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Webi nar starting soon; until thenO

o TEST YOUR KNOWLEDGE

Who maintains the LMOP Landfill and
Landfill Gas Energy Database, which
tracks municipal solid waste projects ? 9

[
The FDA
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Waste Companies

Individual States



Webi nar starting soon; until thenO

o TEST YOUR KNOWLEDGE

What is the primary function of LFG?
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Compress Natural Gas

Produce Natural Gas



Webil nar start

o TEST YOUR KNOWLEDGE

What is the main concern in LFG
applications?

Oil Oxidation

High Acid Number
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Amber Fessler - NLGI CLGS: STLE CLS & OMA -|

ACITGO Senior Sector Manager
AMaterials Engineer

A13 Years of Experience in Lubricants

ASTLE Certified
ACertified Lubrication Specialist

AQil Monitoring Analyst |

ANLGI Certified

A Certified Lubricating Grease
Specialist
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Now Available: 2025 Lubricants
Programs Guide

| View the 2025 Lubricants Programs Guide to kick-start the new year right!
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Future Webinars

July 28: Extending Oil Drains Safely W E B I N A R S ‘

with Balanced Formulations

August 25: Building Your Industrial
Expertise

September 29: Creating Value
Through Oil Analysis, Part |
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AProduct Specialist

AB.S. Mechanical Engineering

A28 Years of Experience in
Lubricants including:

AField Engineering
AUsed Oil Analysis

ASupply Chain Management

AAccount Services
ASales
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Defining Biogas & Landfill Gas

Lahd'fill Gas Fundamentals &
Performance Results

Used Oll Analysis

Biogas Market



Biogas Is a renewable energy source produced from
raw materials such as agricultural waste, manure
municipal waste, and food waste. It is generated by
the breakdown of organic matter by anaerobic
bacteria and is used in ener CY, production.  Biogas
mainly consists of methane? H4) and carbon dioxide
(CO2).
A Also known as:

A Swamp gas

A Landfill gas

A Digester gas (anaerobic digestion)

A Biogas can be used to produce:

A Electricity and heat
A With further processing,
A Renewable natural gas, RNG ( biomethane )

logas production:
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Trash’

Burning
methane to
generate heat

Generating
electricity

~ Landfill gas is produced by wet organic waste

IR

Landfill Gas

decomposing under anaerobic conditions in a
similar way to biogas

By-product of solid waste decomposition

A ~432,000 cubic feet/day of landfill gas generated
A Composed of ~50% methane,~50% CO ,, balance contaminants

Longevity of landfill gas generation

A Blegins within 6 months of start, produced up to 25 years after
close

Greenhouse gas

A Methane as a greenhouse gas is 20x more potent than CO ,

A Methane in.atmosphere is I50% higher now than in 1750

A Landfills in U:S. account for 17.5% of human activity sourced

. methane

A Potential source of energy o o _

A ~O.7t8 MW electricity for every 1 million tons of municipal solid
waste

Source: RAn Overview of Landfill Gas Energy in the United S

Source: RMethane Capture and Usef »A Studentoes Guide to Glob
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Landfill Gas Generation Process

Figure 2. Simplified Mass Balance of a Typical Landfill (adapted from Bogner et al., 2007 °).

Nearly all of the CH.4
that is recovered and
combusted is CH, and
converted to CO; CO, CO;

AN 0

| Gas well

Aerobic oxidation by
A methanotrophic bacteria in the A
' cover soil

Sequestered
M carbon, 50%
1 or more

Anaerobic degradation of waste:
generates landfill biogas, assumed to |
be ~50% CH,, ~50% CO, (biogenic) (

Source: Understanding the Inventory of U.S. Greenhouse Gas Emissions and Sinks and the Greenhouse Gas Reporting Program for L andfills: Methodologies, Uncertainties, Improvements and Deferrals
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Landfill Gas:-Processing

¥ Filter
Blower
d o

PRIMARY TREATMENT

(Moisture Removal)

After Cooler or other
additional moisture
removal (as necessary)

SECONDARY TREATMENT

(Impurity Removal)

Siloxane/Sulfur Removal ~ Compressor
(as needed) (as needed)

ADVANCED TREATMENT  (onbecisgs
(CO2 Removal;

LANDFILL METHANE
OUTREACH PROGRAM Nz, 02, VOC Removal as necessary)

Source: https://www.epa.gov/imop/basic  -information -about -landfill -gas
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Technology Trends for LFG

Cogeneration 135 MW. -

Gas Turbine - @El -

L=

Steam Turbine l 162 MW

Microturbine l @

= B Operational Projects

Combined Cycle I - B Under Construction and

Planned Projects
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Engine Lubrication in Landfill Gas Service

Landfill gas heat content (BTU value)
A ~500 Btu/ft 3
ACompared to pipeline gas (almost all
CH,), 1,000 Btu/ft s
May contain CFCcs, H?2

Freqguent maintenance
ALower component life
AShortened oil life, frequent oil
changes

Requires oil specifically formulated for the
application




