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Moisture content

Production phases of
typical landfill gas
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Component

Percent by volume, %

Characteristics

Methane
CH4

40-60

Methane is a naturally occurring gas. It is colorless and odorless. Highly explosive when mixed with
air at a volume between its LEL of 5% and its UEL of 15%. At concentrations below 5% and above
15%, methane is not explosive.

Carbon dioxide
CO2

40-60

Naturally found at small concentrations in the atmosphere (0.03%). It is colorless, odorless, and
slightly acidic. Not flammable or explosive.

Nitrogen
N2

2-5

Nitrogen comprises approximately 79% of the atmosphere. It is odorless, tasteless, and colorless.
Not flammable or explosive.

Oxygen
O2

0.1-1

Oxygen comprises approximately 21% of the atmosphere. It is odorless, tasteless, and colorless.
Not flammable or explosive.

Ammonia
NH4

0.1-1

Ammonia is colorless gas with a pungent odor and flammable. Its LEL is 15% and its UEL is 28%.
However, ammonia is unlikely to collect at a concentration high enough to pose an explosion hazard.

NMOCs(i.e., compounds that
contain carbon)
Methane is an organic compound
but is not considered
a NMOC.

0.01-0.6

NMOCs may occur naturally or be formed by synthetic chemical processes. NMOCs most commonly
found in includeacrylonitrile, benzene, 1,1-dichloroethane, 1,2-cis dichloroethylene,
dichloromethane, carbonyl sulfide, ethylbenzene, hexane, methyl ethyl ketone, tetrachloroethylene,
toluene, trichloroethylene, vinyl chloride, and xylenes.
Potential explosion hazards vary by chemical. For example, the LEL of benzene is 1.2% and its UEL is
7.8%. However, benzene and other NMOCs alone are unlikely to collect at concentrations high
enough to pose explosion hazards.

Sulfides
(e.g. hydrogen sulfide, dimethyl
sulfide, mercaptans)

0-1

Sulfides are naturally occurring gases that give the landfill gas mixture its rotten-egg smell. They can
cause unpleasant odors even at very low concentrations. Hydrogen sulfide is flammable. Its LEL is 4%
and its UEL is 44%. However, in most landfills, hydrogen sulfide is unlikely to collect at a
concentration high enough to pose an explosion hazard.

List of typical landfill gases
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Potential impacts of landfill
gas:
•

Odour

•

Health issues and toxic effects

•

Emission of Green House
Gasses (GHG)

•

Risk of Explosion's

•

Vegetation stress

Potential exposure pathways to landfill gas
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Potential benefits of landfill gas:
•

Energy utilisation (quantity and quality):
•

Electricity production

•

Upgrading of LFG to natural gas quality

Destruction of GHG:
•

Flaring

•

Bio-Cover

Open flare
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Landfill gas management systems are established on
modern and older landfills/dumpsites in order to:
• minimize the impact on air quality and the effect of
GHGs on the global climate;
• minimize the risk of migration of LFG beyond the
perimeter of the landfill;

• minimize the risk of migration of LFG into services
and buildings on site;
• avoid unnecessary ingress of air into the landfill and
thereby minimize the risk of landfill fires;

Gas collection pipes

• minimize the damage to soils and vegetation within
the restored landfill area;
• permit effective control of gas emissions; and
• where practicable permit energy recovery.
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Extraction systems:
•

Landfill barriers

Gas wells
•

Vertical

•

Horizontal

•

Collection pipes

•

Condensate system

•

Extraction pumps
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Pre-treatment include:
 Free moisture/water vapour
 Particulates
 Hydrogen sulphide
 Siloxanes
 Halogenated organic
compounds
 Carbon dioxide

LFG development and
production options
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LFG can migrate outside landfill site.
It is therefore essential that monitoring points to be
established on:
• The perimeter of the site
• Between the site and locations such as:
• Buildings that may be at risk from LFG
migration.
Investigations should identify likely monitoring point
locations
Monitoring borehole
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Previous LFG generation assessments can act
as a useful record of historical site-specific
information and should be reviewed as a
starting point of an assessment.
LFG generation assessments generally include
the following information:
 Historical waste tonnage estimates
 Projected waste tonnages
 Average annual precipitation
 Discussion of waste characteristics
 LFG generation rate, k, estimate
 LFG generation potential, Lo, estimate
 Estimate of LFG generation rates over the
life of the landfill.
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Annual Precipitation
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>250 to <500 mm
>500 to <1,000 mm
>1,000 to <2,000 mm
>2,000 to <3,000 mm
>3,000 mm
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Waste Characterization

Relatively Inert
Moderately Decomposable
Decomposable

Relatively inert
0.01
0.01
0.02
0.02
0.03
0.03

Methane Generation Rate (k) Values
Moderately inert
Decomposable
0.01
0.03
0.02
0.05
0.04
0.09
0.06
0.11
0.07
0.12
0.08
0.13

values for k assigned to each category of waste

Methane Generation
Potential Lo
(m3 methane/tonne)
20
120
160

Present values for k assigned to each category of waste

Low to negligible water addition to the waste mass "dry tomb type landfill"
Partial infiltration or water addition to the waste mass
Addition of water into the waste mass "bioreactor type landfill"

Water addition factor

0.9
1.0
1.1
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LFG potential model

Scholl Canyon kinetic model is based on
characteristics of substrate-limited bacterial
growth.
It assumes that the gas production rate is at its
peak after a time period of negligible duration
during which anaerobic conditions are
established and the biomass build up.
Thereafter, the gas production rate is assumed
to decrease according to that, methane
production rate is proportional to remaining
methane potential to be produced.
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If the generation models indicate a potentially viable project,
additional field testing should be performed by a landfill gas
professional. If the resulting field data indicate gas quantity and
quality is sufficient, a landfill gas pump test is recommended to
further understand gas flows and quality. These pump tests are
expensive and time consuming, and they are not recommended
unless the cost benefit evaluation is very promising.

LFG potential model
Field testing
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4. Landfill gas safety

Hazards of Landfill Gas
•

Flammability and
Explosivety

•

Asphyxiation

•

Toxicity

•

Corrosion

•

Odour

•

Ecotoxicity

•

Global Warming Potential
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5. Landfill operation affecting landfill gas generation

The quantity of LFGs production depends on the composition of waste, waste pretreatment and the type of landfill operation.
Only degradable organic waste will produce significant quantities of methane.
Examples of waste types, pre-treatment and landfill operation:
•

Sewage sludge

•

Buffer addition

•

Shredding

•

Compaction

•

Soil cover

•

Recirculation of leachate

Any Questions?

Thank you

