05 4.763E+01
2059 1.718E+03 1.376E+06 9.244E+01 4.589E+02 6.879E+05 4.622E+01
2060 1.667E+03 1.335E+06 8.971E+01 4.454E+02 6.676E+05 4.485E+01
2061 1.618E+03 1.296E+06 8.706E+01 4.322E+02 6.479E+05 4.353E+01
2062 1.570E+03 1.257E+06 8.449E+01 4.194E+02 6.287E+05 4.224E+01
2063 1.524E+03 1.220E+06 8.199E+01 4.070E+02 6.101E+05 4.099E+01
2064 1.479E+03 1.184E+06 7.957E+01 3.950E+02 5.921E+05 3.978E+01
2065 1.435E+03 1.149E+06 7.721E+01 3.833E+02 5.746E+05 3.861E+01
2066 1.393E+03 1.115E+06 7.493E+01 3.720E+02 5.576E+05 3.747E+01
2067 1.352E+03 1.082E+06 7.272E+01 3.610E+02 5.411E+05 3.636E+01
2068 1.312E+03 1.050E+06 7.057E+01 3.503E+02 5.251E+05 3.528E+01
2069 1.273E+03 1.019E+06 6.848E+01 3.400E+02 5.096E+05 3.424E+01
2070 1.235E+03 9.891E+05 6.646E+01 3.299E+02 4.946E+05 3.323E+01
2071 1.199E+03 9.599E+05 6.449E+01 3.202E+02 4.799E+05 3.225E+01
2072 1.163E+03 9.315E+05 6.259E+01 3.107E+02 4.658E+05 3.129E+01
2073 1.129E+03 9.040E+05 6.074E+01 3.015E+02 4.520E+05 3.037E+01
2074 1.096E+03 8.773E+05 5.894E+01 2.926E+02 4.386E+05 2.947E+01
2075 1.063E+03 8.513E+05 5.720E+01 2.840E+02 4.257E+05 2.860E+01
2076 1.032E+03 8.262E+05 5.551E+01 2.756E+02 4.131E+05 2.776E+01
2077 1.001E+03 8.018E+05 5.387E+01 2.674E+02 4.009E+05 2.694E+01
2078 9.717E+02 7.781E+05 5.228E+01 2.595E+02 3.890E+05 2.614E+01

Year MethaneTotal landfill gas
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2079 9.429E+02 7.551E+05 5.073E+01 2.519E+02 3.775E+05 2.537E+01
2080 9.151E+02 7.328E+05 4.923E+01 2.444E+02 3.664E+05 2.462E+01
2081 8.880E+02 7.111E+05 4.778E+01 2.372E+02 3.555E+05 2.389E+01
2082 8.618E+02 6.901E+05 4.637E+01 2.302E+02 3.450E+05 2.318E+01
2083 8.363E+02 6.697E+05 4.500E+01 2.234E+02 3.348E+05 2.250E+01
2084 8.116E+02 6.499E+05 4.367E+01 2.168E+02 3.249E+05 2.183E+01
2085 7.876E+02 6.307E+05 4.238E+01 2.104E+02 3.153E+05 2.119E+01
2086 7.643E+02 6.120E+05 4.112E+01 2.042E+02 3.060E+05 2.056E+01
2087 7.417E+02 5.940E+05 3.991E+01 1.981E+02 2.970E+05 1.995E+01
2088 7.198E+02 5.764E+05 3.873E+01 1.923E+02 2.882E+05 1.936E+01
2089 6.986E+02 5.594E+05 3.758E+01 1.866E+02 2.797E+05 1.879E+01
2090 6.779E+02 5.428E+05 3.647E+01 1.811E+02 2.714E+05 1.824E+01
2091 6.579E+02 5.268E+05 3.540E+01 1.757E+02 2.634E+05 1.770E+01
2092 6.384E+02 5.112E+05 3.435E+01 1.705E+02 2.556E+05 1.717E+01
2093 6.196E+02 4.961E+05 3.333E+01 1.655E+02 2.481E+05 1.667E+01
2094 6.012E+02 4.815E+05 3.235E+01 1.606E+02 2.407E+05 1.617E+01
2095 5.835E+02 4.672E+05 3.139E+01 1.559E+02 2.336E+05 1.570E+01
2096 5.662E+02 4.534E+05 3.046E+01 1.512E+02 2.267E+05 1.523E+01
2097 5.495E+02 4.400E+05 2.956E+01 1.468E+02 2.200E+05 1.478E+01
2098 5.333E+02 4.270E+05 2.869E+01 1.424E+02 2.135E+05 1.435E+01
2099 5.175E+02 4.144E+05 2.784E+01 1.382E+02 2.072E+05 1.392E+01
2100 5.022E+02 4.021E+05 2.702E+01 1.341E+02 2.011E+05 1.351E+01
2101 4.874E+02 3.903E+05 2.622E+01 1.302E+02 1.951E+05 1.311E+01
2102 4.730E+02 3.787E+05 2.545E+01 1.263E+02 1.894E+05 1.272E+01
2103 4.590E+02 3.675E+05 2.469E+01 1.226E+02 1.838E+05 1.235E+01
2104 4.454E+02 3.567E+05 2.396E+01 1.190E+02 1.783E+05 1.198E+01
2105 4.323E+02 3.461E+05 2.326E+01 1.155E+02 1.731E+05 1.163E+01
2106 4.195E+02 3.359E+05 2.257E+01 1.120E+02 1.679E+05 1.128E+01
2107 4.071E+02 3.260E+05 2.190E+01 1.087E+02 1.630E+05 1.095E+01
2108 3.950E+02 3.163E+05 2.125E+01 1.055E+02 1.582E+05 1.063E+01
2109 3.834E+02 3.070E+05 2.063E+01 1.024E+02 1.535E+05 1.031E+01
2110 3.720E+02 2.979E+05 2.002E+01 9.938E+01 1.490E+05 1.001E+01
2111 3.610E+02 2.891E+05 1.943E+01 9.644E+01 1.446E+05 9.713E+00
2112 3.504E+02 2.806E+05 1.885E+01 9.359E+01 1.403E+05 9.426E+00
2113 3.400E+02 2.723E+05 1.829E+01 9.082E+01 1.361E+05 9.147E+00
2114 3.300E+02 2.642E+05 1.775E+01 8.814E+01 1.321E+05 8.877E+00
2115 3.202E+02 2.564E+05 1.723E+01 8.553E+01 1.282E+05 8.614E+00
2116 3.108E+02 2.488E+05 1.672E+01 8.301E+01 1.244E+05 8.360E+00
2117 3.016E+02 2.415E+05 1.623E+01 8.055E+01 1.207E+05 8.113E+00
2118 2.927E+02 2.343E+05 1.575E+01 7.817E+01 1.172E+05 7.873E+00

Year Total landfill gas Methane
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Results (Continued)

Year
(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)

1978 0 0 0 0 0 0
1979 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1980 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1981 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1982 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1983 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1984 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1985 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1986 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1987 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1988 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1989 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1990 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1991 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1992 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1993 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1994 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1995 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1996 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1997 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1998 4.441E+01 2.426E+04 1.630E+00 1.044E-01 2.911E+01 1.956E-03
1999 8.099E+01 4.425E+04 2.973E+00 1.903E-01 5.309E+01 3.567E-03
2000 1.149E+02 6.276E+04 4.217E+00 2.699E-01 7.531E+01 5.060E-03
2001 1.509E+02 8.242E+04 5.538E+00 3.545E-01 9.890E+01 6.645E-03
2002 1.879E+02 1.026E+05 6.897E+00 4.415E-01 1.232E+02 8.276E-03
2003 2.573E+02 1.406E+05 9.444E+00 6.046E-01 1.687E+02 1.133E-02
2004 4.641E+02 2.536E+05 1.704E+01 1.091E+00 3.043E+02 2.044E-02
2005 5.456E+02 2.980E+05 2.002E+01 1.282E+00 3.576E+02 2.403E-02
2006 6.117E+02 3.342E+05 2.245E+01 1.437E+00 4.010E+02 2.694E-02
2007 6.949E+02 3.796E+05 2.551E+01 1.633E+00 4.556E+02 3.061E-02
2008 7.627E+02 4.167E+05 2.800E+01 1.792E+00 5.000E+02 3.359E-02
2009 8.503E+02 4.645E+05 3.121E+01 1.998E+00 5.574E+02 3.745E-02
2010 9.741E+02 5.322E+05 3.576E+01 2.289E+00 6.386E+02 4.291E-02
2011 1.047E+03 5.721E+05 3.844E+01 2.461E+00 6.866E+02 4.613E-02
2012 1.091E+03 5.960E+05 4.005E+01 2.564E+00 7.152E+02 4.806E-02
2013 1.115E+03 6.092E+05 4.093E+01 2.620E+00 7.310E+02 4.912E-02
2014 1.150E+03 6.285E+05 4.223E+01 2.703E+00 7.542E+02 5.067E-02
2015 1.212E+03 6.622E+05 4.450E+01 2.849E+00 7.947E+02 5.340E-02
2016 1.289E+03 7.042E+05 4.731E+01 3.029E+00 8.450E+02 5.678E-02
2017 1.323E+03 7.225E+05 4.855E+01 3.108E+00 8.671E+02 5.826E-02
2018 1.377E+03 7.525E+05 5.056E+01 3.237E+00 9.030E+02 6.067E-02
2019 1.470E+03 8.033E+05 5.397E+01 3.455E+00 9.640E+02 6.477E-02
2020 1.533E+03 8.376E+05 5.628E+01 3.603E+00 1.005E+03 6.753E-02
2021 1.554E+03 8.492E+05 5.706E+01 3.653E+00 1.019E+03 6.847E-02
2022 1.572E+03 8.586E+05 5.769E+01 3.693E+00 1.030E+03 6.922E-02
2023 1.588E+03 8.676E+05 5.830E+01 3.732E+00 1.041E+03 6.995E-02
2024 1.604E+03 8.764E+05 5.889E+01 3.770E+00 1.052E+03 7.066E-02
2025 1.620E+03 8.850E+05 5.946E+01 3.807E+00 1.062E+03 7.135E-02
2026 1.635E+03 8.932E+05 6.002E+01 3.842E+00 1.072E+03 7.202E-02
2027 1.650E+03 9.013E+05 6.056E+01 3.877E+00 1.082E+03 7.267E-02

NMOCCarbon dioxide
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2028 1.664E+03 9.091E+05 6.108E+01 3.910E+00 1.091E+03 7.330E-02
2029 1.678E+03 9.167E+05 6.159E+01 3.943E+00 1.100E+03 7.391E-02
2030 1.691E+03 9.240E+05 6.208E+01 3.975E+00 1.109E+03 7.450E-02
2031 1.704E+03 9.312E+05 6.256E+01 4.005E+00 1.117E+03 7.508E-02
2032 1.717E+03 9.381E+05 6.303E+01 4.035E+00 1.126E+03 7.564E-02
2033 1.729E+03 9.448E+05 6.348E+01 4.064E+00 1.134E+03 7.618E-02
2034 1.741E+03 9.513E+05 6.392E+01 4.092E+00 1.142E+03 7.670E-02
2035 1.753E+03 9.576E+05 6.434E+01 4.119E+00 1.149E+03 7.721E-02
2036 1.764E+03 9.638E+05 6.476E+01 4.146E+00 1.157E+03 7.771E-02
2037 1.775E+03 9.697E+05 6.516E+01 4.171E+00 1.164E+03 7.819E-02
2038 1.786E+03 9.755E+05 6.555E+01 4.196E+00 1.171E+03 7.865E-02
2039 1.796E+03 9.811E+05 6.592E+01 4.220E+00 1.177E+03 7.911E-02
2040 1.806E+03 9.866E+05 6.629E+01 4.244E+00 1.184E+03 7.955E-02
2041 1.816E+03 9.919E+05 6.664E+01 4.266E+00 1.190E+03 7.997E-02
2042 1.825E+03 9.970E+05 6.699E+01 4.288E+00 1.196E+03 8.039E-02
2043 1.834E+03 1.002E+06 6.732E+01 4.310E+00 1.202E+03 8.079E-02
2044 1.843E+03 1.007E+06 6.765E+01 4.331E+00 1.208E+03 8.118E-02
2045 1.852E+03 1.011E+06 6.796E+01 4.351E+00 1.214E+03 8.155E-02
2046 1.860E+03 1.016E+06 6.827E+01 4.370E+00 1.219E+03 8.192E-02
2047 1.805E+03 9.860E+05 6.625E+01 4.241E+00 1.183E+03 7.950E-02
2048 1.752E+03 9.569E+05 6.429E+01 4.116E+00 1.148E+03 7.715E-02
2049 1.700E+03 9.286E+05 6.239E+01 3.994E+00 1.114E+03 7.487E-02
2050 1.650E+03 9.011E+05 6.055E+01 3.876E+00 1.081E+03 7.266E-02
2051 1.601E+03 8.745E+05 5.876E+01 3.762E+00 1.049E+03 7.051E-02
2052 1.553E+03 8.487E+05 5.702E+01 3.650E+00 1.018E+03 6.843E-02
2053 1.508E+03 8.236E+05 5.534E+01 3.543E+00 9.883E+02 6.640E-02
2054 1.463E+03 7.992E+05 5.370E+01 3.438E+00 9.591E+02 6.444E-02
2055 1.420E+03 7.756E+05 5.211E+01 3.336E+00 9.307E+02 6.254E-02
2056 1.378E+03 7.527E+05 5.057E+01 3.238E+00 9.032E+02 6.069E-02
2057 1.337E+03 7.304E+05 4.908E+01 3.142E+00 8.765E+02 5.889E-02
2058 1.298E+03 7.089E+05 4.763E+01 3.049E+00 8.506E+02 5.715E-02
2059 1.259E+03 6.879E+05 4.622E+01 2.959E+00 8.255E+02 5.546E-02
2060 1.222E+03 6.676E+05 4.485E+01 2.872E+00 8.011E+02 5.383E-02
2061 1.186E+03 6.479E+05 4.353E+01 2.787E+00 7.774E+02 5.223E-02
2062 1.151E+03 6.287E+05 4.224E+01 2.704E+00 7.544E+02 5.069E-02
2063 1.117E+03 6.101E+05 4.099E+01 2.624E+00 7.321E+02 4.919E-02
2064 1.084E+03 5.921E+05 3.978E+01 2.547E+00 7.105E+02 4.774E-02
2065 1.052E+03 5.746E+05 3.861E+01 2.472E+00 6.895E+02 4.633E-02
2066 1.021E+03 5.576E+05 3.747E+01 2.398E+00 6.691E+02 4.496E-02
2067 9.905E+02 5.411E+05 3.636E+01 2.328E+00 6.494E+02 4.363E-02
2068 9.613E+02 5.251E+05 3.528E+01 2.259E+00 6.302E+02 4.234E-02
2069 9.329E+02 5.096E+05 3.424E+01 2.192E+00 6.115E+02 4.109E-02
2070 9.053E+02 4.946E+05 3.323E+01 2.127E+00 5.935E+02 3.987E-02
2071 8.785E+02 4.799E+05 3.225E+01 2.064E+00 5.759E+02 3.870E-02
2072 8.526E+02 4.658E+05 3.129E+01 2.003E+00 5.589E+02 3.755E-02
2073 8.274E+02 4.520E+05 3.037E+01 1.944E+00 5.424E+02 3.644E-02
2074 8.029E+02 4.386E+05 2.947E+01 1.887E+00 5.264E+02 3.537E-02
2075 7.792E+02 4.257E+05 2.860E+01 1.831E+00 5.108E+02 3.432E-02
2076 7.562E+02 4.131E+05 2.776E+01 1.777E+00 4.957E+02 3.331E-02
2077 7.338E+02 4.009E+05 2.694E+01 1.724E+00 4.811E+02 3.232E-02
2078 7.121E+02 3.890E+05 2.614E+01 1.673E+00 4.668E+02 3.137E-02

Carbon dioxideYear NMOC
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2079 6.911E+02 3.775E+05 2.537E+01 1.624E+00 4.530E+02 3.044E-02
2080 6.707E+02 3.664E+05 2.462E+01 1.576E+00 4.397E+02 2.954E-02
2081 6.508E+02 3.555E+05 2.389E+01 1.529E+00 4.267E+02 2.867E-02
2082 6.316E+02 3.450E+05 2.318E+01 1.484E+00 4.140E+02 2.782E-02
2083 6.129E+02 3.348E+05 2.250E+01 1.440E+00 4.018E+02 2.700E-02
2084 5.948E+02 3.249E+05 2.183E+01 1.398E+00 3.899E+02 2.620E-02
2085 5.772E+02 3.153E+05 2.119E+01 1.356E+00 3.784E+02 2.543E-02
2086 5.602E+02 3.060E+05 2.056E+01 1.316E+00 3.672E+02 2.467E-02
2087 5.436E+02 2.970E+05 1.995E+01 1.277E+00 3.564E+02 2.394E-02
2088 5.276E+02 2.882E+05 1.936E+01 1.240E+00 3.458E+02 2.324E-02
2089 5.120E+02 2.797E+05 1.879E+01 1.203E+00 3.356E+02 2.255E-02
2090 4.968E+02 2.714E+05 1.824E+01 1.167E+00 3.257E+02 2.188E-02
2091 4.821E+02 2.634E+05 1.770E+01 1.133E+00 3.161E+02 2.124E-02
2092 4.679E+02 2.556E+05 1.717E+01 1.099E+00 3.067E+02 2.061E-02
2093 4.541E+02 2.481E+05 1.667E+01 1.067E+00 2.977E+02 2.000E-02
2094 4.406E+02 2.407E+05 1.617E+01 1.035E+00 2.889E+02 1.941E-02
2095 4.276E+02 2.336E+05 1.570E+01 1.005E+00 2.803E+02 1.884E-02
2096 4.150E+02 2.267E+05 1.523E+01 9.752E-01 2.720E+02 1.828E-02
2097 4.027E+02 2.200E+05 1.478E+01 9.463E-01 2.640E+02 1.774E-02
2098 3.908E+02 2.135E+05 1.435E+01 9.184E-01 2.562E+02 1.721E-02
2099 3.793E+02 2.072E+05 1.392E+01 8.912E-01 2.486E+02 1.671E-02
2100 3.681E+02 2.011E+05 1.351E+01 8.649E-01 2.413E+02 1.621E-02
2101 3.572E+02 1.951E+05 1.311E+01 8.393E-01 2.342E+02 1.573E-02
2102 3.466E+02 1.894E+05 1.272E+01 8.145E-01 2.272E+02 1.527E-02
2103 3.364E+02 1.838E+05 1.235E+01 7.904E-01 2.205E+02 1.482E-02
2104 3.264E+02 1.783E+05 1.198E+01 7.671E-01 2.140E+02 1.438E-02
2105 3.168E+02 1.731E+05 1.163E+01 7.444E-01 2.077E+02 1.395E-02
2106 3.074E+02 1.679E+05 1.128E+01 7.224E-01 2.015E+02 1.354E-02
2107 2.983E+02 1.630E+05 1.095E+01 7.011E-01 1.956E+02 1.314E-02
2108 2.895E+02 1.582E+05 1.063E+01 6.803E-01 1.898E+02 1.275E-02
2109 2.810E+02 1.535E+05 1.031E+01 6.602E-01 1.842E+02 1.238E-02
2110 2.727E+02 1.490E+05 1.001E+01 6.407E-01 1.787E+02 1.201E-02
2111 2.646E+02 1.446E+05 9.713E+00 6.218E-01 1.735E+02 1.166E-02
2112 2.568E+02 1.403E+05 9.426E+00 6.034E-01 1.683E+02 1.131E-02
2113 2.492E+02 1.361E+05 9.147E+00 5.856E-01 1.634E+02 1.098E-02
2114 2.418E+02 1.321E+05 8.877E+00 5.683E-01 1.585E+02 1.065E-02
2115 2.347E+02 1.282E+05 8.614E+00 5.515E-01 1.539E+02 1.034E-02
2116 2.278E+02 1.244E+05 8.360E+00 5.352E-01 1.493E+02 1.003E-02
2117 2.210E+02 1.207E+05 8.113E+00 5.194E-01 1.449E+02 9.735E-03
2118 2.145E+02 1.172E+05 7.873E+00 5.040E-01 1.406E+02 9.447E-03

NMOCYear Carbon dioxide
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Summary Report
Landfill Name or Identifier: Organic waste CB Landfill Model

Date: 

First-Order Decomposition Rate Equation:

Where,
QCH4 = annual methane generation in the year of the calculation (m 3 /year )
i = 1-year time increment Mi = mass of waste accepted in the ith year (Mg ) 
n = (year of the calculation) - (initial year of waste acceptance)
j = 0.1-year time increment
k = methane generation rate (year -1 )
Lo = potential methane generation capacity (m 3 /Mg )

Monday, May 10, 2021

LandGEM is based on a first-order decomposition rate equation for quantifying emissions from the decomposition of landfilled waste in 
municipal solid waste (MSW) landfills. The software provides a relatively simple approach to estimating landfill gas emissions. Model defaults 
are based on empirical data from U.S. landfills. Field test data can also be used in place of model defaults when available. Further guidance on 
EPA test methods, Clean Air Act (CAA) regulations, and other guidance regarding landfill gas emissions and control technology requirements 
can be found at http://www.epa.gov/ttnatw01/landfill/landflpg.html.

