Biogenic Methane Oxidation of Landfill Gas:  A Pilot Biofilter Evaluation
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Abstract:

Landfills are a major source of methane emissions, a potent greenhouse gas, accounting for 10 to 17% of worldwide anthropogenic sources.  Biogenic methane oxidation, accomplished by methanotrophic microorganisms, is being investigated as a possible alternative to mitigate gases released from smaller municipal solid waste (MSW) landfills.  Two pilot biofilters (3x3x1.5m) have been integrated into the final cover at the Leduc landfill (Alberta, Canada).  The approach was to passively vent landfill gas (LFG) through each biofilter which contained compost as the filter medium.  The LFG was vented though each biofilter by covering a 10x10m area of MSW with a geomembrane.  The biofilter was located on top of a 3x3m center opening in the geomembrane.  The objective is to evaluate the performance of the biofilters over a 17 month period (August 2005-December 2006).  The results from the first 6 months of operation will be presented.  Temperature, moisture and gas composition are being measured through out each biofilter.  Surface emissions are being measured using a static flux chamber method.  The initial results are promising.  Surface emissions on two monitoring events were very low (<1gCH4 m-2 day-1), while on a third event were very high ( 175.3gCH4 m-2 day-1 and 225.6gCH4 m-2 day-1).  The large fluxes on that day prevented sufficient oxygen penetration (less than 1% at a -20cm depth) for methane oxidation.  Temperature profiles show that the biofilters are remaining very warm despite colder ambient temperature.  On January 4th, 2006 the average surface temperature was approximately -10oC, while the corresponding value in both biofilters at the -20cm depth was greater than 20oC.  One biofilter may need to be irrigated as moisture contents are dropping below 30gg-1(wet).  
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