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Overview

Background information on how landfilling contributes to 
SLCP emissions

Benefits of landfill gas energy (LFGE) projects 

Closing dump sites as an opportunity for LFG recovery

LFGE project basics

– Site design and operation

– Gas collection system design, construction, and operation

– LFGE utilization technologies



SLCP Emissions from Landfills: Methane

Methane is produced by anaerobic 
decomposition of organic material

Key drivers: 

– Amount of organic waste deposited

– Extent of anaerobic decomposition

– Landfill cover properties

– Methane oxidation rates

Landfills are the third largest 
source of global methane emissions



SLCP Emissions from Landfills: Black Carbon

Black carbon is formed by 
incomplete combustion of fossil 
fuels, biofuels, biomass

– Deliberate burning (e.g., by waste 
pickers to recover materials)

– Incidental burning (e.g., when 
methane gas ignites due to high 
temperatures)

Significance of landfills as a 
source of black carbon emissions 
unclear



Preferred Strategies for Reducing SLCP 

Emissions from Landfills

Most preferred strategy: 

waste reduction and 

reuse

Next most preferred: 

Recycling, composting, and 

anaerobic digestion

When more preferable strategies are 

insufficient and landfilling is necessary, 

landfilling with landfill gas (LFG) recovery is best



LFG Recovery

LFG energy (LFGE) projects recover methane for 
direct use or for electricity generation

Benefits of LFGE projects

– Reduced emissions of methane and black carbon 

– Improved energy independence

– Cost savings

– Job creation

– Economic development



Closing Open Dumps: An Opportunity for 

LFG Recovery

Many cities are under 
pressure to close open 
dumps

– Environmental, social, and 
political drivers

Closed dumps can be 
candidates for LFG recovery 
projects

– Depending on conditions (e.g., 
sufficient gas potential)



LFGE PROJECT COMPONENT #1: 

SWD SITE DESIGN AND OPERATIONAL 

CONSIDERATIONS



Key Considerations for Ensuring Proper SWD 

Site Design

Using appropriate bottom
liner systems 

Installing adequate leachate 
collection and management 
systems

Grading and regrading SWD 
site slopes

Placing final capping 
systems



Key Considerations for Ensuring Proper SWD 

Site Operation

Implementing a filling operations/fill 

sequence plan

Maintaining the SWD site working face

Compacting waste

Applying daily and intermediate covers

Maintaining the leachate 

collection/management system

Preventing and extinguishing fires



LFGE PROJECT COMPONENT #2: 

DESIGN, CONSTRUCTION, AND 

OPERATION OF GCCS



Key Components of the GCCS Design

Extraction wells

Wellhead components (e.g., 
control valves)

Lateral and header piping

Condensate management 
system

Blower and flare skid

Flares



Key Considerations When Constructing 

GCCSs

Proper construction techniques

– Employing a construction quality assurance 

monitor to oversee construction process

– Monitoring the drilling process

– Tracking waste conditions encountered

– Properly managing excavated waste



Key Considerations When Operating GCCSs

External considerations (e.g., waste disposal rates, 

weather)

Start-up considerations

Routine operation considerations

Shut-down considerations

Maintenance considerations

Monitoring considerations for GHG projects



Best Practice Example: Closed Mariupol 

Landfill, Mariupol, Ukraine

Received more than 2.6 Mg of domestic 

and commercial waste from 1967-2008

Challenges

– Significant leachate production

– Stormwater runoff

– Unintended fires

LFGE project

– 2008 tests revealed sufficient LFG for a flare or electricity project

– City began constructing GCCS in 2009; commissioned in 2010

– Flare and 200 kilowatt cogeneration plant installed in 2012



Best Practice Example: Closed Mariupol 

Landfill, Mariupol, Ukraine

Expected LFGE project benefits

– Eventually, expected to reduce 40,000 to 75,000 
metric tons of CO2e emissions annually

– Mitigating air pollution, odors, and LFG migration 

– Improving slope stability and mitigating fires

– Generating electricity for the grid

– Helping with leachate management 

– Generating employment opportunities through 
project construction, operation, and maintenance



LFGE PROJECT COMPONENT #3: 

LFGE UTILIZATION TECHNOLOGIES



Key Technologies

LFG can be used for energy in several ways

– Direct-use technologies

– Electricity generation technologies

– Other emerging technologies

Feasibility of each LFGE project type depends on site-
specific technical and economic factors 