Description/Comments:

tij = age of the jth section of waste mass Mi accepted in the ith year 
(decimal years , e.g., 3.2 years)

LandGEM is considered a screening tool — the better the input data, the better the estimates. Often, there are limitations with the available data 
regarding waste quantity and composition, variation in design and operating practices over time, and changes occurring over time that impact 
the emissions potential. Changes to landfill operation, such as operating under wet conditions through leachate recirculation or other liquid 
additions, will result in generating more gas at a faster rate. Defaults for estimating emissions for this type of operation are being developed to 
include in LandGEM along with defaults for convential landfills (no leachate or liquid additions) for developing emission inventories and 
determining CAA applicability. Refer to the Web site identified above for future updates.  

About LandGEM:
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Input Review

LANDFILL CHARACTERISTICS
Landfill Open Year 1978
Landfill Closure Year (with 80-year limit) 2045
Actual Closure Year (without limit) 2045
Have Model Calculate Closure Year? No
Waste Design Capacity megagrams

MODEL PARAMETERS
Methane Generation Rate, k 0.050 year -1

Potential Methane Generation Capacity, Lo 130 m 3 /Mg
NMOC Concentration 600 ppmv as hexane
Methane Content 50 % by volume

GASES / POLLUTANTS SELECTED
Gas / Pollutant #1: Total landfill gas
Gas / Pollutant #2: Methane
Gas / Pollutant #3: Carbon dioxide
Gas / Pollutant #4: NMOC

WASTE ACCEPTANCE RATES

(Mg/year) (short tons/year) (Mg) (short tons)
1978 0 0 0 0
1979 0 0 0 0
1980 0 0 0 0
1981 0 0 0 0
1982 0 0 0 0
1983 0 0 0 0
1984 0 0 0 0
1985 0 0 0 0
1986 0 0 0 0
1987 0 0 0 0
1988 0 0 0 0
1989 0 0 0 0
1990 0 0 0 0
1991 0 0 0 0
1992 0 0 0 0
1993 0 0 0 0
1994 0 0 0 0
1995 0 0 0 0
1996 0 0 0 0
1997 0 0 0 0
1998 0 0 0 0
1999 0 0 0 0
2000 0 0 0 0
2001 0 0 0 0
2002 0 0 0 0
2003 0 0 0 0
2004 0 0 0 0
2005 0 0 0 0
2006 0 0 0 0
2007 0 0 0 0
2008 0 0 0 0
2009 0 0 0 0
2010 0 0 0 0
2011 0 0 0 0
2012 0 0 0 0
2013 0 0 0 0
2014 0 0 0 0
2015 2,610 2,871 0 0
2016 2,690 2,959 2,610 2,871
2017 2,807 3,088 5,300 5,830

Year Waste Accepted Waste-In-Place
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WASTE ACCEPTANCE RATES (Continued)

(Mg/year) (short tons/year) (Mg) (short tons)
2018 2,781 3,059 8,107 8,918
2019 27,106 29,817 10,888 11,977
2020 17,744 19,518 37,994 41,794
2021 21,818 24,000 55,738 61,312
2022 21,818 24,000 77,556 85,312
2023 21,818 24,000 99,374 109,312
2024 21,818 24,000 121,192 133,312
2025 21,818 24,000 143,010 157,312
2026 21,818 24,000 164,829 181,312
2027 21,818 24,000 186,647 205,312
2028 21,818 24,000 208,465 229,312
2029 21,818 24,000 230,283 253,312
2030 21,818 24,000 252,101 277,312
2031 21,818 24,000 273,920 301,312
2032 21,818 24,000 295,738 325,312
2033 21,818 24,000 317,556 349,312
2034 21,818 24,000 339,374 373,312
2035 21,818 24,000 361,192 397,312
2036 21,818 24,000 383,010 421,312
2037 21,818 24,000 404,829 445,312
2038 21,818 24,000 426,647 469,312
2039 21,818 24,000 448,465 493,312
2040 21,818 24,000 470,283 517,312
2041 21,818 24,000 492,101 541,312
2042 21,818 24,000 513,920 565,312
2043 21,818 24,000 535,738 589,312
2044 21,818 24,000 557,556 613,312
2045 21,818 24,000 579,374 637,312
2046 0 0 601,192 661,312
2047 0 0 601,192 661,312
2048 0 0 601,192 661,312
2049 0 0 601,192 661,312
2050 0 0 601,192 661,312
2051 0 0 601,192 661,312
2052 0 0 601,192 661,312
2053 0 0 601,192 661,312
2054 0 0 601,192 661,312
2055 0 0 601,192 661,312
2056 0 0 601,192 661,312
2057 0 0 601,192 661,312

Year Waste Accepted Waste-In-Place
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Pollutant Parameters

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Total landfill gas 0.00
Methane 16.04
Carbon dioxide 44.01
NMOC 4,000 86.18
1,1,1-Trichloroethane 
(methyl chloroform) - 
HAP 0.48 133.41
1,1,2,2-
Tetrachloroethane - 
HAP/VOC 1.1 167.85
1,1-Dichloroethane 
(ethylidene dichloride) - 
HAP/VOC 2.4 98.97
1,1-Dichloroethene 
(vinylidene chloride) - 
HAP/VOC 0.20 96.94
1,2-Dichloroethane 
(ethylene dichloride) - 
HAP/VOC 0.41 98.96
1,2-Dichloropropane 
(propylene dichloride) - 
HAP/VOC 0.18 112.99
2-Propanol (isopropyl
alcohol) - VOC 50 60.11
Acetone 7.0 58.08

Acrylonitrile - HAP/VOC 6.3 53.06
Benzene - No or 
Unknown Co-disposal - 
HAP/VOC 1.9 78.11
Benzene - Co-disposal - 
HAP/VOC 11 78.11
Bromodichloromethane - 
VOC 3.1 163.83
Butane - VOC 5.0 58.12
Carbon disulfide - 
HAP/VOC 0.58 76.13
Carbon monoxide 140 28.01
Carbon tetrachloride - 
HAP/VOC 4.0E-03 153.84
Carbonyl sulfide - 
HAP/VOC 0.49 60.07
Chlorobenzene - 
HAP/VOC 0.25 112.56
Chlorodifluoromethane 1.3 86.47
Chloroethane (ethyl 
chloride) - HAP/VOC 1.3 64.52
Chloroform - HAP/VOC 0.03 119.39
Chloromethane - VOC 1.2 50.49

Dichlorobenzene - (HAP 
for para isomer/VOC) 0.21 147

Dichlorodifluoromethane 16 120.91
Dichlorofluoromethane - 
VOC 2.6 102.92
Dichloromethane 
(methylene chloride) - 
HAP 14 84.94
Dimethyl sulfide (methyl 
sulfide) - VOC 7.8 62.13
Ethane 890 30.07
Ethanol - VOC 27 46.08

G
as

es

Gas / Pollutant Default Parameters:

Po
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ta
nt

s

User-specified Pollutant Parameters:
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Pollutant Parameters (Continued)

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Ethyl mercaptan 
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene - 
HAP/VOC 4.6 106.16
Ethylene dibromide - 
HAP/VOC 1.0E-03 187.88
Fluorotrichloromethane - 
VOC 0.76 137.38
Hexane - HAP/VOC 6.6 86.18
Hydrogen sulfide 36 34.08
Mercury (total) - HAP 2.9E-04 200.61
Methyl ethyl ketone - 
HAP/VOC 7.1 72.11
Methyl isobutyl ketone - 
HAP/VOC 1.9 100.16

Methyl mercaptan - VOC 2.5 48.11
Pentane - VOC 3.3 72.15
Perchloroethylene 
(tetrachloroethylene) - 
HAP 3.7 165.83
Propane - VOC 11 44.09
t-1,2-Dichloroethene -
VOC 2.8 96.94
Toluene - No or 
Unknown Co-disposal - 
HAP/VOC 39 92.13
Toluene - Co-disposal - 
HAP/VOC 170 92.13
Trichloroethylene 
(trichloroethene) - 
HAP/VOC 2.8 131.40
Vinyl chloride - 
HAP/VOC 7.3 62.50
Xylenes - HAP/VOC 12 106.16

User-specified Pollutant Parameters:Gas / Pollutant Default Parameters:

Po
llu

ta
nt

s
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Results

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
1978 0 0 0 0 0 0
1979 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1980 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1981 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1982 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1983 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1984 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1985 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1986 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1987 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1988 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1989 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1990 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1991 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1992 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1993 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1994 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1995 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1996 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1997 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1998 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1999 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2000 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2001 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2002 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2003 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2004 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2005 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2006 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2007 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2008 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2009 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2010 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2011 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2012 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2013 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2014 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2015 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2016 4.144E+01 3.318E+04 2.229E+00 1.107E+01 1.659E+04 1.115E+00
2017 8.212E+01 6.575E+04 4.418E+00 2.193E+01 3.288E+04 2.209E+00
2018 1.227E+02 9.823E+04 6.600E+00 3.277E+01 4.912E+04 3.300E+00
2019 1.608E+02 1.288E+05 8.654E+00 4.296E+01 6.440E+04 4.327E+00
2020 5.833E+02 4.671E+05 3.138E+01 1.558E+02 2.335E+05 1.569E+01
2021 8.365E+02 6.699E+05 4.501E+01 2.234E+02 3.349E+05 2.250E+01
2022 1.142E+03 9.145E+05 6.145E+01 3.051E+02 4.573E+05 3.072E+01
2023 1.433E+03 1.147E+06 7.709E+01 3.827E+02 5.737E+05 3.854E+01
2024 1.709E+03 1.369E+06 9.196E+01 4.566E+02 6.844E+05 4.598E+01
2025 1.972E+03 1.579E+06 1.061E+02 5.268E+02 7.897E+05 5.306E+01
2026 2.222E+03 1.780E+06 1.196E+02 5.936E+02 8.898E+05 5.979E+01
2027 2.460E+03 1.970E+06 1.324E+02 6.572E+02 9.851E+05 6.619E+01

Year Total landfill gas Methane
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2028 2.687E+03 2.151E+06 1.446E+02 7.177E+02 1.076E+06 7.228E+01
2029 2.902E+03 2.324E+06 1.561E+02 7.752E+02 1.162E+06 7.807E+01
2030 3.107E+03 2.488E+06 1.672E+02 8.299E+02 1.244E+06 8.358E+01
2031 3.302E+03 2.644E+06 1.776E+02 8.819E+02 1.322E+06 8.882E+01
2032 3.487E+03 2.792E+06 1.876E+02 9.314E+02 1.396E+06 9.381E+01
2033 3.663E+03 2.934E+06 1.971E+02 9.785E+02 1.467E+06 9.855E+01
2034 3.831E+03 3.068E+06 2.061E+02 1.023E+03 1.534E+06 1.031E+02
2035 3.991E+03 3.196E+06 2.147E+02 1.066E+03 1.598E+06 1.074E+02
2036 4.142E+03 3.317E+06 2.229E+02 1.106E+03 1.659E+06 1.114E+02
2037 4.287E+03 3.433E+06 2.306E+02 1.145E+03 1.716E+06 1.153E+02
2038 4.424E+03 3.543E+06 2.380E+02 1.182E+03 1.771E+06 1.190E+02
2039 4.555E+03 3.647E+06 2.451E+02 1.217E+03 1.824E+06 1.225E+02
2040 4.679E+03 3.747E+06 2.517E+02 1.250E+03 1.873E+06 1.259E+02
2041 4.797E+03 3.841E+06 2.581E+02 1.281E+03 1.921E+06 1.290E+02
2042 4.909E+03 3.931E+06 2.641E+02 1.311E+03 1.966E+06 1.321E+02
2043 5.016E+03 4.017E+06 2.699E+02 1.340E+03 2.008E+06 1.349E+02
2044 5.118E+03 4.098E+06 2.754E+02 1.367E+03 2.049E+06 1.377E+02
2045 5.215E+03 4.176E+06 2.806E+02 1.393E+03 2.088E+06 1.403E+02
2046 5.307E+03 4.250E+06 2.855E+02 1.418E+03 2.125E+06 1.428E+02
2047 5.048E+03 4.042E+06 2.716E+02 1.348E+03 2.021E+06 1.358E+02
2048 4.802E+03 3.845E+06 2.584E+02 1.283E+03 1.923E+06 1.292E+02
2049 4.568E+03 3.658E+06 2.458E+02 1.220E+03 1.829E+06 1.229E+02
2050 4.345E+03 3.479E+06 2.338E+02 1.161E+03 1.740E+06 1.169E+02
2051 4.133E+03 3.310E+06 2.224E+02 1.104E+03 1.655E+06 1.112E+02
2052 3.931E+03 3.148E+06 2.115E+02 1.050E+03 1.574E+06 1.058E+02
2053 3.740E+03 2.995E+06 2.012E+02 9.989E+02 1.497E+06 1.006E+02
2054 3.557E+03 2.849E+06 1.914E+02 9.502E+02 1.424E+06 9.570E+01
2055 3.384E+03 2.710E+06 1.821E+02 9.039E+02 1.355E+06 9.103E+01
2056 3.219E+03 2.577E+06 1.732E+02 8.598E+02 1.289E+06 8.659E+01
2057 3.062E+03 2.452E+06 1.647E+02 8.178E+02 1.226E+06 8.237E+01
2058 2.912E+03 2.332E+06 1.567E+02 7.780E+02 1.166E+06 7.835E+01
2059 2.770E+03 2.218E+06 1.491E+02 7.400E+02 1.109E+06 7.453E+01
2060 2.635E+03 2.110E+06 1.418E+02 7.039E+02 1.055E+06 7.089E+01
2061 2.507E+03 2.007E+06 1.349E+02 6.696E+02 1.004E+06 6.744E+01
2062 2.385E+03 1.909E+06 1.283E+02 6.369E+02 9.547E+05 6.415E+01
2063 2.268E+03 1.816E+06 1.220E+02 6.059E+02 9.082E+05 6.102E+01
2064 2.158E+03 1.728E+06 1.161E+02 5.763E+02 8.639E+05 5.804E+01
2065 2.052E+03 1.643E+06 1.104E+02 5.482E+02 8.217E+05 5.521E+01
2066 1.952E+03 1.563E+06 1.050E+02 5.215E+02 7.817E+05 5.252E+01
2067 1.857E+03 1.487E+06 9.992E+01 4.960E+02 7.435E+05 4.996E+01
2068 1.767E+03 1.415E+06 9.504E+01 4.719E+02 7.073E+05 4.752E+01
2069 1.680E+03 1.346E+06 9.041E+01 4.488E+02 6.728E+05 4.520E+01
2070 1.598E+03 1.280E+06 8.600E+01 4.270E+02 6.400E+05 4.300E+01
2071 1.520E+03 1.218E+06 8.180E+01 4.061E+02 6.088E+05 4.090E+01
2072 1.446E+03 1.158E+06 7.781E+01 3.863E+02 5.791E+05 3.891E+01
2073 1.376E+03 1.102E+06 7.402E+01 3.675E+02 5.508E+05 3.701E+01
2074 1.309E+03 1.048E+06 7.041E+01 3.496E+02 5.240E+05 3.520E+01
2075 1.245E+03 9.968E+05 6.698E+01 3.325E+02 4.984E+05 3.349E+01
2076 1.184E+03 9.482E+05 6.371E+01 3.163E+02 4.741E+05 3.185E+01
2077 1.126E+03 9.019E+05 6.060E+01 3.009E+02 4.510E+05 3.030E+01
2078 1.071E+03 8.580E+05 5.765E+01 2.862E+02 4.290E+05 2.882E+01

Total landfill gasYear Methane
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2079 1.019E+03 8.161E+05 5.483E+01 2.722E+02 4.081E+05 2.742E+01
2080 9.695E+02 7.763E+05 5.216E+01 2.590E+02 3.882E+05 2.608E+01
2081 9.222E+02 7.385E+05 4.962E+01 2.463E+02 3.692E+05 2.481E+01
2082 8.772E+02 7.024E+05 4.720E+01 2.343E+02 3.512E+05 2.360E+01
2083 8.344E+02 6.682E+05 4.489E+01 2.229E+02 3.341E+05 2.245E+01
2084 7.937E+02 6.356E+05 4.271E+01 2.120E+02 3.178E+05 2.135E+01
2085 7.550E+02 6.046E+05 4.062E+01 2.017E+02 3.023E+05 2.031E+01
2086 7.182E+02 5.751E+05 3.864E+01 1.918E+02 2.876E+05 1.932E+01
2087 6.832E+02 5.471E+05 3.676E+01 1.825E+02 2.735E+05 1.838E+01
2088 6.499E+02 5.204E+05 3.496E+01 1.736E+02 2.602E+05 1.748E+01
2089 6.182E+02 4.950E+05 3.326E+01 1.651E+02 2.475E+05 1.663E+01
2090 5.880E+02 4.709E+05 3.164E+01 1.571E+02 2.354E+05 1.582E+01
2091 5.593E+02 4.479E+05 3.009E+01 1.494E+02 2.239E+05 1.505E+01
2092 5.321E+02 4.261E+05 2.863E+01 1.421E+02 2.130E+05 1.431E+01
2093 5.061E+02 4.053E+05 2.723E+01 1.352E+02 2.026E+05 1.362E+01
2094 4.814E+02 3.855E+05 2.590E+01 1.286E+02 1.928E+05 1.295E+01
2095 4.580E+02 3.667E+05 2.464E+01 1.223E+02 1.834E+05 1.232E+01
2096 4.356E+02 3.488E+05 2.344E+01 1.164E+02 1.744E+05 1.172E+01
2097 4.144E+02 3.318E+05 2.229E+01 1.107E+02 1.659E+05 1.115E+01
2098 3.942E+02 3.156E+05 2.121E+01 1.053E+02 1.578E+05 1.060E+01
2099 3.749E+02 3.002E+05 2.017E+01 1.002E+02 1.501E+05 1.009E+01
2100 3.567E+02 2.856E+05 1.919E+01 9.527E+01 1.428E+05 9.594E+00
2101 3.393E+02 2.717E+05 1.825E+01 9.062E+01 1.358E+05 9.126E+00
2102 3.227E+02 2.584E+05 1.736E+01 8.620E+01 1.292E+05 8.681E+00
2103 3.070E+02 2.458E+05 1.652E+01 8.200E+01 1.229E+05 8.258E+00
2104 2.920E+02 2.338E+05 1.571E+01 7.800E+01 1.169E+05 7.855E+00
2105 2.778E+02 2.224E+05 1.494E+01 7.419E+01 1.112E+05 7.472E+00
2106 2.642E+02 2.116E+05 1.422E+01 7.057E+01 1.058E+05 7.108E+00
2107 2.513E+02 2.013E+05 1.352E+01 6.713E+01 1.006E+05 6.761E+00
2108 2.391E+02 1.914E+05 1.286E+01 6.386E+01 9.572E+04 6.431E+00
2109 2.274E+02 1.821E+05 1.224E+01 6.074E+01 9.105E+04 6.118E+00
2110 2.163E+02 1.732E+05 1.164E+01 5.778E+01 8.661E+04 5.819E+00
2111 2.058E+02 1.648E+05 1.107E+01 5.496E+01 8.239E+04 5.535E+00
2112 1.957E+02 1.567E+05 1.053E+01 5.228E+01 7.837E+04 5.266E+00
2113 1.862E+02 1.491E+05 1.002E+01 4.973E+01 7.455E+04 5.009E+00
2114 1.771E+02 1.418E+05 9.529E+00 4.731E+01 7.091E+04 4.764E+00
2115 1.685E+02 1.349E+05 9.064E+00 4.500E+01 6.745E+04 4.532E+00
2116 1.603E+02 1.283E+05 8.622E+00 4.281E+01 6.416E+04 4.311E+00
2117 1.524E+02 1.221E+05 8.202E+00 4.072E+01 6.103E+04 4.101E+00
2118 1.450E+02 1.161E+05 7.802E+00 3.873E+01 5.806E+04 3.901E+00

Year Total landfill gas Methane
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Results (Continued)

Year
(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)

