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Introduction

This technical memorandum explains the methodology and assumptions used for developing the 
estimated greenhouse gas (GHG) emissions reduced from the Chicagoland Methane Recapture Project: 
Reducing GHG Emissions and Producing Renewable Natural Gas from Waste Project as a priority measure 
included in the Chicago MSA Priority Climate Action Plan. This technical memorandum is supported by 
the GHG emission reduction spreadsheets included herein.

Assumptions 

GHG emission reductions resulting from this series of projects are based on the recovery of biogas (i.e., 
anaerobic digester gas from publicly owned treatment works (POTWs) and landfill gas from publicly 
owned landfills) for beneficial reuse as renewable natural gas (RNG), which is a direct replacement for 
fossil-based natural gas.  

Table 1.  List of Coalition members and operations

Coalition Members Operations

Fox Metro Water Reclamation District POTW
Wheaton Sanitary District POTW
DuPage County Wastewater Division POTW
Fox River Water Reclamation District POTW
Kishwaukee Water Reclamation District POTW
Glenbard Wastewater Authority POTW
Kenosha Water Utility POTW
Village of Addison Wastewater Plant POTW
Forest Preserve District of DuPage County (Mal-
lard Lake and Greene Valley landfills)

Publicly owned landfill

Assumptions included for the biogas production and associated GHG emission reduction calculations 
include the following:

•	 Landfill biogas production is based on Landgem modeling.  Neither landfill accepts solid waste 
any longer, and neither landfill beneficially uses any of the biogas produced.

•	 The Mallard Lake Landfill is assumed to install additional biogas collection wells to increase 
biogas production by approximately 20%.

•	 POTW biogas production is assumed to remain essentially constant over time.  Biogas production 
is likely to increase over time as populations increase.

•	 The POTWs use varying amounts of the biogas for digestion heating needs. Actual biogas 
volumes used for these purposes are measured at most of the POTWs and estimated based on 
experience for the others POTWs.

•	 POTW biogas quality assumes a heating value of 600 BTU/cubic foot based on gas sampling 
results at several POTWs and comparable projects.

•	 Landfill biogas quality assumes a heating value of 500 BTU/cubic foot based on estimates 
provided form the landfill operators.

•	 The Fox Metro RNG facility and injection point will be operational by January 2026.  All other 
facilities are assumed to be operational by January 2027.

•	 Power usage by the RNG systems is based on RNG manufacturers’ estimates.
•	 Trucking fuel use estimates assume 6.5 miles per gallon of biodiesel; trucking distances were 
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estimated based on preliminary pipeline injection locations.
•	 Pipeline injection locations are assumed to be at the two landfills, at Fox Metro, and at the 

Kenosha Water Utility.  The first three locations are very likely, and the forth location may change 
depending on local utility negotiations.

•	 RNG production assumes nearly 100% conversion of biogas to RNG, which is based on RNG 
system manufacturer’s performance estimates.  Specification will require a minimum of 98% 
conversion efficiency, and most systems can achieve greater than 99% conversion efficiency.

•	 Capital cost opinions for the POTWs are based on preliminary engineering design layouts and 
cost development at Fox Metro, the Wheaton Sanitary District facility, and the Fox River Water 
Reclamation District.  The cost opinions for the other POTWs are scaled based on similar size and 
needs compared to the three other POTWs.

•	 Capital cost opinions for the two landfills are based on the costs incurred for the Dane County, 
Wisconsin landfill, which has a fully functioning RNG production facility, a receiving station for 
outside RNG deliveries, and has been operating successfully for three or more years.

•	 For most of the RNG installations, the RNG equipment is assumed to be installed in 
manufacturer-provided enclosures and not in brick-and-mortar buildings.  As an exception, the 
Fox Metro RNG facility is planned to be installed in an existing repurposed building.

•	 Operating, maintenance, and supply costs are based on information from the RNG system 
manufacturers and on professional engineering experience gathered through historical data and 
facilitation of similar projects.

Methods 

The GHG emission reductions calculations account for the following changes in GHG emissions from the 
existing base condition at each facility:

•	 Conversion of biogas to RNG, and the use of the RNG as a direct replacement of fossil-based 
natural gas (net reduction in GHG emissions).