– Waste composition 

– Waste volume 

– Capital, operating, and maintenance costs



Direct-Use Technologies

Involve transporting LFG from 
SWD site to co-located or nearby 
end user 

Well-suited for end uses that 
require a steady and continuous 
fuel supply

– Boilers 

– Furnaces, dryers, and kilns

– Infrared space heaters

– Leachate evaporation systems



Electricity Generation Technologies

LFG can be used to produce 
electricity

– To power onsite SWD needs 

– To be sold to the local electricity 
grid

Example technologies 

– Internal combustion engines 

– Gas turbines

– Combined heat and power 
(cogeneration) systems



LFG as a Transportation Fuel

LFG can be converted into a 
transportation fuel 

Involves cleaning the LFG to 
achieve higher BTU and 
compressing it for use in vehicles 
and equipment

Example: DeKalb County, Georgia

– Producing compressed natural gas 
from LFG for use in waste 
collection vehicles

– Public-private partnership 
leveraging a grant from U.S. 
Department of Energy



Other Emerging LFG Recovery 

Technologies

LFG conversion technologies 

– Convert LFG to pipeline-quality gas or liquefied 

natural gas

Pyrolysis furnaces

– Used to destroy semivolatile organic compounds 

in waste materials, such as infectious wastes 

from hospitals



Key Considerations: Identifying Energy 

Recovery Technologies

General considerations

– Guarantee of waste delivery

– Local regulatory framework

– Quality and quantity of the LFG

– Capital, operating, and maintenance costs



Key Considerations: Direct Thermal Uses

Key benefits

– Maximizes utilization of the LFG

– Requires limited LFG treatment and allows for blending 
with other fuels

Important to consider 

– Energy required for end use relative to quantity and 
quality of LFG collected

– Necessary retrofitting for equipment

– Location of the end user and length and route of pipeline



Key Considerations: 

Electricity Generation Projects

Key benefits

– Not subject to same geographic limitations and need for 
equipment modification as direct thermal uses

– Generally cost-effective and reliable as LFGE projects

Important to consider

– Electrical conversion efficiency and amount of power 
generated

– Ability to respond to changes in LFG quantity over time

– Availability of an electric grid interconnection point



Key Considerations: LFG Treatment 

LFG must be treated to remove 
residual moisture/impurities

Direct uses require less treatment

Types of treatment

– Primary: dewatering and filtration

– Secondary: additional physical and 
chemical processes

Less treatment often means more 
equipment maintenance due to 
corrosiveness of contaminants



Best Practice Example: São João Landfill, 

São Paulo, Brazil

Located near São Paulo, Brazil’s 
largest city 

Has generated LFG since 
construction in 1992, but most of 
the gas was lost to the atmosphere 

LFG electricity generation plant

– Became operational in 2008

– Has a total electricity production 
capacity of 22.4 megawatts

– Among the largest LFGE projects in 
the world



Best Practice Example: São João Landfill, 

São Paulo, Brazil

Key benefits

– Reducing emissions by several hundred thousand metric 
tons of CO2e per year

– Preventing emissions of GHGs, particulates, and volatile 
organic compounds that cause air pollution and odors

– Mitigating health risks, fires, and leachate issues

– Providing power to the local electric grid (currently 
sending 19.4 megawatts per hour into the grid)

– Generating employment opportunities

– Providing emissions reduction revenues to be shared with 
the municipality



Conclusions

LFGE projects can play an important role in reducing 

SLCP emissions

LFGE projects have three major components

– (1) SWD site design and operational considerations

– (2) Design, construction, and operation of GCCS

– (3) LFGE utilization technologies

Using best practices in each of these components can 

maximize the benefits of an LFGE project



International Best Practices Guide for 

Landfill Gas Energy Projects

Developed by U.S. EPA in 2012 for 
Global Methane Initiative

Describes key considerations and best 
practices for the three components of 
LFGE projects: 

1. Solid waste disposal (SWD) site design 
and operational considerations

2. Design, construction, and operation of 
LFG collection and control systems 
(GCCSs)

3. LFGE utilization technologies

Web link: https://www.globalmethane.org/tools-resources/tools.aspx#three 
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