1978 0 0 0 0 0 0
1979 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1980 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1981 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1982 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1983 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1984 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1985 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1986 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1987 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1988 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1989 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1990 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1991 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1992 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1993 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1994 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1995 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1996 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1997 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1998 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1999 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2000 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2001 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2002 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2003 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2004 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2005 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2006 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2007 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2008 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2009 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2010 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2011 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2012 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2013 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2014 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2015 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
2016 3.037E+01 1.659E+04 1.115E+00 7.136E-02 1.991E+01 1.338E-03
2017 6.018E+01 3.288E+04 2.209E+00 1.414E-01 3.945E+01 2.651E-03
2018 8.991E+01 4.912E+04 3.300E+00 2.113E-01 5.894E+01 3.960E-03
2019 1.179E+02 6.440E+04 4.327E+00 2.770E-01 7.728E+01 5.192E-03
2020 4.275E+02 2.335E+05 1.569E+01 1.005E+00 2.803E+02 1.883E-02
2021 6.131E+02 3.349E+05 2.250E+01 1.441E+00 4.019E+02 2.700E-02
2022 8.370E+02 4.573E+05 3.072E+01 1.967E+00 5.487E+02 3.687E-02
2023 1.050E+03 5.737E+05 3.854E+01 2.467E+00 6.884E+02 4.625E-02
2024 1.253E+03 6.844E+05 4.598E+01 2.944E+00 8.212E+02 5.518E-02
2025 1.445E+03 7.897E+05 5.306E+01 3.397E+00 9.476E+02 6.367E-02
2026 1.629E+03 8.898E+05 5.979E+01 3.827E+00 1.068E+03 7.174E-02
2027 1.803E+03 9.851E+05 6.619E+01 4.237E+00 1.182E+03 7.943E-02

Carbon dioxide NMOC
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2028 1.969E+03 1.076E+06 7.228E+01 4.627E+00 1.291E+03 8.673E-02
2029 2.127E+03 1.162E+06 7.807E+01 4.998E+00 1.394E+03 9.369E-02
2030 2.277E+03 1.244E+06 8.358E+01 5.351E+00 1.493E+03 1.003E-01
2031 2.420E+03 1.322E+06 8.882E+01 5.686E+00 1.586E+03 1.066E-01
2032 2.556E+03 1.396E+06 9.381E+01 6.005E+00 1.675E+03 1.126E-01
2033 2.685E+03 1.467E+06 9.855E+01 6.309E+00 1.760E+03 1.183E-01
2034 2.808E+03 1.534E+06 1.031E+02 6.598E+00 1.841E+03 1.237E-01
2035 2.925E+03 1.598E+06 1.074E+02 6.873E+00 1.917E+03 1.288E-01
2036 3.036E+03 1.659E+06 1.114E+02 7.134E+00 1.990E+03 1.337E-01
2037 3.142E+03 1.716E+06 1.153E+02 7.382E+00 2.060E+03 1.384E-01
2038 3.242E+03 1.771E+06 1.190E+02 7.619E+00 2.126E+03 1.428E-01
2039 3.338E+03 1.824E+06 1.225E+02 7.844E+00 2.188E+03 1.470E-01
2040 3.429E+03 1.873E+06 1.259E+02 8.058E+00 2.248E+03 1.510E-01
2041 3.516E+03 1.921E+06 1.290E+02 8.261E+00 2.305E+03 1.549E-01
2042 3.598E+03 1.966E+06 1.321E+02 8.455E+00 2.359E+03 1.585E-01
2043 3.676E+03 2.008E+06 1.349E+02 8.639E+00 2.410E+03 1.619E-01
2044 3.751E+03 2.049E+06 1.377E+02 8.814E+00 2.459E+03 1.652E-01
2045 3.822E+03 2.088E+06 1.403E+02 8.981E+00 2.505E+03 1.683E-01
2046 3.889E+03 2.125E+06 1.428E+02 9.139E+00 2.550E+03 1.713E-01
2047 3.700E+03 2.021E+06 1.358E+02 8.694E+00 2.425E+03 1.630E-01
2048 3.519E+03 1.923E+06 1.292E+02 8.270E+00 2.307E+03 1.550E-01
2049 3.348E+03 1.829E+06 1.229E+02 7.866E+00 2.195E+03 1.475E-01
2050 3.184E+03 1.740E+06 1.169E+02 7.483E+00 2.088E+03 1.403E-01
2051 3.029E+03 1.655E+06 1.112E+02 7.118E+00 1.986E+03 1.334E-01
2052 2.881E+03 1.574E+06 1.058E+02 6.771E+00 1.889E+03 1.269E-01
2053 2.741E+03 1.497E+06 1.006E+02 6.440E+00 1.797E+03 1.207E-01
2054 2.607E+03 1.424E+06 9.570E+01 6.126E+00 1.709E+03 1.148E-01
2055 2.480E+03 1.355E+06 9.103E+01 5.827E+00 1.626E+03 1.092E-01
2056 2.359E+03 1.289E+06 8.659E+01 5.543E+00 1.546E+03 1.039E-01
2057 2.244E+03 1.226E+06 8.237E+01 5.273E+00 1.471E+03 9.884E-02
2058 2.135E+03 1.166E+06 7.835E+01 5.016E+00 1.399E+03 9.402E-02
2059 2.030E+03 1.109E+06 7.453E+01 4.771E+00 1.331E+03 8.943E-02
2060 1.931E+03 1.055E+06 7.089E+01 4.538E+00 1.266E+03 8.507E-02
2061 1.837E+03 1.004E+06 6.744E+01 4.317E+00 1.204E+03 8.092E-02
2062 1.748E+03 9.547E+05 6.415E+01 4.107E+00 1.146E+03 7.698E-02
2063 1.662E+03 9.082E+05 6.102E+01 3.906E+00 1.090E+03 7.322E-02
2064 1.581E+03 8.639E+05 5.804E+01 3.716E+00 1.037E+03 6.965E-02
2065 1.504E+03 8.217E+05 5.521E+01 3.535E+00 9.861E+02 6.625E-02
2066 1.431E+03 7.817E+05 5.252E+01 3.362E+00 9.380E+02 6.302E-02
2067 1.361E+03 7.435E+05 4.996E+01 3.198E+00 8.922E+02 5.995E-02
2068 1.295E+03 7.073E+05 4.752E+01 3.042E+00 8.487E+02 5.703E-02
2069 1.232E+03 6.728E+05 4.520E+01 2.894E+00 8.073E+02 5.424E-02
2070 1.171E+03 6.400E+05 4.300E+01 2.753E+00 7.680E+02 5.160E-02
2071 1.114E+03 6.088E+05 4.090E+01 2.618E+00 7.305E+02 4.908E-02
2072 1.060E+03 5.791E+05 3.891E+01 2.491E+00 6.949E+02 4.669E-02
2073 1.008E+03 5.508E+05 3.701E+01 2.369E+00 6.610E+02 4.441E-02
2074 9.591E+02 5.240E+05 3.520E+01 2.254E+00 6.287E+02 4.225E-02
2075 9.123E+02 4.984E+05 3.349E+01 2.144E+00 5.981E+02 4.019E-02
2076 8.678E+02 4.741E+05 3.185E+01 2.039E+00 5.689E+02 3.823E-02
2077 8.255E+02 4.510E+05 3.030E+01 1.940E+00 5.412E+02 3.636E-02
2078 7.852E+02 4.290E+05 2.882E+01 1.845E+00 5.148E+02 3.459E-02

Carbon dioxideYear NMOC
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2079 7.470E+02 4.081E+05 2.742E+01 1.755E+00 4.897E+02 3.290E-02
2080 7.105E+02 3.882E+05 2.608E+01 1.670E+00 4.658E+02 3.130E-02
2081 6.759E+02 3.692E+05 2.481E+01 1.588E+00 4.431E+02 2.977E-02
2082 6.429E+02 3.512E+05 2.360E+01 1.511E+00 4.215E+02 2.832E-02
2083 6.116E+02 3.341E+05 2.245E+01 1.437E+00 4.009E+02 2.694E-02
2084 5.817E+02 3.178E+05 2.135E+01 1.367E+00 3.814E+02 2.562E-02
2085 5.534E+02 3.023E+05 2.031E+01 1.300E+00 3.628E+02 2.437E-02
2086 5.264E+02 2.876E+05 1.932E+01 1.237E+00 3.451E+02 2.318E-02
2087 5.007E+02 2.735E+05 1.838E+01 1.177E+00 3.282E+02 2.205E-02
2088 4.763E+02 2.602E+05 1.748E+01 1.119E+00 3.122E+02 2.098E-02
2089 4.530E+02 2.475E+05 1.663E+01 1.065E+00 2.970E+02 1.996E-02
2090 4.310E+02 2.354E+05 1.582E+01 1.013E+00 2.825E+02 1.898E-02
2091 4.099E+02 2.239E+05 1.505E+01 9.633E-01 2.687E+02 1.806E-02
2092 3.899E+02 2.130E+05 1.431E+01 9.163E-01 2.556E+02 1.718E-02
2093 3.709E+02 2.026E+05 1.362E+01 8.716E-01 2.432E+02 1.634E-02
2094 3.528E+02 1.928E+05 1.295E+01 8.291E-01 2.313E+02 1.554E-02
2095 3.356E+02 1.834E+05 1.232E+01 7.887E-01 2.200E+02 1.478E-02
2096 3.193E+02 1.744E+05 1.172E+01 7.502E-01 2.093E+02 1.406E-02
2097 3.037E+02 1.659E+05 1.115E+01 7.136E-01 1.991E+02 1.338E-02
2098 2.889E+02 1.578E+05 1.060E+01 6.788E-01 1.894E+02 1.272E-02
2099 2.748E+02 1.501E+05 1.009E+01 6.457E-01 1.801E+02 1.210E-02
2100 2.614E+02 1.428E+05 9.594E+00 6.142E-01 1.714E+02 1.151E-02
2101 2.486E+02 1.358E+05 9.126E+00 5.843E-01 1.630E+02 1.095E-02
2102 2.365E+02 1.292E+05 8.681E+00 5.558E-01 1.550E+02 1.042E-02
2103 2.250E+02 1.229E+05 8.258E+00 5.287E-01 1.475E+02 9.910E-03
2104 2.140E+02 1.169E+05 7.855E+00 5.029E-01 1.403E+02 9.426E-03
2105 2.036E+02 1.112E+05 7.472E+00 4.784E-01 1.335E+02 8.967E-03
2106 1.936E+02 1.058E+05 7.108E+00 4.550E-01 1.269E+02 8.529E-03
2107 1.842E+02 1.006E+05 6.761E+00 4.328E-01 1.208E+02 8.113E-03
2108 1.752E+02 9.572E+04 6.431E+00 4.117E-01 1.149E+02 7.718E-03
2109 1.667E+02 9.105E+04 6.118E+00 3.916E-01 1.093E+02 7.341E-03
2110 1.585E+02 8.661E+04 5.819E+00 3.725E-01 1.039E+02 6.983E-03
2111 1.508E+02 8.239E+04 5.535E+00 3.544E-01 9.886E+01 6.643E-03
2112 1.435E+02 7.837E+04 5.266E+00 3.371E-01 9.404E+01 6.319E-03
2113 1.365E+02 7.455E+04 5.009E+00 3.206E-01 8.945E+01 6.010E-03
2114 1.298E+02 7.091E+04 4.764E+00 3.050E-01 8.509E+01 5.717E-03
2115 1.235E+02 6.745E+04 4.532E+00 2.901E-01 8.094E+01 5.438E-03
2116 1.174E+02 6.416E+04 4.311E+00 2.760E-01 7.699E+01 5.173E-03
2117 1.117E+02 6.103E+04 4.101E+00 2.625E-01 7.324E+01 4.921E-03
2118 1.063E+02 5.806E+04 3.901E+00 2.497E-01 6.967E+01 4.681E-03

NMOCYear Carbon dioxide
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Summary Report
Landfill Name or Identifier: C&D CB Landfill Model

Date: 

First-Order Decomposition Rate Equation:

Where,
QCH4 = annual methane generation in the year of the calculation (m 3 /year )
i = 1-year time increment Mi = mass of waste accepted in the ith year (Mg ) 
n = (year of the calculation) - (initial year of waste acceptance)
j = 0.1-year time increment
k = methane generation rate (year -1 )
Lo = potential methane generation capacity (m 3 /Mg )

Monday, May 10, 2021

LandGEM is based on a first-order decomposition rate equation for quantifying emissions from the decomposition of landfilled waste in 
municipal solid waste (MSW) landfills. The software provides a relatively simple approach to estimating landfill gas emissions. Model defaults 
are based on empirical data from U.S. landfills. Field test data can also be used in place of model defaults when available. Further guidance on 
EPA test methods, Clean Air Act (CAA) regulations, and other guidance regarding landfill gas emissions and control technology requirements 
can be found at http://www.epa.gov/ttnatw01/landfill/landflpg.html.

Description/Comments:

tij = age of the jth section of waste mass Mi accepted in the ith year 
(decimal years , e.g., 3.2 years)

LandGEM is considered a screening tool — the better the input data, the better the estimates. Often, there are limitations with the available data 
regarding waste quantity and composition, variation in design and operating practices over time, and changes occurring over time that impact 
the emissions potential. Changes to landfill operation, such as operating under wet conditions through leachate recirculation or other liquid 
additions, will result in generating more gas at a faster rate. Defaults for estimating emissions for this type of operation are being developed to 
include in LandGEM along with defaults for convential landfills (no leachate or liquid additions) for developing emission inventories and 
determining CAA applicability. Refer to the Web site identified above for future updates.  

About LandGEM:
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Input Review

LANDFILL CHARACTERISTICS
Landfill Open Year 1978
Landfill Closure Year (with 80-year limit) 2045
Actual Closure Year (without limit) 2045
Have Model Calculate Closure Year? No
Waste Design Capacity megagrams

MODEL PARAMETERS
Methane Generation Rate, k 0.030 year -1

Potential Methane Generation Capacity, Lo 20 m 3 /Mg
NMOC Concentration 600 ppmv as hexane
Methane Content 50 % by volume

GASES / POLLUTANTS SELECTED
Gas / Pollutant #1: Total landfill gas
Gas / Pollutant #2: Methane
Gas / Pollutant #3: Carbon dioxide
Gas / Pollutant #4: NMOC

WASTE ACCEPTANCE RATES

(Mg/year) (short tons/year) (Mg) (short tons)
1978 0 0 0 0
1979 0 0 0 0
1980 0 0 0 0
1981 0 0 0 0
1982 0 0 0 0
1983 0 0 0 0
1984 0 0 0 0
1985 0 0 0 0
1986 0 0 0 0
1987 0 0 0 0
1988 0 0 0 0
1989 0 0 0 0
1990 0 0 0 0
1991 0 0 0 0
1992 0 0 0 0
1993 0 0 0 0
1994 0 0 0 0
1995 0 0 0 0
1996 0 0 0 0
1997 42,445 46,690 0 0
1998 45,738 50,312 42,445 46,690
1999 49,698 54,668 88,184 97,002
2000 47,705 52,476 137,882 151,670
2001 46,303 50,933 185,587 204,146
2002 45,715 50,287 231,890 255,079
2003 34,835 38,318 277,605 305,366
2004 15,247 16,772 312,440 343,684
2005 23,248 25,573 327,687 360,456
2006 29,273 32,200 350,936 386,029
2007 18,242 20,067 380,208 418,229
2008 10,279 11,307 398,451 438,296
2009 8,485 9,334 408,730 449,603
2010 6,258 6,884 417,216 458,937
2011 7,355 8,091 423,474 465,821
2012 6,330 6,963 430,829 473,912
2013 9,488 10,437 437,159 480,875
2014 21,376 23,514 446,647 491,312
2015 18,200 20,020 468,023 514,826
2016 12,848 14,133 486,223 534,845
2017 18,880 20,768 499,071 548,978

Year Waste Accepted Waste-In-Place
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WASTE ACCEPTANCE RATES (Continued)

(Mg/year) (short tons/year) (Mg) (short tons)
2018 19,300 21,230 517,952 569,747
2019 26,133 28,747 537,251 590,977
2020 24,747 27,222 563,385 619,723
2021 21,818 24,000 588,132 646,945
2022 21,818 24,000 609,950 670,945
2023 21,818 24,000 631,769 694,945
2024 21,818 24,000 653,587 718,945
2025 21,818 24,000 675,405 742,945
2026 21,818 24,000 697,223 766,945
2027 21,818 24,000 719,041 790,945
2028 21,818 24,000 740,859 814,945
2029 21,818 24,000 762,678 838,945
2030 21,818 24,000 784,496 862,945
2031 21,818 24,000 806,314 886,945
2032 21,818 24,000 828,132 910,945
2033 21,818 24,000 849,950 934,945
2034 21,818 24,000 871,769 958,945
2035 21,818 24,000 893,587 982,945
2036 21,818 24,000 915,405 1,006,945
2037 21,818 24,000 937,223 1,030,945
2038 21,818 24,000 959,041 1,054,945
2039 21,818 24,000 980,859 1,078,945
2040 21,818 24,000 1,002,678 1,102,945
2041 21,818 24,000 1,024,496 1,126,945
2042 21,818 24,000 1,046,314 1,150,945
2043 21,818 24,000 1,068,132 1,174,945
2044 21,818 24,000 1,089,950 1,198,945
2045 21,818 24,000 1,111,769 1,222,945
2046 0 0 1,133,587 1,246,945
2047 0 0 1,133,587 1,246,945
2048 0 0 1,133,587 1,246,945
2049 0 0 1,133,587 1,246,945
2050 0 0 1,133,587 1,246,945
2051 0 0 1,133,587 1,246,945
2052 0 0 1,133,587 1,246,945
2053 0 0 1,133,587 1,246,945
2054 0 0 1,133,587 1,246,945
2055 0 0 1,133,587 1,246,945
2056 0 0 1,133,587 1,246,945
2057 0 0 1,133,587 1,246,945

Year Waste Accepted Waste-In-Place
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Pollutant Parameters

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Total landfill gas 0.00
Methane 16.04
Carbon dioxide 44.01
NMOC 4,000 86.18
1,1,1-Trichloroethane 
(methyl chloroform) - 
HAP 0.48 133.41
1,1,2,2-
Tetrachloroethane - 
HAP/VOC 1.1 167.85
1,1-Dichloroethane 
(ethylidene dichloride) - 
HAP/VOC 2.4 98.97
1,1-Dichloroethene 
(vinylidene chloride) - 
HAP/VOC 0.20 96.94
1,2-Dichloroethane 
(ethylene dichloride) - 
HAP/VOC 0.41 98.96
1,2-Dichloropropane 
(propylene dichloride) - 
HAP/VOC 0.18 112.99
2-Propanol (isopropyl 
alcohol) - VOC 50 60.11
Acetone 7.0 58.08

Acrylonitrile - HAP/VOC 6.3 53.06
Benzene - No or 
Unknown Co-disposal - 
HAP/VOC 1.9 78.11
Benzene - Co-disposal - 
HAP/VOC 11 78.11
Bromodichloromethane - 
VOC 3.1 163.83
Butane - VOC 5.0 58.12
Carbon disulfide - 
HAP/VOC 0.58 76.13
Carbon monoxide 140 28.01
Carbon tetrachloride - 
HAP/VOC 4.0E-03 153.84
Carbonyl sulfide - 
HAP/VOC 0.49 60.07
Chlorobenzene - 
HAP/VOC 0.25 112.56
Chlorodifluoromethane 1.3 86.47
Chloroethane (ethyl 
chloride) - HAP/VOC 1.3 64.52
Chloroform - HAP/VOC 0.03 119.39
Chloromethane - VOC 1.2 50.49

Dichlorobenzene - (HAP 
for para isomer/VOC) 0.21 147

Dichlorodifluoromethane 16 120.91
Dichlorofluoromethane - 
VOC 2.6 102.92
Dichloromethane 
(methylene chloride) - 
HAP 14 84.94
Dimethyl sulfide (methyl 
sulfide) - VOC 7.8 62.13
Ethane 890 30.07
Ethanol - VOC 27 46.08

G
as

es

Gas / Pollutant Default Parameters:
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User-specified Pollutant Parameters:
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Pollutant Parameters (Continued)

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Ethyl mercaptan 
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene - 
HAP/VOC 4.6 106.16
Ethylene dibromide - 
HAP/VOC 1.0E-03 187.88
Fluorotrichloromethane - 
VOC 0.76 137.38
Hexane - HAP/VOC 6.6 86.18
Hydrogen sulfide 36 34.08
Mercury (total) - HAP 2.9E-04 200.61
Methyl ethyl ketone - 
HAP/VOC 7.1 72.11
Methyl isobutyl ketone - 
HAP/VOC 1.9 100.16

