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Landfill Methane Displacement of Fossil Fuels
Work Plan for Potential GHG Reduction

Lead Staff Contact:  Richard Illig (717) 772-5834

Summary:  Landfill methane resources and projects will be identified, assessed, and promoted to decrease fossil fuel use in business thermal applications, or otherwise displace the use of commercial natural gas resources.  
Other Involved Agencies:  DEP, PENNDOT, PUC, & DCED

Potential New Measure:  Require all active and recently closed landfills containing greater than 1 million tons of disposed waste to install gas collection systems.

Maximizing the use of landfill methane as a fuel reduces greenhouse gas emissions from emissions from fossil fuels such as coal, oil, and natural gas.  Landfill gas resources will be assessed to determine the degree to which fossil fuel use for the purpose of generating heat can be displaced.  Landfill gas thermal use projects include conversion to commercial grade “pipeline-quality” methane (natural gas) and direct use applications in industrial or commercial equipment.  For the purposes of this report landfill gas electricity generation projects will not be addressed. 

Operating municipal waste landfills are evaluated annually.  Key data collected from DEP’s Solid Waste Program Landfill Annual Operation Reports includes:
· Site total waste capacity and the volume of disposed waste

· Landfill gas collection rates and gas quality relative to methane content
· Details  of landfill gas projects, and
· Thermal energy benefits

Landfill gas collection systems efficiency is estimated between 60 to 85 percent by the U.S. EPA.  Efficiencies up to 90 and 95 percent have been calculated using gas measurements taken at modern landfill operations
.  For the purposes of this report landfill gas collection efficiency will be estimated at 85 percent for the following reasons:

· Landfill gas project investments rely on optimizing landfill gas volume and quality relative to methane content.

· PA landfills are well maintained.  Installed gas collection systems are relatively new.

· Improved technologies and operational practices are used in landfill construction.  Gas wells are routinely monitored and calibrated.
Potential GHG Reductions:

Calculation assumptions:

· Evaluated landfills contain at least 1 million tons of disposed municipal waste
· Municipal waste disposal volume in PA landfills is anticipated to remain static or possibly decrease through 2025 for the following reasons:
· Reduced volume of out-of-state waste disposed in Pennsylvania
· Increased recycling and material recovery and reuse practices
· Increased waste pick-up and disposal costs

· Increased number of waste-to-energy facilities

· Decreased disposal of biomass
· A 35 percent increase in PA landfill gas generation from 2018 through 2025.

· Landfill gas beneficial use – reducing the amount of flared landfill gas will increase beneficial use from the current 69 percent to 90 percent or more.

· Thermal projects consume 27 percent of beneficially used landfill gas

· Landfill gas contains 450Btu per cubic foot

Based on 2007 report data, Pennsylvania landfills collect over 62,700MMscfy (million standard cubic feet per year) of landfill gas.  Currently over 11,700MMscfy - about 21 percent - is used in thermal projects that displace fossil fuel use, over 19,500MMscfy is flared, and about 31,500MMscfy is used to generate electricity.
A 21 percent reduction in the volume of flared landfill gas would allow an additional 4095MMscfy for beneficial use projects.  Thermal projects would assume 27 percent of 4095MMscfy or 1106MMscfy.  1106MMscfy + 11,700MMscfy = 12,806MMscfy of landfill gas used in thermal projects.
At 450Btu per cubic foot of gas, 12,806MMscfy = 5,762,700MMBtu (million Btu).  Given a 35 percent increase in landfill gas generation through 2025 would yield 17,228MMscfy or 7,779,645MMbtu.
The beneficial use of 17,228MMscfy of landfill gas yields the following emission reductions:

· 3.88MMTCO2E

· 182,186 tons of methane per year

· 450,526 tons CO2 per year

7,779,645MMBtu is equivalent to the avoided use of:
· 7,780MMscfy of natural gas, or
· 55.6 million gallons of #2 fuel oil, or

· over 311,185 tons of coal

Cost for Regulated Entities
:
· Estimating direct use project costs at $10/MMBtu, plus $0.45/MMBtu operation & maintenance costs per year.  Developing an additional 5,528MMscfy or 2,487,600MMBtu would cost over $24,876,000 plus $3,607,000 or nearly $30 million.

· Approximately $1 million per mile of pipeline based on direct use projects in PA.

· Retrofit costs for burners and boilers to utilize landfill gas for fuel approximately $30,000 - $300,000 depending on size and type of retrofit.

· State permitting costs are undetermined but may include:

· Solid Waste beneficial use permit for landfill gas utilization

· Air Quality Program notifications and operational permit for landfill gas processing and gas end-use equipment.
· Storm water permitting and/or erosion and sedimentation controls may be needed.

· Historic preservation or endangered species act may apply to pipeline right-of-ways.  Pipeline costs would increase accordingly.

· Local permitting may also apply.

Implementation Steps:

· Require all active and recently closed landfills containing greater than 1 million tons of disposed waste to install gas collection systems.

· Prioritize right of way access for landfill gas pipeline projects.

· Work with landfill gas project developers to identify the nearest economical end uses.
· Prioritize landfill gas projects presenting economic development benefits or that otherwise enhance the application of renewable energy technologies.
· Require landfill gas electrical and thermal use projects to incorporate waste heat recovery.  This could help maximize fossil fuel displacement.

· Encourage projects that utilize all landfill gas generated at a site and/or projects able to grow with landfill site gas generation.
· Promote the high reliability of landfill gas projects.  Most projects are able to operate continuously over extended periods of time other than for periodic maintenance.
· Prioritize self-powered thermal landfill gas projects that include an electric generation component.
Potential Overlap

· Solid Waste Work Plan

· Recycling Work Plan
· Industrial Natural Gas BMPs

· Lost and Unaccounted for Natural Gas
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