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Elevated Temperature Landfills



Elevated Temperature Landfill (ETLF)
≠

Fire/Combustion/Subsurface Oxidation

Typically
Fires occur at or near surface

ETLF observed in wells <50’ deep

Fires affect localized area around well

ETLF spread to several surrounding wells

Terminology



Landfill in the Southeast
Greater than 40 inches rainfall annually

Leachate recirculation

Active MSW/C&D co-disposal

Accepts coal ash, auto shredder fluff, other 
special wastes

S+G Experience



Observations during well drilling
Well depths ranging from 30-100 feet depth

Perched leachate encountered during drilling

Waste temperatures of 150oF and above 
observed during well drilling

Black, heavily decomposed waste

S+G Experience





Well Construction Details
73 feet depth

Drilled through perched leachate

Decomposed  black slurry of waste underneath

“Problem” Well 



Aggressive dewatering to expose well 
perforations

LFG flow rate recovered, HOWEVER:

Field monitoring raised concerns

“Problem” Well 







Reduced wellhead flow
Prevent oxygen from feeding 
combustion/oxidation

Allow well to cool

This made things worse
Temperature continued to climb

CH4/CO2 imbalance increased

Well pressure increased

New approach needed

Typical Response to Atypical Problem



Wellhead sample collection
Carbon monoxide in the low ppm range

Hydrogen in the low percent range

Data Collection/Analysis



Data Collection/Analysis



Sharing of Findings



Elevated Temperature
Significantly higher than 131oF (NSPS limit)

Observed as high as 170oF

Reported has high as 250oF

Inverted (flipped) Methane to Carbon Dioxide 
Ratio in Landfill Gas (LFG)

Typical Landfill: 50-55% CH4:40-45% CO2

ETLF Landfill: 40-45% CH4:50-55% CO2

ETLF Indicators



Carbon Monoxide in LFG
Typical Landfill: CO of 5-100 parts per million 
not uncommon

Higher CO may indicate subsurface 
oxidation/combustion

ETLF Landfill: May exhibit elevated CO levels 
as well

ETLF Indicators



Landfill surface subsidence
Drop in elevation of several feet over a large 
area (several hundred square feet) in less than 
a year

Not localized subsidence as typically seen with 
subsurface fires

Hydrogen present in LFG

High moisture content in LFG

ETLF Indicators



Leachate Strength
Chemical Oxygen Demand (COD)

“Normal” range of 1,000-5,000 mg/L

ETLFs >50,000 mg/L

Biological Oxygen Demand (BOD)

“Normal” range of 1,000-5,000 mg/L

ETLFs >100,000 mg/L

Low pH (normally pH 8-9)

ETLF Indicators



Biochemical Drivers

Heat 
Generation



Biochemical Drivers

Stable LFG 
Production



Biochemical Drivers

Upset Event
Restarts Cycle



Deep, wet landfills
Large overburden pressures increase heat

Rapid dewatering of wells may introduce 
oxygen

Special waste can catalyze reaction
Metals in coal ash, auto shredder fluff

Aluminum recycling slag

Contributing Factors



Avoidance
Avoid aggressive pumping which may cause 
air infiltration

Avoid over-pulling/excessive vacuum

Mitigation
Frequent sampling/analysis

Don’t close wellhead

Continued extraction evacuates volatile gases 
as well as accumulated heat

Steps to Take



NSPS Compliance
§60.753 (and §60.763) limit temperature to 
<55oC (<131oF)

Temporary Decommissioning
NOT Recommended

Higher Operating Temperature Value
Best option

Support with data from well(s)

Communicate with regulators

Regulatory Options



• Morton A. Barlaz, PhD., P.E., NCSU Department of Civil, 
Construction, & Environmental Engineering

• Environmental Research and Education FoundationTM

• Diagnosing and Understanding Elevated Temperature 
Landfills (Parts 1- 3) Morton Barlaz, Craig Benson, 
Marco Castaldi, Scott Luettich, Oct 31, 2016 - Feb 28, 
2017 (https://www.waste360.com/landfill-
operations/diagnosing-and-understanding-elevated-
temperature-landfills-part-1)

Attribution



Thank You!!

Contact info:
Matt Lamb, matt@smithgardnerinc.com
(919)828‐0577, ext. 121


