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ABSTRACT 

Hedeland landfill is located near Roskilde, Denmark and was established in 1979 in a former gravel pit. 
Approximately 2.9 million tonnes of mainly non-combustible waste and soil has been landfilled there 
until operations were terminated in 2009. Gas recovery systems are installed in two sections of the 
landfill but do not cover the total site. Many years of investigation in the area have uncovered laterally 
migrating landfill gas at a level posing a risk of explosion for neighbouring houses. To protect the 
residents in the houses, three remediation systems have been installed, pumping the migrating landfill 
gas from some of the monitoring wells installed in the soil compartment adjacent to the site. The off gas 
from these remediation systems contains dilute LFG with too low methane concentrations for utilisation. 
However, mitigation is still needed to minimise the negative impacts on the environment, and to ensure 
human health and safety.  

A cost-efficient mitigation technology for dilute landfill gas could be microbial oxidation in an actively 
loaded biofilter. This technology was tested in an open-bed pilot-scale compost filter at Hedeland 
landfill, constructed in a 30 m3 container. The filter was loaded with landfill gas diluted with ambient air 
to a methane concentration of between 5 and 10 vol.%. The filter was tested in five flow campaigns with 
the same methane inlet concentration and an increasing methane load between 106 and 794 g CH4 m-2 
d-1. The highest observed methane oxidation rate was 460 g CH4 m-2 d-1 with an oxidation efficiency of 
58%. Gas profiles over the depth of the filter material showed high oxidation activity in the lowest part of 
the filter, and tracer gas tests showed that about 10% of the loaded methane was oxidised in the gas 
distribution layer. Overall, oxidation efficiencies of more than 87% were never achieved, due to 
substantial preferential flows at the transition point between the compost and container wall despite an 
attempt to design the container with blockers against preferential flows. However, pore gas profiles 
showed methane oxidation of 100% in the compost material. These results were supported by tracer 
gas tests showing an average methane oxidation of almost 86% at 10 cm below the surface of the filter 
in flow campaign 5, where the load had an average of 701 ± 47 g CH4 m-2 d-1.  

The results of this study are presented in the following paper to be published in Waste Management.  
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