Methyl mercaptan - VOC 2.5 48.11
Pentane - VOC 3.3 72.15
Perchloroethylene 
(tetrachloroethylene) - 
HAP 3.7 165.83
Propane - VOC 11 44.09
t-1,2-Dichloroethene -
VOC 2.8 96.94
Toluene - No or 
Unknown Co-disposal - 
HAP/VOC 39 92.13
Toluene - Co-disposal - 
HAP/VOC 170 92.13
Trichloroethylene 
(trichloroethene) - 
HAP/VOC 2.8 131.40
Vinyl chloride - 
HAP/VOC 7.3 62.50
Xylenes - HAP/VOC 12 106.16

User-specified Pollutant Parameters:Gas / Pollutant Default Parameters:

Po
llu

ta
nt

s
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Graphs
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Results

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
1978 0 0 0 0 0 0
1979 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1980 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1981 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1982 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1983 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1984 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1985 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1986 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1987 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1988 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1989 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1990 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1991 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1992 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1993 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1994 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1995 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1996 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1997 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1998 6.276E+01 5.025E+04 3.377E+00 1.676E+01 2.513E+04 1.688E+00
1999 1.285E+02 1.029E+05 6.915E+00 3.433E+01 5.146E+04 3.458E+00
2000 1.982E+02 1.587E+05 1.066E+01 5.294E+01 7.936E+04 5.332E+00
2001 2.629E+02 2.105E+05 1.414E+01 7.022E+01 1.053E+05 7.072E+00
2002 3.236E+02 2.591E+05 1.741E+01 8.643E+01 1.296E+05 8.705E+00
2003 3.816E+02 3.056E+05 2.053E+01 1.019E+02 1.528E+05 1.027E+01
2004 4.218E+02 3.378E+05 2.270E+01 1.127E+02 1.689E+05 1.135E+01
2005 4.319E+02 3.459E+05 2.324E+01 1.154E+02 1.729E+05 1.162E+01
2006 4.535E+02 3.632E+05 2.440E+01 1.211E+02 1.816E+05 1.220E+01
2007 4.834E+02 3.871E+05 2.601E+01 1.291E+02 1.935E+05 1.300E+01
2008 4.961E+02 3.972E+05 2.669E+01 1.325E+02 1.986E+05 1.335E+01
2009 4.966E+02 3.977E+05 2.672E+01 1.327E+02 1.988E+05 1.336E+01
2010 4.945E+02 3.960E+05 2.660E+01 1.321E+02 1.980E+05 1.330E+01
2011 4.891E+02 3.917E+05 2.632E+01 1.307E+02 1.958E+05 1.316E+01
2012 4.855E+02 3.888E+05 2.612E+01 1.297E+02 1.944E+05 1.306E+01
2013 4.806E+02 3.848E+05 2.586E+01 1.284E+02 1.924E+05 1.293E+01
2014 4.804E+02 3.847E+05 2.585E+01 1.283E+02 1.923E+05 1.292E+01
2015 4.978E+02 3.986E+05 2.678E+01 1.330E+02 1.993E+05 1.339E+01
2016 5.100E+02 4.084E+05 2.744E+01 1.362E+02 2.042E+05 1.372E+01
2017 5.139E+02 4.115E+05 2.765E+01 1.373E+02 2.058E+05 1.382E+01
2018 5.266E+02 4.217E+05 2.833E+01 1.407E+02 2.109E+05 1.417E+01
2019 5.396E+02 4.321E+05 2.903E+01 1.441E+02 2.160E+05 1.452E+01
2020 5.623E+02 4.503E+05 3.025E+01 1.502E+02 2.251E+05 1.513E+01
2021 5.823E+02 4.663E+05 3.133E+01 1.555E+02 2.331E+05 1.566E+01
2022 5.973E+02 4.783E+05 3.214E+01 1.596E+02 2.392E+05 1.607E+01
2023 6.119E+02 4.900E+05 3.292E+01 1.635E+02 2.450E+05 1.646E+01
2024 6.261E+02 5.014E+05 3.369E+01 1.672E+02 2.507E+05 1.684E+01
2025 6.399E+02 5.124E+05 3.443E+01 1.709E+02 2.562E+05 1.721E+01
2026 6.532E+02 5.231E+05 3.514E+01 1.745E+02 2.615E+05 1.757E+01
2027 6.662E+02 5.334E+05 3.584E+01 1.779E+02 2.667E+05 1.792E+01

Year Total landfill gas Methane
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2028 6.787E+02 5.435E+05 3.652E+01 1.813E+02 2.717E+05 1.826E+01
2029 6.909E+02 5.533E+05 3.717E+01 1.846E+02 2.766E+05 1.859E+01
2030 7.028E+02 5.627E+05 3.781E+01 1.877E+02 2.814E+05 1.891E+01
2031 7.143E+02 5.719E+05 3.843E+01 1.908E+02 2.860E+05 1.921E+01
2032 7.254E+02 5.809E+05 3.903E+01 1.938E+02 2.904E+05 1.951E+01
2033 7.362E+02 5.895E+05 3.961E+01 1.967E+02 2.948E+05 1.981E+01
2034 7.467E+02 5.979E+05 4.018E+01 1.995E+02 2.990E+05 2.009E+01
2035 7.569E+02 6.061E+05 4.072E+01 2.022E+02 3.031E+05 2.036E+01
2036 7.668E+02 6.140E+05 4.126E+01 2.048E+02 3.070E+05 2.063E+01
2037 7.764E+02 6.217E+05 4.177E+01 2.074E+02 3.109E+05 2.089E+01
2038 7.857E+02 6.292E+05 4.227E+01 2.099E+02 3.146E+05 2.114E+01
2039 7.948E+02 6.364E+05 4.276E+01 2.123E+02 3.182E+05 2.138E+01
2040 8.035E+02 6.434E+05 4.323E+01 2.146E+02 3.217E+05 2.162E+01
2041 8.120E+02 6.502E+05 4.369E+01 2.169E+02 3.251E+05 2.184E+01
2042 8.203E+02 6.569E+05 4.413E+01 2.191E+02 3.284E+05 2.207E+01
2043 8.283E+02 6.633E+05 4.457E+01 2.213E+02 3.316E+05 2.228E+01
2044 8.361E+02 6.695E+05 4.498E+01 2.233E+02 3.348E+05 2.249E+01
2045 8.436E+02 6.755E+05 4.539E+01 2.253E+02 3.378E+05 2.270E+01
2046 8.510E+02 6.814E+05 4.578E+01 2.273E+02 3.407E+05 2.289E+01
2047 8.258E+02 6.613E+05 4.443E+01 2.206E+02 3.306E+05 2.222E+01
2048 8.014E+02 6.417E+05 4.312E+01 2.141E+02 3.209E+05 2.156E+01
2049 7.777E+02 6.228E+05 4.184E+01 2.077E+02 3.114E+05 2.092E+01
2050 7.547E+02 6.044E+05 4.061E+01 2.016E+02 3.022E+05 2.030E+01
2051 7.324E+02 5.865E+05 3.941E+01 1.956E+02 2.933E+05 1.970E+01
2052 7.108E+02 5.692E+05 3.824E+01 1.899E+02 2.846E+05 1.912E+01
2053 6.898E+02 5.523E+05 3.711E+01 1.842E+02 2.762E+05 1.856E+01
2054 6.694E+02 5.360E+05 3.602E+01 1.788E+02 2.680E+05 1.801E+01
2055 6.496E+02 5.202E+05 3.495E+01 1.735E+02 2.601E+05 1.748E+01
2056 6.304E+02 5.048E+05 3.392E+01 1.684E+02 2.524E+05 1.696E+01
2057 6.118E+02 4.899E+05 3.292E+01 1.634E+02 2.449E+05 1.646E+01
2058 5.937E+02 4.754E+05 3.194E+01 1.586E+02 2.377E+05 1.597E+01
2059 5.762E+02 4.614E+05 3.100E+01 1.539E+02 2.307E+05 1.550E+01
2060 5.591E+02 4.477E+05 3.008E+01 1.493E+02 2.239E+05 1.504E+01
2061 5.426E+02 4.345E+05 2.919E+01 1.449E+02 2.172E+05 1.460E+01
2062 5.266E+02 4.216E+05 2.833E+01 1.407E+02 2.108E+05 1.417E+01
2063 5.110E+02 4.092E+05 2.749E+01 1.365E+02 2.046E+05 1.375E+01
2064 4.959E+02 3.971E+05 2.668E+01 1.325E+02 1.985E+05 1.334E+01
2065 4.812E+02 3.854E+05 2.589E+01 1.285E+02 1.927E+05 1.295E+01
2066 4.670E+02 3.740E+05 2.513E+01 1.247E+02 1.870E+05 1.256E+01
2067 4.532E+02 3.629E+05 2.438E+01 1.211E+02 1.815E+05 1.219E+01
2068 4.398E+02 3.522E+05 2.366E+01 1.175E+02 1.761E+05 1.183E+01
2069 4.268E+02 3.418E+05 2.296E+01 1.140E+02 1.709E+05 1.148E+01
2070 4.142E+02 3.317E+05 2.229E+01 1.106E+02 1.658E+05 1.114E+01
2071 4.020E+02 3.219E+05 2.163E+01 1.074E+02 1.609E+05 1.081E+01
2072 3.901E+02 3.124E+05 2.099E+01 1.042E+02 1.562E+05 1.049E+01
2073 3.786E+02 3.031E+05 2.037E+01 1.011E+02 1.516E+05 1.018E+01
2074 3.674E+02 2.942E+05 1.977E+01 9.813E+01 1.471E+05 9.883E+00
2075 3.565E+02 2.855E+05 1.918E+01 9.523E+01 1.427E+05 9.591E+00
2076 3.460E+02 2.770E+05 1.861E+01 9.241E+01 1.385E+05 9.307E+00
2077 3.358E+02 2.689E+05 1.806E+01 8.968E+01 1.344E+05 9.032E+00
2078 3.258E+02 2.609E+05 1.753E+01 8.703E+01 1.305E+05 8.765E+00

Total landfill gasYear Methane
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2079 3.162E+02 2.532E+05 1.701E+01 8.446E+01 1.266E+05 8.506E+00
2080 3.069E+02 2.457E+05 1.651E+01 8.196E+01 1.229E+05 8.255E+00
2081 2.978E+02 2.385E+05 1.602E+01 7.954E+01 1.192E+05 8.011E+00
2082 2.890E+02 2.314E+05 1.555E+01 7.719E+01 1.157E+05 7.774E+00
2083 2.804E+02 2.246E+05 1.509E+01 7.491E+01 1.123E+05 7.544E+00
2084 2.722E+02 2.179E+05 1.464E+01 7.270E+01 1.090E+05 7.321E+00
2085 2.641E+02 2.115E+05 1.421E+01 7.055E+01 1.057E+05 7.105E+00
2086 2.563E+02 2.052E+05 1.379E+01 6.846E+01 1.026E+05 6.895E+00
2087 2.487E+02 1.992E+05 1.338E+01 6.644E+01 9.959E+04 6.691E+00
2088 2.414E+02 1.933E+05 1.299E+01 6.448E+01 9.664E+04 6.493E+00
2089 2.342E+02 1.876E+05 1.260E+01 6.257E+01 9.379E+04 6.302E+00
2090 2.273E+02 1.820E+05 1.223E+01 6.072E+01 9.102E+04 6.115E+00
2091 2.206E+02 1.767E+05 1.187E+01 5.893E+01 8.833E+04 5.935E+00
2092 2.141E+02 1.714E+05 1.152E+01 5.718E+01 8.571E+04 5.759E+00
2093 2.078E+02 1.664E+05 1.118E+01 5.549E+01 8.318E+04 5.589E+00
2094 2.016E+02 1.614E+05 1.085E+01 5.385E+01 8.072E+04 5.424E+00
2095 1.957E+02 1.567E+05 1.053E+01 5.226E+01 7.834E+04 5.263E+00
2096 1.899E+02 1.520E+05 1.022E+01 5.072E+01 7.602E+04 5.108E+00
2097 1.843E+02 1.476E+05 9.914E+00 4.922E+01 7.378E+04 4.957E+00
2098 1.788E+02 1.432E+05 9.621E+00 4.776E+01 7.160E+04 4.810E+00
2099 1.735E+02 1.390E+05 9.337E+00 4.635E+01 6.948E+04 4.668E+00
2100 1.684E+02 1.349E+05 9.061E+00 4.498E+01 6.743E+04 4.530E+00
2101 1.634E+02 1.309E+05 8.793E+00 4.365E+01 6.543E+04 4.396E+00
2102 1.586E+02 1.270E+05 8.533E+00 4.236E+01 6.350E+04 4.266E+00
2103 1.539E+02 1.232E+05 8.281E+00 4.111E+01 6.162E+04 4.140E+00
2104 1.494E+02 1.196E+05 8.036E+00 3.990E+01 5.980E+04 4.018E+00
2105 1.449E+02 1.161E+05 7.799E+00 3.872E+01 5.803E+04 3.899E+00
2106 1.407E+02 1.126E+05 7.568E+00 3.757E+01 5.632E+04 3.784E+00
2107 1.365E+02 1.093E+05 7.344E+00 3.646E+01 5.465E+04 3.672E+00
2108 1.325E+02 1.061E+05 7.127E+00 3.538E+01 5.304E+04 3.564E+00
2109 1.286E+02 1.029E+05 6.917E+00 3.434E+01 5.147E+04 3.458E+00
2110 1.248E+02 9.990E+04 6.712E+00 3.332E+01 4.995E+04 3.356E+00
2111 1.211E+02 9.695E+04 6.514E+00 3.234E+01 4.847E+04 3.257E+00
2112 1.175E+02 9.408E+04 6.321E+00 3.138E+01 4.704E+04 3.161E+00
2113 1.140E+02 9.130E+04 6.135E+00 3.046E+01 4.565E+04 3.067E+00
2114 1.107E+02 8.860E+04 5.953E+00 2.956E+01 4.430E+04 2.977E+00
2115 1.074E+02 8.598E+04 5.777E+00 2.868E+01 4.299E+04 2.889E+00
2116 1.042E+02 8.344E+04 5.607E+00 2.783E+01 4.172E+04 2.803E+00
2117 1.011E+02 8.098E+04 5.441E+00 2.701E+01 4.049E+04 2.720E+00
2118 9.814E+01 7.858E+04 5.280E+00 2.621E+01 3.929E+04 2.640E+00

Year Total landfill gas Methane
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Results (Continued)

Year
(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)

1978 0 0 0 0 0 0
1979 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1980 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1981 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1982 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1983 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1984 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1985 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1986 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1987 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1988 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1989 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1990 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1991 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1992 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1993 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1994 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1995 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1996 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1997 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1998 4.599E+01 2.513E+04 1.688E+00 1.081E-01 3.015E+01 2.026E-03
1999 9.420E+01 5.146E+04 3.458E+00 2.213E-01 6.175E+01 4.149E-03
2000 1.453E+02 7.936E+04 5.332E+00 3.414E-01 9.523E+01 6.399E-03
2001 1.927E+02 1.053E+05 7.072E+00 4.527E-01 1.263E+02 8.486E-03
2002 2.371E+02 1.296E+05 8.705E+00 5.573E-01 1.555E+02 1.045E-02
2003 2.797E+02 1.528E+05 1.027E+01 6.572E-01 1.833E+02 1.232E-02
2004 3.092E+02 1.689E+05 1.135E+01 7.265E-01 2.027E+02 1.362E-02
2005 3.165E+02 1.729E+05 1.162E+01 7.438E-01 2.075E+02 1.394E-02
2006 3.324E+02 1.816E+05 1.220E+01 7.810E-01 2.179E+02 1.464E-02
2007 3.543E+02 1.935E+05 1.300E+01 8.325E-01 2.322E+02 1.560E-02
2008 3.636E+02 1.986E+05 1.335E+01 8.543E-01 2.383E+02 1.601E-02
2009 3.640E+02 1.988E+05 1.336E+01 8.553E-01 2.386E+02 1.603E-02
2010 3.624E+02 1.980E+05 1.330E+01 8.516E-01 2.376E+02 1.596E-02
2011 3.585E+02 1.958E+05 1.316E+01 8.424E-01 2.350E+02 1.579E-02
2012 3.559E+02 1.944E+05 1.306E+01 8.362E-01 2.333E+02 1.567E-02
2013 3.522E+02 1.924E+05 1.293E+01 8.276E-01 2.309E+02 1.551E-02
2014 3.521E+02 1.923E+05 1.292E+01 8.273E-01 2.308E+02 1.551E-02
2015 3.648E+02 1.993E+05 1.339E+01 8.573E-01 2.392E+02 1.607E-02
2016 3.738E+02 2.042E+05 1.372E+01 8.783E-01 2.450E+02 1.646E-02
2017 3.766E+02 2.058E+05 1.382E+01 8.850E-01 2.469E+02 1.659E-02
2018 3.860E+02 2.109E+05 1.417E+01 9.070E-01 2.530E+02 1.700E-02
2019 3.955E+02 2.160E+05 1.452E+01 9.293E-01 2.593E+02 1.742E-02
2020 4.121E+02 2.251E+05 1.513E+01 9.684E-01 2.702E+02 1.815E-02
2021 4.267E+02 2.331E+05 1.566E+01 1.003E+00 2.798E+02 1.880E-02
2022 4.378E+02 2.392E+05 1.607E+01 1.029E+00 2.870E+02 1.928E-02
2023 4.485E+02 2.450E+05 1.646E+01 1.054E+00 2.940E+02 1.975E-02
2024 4.589E+02 2.507E+05 1.684E+01 1.078E+00 3.008E+02 2.021E-02
2025 4.689E+02 2.562E+05 1.721E+01 1.102E+00 3.074E+02 2.066E-02
2026 4.787E+02 2.615E+05 1.757E+01 1.125E+00 3.138E+02 2.109E-02
2027 4.882E+02 2.667E+05 1.792E+01 1.147E+00 3.201E+02 2.150E-02

Carbon dioxide NMOC
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2028 4.974E+02 2.717E+05 1.826E+01 1.169E+00 3.261E+02 2.191E-02
2029 5.064E+02 2.766E+05 1.859E+01 1.190E+00 3.320E+02 2.230E-02
2030 5.151E+02 2.814E+05 1.891E+01 1.210E+00 3.376E+02 2.269E-02
2031 5.235E+02 2.860E+05 1.921E+01 1.230E+00 3.432E+02 2.306E-02
2032 5.316E+02 2.904E+05 1.951E+01 1.249E+00 3.485E+02 2.342E-02
2033 5.396E+02 2.948E+05 1.981E+01 1.268E+00 3.537E+02 2.377E-02
2034 5.473E+02 2.990E+05 2.009E+01 1.286E+00 3.588E+02 2.411E-02
2035 5.547E+02 3.031E+05 2.036E+01 1.304E+00 3.637E+02 2.443E-02
2036 5.620E+02 3.070E+05 2.063E+01 1.321E+00 3.684E+02 2.475E-02
2037 5.690E+02 3.109E+05 2.089E+01 1.337E+00 3.730E+02 2.506E-02
2038 5.758E+02 3.146E+05 2.114E+01 1.353E+00 3.775E+02 2.536E-02
2039 5.825E+02 3.182E+05 2.138E+01 1.369E+00 3.818E+02 2.566E-02
2040 5.889E+02 3.217E+05 2.162E+01 1.384E+00 3.861E+02 2.594E-02
2041 5.951E+02 3.251E+05 2.184E+01 1.398E+00 3.901E+02 2.621E-02
2042 6.012E+02 3.284E+05 2.207E+01 1.413E+00 3.941E+02 2.648E-02
2043 6.071E+02 3.316E+05 2.228E+01 1.426E+00 3.980E+02 2.674E-02
2044 6.128E+02 3.348E+05 2.249E+01 1.440E+00 4.017E+02 2.699E-02
2045 6.183E+02 3.378E+05 2.270E+01 1.453E+00 4.053E+02 2.723E-02
2046 6.237E+02 3.407E+05 2.289E+01 1.466E+00 4.088E+02 2.747E-02
2047 6.052E+02 3.306E+05 2.222E+01 1.422E+00 3.968E+02 2.666E-02
2048 5.873E+02 3.209E+05 2.156E+01 1.380E+00 3.850E+02 2.587E-02
2049 5.700E+02 3.114E+05 2.092E+01 1.339E+00 3.737E+02 2.511E-02
2050 5.531E+02 3.022E+05 2.030E+01 1.300E+00 3.626E+02 2.436E-02
2051 5.368E+02 2.933E+05 1.970E+01 1.261E+00 3.519E+02 2.364E-02
2052 5.209E+02 2.846E+05 1.912E+01 1.224E+00 3.415E+02 2.295E-02
2053 5.055E+02 2.762E+05 1.856E+01 1.188E+00 3.314E+02 2.227E-02
2054 4.906E+02 2.680E+05 1.801E+01 1.153E+00 3.216E+02 2.161E-02
2055 4.761E+02 2.601E+05 1.748E+01 1.119E+00 3.121E+02 2.097E-02
2056 4.620E+02 2.524E+05 1.696E+01 1.086E+00 3.029E+02 2.035E-02
2057 4.484E+02 2.449E+05 1.646E+01 1.054E+00 2.939E+02 1.975E-02
2058 4.351E+02 2.377E+05 1.597E+01 1.022E+00 2.852E+02 1.917E-02
2059 4.223E+02 2.307E+05 1.550E+01 9.922E-01 2.768E+02 1.860E-02
2060 4.098E+02 2.239E+05 1.504E+01 9.629E-01 2.686E+02 1.805E-02
2061 3.977E+02 2.172E+05 1.460E+01 9.344E-01 2.607E+02 1.752E-02
2062 3.859E+02 2.108E+05 1.417E+01 9.068E-01 2.530E+02 1.700E-02
2063 3.745E+02 2.046E+05 1.375E+01 8.800E-01 2.455E+02 1.650E-02
2064 3.634E+02 1.985E+05 1.334E+01 8.540E-01 2.383E+02 1.601E-02
2065 3.527E+02 1.927E+05 1.295E+01 8.288E-01 2.312E+02 1.554E-02
2066 3.423E+02 1.870E+05 1.256E+01 8.043E-01 2.244E+02 1.508E-02
2067 3.322E+02 1.815E+05 1.219E+01 7.805E-01 2.177E+02 1.463E-02
2068 3.223E+02 1.761E+05 1.183E+01 7.574E-01 2.113E+02 1.420E-02
2069 3.128E+02 1.709E+05 1.148E+01 7.351E-01 2.051E+02 1.378E-02
2070 3.036E+02 1.658E+05 1.114E+01 7.133E-01 1.990E+02 1.337E-02
2071 2.946E+02 1.609E+05 1.081E+01 6.923E-01 1.931E+02 1.298E-02
2072 2.859E+02 1.562E+05 1.049E+01 6.718E-01 1.874E+02 1.259E-02
2073 2.774E+02 1.516E+05 1.018E+01 6.519E-01 1.819E+02 1.222E-02
2074 2.692E+02 1.471E+05 9.883E+00 6.327E-01 1.765E+02 1.186E-02
2075 2.613E+02 1.427E+05 9.591E+00 6.140E-01 1.713E+02 1.151E-02
2076 2.536E+02 1.385E+05 9.307E+00 5.958E-01 1.662E+02 1.117E-02
2077 2.461E+02 1.344E+05 9.032E+00 5.782E-01 1.613E+02 1.084E-02
2078 2.388E+02 1.305E+05 8.765E+00 5.611E-01 1.565E+02 1.052E-02

