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C. Scheutz and P. Kjeldsen 

Department of Environmental Engineering, Technical University of Denmark, Bygningstorvet, Building 115, DK-
2800 Kongens Lyngby, Denmark. 
 

Landfills are significant sources of methane (CH4), which contributes to climate change. As an 
alternative to mitigation by gas utilization systems, bio-mitigation systems based on CH4 oxidation 
processes may be implemented. Such systems are based on microbial methane oxidation in full surface 
biological covers, so-called biocovers, biowindow systems or open or closed bed biofilter systems. The 
research into the CH4 oxidation process in landfill covers and surroundings started nearly 25 years ago 
and focused primarily on characterization of the methanotrophic bacteria, laboratory experiments to 
determine CH4 oxidation rates and governing environmental factors, field studies of the CH4 oxidation in 
landfill soil covers and development of models to simulate the dynamic behavior of CH4 in soils. More 
recently (during the last 10 years) focus has been on engineering the CH4 oxidation process by 
implementing bio-mitigation technologies, and also on the use of alternative materials than soils (such as 
matured compost, clay pellets and other artificial materials). Several field demonstrations from pilot scale to 
full-scale studies have been carried out primarily in Europe, Australia and the US. (Kjeldsen and Scheutz, 
2019). In spite of positive results with biocover systems showing high CH4 oxidation efficiencies under field 
conditions, the biocover technology is still at an early stage and challenges exist, which need to be 
addressed and solved. In 2016, the Danish Government initiated the Biocover Initiative allocating funding 
for implementation of biocovers at Danish landfills (DEPA, 2016) and currently 26 biocover systems have 
been approved and are expected to be implemented during summer and autumn 2019. 

The objective of this presentation is to provide an overview of the challenges in the up-scale to full bio-
mitigation systems implemented at landfills and to identify future research needs. The following challenges 
will be discussed: 

• CH4 emission survey and options for gas collection/routing to biofilter 
• Distribution of gas load to the biofilter and evaluation of gas distribution systems 
• Management of surface water and water infiltration due to precipitation  
• The use of compost as support material for microbial methane oxidation and the performance over 

time 
• Assessment of CH4 oxidation efficiency – methods available and limitation 
• Development of advanced mathematical model for design and simulating of the performance of bio-

mitigation systems 
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