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Outline of Presentation

• Site Background
• Need for LFG Management
• Field Investigations
• Hydrogen Sulfide Data
• Carbon Monoxide and Temperature 

Data
• Collection, Control and Monitoring



Cleanfill Landfill

• Phase 1
– 13 acres, double-lined

– 2.2 million cubic yards capacity
– January 1, 1992 start

– 1950 lb/cy density as of 2005
– Processed C&D



Cleanfill Landfill

• Phase 2
– 17.5 acres, double-lined

– 2.4 million cubic yards capacity
– May 28, 1997 start

– 1420 lb/cy density as of 2005
– Bulk C&D

• Phase 1 and Phase 2
– 2.65 million tons in place through 2006



MSW Landfill and Ash 
Monofill

• MSW Landfill
– 55 acres, portions lined

– Geomembrane cap
– Central and perimeter LFG collection

– Central LFG available 

• Ash Monofill
– No LFG collection





Need for LFG Management
• Sulfate in Gypsum Drywall (Ca SO4)

– Bulk C&D Waste
– Processed C&D 
– MSW

• Conditions Required:
– Anaerobic – Sulfate Reducing Bacteria (SRB)
– Moisture
– Organic Carbon
– Temp. 20 – 39°c
– pH 6 to 9

• Result:  Lots of Hydrogen Sulfide 
Gas Generated and Potential for 
odor!



Initial LFG System

• First 4 wells on-line in 1994
• Initial wells: Concrete leaching rings 

filled with sand.
• Others: 60 feet deep, including a 50-

foot screen section 
• 6-inch butterfly valves 
• Positive displacement blower
• Candle flares



Investigation Objectives

• If subsurface combustion is present 
and where is it located.

• The landfill gas (LFG) composition at 
various monitoring locations.

• The future risks of “no action”.

• The short-term and long-term 
mitigative steps to be taken.



1997 Investigation

• Health and safety plan
• Protocol for monitoring.
• Monitoring probe triplet clusters 

(depths of 20', 40' and 60') at twelve 
locations

• Three days to collect data and to 
establish a baseline. 



Monitoring Instruments

• Landtec GEM-500 Infrared Landfill 
Gas Analyzer. 

• Indicator Tubes. 
• Dwyer analog Magnehelic gauge, 

Dwyer Series 475 Mark II electronic 
manometer.

• Omega HH-21 digital thermometer 



Wellhead Monitoring



H2S and CO Monitoring



Probes



CO and Temperature Data

• 20 wells and 36 probes
• CO>100 ppm at 8 locations
• Temperature > 200 F at 9 locations; >150 

at 14 locations
• Main hot zone: south central, 20-40 feet 

below grade
• Settlement and steam/smoke observed





Hydrogen Sulfide Data

• Wells: up to 35,000 ppm, averaged 
10,000 ppm

• Probes: up to 2250 ppm
• Surface bar punch: up to 2000 ppm
• No pattern to location or depth
• Lower readings in high temperature 

zones



Combined LFG

• 16% methane, 28% CO2, 4% 
oxygen

• 520 scfm
• Blower over-sized
• Flare below 200 Btu/scf



1998 Investigation

• IRRA: Improved cover and LFG 
system and operations 

• Hot zone decrease
• 4 rounds of monitoring
• Wells H2S: avg of 10,000 ppm, 

>40,000 peak
• Header: 21% methane, 16,000 

H2S



1999 Improvements
• New blower/flare station

• 2 blowers, 1 enc. flare per train; redundant
• 316 SS pipe

• Natural gas for supplemental fuel; tied to gas 
analyzer

• Back-up generator

• New extraction wells – dual casing
• Old extraction wells: monitoring wells



Redundant Flare System



LFG Collection System
• Phase 1

– 24 vertical extraction wells; 6 single wells 
and 9 dual casing wells

– CPVC well casings
– 2-inch wellheads with thermocouples down 

well

• Phase 2 
– 3 levels of horizontal collectors

– Individual wellheads on HC III system



Dual Extraction Wells



Phase 1 Monitoring System

• 19 vertical monitoring wells
• 8 leachate cleanouts
• Primary leachate pump shaft



Phase 2 Monitoring System

• 3 leachate cleanouts
• Primary leachate pump shaft
• Nine temporary monitoring probes



2000 Investigation

• Temperatures at 8 wells exceeded 130 F, 
ranging from 131 F to 167 F. 

• CO less than 100 ppm
• Phase 1 H2S: 9000 ppm



2001-2006 Investigations
• Quarterly monitoring
• Collection System Expansions over 

time
• CO and temperatures decline over 

time
• T<130 except Ph. 2 Hori. III
• H2S, Phase 1: 12,000 ppm to 5000 

ppm
• H2S, Phase 2: 18,000 ppm to 10,000 

ppm



Summary
• C&D Landfills generate LFG with 

high H2S
• Modified LFG design required 
• Careful LFG operations required
• Enhanced LFG monitoring required


