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Key Issue 
Management of Landfill Gas 

 
The purpose of this Key Issue paper is to highlight the issues associated with the 
management of landfill gas at sites used for the disposal of wastes whether they be 
open dumps or sanitary landfills.  ISWA supports initiatives that reduce the 
environmental impacts from landfill gas and any efforts associated with the 
reduction of its global warming potential. 
 
This paper is broad and generic, and is intended only to provide a framework of 
issues that need to be addressed and potential solutions in reducing the 
environmental impact of landfill gas. 
 
Introduction 
 
The management of landfill gas is a key issue in the operation of landfills whether they are 
engineered or open dumps.  The management of landfill gas, sometimes referred to as bio-
gas, is an essential operational requirement because of the potential impacts that it might 
have on the wider environment.  As generated, landfill gas consists primarily of methane 
(50 to 60%) and carbon dioxide (40 to 45%), but it also can contain many more 
compounds, mostly in trace concentrations.  The following is a list of the properties of 
landfill gas that makes its management of the utmost importance: 
 

• As a greenhouse gas the methane component of landfill gas is 21 times more potent 
than carbon dioxide 

• It is potentially flammable 
• It is explosive in confined spaces when within a concentration range by volume of 

methane between 5-15% in air 
• Some of its trace components are odorous 
• Some of its trace components are toxic or carcinogenic 
• In enclosed spaces it can be an asphyxiant 
• Long-term exposure may lead to health effects 
• It can migrate away from the landfill laterally 
• The methane in landfill gas is a potential source of energy 
• It can stress or kill vegetation 

 
In view of the potential impact of landfill gas on climate change passive venting should be 
discouraged.  In any event it would be necessary to apply odour control measures to these 
point sources to mitigate the potential for public complaint. 
 
Control Measures 



 
Landfill gas can be controlled using a combination of techniques which can include:- 
 

• Containment engineering of both the sides and base of the landfill together with a 
final cap using natural and synthetic low permeability materials 

• Extraction using horizontal and vertical gas extraction wells connected to a pumping 
system 

• Maintenance of leachate levels 
• The provision of an oxidation zone immediately above the engineered cap 

 
For the control measures to be effective the maintenance of the system is a key 
requirement.  The maintenance and operation has to be in the hands of fully trained 
personnel with a regular programme of refresher training.  Daily supervision is necessary to 
ensure minimization of the impacts and optimization of the gas quality and combustion. 
 
Although capping is a key element in ensuring the effective control of landfill gas is in place 
there might be a conflict with the concept of bioreactor landfills when the ingress of water is 
required to enhance gas generation.  Where this is the case it is perhaps of even greater 
importance to ensure that there is negative pressure within the landfill but that this does not 
encourage the ingress of air. 
 
Active Landfill Gas Extraction System 
 
To ensure the effective management of landfill gas which will limit the potential effects of 
landfill gas it is necessary to have an active extraction system.  An active extraction system 
will comprise some or all of the following:- 

 
• Vertical gas extraction wells  
• Horizontal gas collection trenches 
• Collection piping to move the gas to a central location for processing 
• Condensate handling equipment 
• Blowers/compressors 
• Water knockout tanks/pots, dehydrators or other scrubbers 
• Flares and flame arrestors 
• Engine-generator sets or other energy recovery facilities 

 
System Design 
 
The effective management of landfill gas can only be delivered with a well designed and 
well implemented extraction system.  Extraction wells will need to be spaced based on their 
calculated radii of influence throughout the site with closer spacing necessary in shallower 
areas and adjacent to the site boundaries to minimise the potential for landfill gas 
migration.  Typically vertical well spacing would range between 1 to 3 wells per hectare. 
 
Extraction of landfill gas is undertaken by applying suction to the waste mass which creates 
a slight negative pressure within the body of the landfill.  Care must be taken not to over 
pump, particularly in areas that have not been capped, as this may lead to the ingress of 
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air.  This can create an aerobic environment in the waste mass which will result in the 
cessation of the production of landfill gas, and can result in fires within the waste mass. 
 