Carbon dioxideYear NMOC
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2079 2.317E+02 1.266E+05 8.506E+00 5.445E-01 1.519E+02 1.021E-02
2080 2.249E+02 1.229E+05 8.255E+00 5.285E-01 1.474E+02 9.906E-03
2081 2.182E+02 1.192E+05 8.011E+00 5.128E-01 1.431E+02 9.613E-03
2082 2.118E+02 1.157E+05 7.774E+00 4.977E-01 1.388E+02 9.329E-03
2083 2.055E+02 1.123E+05 7.544E+00 4.830E-01 1.347E+02 9.053E-03
2084 1.995E+02 1.090E+05 7.321E+00 4.687E-01 1.308E+02 8.786E-03
2085 1.936E+02 1.057E+05 7.105E+00 4.548E-01 1.269E+02 8.526E-03
2086 1.878E+02 1.026E+05 6.895E+00 4.414E-01 1.231E+02 8.274E-03
2087 1.823E+02 9.959E+04 6.691E+00 4.284E-01 1.195E+02 8.029E-03
2088 1.769E+02 9.664E+04 6.493E+00 4.157E-01 1.160E+02 7.792E-03
2089 1.717E+02 9.379E+04 6.302E+00 4.034E-01 1.125E+02 7.562E-03
2090 1.666E+02 9.102E+04 6.115E+00 3.915E-01 1.092E+02 7.338E-03
2091 1.617E+02 8.833E+04 5.935E+00 3.799E-01 1.060E+02 7.121E-03
2092 1.569E+02 8.571E+04 5.759E+00 3.687E-01 1.029E+02 6.911E-03
2093 1.523E+02 8.318E+04 5.589E+00 3.578E-01 9.982E+01 6.707E-03
2094 1.478E+02 8.072E+04 5.424E+00 3.472E-01 9.687E+01 6.509E-03
2095 1.434E+02 7.834E+04 5.263E+00 3.370E-01 9.400E+01 6.316E-03
2096 1.392E+02 7.602E+04 5.108E+00 3.270E-01 9.123E+01 6.130E-03
2097 1.350E+02 7.378E+04 4.957E+00 3.173E-01 8.853E+01 5.948E-03
2098 1.311E+02 7.160E+04 4.810E+00 3.080E-01 8.591E+01 5.773E-03
2099 1.272E+02 6.948E+04 4.668E+00 2.989E-01 8.337E+01 5.602E-03
2100 1.234E+02 6.743E+04 4.530E+00 2.900E-01 8.091E+01 5.436E-03
2101 1.198E+02 6.543E+04 4.396E+00 2.815E-01 7.852E+01 5.276E-03
2102 1.162E+02 6.350E+04 4.266E+00 2.731E-01 7.620E+01 5.120E-03
2103 1.128E+02 6.162E+04 4.140E+00 2.651E-01 7.395E+01 4.968E-03
2104 1.095E+02 5.980E+04 4.018E+00 2.572E-01 7.176E+01 4.822E-03
2105 1.062E+02 5.803E+04 3.899E+00 2.496E-01 6.964E+01 4.679E-03
2106 1.031E+02 5.632E+04 3.784E+00 2.422E-01 6.758E+01 4.541E-03
2107 1.000E+02 5.465E+04 3.672E+00 2.351E-01 6.559E+01 4.407E-03
2108 9.709E+01 5.304E+04 3.564E+00 2.281E-01 6.365E+01 4.276E-03
2109 9.422E+01 5.147E+04 3.458E+00 2.214E-01 6.177E+01 4.150E-03
2110 9.143E+01 4.995E+04 3.356E+00 2.149E-01 5.994E+01 4.027E-03
2111 8.873E+01 4.847E+04 3.257E+00 2.085E-01 5.817E+01 3.908E-03
2112 8.611E+01 4.704E+04 3.161E+00 2.023E-01 5.645E+01 3.793E-03
2113 8.356E+01 4.565E+04 3.067E+00 1.964E-01 5.478E+01 3.681E-03
2114 8.109E+01 4.430E+04 2.977E+00 1.906E-01 5.316E+01 3.572E-03
2115 7.870E+01 4.299E+04 2.889E+00 1.849E-01 5.159E+01 3.466E-03
2116 7.637E+01 4.172E+04 2.803E+00 1.795E-01 5.007E+01 3.364E-03
2117 7.411E+01 4.049E+04 2.720E+00 1.742E-01 4.859E+01 3.265E-03
2118 7.192E+01 3.929E+04 2.640E+00 1.690E-01 4.715E+01 3.168E-03

NMOCYear Carbon dioxide
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Summary Report
Landfill Name or Identifier: MSW CB Landfill Model

Date: 

First-Order Decomposition Rate Equation:

Where,
QCH4 = annual methane generation in the year of the calculation (m 3 /year )
i = 1-year time increment Mi = mass of waste accepted in the ith year (Mg ) 
n = (year of the calculation) - (initial year of waste acceptance)
j = 0.1-year time increment
k = methane generation rate (year -1 )
Lo = potential methane generation capacity (m 3 /Mg )

tij = age of the jth section of waste mass Mi accepted in the ith year 
(decimal years , e.g., 3.2 years)

LandGEM is considered a screening tool — the better the input data, the better the estimates. Often, there are limitations with the available data 
regarding waste quantity and composition, variation in design and operating practices over time, and changes occurring over time that impact 
the emissions potential. Changes to landfill operation, such as operating under wet conditions through leachate recirculation or other liquid 
additions, will result in generating more gas at a faster rate. Defaults for estimating emissions for this type of operation are being developed to 
include in LandGEM along with defaults for convential landfills (no leachate or liquid additions) for developing emission inventories and 
determining CAA applicability. Refer to the Web site identified above for future updates.  

Monday, May 10, 2021

LandGEM is based on a first-order decomposition rate equation for quantifying emissions from the decomposition of landfilled waste in 
municipal solid waste (MSW) landfills. The software provides a relatively simple approach to estimating landfill gas emissions. Model defaults 
are based on empirical data from U.S. landfills. Field test data can also be used in place of model defaults when available. Further guidance on 
EPA test methods, Clean Air Act (CAA) regulations, and other guidance regarding landfill gas emissions and control technology requirements 
can be found at http://www.epa.gov/ttnatw01/landfill/landflpg.html.

Description/Comments:

About LandGEM:
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Input Review

LANDFILL CHARACTERISTICS
Landfill Open Year 1978
Landfill Closure Year (with 80-year limit) 2045
Actual Closure Year (without limit) 2045
Have Model Calculate Closure Year? No
Waste Design Capacity megagrams

MODEL PARAMETERS
Methane Generation Rate, k 0.040 year -1

Potential Methane Generation Capacity, Lo 110 m 3 /Mg
NMOC Concentration 600 ppmv as hexane
Methane Content 50 % by volume

GASES / POLLUTANTS SELECTED
Gas / Pollutant #1: Total landfill gas
Gas / Pollutant #2: Methane
Gas / Pollutant #3: Carbon dioxide
Gas / Pollutant #4: NMOC

WASTE ACCEPTANCE RATES

(Mg/year) (short tons/year) (Mg) (short tons)
1978 0 0 0 0
1979 0 0 0 0
1980 0 0 0 0
1981 0 0 0 0
1982 0 0 0 0
1983 0 0 0 0
1984 0 0 0 0
1985 0 0 0 0
1986 0 0 0 0
1987 0 0 0 0
1988 0 0 0 0
1989 0 0 0 0
1990 0 0 0 0
1991 0 0 0 0
1992 0 0 0 0
1993 0 0 0 0
1994 0 0 0 0
1995 0 0 0 0
1996 0 0 0 0
1997 241,684 265,852 0 0
1998 257,632 283,395 241,684 265,852
1999 272,325 299,558 499,315 549,247
2000 256,927 282,620 771,641 848,805
2001 270,794 297,873 1,028,568 1,131,425
2002 279,144 307,058 1,299,362 1,429,298
2003 228,960 251,856 1,578,505 1,736,356
2004 380,068 418,075 1,807,465 1,988,212
2005 384,370 422,807 2,187,534 2,406,287
2006 408,215 449,037 2,571,904 2,829,095
2007 379,773 417,751 2,980,120 3,278,132
2008 332,140 365,354 3,359,893 3,695,882
2009 283,487 311,836 3,692,033 4,061,236
2010 277,094 304,803 3,975,520 4,373,072
2011 292,743 322,017 4,252,614 4,677,875
2012 302,796 333,075 4,545,357 4,999,893
2013 279,005 306,905 4,848,153 5,332,968
2014 307,494 338,243 5,127,157 5,639,873
2015 345,213 379,734 5,434,651 5,978,116
2016 380,642 418,706 5,779,863 6,357,850
2017 666,969 733,666 6,160,505 6,776,556

Year Waste Accepted Waste-In-Place
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WASTE ACCEPTANCE RATES (Continued)

(Mg/year) (short tons/year) (Mg) (short tons)
2018 709,929 780,922 6,827,474 7,510,222
2019 697,614 767,375 7,537,403 8,291,143
2020 547,133 601,847 8,235,017 9,058,519
2021 512,727 564,000 8,782,150 9,660,365
2022 512,727 564,000 9,294,877 10,224,365
2023 512,727 564,000 9,807,605 10,788,365
2024 512,727 564,000 10,320,332 11,352,365
2025 512,727 564,000 10,833,059 11,916,365
2026 512,727 564,000 11,345,787 12,480,365
2027 512,727 564,000 11,858,514 13,044,365
2028 512,727 564,000 12,371,241 13,608,365
2029 512,727 564,000 12,883,968 14,172,365
2030 512,727 564,000 13,396,696 14,736,365
2031 512,727 564,000 13,909,423 15,300,365
2032 512,727 564,000 14,422,150 15,864,365
2033 512,727 564,000 14,934,877 16,428,365
2034 512,727 564,000 15,447,605 16,992,365
2035 512,727 564,000 15,960,332 17,556,365
2036 512,727 564,000 16,473,059 18,120,365
2037 512,727 564,000 16,985,787 18,684,365
2038 512,727 564,000 17,498,514 19,248,365
2039 512,727 564,000 18,011,241 19,812,365
2040 512,727 564,000 18,523,968 20,376,365
2041 512,727 564,000 19,036,696 20,940,365
2042 512,727 564,000 19,549,423 21,504,365
2043 512,727 564,000 20,062,150 22,068,365
2044 512,727 564,000 20,574,877 22,632,365
2045 512,727 564,000 21,087,605 23,196,365
2046 0 0 21,600,332 23,760,365
2047 0 0 21,600,332 23,760,365
2048 0 0 21,600,332 23,760,365
2049 0 0 21,600,332 23,760,365
2050 0 0 21,600,332 23,760,365
2051 0 0 21,600,332 23,760,365
2052 0 0 21,600,332 23,760,365
2053 0 0 21,600,332 23,760,365
2054 0 0 21,600,332 23,760,365
2055 0 0 21,600,332 23,760,365
2056 0 0 21,600,332 23,760,365
2057 0 0 21,600,332 23,760,365

Year Waste Accepted Waste-In-Place
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Pollutant Parameters

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Total landfill gas 0.00
Methane 16.04
Carbon dioxide 44.01
NMOC 4,000 86.18
1,1,1-Trichloroethane 
(methyl chloroform) - 
HAP 0.48 133.41
1,1,2,2-
Tetrachloroethane - 
HAP/VOC 1.1 167.85
1,1-Dichloroethane 
(ethylidene dichloride) - 
HAP/VOC 2.4 98.97
1,1-Dichloroethene 
(vinylidene chloride) - 
HAP/VOC 0.20 96.94
1,2-Dichloroethane 
(ethylene dichloride) - 
HAP/VOC 0.41 98.96
1,2-Dichloropropane 
(propylene dichloride) - 
HAP/VOC 0.18 112.99
2-Propanol (isopropyl
alcohol) - VOC 50 60.11
Acetone 7.0 58.08

Acrylonitrile - HAP/VOC 6.3 53.06
Benzene - No or 
Unknown Co-disposal - 
HAP/VOC 1.9 78.11
Benzene - Co-disposal - 
HAP/VOC 11 78.11
Bromodichloromethane - 
VOC 3.1 163.83
Butane - VOC 5.0 58.12
Carbon disulfide - 
HAP/VOC 0.58 76.13
Carbon monoxide 140 28.01
Carbon tetrachloride - 
HAP/VOC 4.0E-03 153.84
Carbonyl sulfide - 
HAP/VOC 0.49 60.07
Chlorobenzene - 
HAP/VOC 0.25 112.56
Chlorodifluoromethane 1.3 86.47
Chloroethane (ethyl 
chloride) - HAP/VOC 1.3 64.52
Chloroform - HAP/VOC 0.03 119.39
Chloromethane - VOC 1.2 50.49

Dichlorobenzene - (HAP 
for para isomer/VOC) 0.21 147

Dichlorodifluoromethane 16 120.91
Dichlorofluoromethane - 
VOC 2.6 102.92
Dichloromethane 
(methylene chloride) - 
HAP 14 84.94
Dimethyl sulfide (methyl 
sulfide) - VOC 7.8 62.13
Ethane 890 30.07
Ethanol - VOC 27 46.08

Gas / Pollutant Default Parameters:

Po
llu

ta
nt

s

User-specified Pollutant Parameters:

G
as

es
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Pollutant Parameters (Continued)

Concentration Concentration
Compound (ppmv ) Molecular Weight (ppmv ) Molecular Weight

Ethyl mercaptan 
(ethanethiol) - VOC 2.3 62.13
Ethylbenzene - 
HAP/VOC 4.6 106.16
Ethylene dibromide - 
HAP/VOC 1.0E-03 187.88
Fluorotrichloromethane - 
VOC 0.76 137.38
Hexane - HAP/VOC 6.6 86.18
Hydrogen sulfide 36 34.08
Mercury (total) - HAP 2.9E-04 200.61
Methyl ethyl ketone - 
HAP/VOC 7.1 72.11
Methyl isobutyl ketone - 
HAP/VOC 1.9 100.16

Methyl mercaptan - VOC 2.5 48.11
Pentane - VOC 3.3 72.15
Perchloroethylene 
(tetrachloroethylene) - 
HAP 3.7 165.83
Propane - VOC 11 44.09
t-1,2-Dichloroethene -
VOC 2.8 96.94
Toluene - No or 
Unknown Co-disposal - 
HAP/VOC 39 92.13
Toluene - Co-disposal - 
HAP/VOC 170 92.13
Trichloroethylene 
(trichloroethene) - 
HAP/VOC 2.8 131.40
Vinyl chloride - 
HAP/VOC 7.3 62.50
Xylenes - HAP/VOC 12 106.16

User-specified Pollutant Parameters:Gas / Pollutant Default Parameters:
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Results

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
1978 0 0 0 0 0 0
1979 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1980 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1981 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1982 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1983 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1984 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1985 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1986 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1987 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1988 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1989 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1990 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1991 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1992 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1993 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1994 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1995 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1996 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1997 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1998 2.609E+03 2.089E+06 1.404E+02 6.968E+02 1.045E+06 7.018E+01
1999 5.287E+03 4.234E+06 2.845E+02 1.412E+03 2.117E+06 1.422E+02
2000 8.020E+03 6.422E+06 4.315E+02 2.142E+03 3.211E+06 2.157E+02
2001 1.048E+04 8.391E+06 5.638E+02 2.799E+03 4.195E+06 2.819E+02
2002 1.299E+04 1.040E+07 6.989E+02 3.470E+03 5.201E+06 3.495E+02
2003 1.549E+04 1.241E+07 8.336E+02 4.139E+03 6.204E+06 4.168E+02
2004 1.736E+04 1.390E+07 9.339E+02 4.637E+03 6.950E+06 4.670E+02
2005 2.078E+04 1.664E+07 1.118E+03 5.551E+03 8.320E+06 5.590E+02
2006 2.411E+04 1.931E+07 1.297E+03 6.441E+03 9.655E+06 6.487E+02
2007 2.758E+04 2.208E+07 1.484E+03 7.366E+03 1.104E+07 7.418E+02
2008 3.059E+04 2.450E+07 1.646E+03 8.172E+03 1.225E+07 8.230E+02
2009 3.298E+04 2.641E+07 1.774E+03 8.809E+03 1.320E+07 8.872E+02
2010 3.475E+04 2.782E+07 1.869E+03 9.281E+03 1.391E+07 9.347E+02
2011 3.637E+04 2.913E+07 1.957E+03 9.716E+03 1.456E+07 9.785E+02
2012 3.811E+04 3.052E+07 2.050E+03 1.018E+04 1.526E+07 1.025E+03
2013 3.988E+04 3.194E+07 2.146E+03 1.065E+04 1.597E+07 1.073E+03
2014 4.133E+04 3.310E+07 2.224E+03 1.104E+04 1.655E+07 1.112E+03
2015 4.303E+04 3.446E+07 2.315E+03 1.149E+04 1.723E+07 1.158E+03
2016 4.507E+04 3.609E+07 2.425E+03 1.204E+04 1.804E+07 1.212E+03
2017 4.741E+04 3.796E+07 2.551E+03 1.266E+04 1.898E+07 1.275E+03
2018 5.275E+04 4.224E+07 2.838E+03 1.409E+04 2.112E+07 1.419E+03
2019 5.835E+04 4.672E+07 3.139E+03 1.558E+04 2.336E+07 1.570E+03
2020 6.359E+04 5.092E+07 3.421E+03 1.698E+04 2.546E+07 1.711E+03
2021 6.700E+04 5.365E+07 3.605E+03 1.790E+04 2.683E+07 1.802E+03
2022 6.991E+04 5.598E+07 3.761E+03 1.867E+04 2.799E+07 1.881E+03
2023 7.270E+04 5.822E+07 3.912E+03 1.942E+04 2.911E+07 1.956E+03
2024 7.539E+04 6.036E+07 4.056E+03 2.014E+04 3.018E+07 2.028E+03
2025 7.796E+04 6.243E+07 4.195E+03 2.082E+04 3.121E+07 2.097E+03
2026 8.044E+04 6.441E+07 4.328E+03 2.149E+04 3.221E+07 2.164E+03
2027 8.282E+04 6.632E+07 4.456E+03 2.212E+04 3.316E+07 2.228E+03