•	 Additional natural gas required to replace the use of biogas at the POTWs to heat the anaerobic 
digesters (net increase in GHG emissions).

•	 Additional electricity needed to operate the RNG systems (net increase in GHG emissions).
•	 Additional trucking fuel (biodiesel) to haul RNG to the pipeline interconnect facilities included in 

the coalition (net increase in GHG emissions).

The sum of these changes in GHG emissions is 
equal to the net GHG emission reduction for 
the proposed RNG development project. 

The coalition utilized EPA’s Simplified GHG 
Emissions Calculator spreadsheet tool to 
estimate the net GHG emission reductions 
for each facility.  The emission factors used 
were the default base-load factors related 
to electrically related GHG emissions, and 
electrical grid was RFC-West based on the 
EPA eGRID2021 (January 2023) embedded 
in the EPA Emissions Calculator spreadsheet 
(“Electricity” tab).

Figure 1.  EPA eGRID2021, January 2023
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This technical memorandum includes three summary spreadsheets that calculate GHG emission 
reductions using the EPA Simplified GHG Emissions Calculator spreadsheet):

1.	 Summary calculations for the 8 POTWs.  These eight facilities were combined into one 
spreadsheet since biogas production over time was assumed to be constant, which allowed the 
spreadsheet to calculate annual GHG emission reductions.  Those annual reductions were then 
utilized to calculate the Year 2025-2030 and Year 2025-2050 GHG emission reductions for the 
purpose of this grant application.

2.	 Summary calculations for the Mallard Lake Landfill assuming declining biogas production 
over time based on Landgem modeling and 50% methane in the biogas.  This spreadsheet 
was modified (“Stationary Combustion” tab) to include each year of gas production, and the 
“Summary” tab was modified to allow cumulative GHG emission reductions to be calculated for 
the Year 2025-2030 and Year 2025-2050 time frames. 

3.	 Summary calculations for the Greene Valley Landfill assuming declining biogas production 
over time based on Landgem modeling and 50% methane in the biogas.  This spreadsheet 
was modified (“Stationary Combustion” tab) to include each year of gas production, and the 
“Summary” tab was modified to allow cumulative GHG emission reductions to be calculated for 
the Year 2025-2030 and Year 2025-2050 time frames. 

Reference Case Scenario 
 
The reference case scenario of not implementing this measure includes the continued use of the same 
proportion of the biogas at the POTWs for heating purposes, flaring of the remaining biogas at the POTWs, 
and flaring of all the biogas from the landfills. The base year of biogas gas production is 2023, and all of the 
installations have appropriate gas metering to develop an accurate baseline of existing biogas production 
and existing electrical use from which to calculate GHG emission reductions.

Implementation Tracking Metrics

This proposed collection of RNG projects presents a straightforward and simple method to quantify 
actual GHG emission reductions based on measurable data as noted below:

•	 Measuring generation of biogas at each facility using state-of-the-art gas flow meters.
•	 Measuring biogas BTU content by monitoring the gas composition using state-of-the-art gas 

quality meters.
•	 Measuring the production of RNG injected into the utility pipeline using two sets of gas monitoring 

and gas quality systems (one by the facility owner and one by the local utility). RNG quality and 
BTU content will be measured with an EPA and utility approved gas chromatographs.

•	 Measuring the additional electricity used to produce and inject RNG by installing smart electric 
meters to monitor new electrical use related to the RNG production and injection.

•	 Measuring the additional natural gas required to maintain digestion temperatures and the POTWs.  
•	 Measuring the amount of biodiesel required for trucking the RNG to the regional injection 

locations.

These metrics are proposed to be tracked monthly and reported twice per year for the foreseeable future.  
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POTWs - Summary POTWs - Stationary Combustion
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POTWs - Electricity
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POTWs - Mobile Sources
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Mallard Lake Landfill - Summary Mallard Lake Landfill - Stationary Combustion
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Greene Valley Landfill - Stationary CombustionGreene Valley Landfill - Summary
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Greene Valley Landfill - Electricity

Mallard Lake Landfill - Electricity


