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Waste Placement

▪ Gas Collection

▪ Landfill Capacity

▪ Slope Stability

▪ Leachate Control

▪ Operations Safety

Design Process

▪ Revisit basis of design gas model (LandGEM or similar) and revise outputs as necessary.

— Any adjustments based on waste types? (MSW, C&D, etc.)

— How does model curve match actual collection curve?

▪ Based on findings, an approach to increase gas collection can be developed. Typical 
projects include:

— Redrill or expanded vertical well spacings

— Horizontal collectors

— Fixing settled laterals or headers

— Additional cover to minimize oxygen/nitrogen infiltration

— Increased or new liquid management system components

— Operational improvements 

Waste Placement/Design Process
LFG System Evaluation

4

GOAL: More volume and better 

gas quality!
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• LFG Collectors
▪ Vertical Extraction Wells

▪ Horizontal 

▪ Caisson Wells

▪ Slope Collectors

▪ Leachate Collection System Connections

• HDPE Header/Lateral Piping

• Condensate 

LFG Infrastructure
Various Types
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Operations and Maintenance
Various Types

• Well Raising

• Jumper Piping

• Damaged Well Repair

• Sump and Riser Raising

• SEM (Well Repair)

• Pneumatic Pump Install

• Miscellaneous
▪ Tools, equipment, fuel, etc.
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Beneficial Reuse
Various Types/Pros & Cons

• Renewable Natural Gas – Biggest Risk/Reward

• Vehicle Fuel

• Electricity Generation

• Heat and Power Systems

• Pros
▪ Reduces Methane Emissions
▪ Reduces Odor
▪ Tax Credits
▪ Creates Revenue

• Cons
▪ Typically higher upfront cost
▪ Not applicable for every landfill
▪ Gas declines over time
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Excess Gas 
Flare

• Pros
▪ Reliable

▪ Reduces methane emissions

▪ Great backup option when beneficial reuse is not available

• Cons
▪ Non-useful energy

▪ Wasted resource

▪ Permitting and regulations on emissions
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Regulatory Compliance - Various Types

• EPA Clean Air Act/State & Local 
Permitting Requirements

• Beneficial Reuse Permits and 
Equipment Standards 

• Key Compliance Areas:

▪ Proper GCCS

▪ Monitoring and Testing (SEM)

▪ Record Keeping and 
Reporting

▪ Operations and Maintenance
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Regulatory Compliance – Fine/Violation Costs

• Civil Penalites
• Per-Day Penalties
• Notice of Violation (NOV)

• Penalties range from $300 - $875,000, case dependent and do not include GCCS improvements
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Type of Fine/Violation Cost ($)

Toxicity of the Pollutant/Sensitivity of Environment $5,000 - $18,000/Violation

Complete failure to monitor 
Partial failure to monitor
Failure for individual exceedance

$12,000/Quarter
$1,000 - $11,000/Quarter

$475/Exceedance

Violation of calibration requirement $300/Violation

Failure to report adequate SEM $5,900/Event

Failure to correct exceedances Time Dependent

Recordkeeping violation Event Dependent

[1] www.epa.gov

http://www.epa.gov/
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Cost Basis – Standard LFG Infrastructure

Line Item (HDPE Pipe) Cost ($)/Unit

2-Inch Diameter SDR-9 HDPE Air Line $7.25/LF

4-Inch Diameter SDR-11 HDPE Leachate Force Main $14.75/LF

6-Inch Diameter SDR 17 HDPE Lateral/Header Pipe $105.00/LF

8-Inch Diameter SDR 17 HDPE Lateral/Header Pipe $117.50/LF

10-Inch Diameter SDR 17 HDPE Lateral/Header Pipe $152.25/LF

18-Inch Diameter SDR 17 HDPE Lateral/Header Pipe $197.00/LF

24-Inch Diameter SDR 17 HDPE Lateral/Header Pipe $300/LF

• Costs based off various 2026 

LFG construction projects/quotes 

in NJ

• Costs include labor and install. 

Costs do not factor in shipping 

and handling to avoid specific 

site and manufacturer location

• Construction inflation rate range 

is approximately 3.0% to 6.0% 

year over year

• Excludes O&M costs

Line Item (LFG Collectors) Cost ($)/Unit

Vertical Extraction Wells $220/VF

Leachate Collection System Connections $25,375/EA
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Line Item (Condensate) Cost ($)/Unit

6-Inch In-Line Condensate Sump $30,650/EA

18-Inch Header In-Line Condensate Sump $113,700/EA
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Example RNG Project
Project Scope/Assumptions

Assumptions:

• Gas quality has decreased 750 scfm over past few months

• Budget for work: $3.5M

• RNG Plant capacity: 250 scfm additional on top of the 750 scfm lost

• LandGEM suggests the needs of approximately 1,000 scfm can be 

met with a larger scale project

• 54 affected wells in cell
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Example RNG Project
Design
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• 24 Proposed Re-Drill Wells
▪ 750 scfm/24 wells = 31.25 scfm/well

▪ 750 scfm/1710 Vert FT. = 0.44 scfm/vert. FT.

• Additional vacuum laterals/pumps to 30 
existing wells
▪ Potentially an additional 250 scfm for RNG use

• 44% (24/54) of wells are proposed wells
▪ 24 Redrill Wells

▪ 30 wells requiring additional vacuum and pumps
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Example RNG Project
Cost Analysis - Investment
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Example RNG Project
Project Costs - Revenue
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• Project Investment: $3.5M

• 1 scfm = Approximately $8,165 per year

• Project Income: $8,165 per year/scfm * 1000 
scfm = $8.17M

• $4.7M/year net revenue

• Other costs like GCCS O&M, electricity, 
brokerage fees for RNG, leachate, etc. not 
factored in. To conclude, landfill gas 
improvements are beneficial for the 
environment but also from a revenue 
perspective making them worth it! 
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Conclusion

• Revenue depends on many factors:
▪ Site location

▪ Landfill size

▪ Gas composition

▪ Gas production

• Gas production does not always result in maximum profit

• Significant long-term financial and environmental benefits to effective 
gas collection for RNG projects

• Yes, LFG system improvements are worth it, but also needed for the 
environment, for regulatory compliance, and for owners to be 
profitable!
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Questions?

Justin Boswell
Project Engineer
Landfill Gas and Renewable Natural Gas
justin.boswell@tetratech.com
(845) 667-9833
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Thank You! 

Connect With Me On LinkedIN!


