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The Outline

A What is Landfill Gas?

A Generation and Modeling

A Remote Methane Monitoring
A Regulatory Drivers

A The Future of GCCS Design



What I1s Landfill Gas?
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Household waste can contain HAB& paint,
pesticides, and certain cleaning products.

zaradous
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Furniture made with particleboard, adhesives, and
treated wood can release formaldehyde and other
organic solvent fumes. T ——

ollutants
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Methane o
40-55%

Carbom Dioxide:
30-50%

Global Warming Potential

Carbon Dioxide I1s 1x

Methane is 28x more potent
than Carbon Dioxide.
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2022 U.S. Methane Emissions, By Source
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Note: All emission estimates from the Inventory of U.S. Greenhouse Gas Emissions and Sinks: 1990-2022. U.S. EPA. 2024. Weaver
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IME HANE

Byproduct of anaerobic decomposition
Colorless, odorless, tasteless
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IME HANE

Lighter than air
Relatively insoluble in water
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IME HANE

| Explosive between 5%5% by volume In air

About 1,012 BTU/f

Weaver
Consultants
Group



Energy Potential

Methane is Natural Gas
Methane ~1,000 BTU/SCF

40-55%

Financial Potential

A 1 scfm of raw LFG at 50% CH4 & $8,000/year
A A typical well at 15 scfm & $120,000 yr
A 1000 scfm & $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 Wi

with the developer/ offtaker. Raw LFG does not earn RINs until it is qualified and used as transportation fuel in an Coerellggftants
approved pathway. Group



' CARBON'DIOXIDE

A By-product of anaerobic and aerobic decomposition
A Colorless, odorless

A Heavier than air

A Relatively soluble in watérdecrease water pH

A Not explosive

A Weak GHG but the most common
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Other Trace Compounds

HZS H2 CO

Hydrogen Sulfide Hydrogen Gas Carbon Monoxide
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REEYSERECOMROSN FON RIIASE S i

Phase IV Anaerobic Phase V Maturation
Phase 110 Il Transition (Methanogenesis) Most organic waste has
Fermentation process by CHO + (Anaerobic degraded and converted
acid forming bacteria. Bacteria) = Cil+ CO, + to landfill gas. Gas
Heat Generation declines.

Phase | Aerobic
C.H.O + (Aerobic

Bacteria) = CQ + H,O +
Heat
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METHANE GENERATION MODELING
LandGEM
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OThe Gas

k= 0.02 (t,=34 years)
k=0.04 (t,,=17 years)
k= 0.08 (t,,=8.5 years)

K

methane generation rate constagt,
mostly affected by moisture content
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OThe Amount

For example:
Lo = 3,200 f¢ CH,/ton of MSW

5 million tons of MSW = 16 billion ¥tof CH,

O

methane generation potential >r®H,/Mg refuse
affected bipegradable Organic Confesmtight fraction)




Megagrams Per Year
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e Total landfill gas = Carbon dioxide
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| andGEM: k = 0.04, Lo = 100
=== S50 k=007, Lo=72
®  Actual Collection @ 50% Methane
E Calculated Annual Generation

IETTIT) FCMI. k = 0.035, la=753
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Generation Modeling iBot
Emissions Modeling.
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Be very careful when using GC\C

collection efficiencies.
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Methane Eyes intheSky
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The Next Generation Emission Measurements Grow
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Large variance in emission rate.

10:30 AM

4,300 kg/hr

Windspeed: 3.01 m/s (from
NOAA HRRRSat)
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11:45 AM
560 kg/hr
Windspeed: 2.3 m/s (from NASA

GEOS-FP)
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