Landfill gas itself is heavily saturated with water vapour which will condense when it is 
extracted from the landfill.  Therefore it is essential that the gradient of the collection pipe 
work is such that water blockages are prevented.  Low spots should be connected to water 
knock out pots or tanks.  The condensate removal equipment must be maintained regularly 
to ensure that the contents are either draining back into the landfill or being pumped to a 
central collection system.  If they are allowed to block or malfunction this may lead to a 
build up of condensate in the pipe work which may result in the failure of the landfill gas 
collection arrangements. 
 
Ideally the gas extraction system design should allow for a ring main approach which would 
then permit the gas to be extracted both clockwise and anti-clockwise.  A single blockage 
within the collection network would then not cause the system to malfunction. 
 
To ensure that the landfill gas extraction system is of sufficient capacity to prevent the 
migration of the landfill gas the design should be based on pumping trials supported by a 
theoretical gas production calculation. 
 
Landfill Gas Destruction 
 
Having collected the gas to a specific collection point it is necessary to convert the methane 
to carbon dioxide either by flaring or utilisation.   
 
Flaring is generally considered to be the cheapest option and will cope with fluctuating 
methane concentrations down to the upper explosive limit by volume in air.  Open or 
candlestick flares which burn at temperatures of around 750oC are commonly used.  
However to ensure complete combustion enclosed or ground flares are desirable.  These 
have input air control facilities to ensure effective mixing with air and operate at the 
marginally higher temperatures of 850oC. 
 
Where it is economically viable the utilisation of the landfill gas as an energy source is 
preferred.  This can be accomplished by either using the energy source directly as a heat 
source or for electricity generation.  Clearly an economical appraisal will have to be 
undertaken to support whichever option is chosen.  Landfill gas utilisation technologies that 
have been used successfully on a wide-scale basis include: 
 
Direct Gas Utilization 
 

• Boilers 
• Direct thermal applications 
• Innovative applications 

• Greenhouses  
• Infrared heaters  
• Pottery kilns 
• Leachate evaporation 
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Electricity Generation 
 

• Internal combustion engines 
• Turbines 
• Micro turbines 
• Combined cycle turbine facilities 

 
In addition there have been a small number of facilities that have upgraded landfill gas to a 
natural gas quality by removing the carbon dioxide.  A few of these projects are in the 
demonstration stage or full-scale development stage for the processed gas to make either 
compressed natural gas (CNG) or liquefied natural gas (LNG) for use as vehicle fuel. 
 
Monitoring 
 
Landfill gas migration as well as odour have been identified as potential problems 
associated with landfill gas.  It is therefore essential that monitoring is undertaken to ensure 
that these matters are addressed before they become issues of concern. 
 
For odour regular checking of the gas control systems to identify leaks and malfunctions 
are critical.  Where flares are in use automatic re-lighting is important as it is not unknown 
for the flame to arrest only for gas to be pumped directly into the atmosphere.  Landfill 
surface monitoring is also necessary.  This could be a simple walkover observing cracks 
and odour emissions or  using more sophisticated techniques such as using flame 
ionization detection equipment.  
 
The potential for migration through the surrounding strata can be monitored using 
peripheral monitoring wells developed to below the base of the landfill.  Their distribution 
frequency will depend very much on the surrounding geology.  As a rule of thumb the 
greater the permeability of the strata the closer the monitoring boreholes should be placed 
one to the other.  Additionally where there are vulnerable location such as residential 
development again they should placed closer together. 
 
Conclusions 
 
Although there are many issues that have to be addressed when managing landfill gas with 
effective management these can be overcome.  Clearly landfill gas has to be managed to 
ensure the potential negative impacts are adequately addressed.  Cost should not be the 
overriding issue as there are a range of costs to suit all budgets whether these are large or 
small.  
 
Further Reading 
 
The ISWA publication – “Field Procedures Handbook for the Operation of Landfill Biogas 
Systems”. 
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