Year Total landfill gas Methane
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2028 8.511E+04 6.815E+07 4.579E+03 2.273E+04 3.408E+07 2.290E+03
2029 8.731E+04 6.991E+07 4.697E+03 2.332E+04 3.496E+07 2.349E+03
2030 8.942E+04 7.160E+07 4.811E+03 2.388E+04 3.580E+07 2.405E+03
2031 9.145E+04 7.323E+07 4.920E+03 2.443E+04 3.661E+07 2.460E+03
2032 9.339E+04 7.479E+07 5.025E+03 2.495E+04 3.739E+07 2.512E+03
2033 9.527E+04 7.629E+07 5.126E+03 2.545E+04 3.814E+07 2.563E+03
2034 9.707E+04 7.773E+07 5.222E+03 2.593E+04 3.886E+07 2.611E+03
2035 9.879E+04 7.911E+07 5.315E+03 2.639E+04 3.956E+07 2.658E+03
2036 1.005E+05 8.044E+07 5.405E+03 2.683E+04 4.022E+07 2.702E+03
2037 1.021E+05 8.172E+07 5.491E+03 2.726E+04 4.086E+07 2.745E+03
2038 1.036E+05 8.295E+07 5.573E+03 2.767E+04 4.147E+07 2.787E+03
2039 1.051E+05 8.412E+07 5.652E+03 2.806E+04 4.206E+07 2.826E+03
2040 1.065E+05 8.526E+07 5.728E+03 2.844E+04 4.263E+07 2.864E+03
2041 1.078E+05 8.635E+07 5.802E+03 2.880E+04 4.317E+07 2.901E+03
2042 1.091E+05 8.739E+07 5.872E+03 2.915E+04 4.370E+07 2.936E+03
2043 1.104E+05 8.840E+07 5.939E+03 2.949E+04 4.420E+07 2.970E+03
2044 1.116E+05 8.936E+07 6.004E+03 2.981E+04 4.468E+07 3.002E+03
2045 1.128E+05 9.029E+07 6.067E+03 3.012E+04 4.515E+07 3.033E+03
2046 1.139E+05 9.118E+07 6.127E+03 3.042E+04 4.559E+07 3.063E+03
2047 1.094E+05 8.761E+07 5.886E+03 2.922E+04 4.380E+07 2.943E+03
2048 1.051E+05 8.417E+07 5.656E+03 2.808E+04 4.209E+07 2.828E+03
2049 1.010E+05 8.087E+07 5.434E+03 2.698E+04 4.044E+07 2.717E+03
2050 9.703E+04 7.770E+07 5.221E+03 2.592E+04 3.885E+07 2.610E+03
2051 9.323E+04 7.465E+07 5.016E+03 2.490E+04 3.733E+07 2.508E+03
2052 8.957E+04 7.173E+07 4.819E+03 2.393E+04 3.586E+07 2.410E+03
2053 8.606E+04 6.891E+07 4.630E+03 2.299E+04 3.446E+07 2.315E+03
2054 8.269E+04 6.621E+07 4.449E+03 2.209E+04 3.311E+07 2.224E+03
2055 7.945E+04 6.362E+07 4.274E+03 2.122E+04 3.181E+07 2.137E+03
2056 7.633E+04 6.112E+07 4.107E+03 2.039E+04 3.056E+07 2.053E+03
2057 7.334E+04 5.873E+07 3.946E+03 1.959E+04 2.936E+07 1.973E+03
2058 7.046E+04 5.642E+07 3.791E+03 1.882E+04 2.821E+07 1.896E+03
2059 6.770E+04 5.421E+07 3.642E+03 1.808E+04 2.711E+07 1.821E+03
2060 6.504E+04 5.208E+07 3.500E+03 1.737E+04 2.604E+07 1.750E+03
2061 6.249E+04 5.004E+07 3.362E+03 1.669E+04 2.502E+07 1.681E+03
2062 6.004E+04 4.808E+07 3.230E+03 1.604E+04 2.404E+07 1.615E+03
2063 5.769E+04 4.619E+07 3.104E+03 1.541E+04 2.310E+07 1.552E+03
2064 5.543E+04 4.438E+07 2.982E+03 1.481E+04 2.219E+07 1.491E+03
2065 5.325E+04 4.264E+07 2.865E+03 1.422E+04 2.132E+07 1.433E+03
2066 5.117E+04 4.097E+07 2.753E+03 1.367E+04 2.049E+07 1.376E+03
2067 4.916E+04 3.936E+07 2.645E+03 1.313E+04 1.968E+07 1.322E+03
2068 4.723E+04 3.782E+07 2.541E+03 1.262E+04 1.891E+07 1.271E+03
2069 4.538E+04 3.634E+07 2.442E+03 1.212E+04 1.817E+07 1.221E+03
2070 4.360E+04 3.491E+07 2.346E+03 1.165E+04 1.746E+07 1.173E+03
2071 4.189E+04 3.354E+07 2.254E+03 1.119E+04 1.677E+07 1.127E+03
2072 4.025E+04 3.223E+07 2.165E+03 1.075E+04 1.611E+07 1.083E+03
2073 3.867E+04 3.097E+07 2.081E+03 1.033E+04 1.548E+07 1.040E+03
2074 3.715E+04 2.975E+07 1.999E+03 9.924E+03 1.488E+07 9.995E+02
2075 3.570E+04 2.858E+07 1.921E+03 9.535E+03 1.429E+07 9.603E+02
2076 3.430E+04 2.746E+07 1.845E+03 9.161E+03 1.373E+07 9.226E+02
2077 3.295E+04 2.639E+07 1.773E+03 8.802E+03 1.319E+07 8.865E+02
2078 3.166E+04 2.535E+07 1.703E+03 8.457E+03 1.268E+07 8.517E+02

Total landfill gas MethaneYear
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Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2079 3.042E+04 2.436E+07 1.637E+03 8.125E+03 1.218E+07 8.183E+02
2080 2.923E+04 2.340E+07 1.572E+03 7.807E+03 1.170E+07 7.862E+02
2081 2.808E+04 2.249E+07 1.511E+03 7.501E+03 1.124E+07 7.554E+02
2082 2.698E+04 2.160E+07 1.452E+03 7.206E+03 1.080E+07 7.258E+02
2083 2.592E+04 2.076E+07 1.395E+03 6.924E+03 1.038E+07 6.973E+02
2084 2.491E+04 1.994E+07 1.340E+03 6.652E+03 9.971E+06 6.700E+02
2085 2.393E+04 1.916E+07 1.287E+03 6.392E+03 9.580E+06 6.437E+02
2086 2.299E+04 1.841E+07 1.237E+03 6.141E+03 9.205E+06 6.185E+02
2087 2.209E+04 1.769E+07 1.188E+03 5.900E+03 8.844E+06 5.942E+02
2088 2.122E+04 1.699E+07 1.142E+03 5.669E+03 8.497E+06 5.709E+02
2089 2.039E+04 1.633E+07 1.097E+03 5.447E+03 8.164E+06 5.485E+02
2090 1.959E+04 1.569E+07 1.054E+03 5.233E+03 7.844E+06 5.270E+02
2091 1.882E+04 1.507E+07 1.013E+03 5.028E+03 7.536E+06 5.064E+02
2092 1.808E+04 1.448E+07 9.730E+02 4.831E+03 7.241E+06 4.865E+02
2093 1.738E+04 1.391E+07 9.349E+02 4.641E+03 6.957E+06 4.674E+02
2094 1.669E+04 1.337E+07 8.982E+02 4.459E+03 6.684E+06 4.491E+02
2095 1.604E+04 1.284E+07 8.630E+02 4.284E+03 6.422E+06 4.315E+02
2096 1.541E+04 1.234E+07 8.291E+02 4.116E+03 6.170E+06 4.146E+02
2097 1.481E+04 1.186E+07 7.966E+02 3.955E+03 5.928E+06 3.983E+02
2098 1.423E+04 1.139E+07 7.654E+02 3.800E+03 5.696E+06 3.827E+02
2099 1.367E+04 1.094E+07 7.354E+02 3.651E+03 5.472E+06 3.677E+02
2100 1.313E+04 1.052E+07 7.065E+02 3.508E+03 5.258E+06 3.533E+02
2101 1.262E+04 1.010E+07 6.788E+02 3.370E+03 5.052E+06 3.394E+02
2102 1.212E+04 9.707E+06 6.522E+02 3.238E+03 4.854E+06 3.261E+02
2103 1.165E+04 9.327E+06 6.267E+02 3.111E+03 4.663E+06 3.133E+02
2104 1.119E+04 8.961E+06 6.021E+02 2.989E+03 4.480E+06 3.010E+02
2105 1.075E+04 8.610E+06 5.785E+02 2.872E+03 4.305E+06 2.892E+02
2106 1.033E+04 8.272E+06 5.558E+02 2.759E+03 4.136E+06 2.779E+02
2107 9.925E+03 7.948E+06 5.340E+02 2.651E+03 3.974E+06 2.670E+02
2108 9.536E+03 7.636E+06 5.131E+02 2.547E+03 3.818E+06 2.565E+02
2109 9.162E+03 7.337E+06 4.929E+02 2.447E+03 3.668E+06 2.465E+02
2110 8.803E+03 7.049E+06 4.736E+02 2.351E+03 3.524E+06 2.368E+02
2111 8.458E+03 6.772E+06 4.550E+02 2.259E+03 3.386E+06 2.275E+02
2112 8.126E+03 6.507E+06 4.372E+02 2.171E+03 3.253E+06 2.186E+02
2113 7.807E+03 6.252E+06 4.201E+02 2.085E+03 3.126E+06 2.100E+02
2114 7.501E+03 6.007E+06 4.036E+02 2.004E+03 3.003E+06 2.018E+02
2115 7.207E+03 5.771E+06 3.878E+02 1.925E+03 2.886E+06 1.939E+02
2116 6.925E+03 5.545E+06 3.726E+02 1.850E+03 2.772E+06 1.863E+02
2117 6.653E+03 5.327E+06 3.579E+02 1.777E+03 2.664E+06 1.790E+02
2118 6.392E+03 5.119E+06 3.439E+02 1.707E+03 2.559E+06 1.720E+02

Year Total landfill gas Methane
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Results (Continued)

Year
(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)

1978 0 0 0 0 0 0
1979 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1980 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1981 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1982 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1983 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1984 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1985 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1986 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1987 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1988 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1989 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1990 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1991 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1992 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1993 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1994 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1995 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1996 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1997 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00
1998 1.912E+03 1.045E+06 7.018E+01 4.493E+00 1.253E+03 8.422E-02
1999 3.875E+03 2.117E+06 1.422E+02 9.106E+00 2.540E+03 1.707E-01
2000 5.878E+03 3.211E+06 2.157E+02 1.381E+01 3.853E+03 2.589E-01
2001 7.680E+03 4.195E+06 2.819E+02 1.805E+01 5.034E+03 3.383E-01
2002 9.521E+03 5.201E+06 3.495E+02 2.237E+01 6.241E+03 4.194E-01
2003 1.136E+04 6.204E+06 4.168E+02 2.668E+01 7.444E+03 5.002E-01
2004 1.272E+04 6.950E+06 4.670E+02 2.989E+01 8.340E+03 5.604E-01
2005 1.523E+04 8.320E+06 5.590E+02 3.579E+01 9.984E+03 6.708E-01
2006 1.767E+04 9.655E+06 6.487E+02 4.153E+01 1.159E+04 7.785E-01
2007 2.021E+04 1.104E+07 7.418E+02 4.749E+01 1.325E+04 8.902E-01
2008 2.242E+04 1.225E+07 8.230E+02 5.269E+01 1.470E+04 9.876E-01
2009 2.417E+04 1.320E+07 8.872E+02 5.680E+01 1.584E+04 1.065E+00
2010 2.547E+04 1.391E+07 9.347E+02 5.984E+01 1.669E+04 1.122E+00
2011 2.666E+04 1.456E+07 9.785E+02 6.264E+01 1.748E+04 1.174E+00
2012 2.793E+04 1.526E+07 1.025E+03 6.563E+01 1.831E+04 1.230E+00
2013 2.923E+04 1.597E+07 1.073E+03 6.868E+01 1.916E+04 1.287E+00
2014 3.029E+04 1.655E+07 1.112E+03 7.118E+01 1.986E+04 1.334E+00
2015 3.154E+04 1.723E+07 1.158E+03 7.410E+01 2.067E+04 1.389E+00
2016 3.303E+04 1.804E+07 1.212E+03 7.761E+01 2.165E+04 1.455E+00
2017 3.475E+04 1.898E+07 1.275E+03 8.165E+01 2.278E+04 1.530E+00
2018 3.866E+04 2.112E+07 1.419E+03 9.084E+01 2.534E+04 1.703E+00
2019 4.276E+04 2.336E+07 1.570E+03 1.005E+02 2.803E+04 1.883E+00
2020 4.660E+04 2.546E+07 1.711E+03 1.095E+02 3.055E+04 2.053E+00
2021 4.910E+04 2.683E+07 1.802E+03 1.154E+02 3.219E+04 2.163E+00
2022 5.123E+04 2.799E+07 1.881E+03 1.204E+02 3.359E+04 2.257E+00
2023 5.328E+04 2.911E+07 1.956E+03 1.252E+02 3.493E+04 2.347E+00
2024 5.525E+04 3.018E+07 2.028E+03 1.298E+02 3.622E+04 2.434E+00
2025 5.714E+04 3.121E+07 2.097E+03 1.343E+02 3.746E+04 2.517E+00
2026 5.895E+04 3.221E+07 2.164E+03 1.385E+02 3.865E+04 2.597E+00
2027 6.070E+04 3.316E+07 2.228E+03 1.426E+02 3.979E+04 2.674E+00

Carbon dioxide NMOC
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MSW waste LandGEM_2021 5/10/2021

Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2028 6.238E+04 3.408E+07 2.290E+03 1.466E+02 4.089E+04 2.747E+00
2029 6.399E+04 3.496E+07 2.349E+03 1.504E+02 4.195E+04 2.818E+00
2030 6.553E+04 3.580E+07 2.405E+03 1.540E+02 4.296E+04 2.887E+00
2031 6.702E+04 3.661E+07 2.460E+03 1.575E+02 4.394E+04 2.952E+00
2032 6.845E+04 3.739E+07 2.512E+03 1.608E+02 4.487E+04 3.015E+00
2033 6.982E+04 3.814E+07 2.563E+03 1.641E+02 4.577E+04 3.075E+00
2034 7.114E+04 3.886E+07 2.611E+03 1.672E+02 4.664E+04 3.133E+00
2035 7.241E+04 3.956E+07 2.658E+03 1.701E+02 4.747E+04 3.189E+00
2036 7.362E+04 4.022E+07 2.702E+03 1.730E+02 4.826E+04 3.243E+00
2037 7.479E+04 4.086E+07 2.745E+03 1.757E+02 4.903E+04 3.294E+00
2038 7.592E+04 4.147E+07 2.787E+03 1.784E+02 4.977E+04 3.344E+00
2039 7.700E+04 4.206E+07 2.826E+03 1.809E+02 5.047E+04 3.391E+00
2040 7.803E+04 4.263E+07 2.864E+03 1.834E+02 5.115E+04 3.437E+00
2041 7.903E+04 4.317E+07 2.901E+03 1.857E+02 5.181E+04 3.481E+00
2042 7.999E+04 4.370E+07 2.936E+03 1.880E+02 5.244E+04 3.523E+00
2043 8.091E+04 4.420E+07 2.970E+03 1.901E+02 5.304E+04 3.564E+00
2044 8.179E+04 4.468E+07 3.002E+03 1.922E+02 5.362E+04 3.603E+00
2045 8.264E+04 4.515E+07 3.033E+03 1.942E+02 5.417E+04 3.640E+00
2046 8.346E+04 4.559E+07 3.063E+03 1.961E+02 5.471E+04 3.676E+00
2047 8.018E+04 4.380E+07 2.943E+03 1.884E+02 5.256E+04 3.532E+00
2048 7.704E+04 4.209E+07 2.828E+03 1.810E+02 5.050E+04 3.393E+00
2049 7.402E+04 4.044E+07 2.717E+03 1.739E+02 4.852E+04 3.260E+00
2050 7.112E+04 3.885E+07 2.610E+03 1.671E+02 4.662E+04 3.132E+00
2051 6.833E+04 3.733E+07 2.508E+03 1.606E+02 4.479E+04 3.010E+00
2052 6.565E+04 3.586E+07 2.410E+03 1.543E+02 4.304E+04 2.892E+00
2053 6.307E+04 3.446E+07 2.315E+03 1.482E+02 4.135E+04 2.778E+00
2054 6.060E+04 3.311E+07 2.224E+03 1.424E+02 3.973E+04 2.669E+00
2055 5.822E+04 3.181E+07 2.137E+03 1.368E+02 3.817E+04 2.565E+00
2056 5.594E+04 3.056E+07 2.053E+03 1.315E+02 3.667E+04 2.464E+00
2057 5.375E+04 2.936E+07 1.973E+03 1.263E+02 3.524E+04 2.367E+00
2058 5.164E+04 2.821E+07 1.896E+03 1.213E+02 3.385E+04 2.275E+00
2059 4.962E+04 2.711E+07 1.821E+03 1.166E+02 3.253E+04 2.185E+00
2060 4.767E+04 2.604E+07 1.750E+03 1.120E+02 3.125E+04 2.100E+00
2061 4.580E+04 2.502E+07 1.681E+03 1.076E+02 3.003E+04 2.017E+00
2062 4.401E+04 2.404E+07 1.615E+03 1.034E+02 2.885E+04 1.938E+00
2063 4.228E+04 2.310E+07 1.552E+03 9.935E+01 2.772E+04 1.862E+00
2064 4.062E+04 2.219E+07 1.491E+03 9.545E+01 2.663E+04 1.789E+00
2065 3.903E+04 2.132E+07 1.433E+03 9.171E+01 2.559E+04 1.719E+00
2066 3.750E+04 2.049E+07 1.376E+03 8.812E+01 2.458E+04 1.652E+00
2067 3.603E+04 1.968E+07 1.322E+03 8.466E+01 2.362E+04 1.587E+00
2068 3.462E+04 1.891E+07 1.271E+03 8.134E+01 2.269E+04 1.525E+00
2069 3.326E+04 1.817E+07 1.221E+03 7.815E+01 2.180E+04 1.465E+00
2070 3.195E+04 1.746E+07 1.173E+03 7.509E+01 2.095E+04 1.407E+00
2071 3.070E+04 1.677E+07 1.127E+03 7.214E+01 2.013E+04 1.352E+00
2072 2.950E+04 1.611E+07 1.083E+03 6.931E+01 1.934E+04 1.299E+00
2073 2.834E+04 1.548E+07 1.040E+03 6.660E+01 1.858E+04 1.248E+00
2074 2.723E+04 1.488E+07 9.995E+02 6.399E+01 1.785E+04 1.199E+00
2075 2.616E+04 1.429E+07 9.603E+02 6.148E+01 1.715E+04 1.152E+00
2076 2.514E+04 1.373E+07 9.226E+02 5.907E+01 1.648E+04 1.107E+00
2077 2.415E+04 1.319E+07 8.865E+02 5.675E+01 1.583E+04 1.064E+00
2078 2.320E+04 1.268E+07 8.517E+02 5.452E+01 1.521E+04 1.022E+00
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MSW waste LandGEM_2021 5/10/2021

Results (Continued)

