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LFG ðDo You Really Understand It?  
Back to the Basics and State of  
Industry
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ÅGeneration and Modeling 
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ÅRegulatory Drivers
ÅThe Future of GCCS Design

The Outline



What is Landfill Gas?



Methane
40-55%

Carbon Dioxide
30-50%

Nitrogen
2-5%

Oxygen
0.5-2%

Trace Compounds
<0.5%

TYPICAL LFG

COMPOSITION
THE TRACECOMPOUNDS

NMOC (Federal Rules åLFG Collection)

Å HAP (NESHAP)
ÅVOC (Air Permitting)
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Furniture made with particleboard, adhesives, and 

treated wood can release formaldehyde and other 

organic solvent fumes.

Household waste can contain HAPs- old paint, 

pesticides, and certain cleaning products.



Global Warming Potential

Methane
40-55%

Carbon Dioxide
30-50%

Carbon Dioxide is 1x

Methane is 28x more potent 
than Carbon Dioxide.





Byproduct of anaerobic decomposition

Colorless, odorless, tasteless

METHANE



Lighter than air

Relatively insoluble in water

METHANE



Explosive between 5%-15% by volume in air

About 1,012 BTU/ft3

METHANE



Methane
40-55%

Energy Potential
Methane is Natural Gas 

~1,000 BTU/SCF 

Financial Potential
Å1 scfm of raw LFG at 50% CH4 å $8,000/year

ÅA typical well at 15 scfm å$120,000 yr 

Å1000 scfm å$8 million/year

Important caveat: this is the RIN value of the methane, not net project revenue. It does not account for upgrading 
losses, parasitic load, downtime, compression, interconnect, transportation, CI/LCFS effects, or commercial sharing 
with the developer/ offtaker.  Raw LFG does not earn RINs until it is qualified and used as transportation fuel in an 
approved pathway.



ÁBy-product of anaerobic and aerobic decomposition

ÁColorless, odorless

ÁHeavier than air

ÁRelatively soluble in water ðdecrease water pH

ÁNot explosive

ÁWeak GHG but the most common

CARBON DIOXIDE



Other Trace Compounds

H2S H2 CO
Hydrogen Sulfide Hydrogen Gas Carbon Monoxide



LANDFILL GAS 

GENERATION



REFUSE DECOMPOSITION PHASES

Phase I Aerobic

CnHnO + (Aerobic 

Bacteria) = CO2 + H2O + 

Heat

Phase II ðIII  Transition 

Fermentation process by 

acid forming bacteria.

Phase IV Anaerobic 

(Methanogenesis)

CnHnO + (Anaerobic 

Bacteria) = CH4 + CO2 + 

Heat

Phase V Maturation

Most organic waste has 

degraded and converted 

to landfill gas. Gas 

Generation declines.



Figure 3.1: Landfill Gas Composition v Time (Farquhar G.J. & Rovers F.A. (1973)
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GHG Reporting ðHH 

LandGEM

METHANE GENERATION MODELING



k
methane generation rate constant, yr -1

mostly affected by moisture content

òThe Gas Pedaló

k= 0.04 (t1/2=17 years)

k= 0.08 (t1/2=8.5 years)

k= 0.02 (t1/2=34 years)



Lo
methane generation potential, m3 CH4/Mg refuse

affected by Degradable Organic Content(weight fraction)

òThe Amountó

For example:

Lo = 3,200 ft3 CH4/ton of MSW

5 million tons of MSW = 16 billion ft3 of CH4





Now For the Weaver Way



Generation Modeling is not
Emissions Modeling.

Be very careful when using GCCS 
collection efficiencies. 



Methane Eyes in the Sky

23



The Next Generation Emission Measurements

(NGEM)



















11:45 AM
560 kg/hr
Windspeed: 2.3 m/s (from NASA 
GEOS-FP)

10:30 AM
4,300 kg/hr
Windspeed: 3.01 m/s (from
NOAA HRRRSat.)

Large variance in emission rate.



EPA has announced that MSW landfills will be 
targeted as part of the 2024-2027 National 
Enforcement and Compliance Initiative.

The EPA has done êÒmore than 100 
inspections over the past three years 
[to] reveal that many operators are not 
g~{§z·s|q µs®r ®rk +""í« ^§§zsg^fzk 
regulatory requirements Îë