(Mg/year) (m 3 /year) (av ft^3/min) (Mg/year) (m 3 /year) (av ft^3/min)
2079 2.229E+04 1.218E+07 8.183E+02 5.239E+01 1.461E+04 9.820E-01
2080 2.142E+04 1.170E+07 7.862E+02 5.033E+01 1.404E+04 9.435E-01
2081 2.058E+04 1.124E+07 7.554E+02 4.836E+01 1.349E+04 9.065E-01
2082 1.977E+04 1.080E+07 7.258E+02 4.646E+01 1.296E+04 8.709E-01
2083 1.900E+04 1.038E+07 6.973E+02 4.464E+01 1.245E+04 8.368E-01
2084 1.825E+04 9.971E+06 6.700E+02 4.289E+01 1.197E+04 8.040E-01
2085 1.754E+04 9.580E+06 6.437E+02 4.121E+01 1.150E+04 7.724E-01
2086 1.685E+04 9.205E+06 6.185E+02 3.959E+01 1.105E+04 7.422E-01
2087 1.619E+04 8.844E+06 5.942E+02 3.804E+01 1.061E+04 7.131E-01
2088 1.555E+04 8.497E+06 5.709E+02 3.655E+01 1.020E+04 6.851E-01
2089 1.494E+04 8.164E+06 5.485E+02 3.512E+01 9.797E+03 6.582E-01
2090 1.436E+04 7.844E+06 5.270E+02 3.374E+01 9.413E+03 6.324E-01
2091 1.380E+04 7.536E+06 5.064E+02 3.242E+01 9.043E+03 6.076E-01
2092 1.325E+04 7.241E+06 4.865E+02 3.114E+01 8.689E+03 5.838E-01
2093 1.273E+04 6.957E+06 4.674E+02 2.992E+01 8.348E+03 5.609E-01
2094 1.224E+04 6.684E+06 4.491E+02 2.875E+01 8.021E+03 5.389E-01
2095 1.176E+04 6.422E+06 4.315E+02 2.762E+01 7.706E+03 5.178E-01
2096 1.129E+04 6.170E+06 4.146E+02 2.654E+01 7.404E+03 4.975E-01
2097 1.085E+04 5.928E+06 3.983E+02 2.550E+01 7.114E+03 4.780E-01
2098 1.043E+04 5.696E+06 3.827E+02 2.450E+01 6.835E+03 4.592E-01
2099 1.002E+04 5.472E+06 3.677E+02 2.354E+01 6.567E+03 4.412E-01
2100 9.624E+03 5.258E+06 3.533E+02 2.262E+01 6.309E+03 4.239E-01
2101 9.247E+03 5.052E+06 3.394E+02 2.173E+01 6.062E+03 4.073E-01
2102 8.885E+03 4.854E+06 3.261E+02 2.088E+01 5.824E+03 3.913E-01
2103 8.536E+03 4.663E+06 3.133E+02 2.006E+01 5.596E+03 3.760E-01
2104 8.201E+03 4.480E+06 3.010E+02 1.927E+01 5.377E+03 3.612E-01
2105 7.880E+03 4.305E+06 2.892E+02 1.852E+01 5.166E+03 3.471E-01
2106 7.571E+03 4.136E+06 2.779E+02 1.779E+01 4.963E+03 3.335E-01
2107 7.274E+03 3.974E+06 2.670E+02 1.709E+01 4.769E+03 3.204E-01
2108 6.989E+03 3.818E+06 2.565E+02 1.642E+01 4.582E+03 3.078E-01
2109 6.715E+03 3.668E+06 2.465E+02 1.578E+01 4.402E+03 2.958E-01
2110 6.451E+03 3.524E+06 2.368E+02 1.516E+01 4.229E+03 2.842E-01
2111 6.199E+03 3.386E+06 2.275E+02 1.457E+01 4.063E+03 2.730E-01
2112 5.955E+03 3.253E+06 2.186E+02 1.399E+01 3.904E+03 2.623E-01
2113 5.722E+03 3.126E+06 2.100E+02 1.345E+01 3.751E+03 2.520E-01
2114 5.498E+03 3.003E+06 2.018E+02 1.292E+01 3.604E+03 2.422E-01
2115 5.282E+03 2.886E+06 1.939E+02 1.241E+01 3.463E+03 2.327E-01
2116 5.075E+03 2.772E+06 1.863E+02 1.193E+01 3.327E+03 2.235E-01
2117 4.876E+03 2.664E+06 1.790E+02 1.146E+01 3.196E+03 2.148E-01
2118 4.685E+03 2.559E+06 1.720E+02 1.101E+01 3.071E+03 2.063E-01

Carbon dioxide NMOCYear
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NOTES:
1. NORMALLY OPEN ISOLATION VALVES TO BE INSTALLED AT THE TRANSITION

BETWEEN LFG HEADER AND LATERAL PIPING. NOT SHOWN FOR CLARITY.
2. 4"Ø SDR 11 HDPE LIQUID CONVEYANCE AND 2"Ø SDR 9 HDPE AIR CONVEYANCE

PIPING TO BE INSTALLED ALONG WITH LFG HEADER, SUB-HEADER AND LATERAL
PIPING AT ALL LOCATIONS.

3. IN CELL 1-5 PLANNED HEADER PIPING IS SLOPED TO MATCH 5 YEAR PLAN
GUIDANCE FOR FINAL FILL. DESIGN WILL BE REVISITED EACH YEAR TO ENSURE
LOW POINTS ARE AVOIDED DURING CONSTRUCTION.

4. CELL 6 WELLS TO BE DRILLED ONLY IF AT SUFFICIENT DEPTH AT FINAL FILL.
5. REDUCERS OR REDUCING TEES INSTALLED AT ALL DIAMETER TRANSITIONS . NOT

SHOWN FOR CLARITY.

DRAWING NO.

PROJECT NO.
REV DATE DESCRIPTION DRN BY DSN BY CHK BY 014.524

®

15820 BARCLAY DRIVE SISTERS, OR 97759
PHONE: (541) 549-8766

FAX: (541) 549-1901

REPUBLIC
SERVICES, INC.SM

28972 COFFIN BUTTE ROAD CORVALLIS OR 97330 PHONE:
(541) 745-5792

FAX: (541) 745-3826

2021 MASTER PLAN
COFFIN BUTTE LANDFILL

CORVALLIS, OR
CFAHPDGCCS MASTER PLAN0 07/16/21

CALCULATIONS

M2.04

Exhibit 39 
Page 156 of 249



Exhibit 39 
Page 157 of 249



Exhibit 39 
Page 158 of 249



Exhibit 39 
Page 159 of 249



Exhibit 39 
Page 160 of 249



Exhibit 39 
Page 161 of 249



Exhibit 39 
Page 162 of 249



Exhibit 39 
Page 163 of 249



Exhibit 39 
Page 164 of 249



Exhibit 39 
Page 165 of 249



Exhibit 39 
Page 166 of 249



Exhibit 39 
Page 167 of 249



Exhibit 39 
Page 168 of 249



Exhibit 39 
Page 169 of 249



Exhibit 39 
Page 170 of 249



Exhibit 39 
Page 171 of 249



Exhibit 39 
Page 172 of 249



Exhibit 39 
Page 173 of 249



Exhibit 39 
Page 174 of 249



Exhibit 39 
Page 175 of 249



Exhibit 39 
Page 176 of 249



Exhibit 39 
Page 177 of 249



Exhibit 39 
Page 178 of 249



Exhibit 39 
Page 179 of 249



Exhibit 39 
Page 180 of 249



Exhibit 39 
Page 181 of 249



Exhibit 39 
Page 182 of 249



26 | P a g e

Exhibit 39 
Page 183 of 249



ρ ρ

ρ

∆Ψ

∆Ψ ρ

Exhibit 39 
Page 184 of 249



ρ ρ

ρ

∆Ψ

∆Ψ ρ

Exhibit 39 
Page 185 of 249



ρ ρ

ρ

∆Ψ

∆Ψ ρ

Exhibit 39 
Page 186 of 249



ρ ρ

ρ

∆Ψ

∆Ψ ρ

Exhibit 39 
Page 187 of 249



27 | P a g e

Exhibit 39 
Page 188 of 249



Exhibit 39 
Page 189 of 249



Exhibit 39 
Page 190 of 249



25 | P a g e

Exhibit 39 
Page 191 of 249



 

28 | P a g e  

 

 

Exhibit 39 
Page 192 of 249



7/
14

/2
1

Ph
il

C
ar

us
o Su

n
30

.3
70

-7
3

F
2-

3
m

ph
W

N
W

11
:4

0
AM

12
:0

0
PM

D
an

ge
ro

us
A

re
a:

A
ct

iv
e

Fi
lli

ng

Exhibit 39 
Page 193 of 249



 

29 | P a g e  

 

 

Exhibit 39 
Page 194 of 249



Exhibit 39 
Page 195 of 249



Exhibit 39 
Page 196 of 249



Exhibit 39 
Page 197 of 249



Exhibit 39 
Page 198 of 249



Exhibit 39 
Page 199 of 249



Exhibit 39 
Page 200 of 249



Exhibit 39 
Page 201 of 249



Exhibit 39 
Page 202 of 249



Exhibit 39 
Page 203 of 249



 

30 | P a g e  

 
Exhibit 39 

Page 204 of 249



Exhibit 39 
Page 205 of 249



Exhibit 39 
Page 206 of 249



Exhibit 39 
Page 207 of 249



Exhibit 39 
Page 208 of 249



Exhibit 39 
Page 209 of 249



Exhibit 39 
Page 210 of 249



Exhibit 39 
Page 211 of 249



Exhibit 39 
Page 212 of 249



 
 

APPENDIX D 
Instantaneous and Integrated Monitoring Flowcharts 

Exhibit 39 
Page 213 of 249



Instantaneous Monitoring 
Event

<100 ppmv
at all locations

No Additional Action Required

>500 ppmv
at any location

Perform 10-day
follow up monitoring

<500 ppmv
at subject 
location(s)

>500 ppmv 
at subject 
location(s)

100-499 ppmv 
at subject 
location(s)

Must Include 
location within the 
surface emission 

monitoring report 

>250 ppmv 
at subject 
location(s)

Location must be 
monitored in a 5-foot 
grid to determine leak 

extent

Oregon Landfill Gas  Instantaneous Monitoring Flowchart 

Perform 2nd 10-day 
follow up  

monitoring 

Perform 1-month 
follow up 

monitoring

<500 ppmv
at subject 
location(s)

No Additional Action Required

>500 ppmv 
at subject 
location(s)

System expansion must be 
performed within 120 days of 

third detection

>500 ppmv 
at subject 
location(s)

System expansion must be 
performed within 120 days of 

third detection

<500 ppmv
at subject 
location(s)

Perform 1-month 
follow up 

monitoring

<500 ppmv
at subject 
location(s)

No Additional Action Required

>500 ppmv 
at subject 
location(s)

System expansion must be 
performed within 120 days of 

third detection
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Integrated Monitoring 
Event

<25 ppmv
at all locations

No Additional Action Required

>25 ppmv
at any location

Perform 10-day follow 
up monitoring

<25 ppmv
at subject 
location(s)

No Additional Action Required

>25 ppmv
at subject 
location(s)

System expansion must be 
performed within 120 days of 

third detection

Perform 2nd 10-day 
follow up monitoring

<25 ppmv
at subject 
location(s)

No Additional Action Required

>25 ppmv
at subject 
location(s)

Oregon Landfill Gas  Integrated Monitoring Flowchart 
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Pressurized Piping 
(>500 ppmv)

Monitoring Period Initial
1st 10-day 

Re-Monitoring
2nd 10-day

Re-Monitoring
1-Month

Re-Monitoring
System Expansion 

Required (Y/N) Initial
1st 10-day 

Re-Monitoring
2nd 10-day

Re-Monitoring
System Expansion 

Required (Y/N) Initial
Q3 2022* 101 27 0 0 N 19 14 See notes Y 0

Notes: NA
Q4 2022* 18 0 NA NA N 23 See notes See notes Y 0

Notes: NA
Q1 2023* 6 0 NA NA N 15 15 11 Y 0

Notes: NA
Q2 2023* 18 14 4 4 Y 19 13 11 Y 0

Notes: NA
Q3 2023* 1 0 NA 0 N 5 3 3 Y 0

Notes: NA
Q4 2023* 5 3 2 2 Y 8 4 1 Y 0

Notes: NA
Q1 2024* 11 9 8 See notes Y 4 0 NA N 0

Notes: NA

Q2 2024*
EPA conducted 

initial monitoring 
event, SCS 

conducted the re-
monitoring events 41 2 1 1 Y 0

Notes: NA

Q2 2024*
SCS monitoring 

data only 22 15 15 15 Y 3 0 NA N 0

Notes: NA

Integrated data not prepared/available for the 
monitoring performed by the EPAIn accordance with requirements for expansion and remediation, the instantaneous locations 

need to be remediated and returned to compliance in accordance with the rule (expansion of 
the collection system or an alternative compliance option if approved by the OAR) within 120 
days after the third integrated exceedance. No system expansion reported during Q2 2024, 
although system expansions were performed in the last month of Q1 2024 (March) and the last 
month of Q3 2024 (September).

In accordance with requirements for expansion and remediation, the instantaneous locations 
need to be remediated and returned to compliance in accordance with the rule (expansion of 
the collection system or an alternative compliance option if approved by the OAR) within 120 
days after the third integrated exceedance.  No system expansion reported during Q2 2024, 
although system expansions were performed in the last month of Q1 2024 (March) and the last 
month of Q3 2024 (September).

No exceedances above 25 ppmv were identified in the first 10-day re-monitoring 
event following system adjustments and remediation by SCS and site personnel; 
therefore, no additional monitoring was required for the quarter.

* Quarterly report notes several grids were not monitored, in accordance with the OAR, due to active landfilling activities, unsafe conditions, overgrown vegetation, or no waste in place.

No exceedances above 500 ppmv were identified in the first 10-day or the 1-month re-
monitoring events following system adjustments and remediation by SCS and site personnel.

Based on these monitoring results with accordance with the OMR, (with initial 
concentrations in exceedance not corrected) the site is required to perform a 
system expansion within 120-days of the third detected exceedance. The gas 
collection and control system was expanded in the subject area in September 
2023.

In accordance with requirements for expansion and remediation, the instantaneous locations 
need to be remediated and returned to compliance in accordance with the rule (expansion of 
the collection system or an alternative compliance option if approved by the OAR) within 120 
days after the third integrated exceedance.  The gas collection and control system was 
expanded in the subject areas in March 2024.

Based on these monitoring results with accordance with the OMR, (with initial 
concentrations in exceedance not corrected) the site is required to perform a 
system expansion within 120-days of the third detected exceedance.  The gas 
collection and control system was expanded in the subject areas in March 2024.

 q p , 
need to be remediated and returned to compliance in accordance with the rule (expansion of 
the collection system or an alternative compliance option if approved by the OAR) within 120 
days after the third integrated exceedance. SCS doesn't report results of the 1-month 
remonitoring event in the subject quarterly report and it's unclear if/why it wasn't conducted.  
Regardless, the gas collection and control system was expanded in the subject areas in March 
2024.

No exceedances above 25 ppmv were identified in the first 10-day re-monitoring 
event following system adjustments and remediation by SCS and site personnel; 
therefore, no additional monitoring was required for the quarter. 

No exceedances above 500 ppmv were identified in the first 10-day re-monitoring following 
system adjustments and remediation by SCS and site personnel.

SCS-FS notes the required first and second 10-day  follow-up monitoring events 
were unable to be performed due to weather. Based on these monitoring results 
with accordance with the OMR, (with initial concentrations in exceedance not 
corrected) the site is required to perform a system expansion within 120-days of 
the third detected exceedance.  The gas collection and control system was 
expanded in the subject areas in November 2022.

No exceedances above 500 ppmv were identified in the first 10-day re-monitoring following 
system adjustments and remediation by SCS and site personnel.

Based on these monitoring results with accordance with the OMR, (with initial 
concentrations in exceedance not corrected) the site is required to perform a 
system expansion within 120-days of the third detected exceedance. The gas 
collection and control system was expanded in the subject areas in March 2023.

In accordance with requirements for expansion and remediation, the instantaneous locations 
need to be remediated and returned to compliance in accordance with the rule (expansion of 
the collection system or an alternative compliance option if approved by the OAR) within 120 
days after the third integrated exceedance. The gas collection and control system was expanded 
in the subject areas in June 2023.

Based on these monitoring results with accordance with the OMR, (with initial 
concentrations in exceedance not corrected) the site is required to perform a 
system expansion within 120-days of the third detected exceedance. SCS-FS 
report appears to have a typographic error where they note only two (2) of the 
nineteen integrated exceedances were reduced below the 25 ppmv threshhold 
following completion of the 1st and 2nd 10-day re-monitoring events; however, 
Table 2 within Attachment 4 provides all measurements and following 
completion of both monitoring events, eleven (11) integrated monitoring results 
remain above the 25 ppmv threshhold.  The gas collection and control system 
was expanded in the subject areas in June 2023.

Table 1 - Instantaneous & Integrated Exceedances of - Methane Surface Emissions 

Instantaneous Exceedances
(Number of Individual Readings >500 ppmv)

Integrated Exceedances
(Number of Grids with Average Readings >25 ppmv)

No exceedances above 500 ppmv were identified in the 2nd 10-day or the 1-month re-
monitoring events following system adjustments and remediation by SCS and site personnel. 

SCS-FS notes within their report that a second 10-day re-monitoring event was 
conducted, but the report only presents results for completing the first 10-day 
remonitoring event.  The gas collection and control system was expanded in 
November 2022 in the subject area.  
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APPENDIX E 
Table 2 – Roseburg Landfill & CBL – Methane 

Exceedance Comparison 
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Coffin Butte Landfill Roseburg Landfill
Instantaneous 39 19
Instantaneous* 80 NA
Integrated (# of Grids Monitored) 42 44
Initial Instantaneous >500 ppmv 22 12
Initial Instantaneous >500 ppmv* 63 NA
% exceedance of instantaneous measurements 56.41% 63.16%
% exceedance of instantaneous measurements* 78.75% NA
1st 10-Day Re-Monitoring Event  >500 ppmv* 17 0
2nd 10-Day Re-Monitoring Event >500 ppmv* 16 N/A

1-month Re-Monitoring Event* 16 N/A
Integrated >25 ppmv 3 0
1st 10-Day Re-Monitoring Event  >25 ppmv 0 NA

% exceedance of integrated grids 7.14% 0.00%

Table 2 - Roseburg Landfill & CBL – Methane Exceedance Comparison

Total Measurements

* Includes EPA instantaneous readings collected at CBL. The EPA did not collect integrated measurements.

Exceedances
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APPENDIX F 
Roseburg Landfill Q2 2024 SEM Report 
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May 17, 2024 
File No. 04217027.23 

Mr. Nick Frisinger 
Roseburg Landfill 1036 SE 
Douglas Ave RM 308 Roseburg 
OR, 97470 

Subject: Roseburg Landfill– Roseburg, Oregon 

Surface Emissions Monitoring for the Second Quarter of 2024. 

Dear Mr. Nick Frisinger, 

SCS Field Services (SCS-FS) is pleased to provide the Douglas County Solid Waste Department with 
the enclosed report summarizing the surface emissions monitoring services performed by SCS-FS at 
Roseburg Landfill (Site) during the second quarter of 2024. This report includes the results of the 
surface scan, component emissions, and blower/flare station emissions monitoring for the Site. 

SCS-FS appreciates the opportunity to be of assistance to Roseburg Landfill on this project.  As you 
review the enclosed information, please contact Stephen Harquail at (503) 867-2369 or Max 
Polkabla at (510) 277-5122 if you have any questions or comments. 

Sincerely, 

Max Polkabla Stephen Harquail 
Senior Data Analyst PNW Region Manager 
SCS Field Services SCS Field Services  
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Roseburg Landfill 
Oregon Landfill Gas Emissions Rule 
(OAR) and Surface Emissions Monitoring 

Second Quarter 2024 

 

 

 

 

 

Presented to: 

Nick Frisinger 
Douglas County Solid Waste Director 
1036 SE Douglas Ave RM 308 
Roseburg OR, 97470 
 
 

 

 

 

SCS FIELD SERVICES 
15949 SW 72nd Ave 
Portland, Or 97224 

 

File No. 04217027.23|May 17, 2024 
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Roseburg Landfill 

Oregon Landfill Gas Emissions Rule (OAR) and Surface 
Emissions Monitoring 
Second Quarter 2024 

INTRODUCTION 

This letter provides the results of April 8, 9, 16, and May 8, 2024, OAR landfill surface emissions 
monitoring (SEM) performed by SCS Field Services (SCS) at the Roseburg Landfill. All work was 
performed in accordance with our approved Work Scope, and the OAR requirements.   

SITE BACKGROUND 

Roseburg Landfill began receiving waste in 1932 and was privately owned and operated until 1975. The 
County purchased the landfill in 1975 and has operated the facility since that time.  

From 1932 until the 1960s, Roseburg Landfill was operated as a burning dump. Disposal operations 
proceeded past the current landfill entrance gate westward up the valley of the Main Fill. Additionally, 
some ash and unburnt waste disposal occurred in the area now occupied by the Lateral Expansion. In 
the late 1960s operations changed from burning to conventional waste disposal (e.g., landfilling). 
Waste disposal operations shifted to the main valley (now called the Main Fill). Between 1997 and 
2000, the County constructed the Lateral Expansion that is adjacent to and hydraulically upgradient to 
cross-gradient of the Main Fill. The Lateral Expansion is approximately 20 acres and is constructed to 
Subtitle D standards and comprised of three lined cells: Cell 1, Cell 2, and Cell 3. Groundwater drainage 
systems were constructed beneath the Lateral Expansion that includes the GWC and SDS. 

In 2000 and 2001, the County installed seven LFG extraction wells in the Main Fill, just south of the 
interface with the Lateral Expansion, and a candle stick flare southwest of PV-1. Before waste was 
placed in the Lateral Expansion, VOCs were detected in discharges from the GWC, SDS, and SLCS. After 
the LFG collection and control system (GCCS) was installed and operating, VOCs were either no longer 
detected or only sporadically detected in liquid samples from these locations. A private entity, Roseburg 
LFG Energy, LLC, operates and maintains the GCCS, which now consists of over 50 LFG extraction wells 
and a landfill gas-to-energy plant. 

2024 State Regulatory Applicability 

Roseburg Landfill is subject to the Oregon-specific landfill gas emission regulations in OAR Chapter 340 
Division 239. These SEM regulations are detailed below.  

SURFACE EMISSION METHANE CONCENTRATION LIMITS 

340-239-0200 (1) Surface Emission Methane Concentration Limits. Except as provided in OAR
340-239-0110(4), 340-239-0110(5), 340-239-0300, and 340-239-0600(1), beginning August
1, 2022, or upon commencing operation of a newly installed gas collection and control system
or modification of an existing gas collection and control system pursuant to OAR 340-239-
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0110(1), whichever is later, no location on the landfill surface may exceed either of the following 
methane concentration limits: 

(a) 500 ppmv, other than nonrepeatable, momentary readings, as determined by instantaneous
surface emissions monitoring conducted in accordance with OAR 340-239-0800(3)(b);

(b) An average methane concentration limit of 25 ppmv as determined by integrated surface
emissions monitoring conducted in accordance with OAR 340-239-800(3)(c).

The 500 ppmv limit is already a requirement in the Federal (NESHAP) regulations above, but an average 
methane concentration limit of 25 ppmv will be adhered to as required. 

SURFACE EMISSION RECORDKEEPING 

340-239-0700(2)(a)(C) All instantaneous surface readings of 100 ppmv methane or greater. All
exceedances of the limits in OAR 340-239-0100(6)(b) and 340-239-0200, including the location
of the leak (or affected grid), leak concentration in ppmv methane, date and time of
measurement, the action taken to repair the leak, date of repair, any required remonitoring and
the remonitored concentration in ppmv methane, wind speed during surface sampling, and the
installation date and location of each well installed as part of a gas collection system expansion;

In compliance with OAR, all emissions points 100 ppmv or over will be documented. All repeatable 
instantaneous records of 100 ppm or higher (taken during SEM) must be kept for 5 years AND recorded 
in the semi-annual reports. 

SUMMARY AND CONCLUSIONS 

As stipulated in OAR, if uncorrectable exceedances within the 10-day limitation are detected or 
emissions are discovered during an inspection by Regulatory Agencies, the landfill must perform 
monitoring on a 25-foot pathway on a quarterly basis for active disposal sites.  Upon completion of four 
consecutive SEM events without an uncorrectable exceedance of the 25 ppmv or 500 ppmv standards, 
other than non-repeatable momentary readings, the landfill may perform the monitoring on a 100-foot 
spacing on an annual basis for closed landfills or quarterly for active disposal sites.  In accordance with 
the provisions of the OAR, the monitoring of the Roseburg landfill was done on a 25-foot pathway based 
on no prior inspections provided.   

On April 8, and 9, 2024, SCS performed second quarter 2024 surface emissions monitoring testing as 
required by the Oregon Landfill Gas Emission Rule.  Instantaneous surface emissions monitoring results 
indicated that twelve (12) locations exceeded the 500 ppmv maximum concentration on the above-
mentioned dates (Table 1 in Attachment 3). The required first 10-day (OAR) monitoring indicated that all 
areas returned to below regulatory compliance limits following system adjustments and remediation by 
site personnel. Based on these monitoring results no additional follow-up testing was required.      

Also, during the instantaneous monitoring event, SCS performed integrated monitoring of the landfill 
surface.  As required by the OAR, the landfill was divided into 50,000 square foot areas.  The Douglas 
County/Roseburg Landfill surface is divided into 54 grids, as shown in Figure 1 in Attachment 1.  During 
this monitoring event, several grids were not monitored, in accordance with the regulations, due to 
ongoing active landfilling activities, unsafe conditions, or there was no waste in place prior to the 
monitoring event.   
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During the monitoring event, there were no areas observed to exceed the 25 ppmv OAR integrated 
average threshold (Table 2 in Attachment 4). These results are discussed in a subsequent section of 
this report.   

In addition, quarterly monitoring of the pressurized piping or components of the Gas Collection and 
Control System (GCCS) under positive pressure must be performed quarterly.  Results of the testing of 
the landfill gas (LFG) Blower Flare Station (BFS) pressurized pipe and components indicated that all test 
locations were in compliance with the 500 ppmv requirements. 

Further, as required under the OAR, any location on the landfill that has an observed instantaneous 
methane concentration above 100 ppmv must be included within the surface emission monitoring 
report. If any instantaneous location records above 250 ppmv, it must be monitored in a 5-foot grid 
around the location to determine the extent of the methane leak. During this reporting period, six (6) 
locations were observed showing elevated concentrations between 100-499 ppmv, of the reporting 
threshold. When these readings are observed to be repeatable, they are reported to site personnel for 
tracking and/or remediation and will be reported in the next submittal of the annual OAR report. Finally, 
to help prevent potential future exceedances, SCS recommends that the landfill surface be routinely 
inspected and any observed surface erosion be routinely repaired.   

SURFACE EMISSIONS MONITORING 

On April 8, 9, 16, and May 8, 2024, the instantaneous and integrated SEM was performed over the 
surface of the subject site. The monitoring intended to identify any specific locations or areas of the landfill 
surface with organic compound concentrations exceeding the OAR threshold limit values of 500 ppmv 
measured as methane for instantaneous monitoring, or an average methane concentration of 25 ppmv 
for the integrated monitoring in the 50,000 square foot grids as required under the OAR.  During this 
event, SCS performed the monitoring on a 25-foot pathway as required.       

EMISSIONS TESTING INSTRUMENTATION/CALIBRATION 

The instruments used to perform the landfill surface emission testing consisted of the following: 

• Thermo Scientific TVA 2020 portable Flame Ionization Detector (FID).  This instrument measures
methane in the air over a range of 1 to 50,000 ppmv.  The TVA 2020 meets the State of California
Air Resources Board (CARB) requirements for combined instantaneous and integrated monitoring
and was calibrated in accordance with the United States Environmental Protection Agency (US
EPA) Method 21.

• Weather Anemometer with continuous recorder for meteorological conditions in accordance with
the OAR.

Instrument calibration logs and weather information are shown in Attachments 5 and 6. 

SURFACE EMISSIONS MONITORING PROCEDURES 

Surface emissions monitoring was conducted in accordance with the OAR and SEM requirements.  
Monitoring was performed with the FID inlet held within 2 inches of the landfill surface while a technician 
walked a grid in parallel paths not more than 25 feet apart over the landfill's surface.  Cracks, holes, and 
other cover penetrations in the surface were also tested.  Surface emissions readings were monitored 
continuously and recorded every 5 seconds.  Any areas exceeding the 100 or 500 ppmv standards 
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(reporting and compliance levels, respectively) would be GPS-tagged and stake-marked for on-site 
personnel to perform remediation or repairs. 

The integrated average is based on the readings stored on the instrument, which are recorded every 5 
seconds.  The readings are then downloaded and the averages are calculated for each grid using SCS 
eTools®.  All readings are maintained in this secure SCS Database.  The readings are not provided in the 
report due to the volume of readings but can be furnished upon request. 

Recorded wind speed results are shown in Attachment 6.  Wind speed averages were observed to remain 
below the alternative threshold of 10 miles per hour, and no instantaneous speeds exceeded 20 miles 
per hour.  No rainfall occurred within 72 hours of the monitoring events.  Therefore, site meteorological 
conditions were within the alternatives of the OAR requirements on the above-mentioned dates. 

TESTING RESULTS 

During this event, SCS performed the monitoring on a 25-foot pathway as required under the OAR.  The 
monitoring intended to identify any specific locations or areas of the landfill surface with organic 
compound concentrations exceeding the OAR or NSPS threshold limit values of 500 ppmv measured as 
methane for instantaneous monitoring, or an average methane concentration of 25 ppmv for the 
integrated monitoring (OAR).  

On April 8, and 9, 2024, SCS performed the second quarter of 2024 instantaneous emissions monitoring 
testing as required by the Oregon DEQ/OAR.  During this monitoring, surface emissions results indicated 
that twelve (12) locations exceeded the 500 ppmv maximum concentration.  The required first 10-day 
(OAR) follow-up monitoring performed on April 16th, 2024, and the 1-month (OAR) follow-up monitoring 
event performed on May 8, 2024, indicated that all locations returned below compliance limits as 
required, following system adjustments and remediation by site personnel. Results of the initial and 
follow-up monitoring are shown in Attachment 3 (Table 1).  Calibration logs for the monitoring equipment 
are provided in Attachment 5. Results of the monitoring are shown in Attachments 2 and 3 (Table 1).      

During this monitoring event, several grids were not monitored, in accordance with the OAR, due to active 
landfilling activities, unsafe conditions, overgrown vegetation, or no waste in place.  SCS will continue to 
monitor all accessible locations during the third quarter of 2024. 

PRESSURIZED PIPE AND COMPONENT LEAK MONITORING 

On April 9, 2024, quarterly leak monitoring was performed in accordance with the OAR.  SCS performed 
LFG pressurized pipe and component leak monitoring at the BFS.  Monitoring was performed with the 
detector inlet held one-half of an inch from the pressurized pipe and associated components.  No 
locations exceeding the 500 ppmv threshold were observed during our monitoring event.  The maximum 
reading, which was 5.00 ppmv, was well below the maximum threshold (see Table 1 for component 
results).  Therefore, all pressurized pipes and components located at the LFG BFS were in compliance at 
the time of our testing. 

PROJECT SCHEDULE 

According to the OAR, surface emissions monitoring at active landfills is required to be performed on a 
quarterly basis. Therefore, in accordance with our approved Work Scope, the third quarter of 2024 surface 
emissions testing event is scheduled to be performed by the end of September 2024.   

STANDARD PROVISIONS 
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This report addresses the conditions of the subject site during the testing dates only.  Accordingly, we 
assume no responsibility for any changes that may occur subsequent to our testing which could affect 
the surface emissions at the subject site or adjacent properties. 
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Attachment 1 

 

Landfill Grid  
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Attachment 2 

Surface Pathway 
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Attachment 3 

Instantaneous and Component Emissions 

Monitoring Results 
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Instantaneous Data Report for April 8, 9, 16, and May 8, 2024 

 

Location 
(Surface) 

Initial 
Monitoring 

Results  (ppmv) 

April 8, 2024 

Initial 
Monitoring 

Results 
(ppmv) 

April 9, 2024 

First 10-Day 
Recheck 

Monitoring 
Results 
(ppmv) 

April 16, 2024 

1-Month 
Confirmation 
Monitoring 

Results 
(ppmv) 

May 8, 2024 

Latitude Longitude 

EW98 6054 N/A 154 71 43.18934798 -123.382636 

EW32 3100 N/A 47 210 43.18840502 -123.383238 

EW97 2182 N/A 2 82 43.18947103 -123.382699 

EW25 2132 N/A 4 72 43.18807896 -123.381081 

EW84 1237 N/A 2 227 43.19012398 -123.383133 

EW60 N/A 8522 47 32 43.18973204 -123.381603 

ECL5 N/A 3359 26 12 43.18965501 -123.380865 

ECL8 N/A 1256 2 126 43.19034199 -123.381391 

EW59 N/A 1236 96 76 43.18997202 -123.381765 

EW57 N/A 1217 9 5 43.19038399 -123.381951 

EW76 N/A 896 31 122 43.18871104 -123.381102 

EW58 N/A 507 16 136 43.19015097 -123.381892 

E1 394 N/A N/A N/A 43.18753003 -123.384002 

PLCS 216 N/A N/A N/A 43.19137104 -123.382656 

SLCS 
CLEANOUT 

180 N/A N/A N/A 43.19137397 -123.38261 
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Location 
(Surface) 

Initial 
Monitoring 

Results  (ppmv) 

April 8, 2024 

Initial 
Monitoring 

Results 
(ppmv) 

April 9, 2024 

First 10-Day 
Recheck 

Monitoring 
Results 
(ppmv) 

April 16, 2024 

1-Month
Confirmation 
Monitoring 

Results 
(ppmv) 

May 8, 2024 

Latitude Longitude 

SDS CLEANOUT 163 N/A N/A N/A 43.191379 -123.38263

EW04 118 N/A N/A N/A 43.18648003 -123.383562

EW74 N/A 209 N/A N/A 43.18929601 -123.381284

Pressurized Pipe and Component Results 

Route Date Concentration (ppmv) 

FLARE STATION April 9, 2024 5.00 

No other exceedances of the 500 ppmv threshold were observed during the second quarter of 2024 
monitoring. The highest observed reading was 8,522.0 ppmv. 
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Attachment 4 

Integrated Monitoring Results 
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Point Name Record Date FID Concentration (ppm) Comments
Grid 1 -- -- Exempt
Grid 2 4/8/2024 3.03
Grid 3 4/8/2024 2.77
Grid 4 4/8/2024 3.30
Grid 5 -- -- Exempt
Grid 6 -- -- Exempt
Grid 7 -- -- Exempt
Grid 8 -- -- Exempt
Grid 9 -- -- Exempt

Grid 10 4/8/2024 3.03
Grid 11 4/8/2024 2.91
Grid 12 4/8/2024 1.02
Grid 13 4/8/2024 2.92
Grid 14 -- -- Exempt
Grid 15 -- -- Exempt
Grid 16 4/8/2024 0.77
Grid 17 4/8/2024 1.35
Grid 18 4/8/2024 0.30
Grid 19 4/8/2024 3.82
Grid 20 4/8/2024 3.75
Grid 21 4/8/2024 6.41
Grid 22 4/8/2024 2.87
Grid 23 4/8/2024 1.73
Grid 24 4/8/2024 1.01
Grid 25 4/8/2024 1.55
Grid 26 -- -- Exempt
Grid 27 -- -- Exempt
Grid 28 4/8/2024 1.05
Grid 29 4/8/2024 0.70
Grid 30 4/8/2024 0.62
Grid 31 4/8/2024 0.77
Grid 32 4/8/2024 0.63
Grid 33 4/8/2024 0.28
Grid 34 4/8/2024 0.46
Grid 35 4/8/2024 0.64
Grid 36 4/8/2024 0.00
Grid 37 4/8/2024 3.52
Grid 38 4/8/2024 4.50
Grid 39 4/9/2024 5.21
Grid 40 4/9/2024 8.46
Grid 41 4/9/2024 15.32
Grid 42 4/9/2024 4.47
Grid 43 4/9/2024 2.52
Grid 44 4/9/2024 3.40
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Point Name Record Date FID Concentration (ppm) Comments
Grid 45 4/9/2024 11.08
Grid 46 4/9/2024 3.24
Grid 47 4/9/2024 1.62
Grid 48 4/8/2024 0.64
Grid 49 4/8/2024 0.36
Grid 50 4/8/2024 0.00
Grid 51 4/8/2024 0.00
Grid 52 4/8/2024 0.68
Grid 53 4/8/2024 0.12
Grid 54 4/8/2024 0.11
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Attachment 5 

Calibration Logs 
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Date: Site Name:  

WEATHER OBSERVATIONS SCS Employee Riley Baksic

Wind Speed: MPH      Wind Direction: NW Barometric Pressure: 30.25

General Weather
Air Temperature:  deg F Conditions:

CALIBRATION INFORMATION

Pre-monitoring Calibration Precision Check

Response Time trial #1 5 seconds

Response Time trial #2 5 seconds

Response Time Trial #3 6 seconds
Cal Gas

Instrument ID: Concentration: 500 ppm

Trial Zero Air Reading Cal Gas Reading
1 501
2 499
3 500

Average Difference:

Calibration Precision = Average Difference / Cal Gas Concentration X 100%
= 0 / 500 X 100%
= 0.0% %

Post-monitoring Calibration Check

Zero Air Reading: ppm Cal Gas Reading: 500 ppm

BACKGROUND CONCENTRATION CHECKS

Reading: 0.4 ppm

Reading: 1.7 ppm

NOTES:

0 1
0 1
0 0

0.00

0

Up Wind of  landfill area on NW side.

Downwind SE side of site

8

49 Sunny

TVA-202016031210

|(Cal Gas Conc. - Cal Gas Reading)|

CARBON EMISSION MONITORING
CALIBRATION AND PERTINENT DATA

4/8/2024 Coffin Butte Landfill
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Date: Site Name:  

WEATHER OBSERVATIONS SCS Employee Riley Baksic

Wind Speed: MPH      Wind Direction: NW Barometric Pressure: 30.31

General Weather
Air Temperature:  deg F Conditions:

CALIBRATION INFORMATION

Pre-monitoring Calibration Precision Check

Response Time trial #1 5 seconds

Response Time trial #2 5 seconds

Response Time Trial #3 6 seconds
Cal Gas

Instrument ID: Concentration: 500 ppm

Trial Zero Air Reading Cal Gas Reading
1 499
2 500
3 501

Average Difference:

Calibration Precision = Average Difference / Cal Gas Concentration X 100%
= 0 / 500 X 100%
= 0.0% %

Post-monitoring Calibration Check

Zero Air Reading: ppm Cal Gas Reading: 500 ppm

BACKGROUND CONCENTRATION CHECKS

Reading: 0.9 ppm

Reading: 2.4 ppm

NOTES:

0 1
0 0
0 1

0.00

0

Up Wind of  landfill area on NW side.

Downwind SE side of site

3

53 Overcast

TVA-202016031210

|(Cal Gas Conc. - Cal Gas Reading)|

CARBON EMISSION MONITORING
CALIBRATION AND PERTINENT DATA

4/9/2024 Roseburg Landfill
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Date: Site Name:  

WEATHER OBSERVATIONS SCS Employee Riley Baksic

Wind Speed: MPH      Wind Direction: NE Barometric Pressure: 30.42

General Weather
Air Temperature:  deg F Conditions:

CALIBRATION INFORMATION

Pre-monitoring Calibration Precision Check

Response Time trial #1 5 seconds

Response Time trial #2 5 seconds

Response Time Trial #3 6 seconds
Cal Gas

Instrument ID: Concentration: 500 ppm

Trial Zero Air Reading Cal Gas Reading
1 501
2 499
3 500

Average Difference:

Calibration Precision = Average Difference / Cal Gas Concentration X 100%
= 0 / 500 X 100%
= 0.0% %

Post-monitoring Calibration Check

Zero Air Reading: ppm Cal Gas Reading: 500 ppm

BACKGROUND CONCENTRATION CHECKS

Reading: 0.3 ppm

Reading: 1.7 ppm

NOTES:

0 1
0 1
0 0

0.00

0

Up Wind of  landfill area on NE side.

Downwind SW side of site

9

55 Sunny

TVA-202016031210

|(Cal Gas Conc. - Cal Gas Reading)|

CARBON EMISSION MONITORING
CALIBRATION AND PERTINENT DATA

4/16/2024 Roseburg Landfill
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Date: Site Name:  

WEATHER OBSERVATIONS SCS Employee Riley Baksic

Wind Speed: MPH      Wind Direction: N Barometric Pressure: 30.23

General Weather
Air Temperature:  deg F Conditions:

CALIBRATION INFORMATION

Pre-monitoring Calibration Precision Check

Response Time trial #1 5 seconds

Response Time trial #2 5 seconds

Response Time Trial #3 6 seconds
Cal Gas

Instrument ID: Concentration: 500 ppm

Trial Zero Air Reading Cal Gas Reading
1 500
2 501
3 499

Average Difference:

Calibration Precision = Average Difference / Cal Gas Concentration X 100%
= 0 / 500 X 100%
= 0.0% %

Post-monitoring Calibration Check

Zero Air Reading: ppm Cal Gas Reading: 500 ppm

BACKGROUND CONCENTRATION CHECKS

Reading: 0.9 ppm

Reading: 1.6 ppm

NOTES:

0 0
0 1
0 1

0.00

0

Up Wind of  landfill area on N side.

Downwind S side of site

5

51 Sunny

TVA-202016031210

|(Cal Gas Conc. - Cal Gas Reading)|

CARBON EMISSION MONITORING
CALIBRATION AND PERTINENT DATA

5/8/2024 Roseburg Landfill
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Attachment 6 

Weather Data 

Exhibit 39 
Page 244 of 249

http://www.scsengineers.com/


Exhibit 39 
Page 245 of 249



Exhibit 39 
Page 246 of 249



Exhibit 39 
Page 247 of 249



Exhibit 39 
Page 248 of 249



APPENDIX G 
Corrective Actions/System Expansion Documentation 
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