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Summary 
 
Landfill gas (LFG), leachate and contaminated soils are the three major sources of 
pollution that may be expected from landfill sites. The goal of this study is to 
investigate the interaction between different landfill pollutants and the vegetation and to 
show how vegetation could be used to achieve treatment issues. Bio- and 
phytoremediation could be applied to treat landfill effluents at low costs with respect to 
the amount of effluent generated and the long time perspective of the landfill emissions.  
 
Biological processes occur naturally at landfill sites They take care of part of the 
pollutant flows but such processes are limited by the environmental conditions e.g. the 
climatic conditions or the soil quality. Among the most promising techniques, there are 
(1) methane oxidation to treat methane emissions from LFG; (2) constructed wetlands 
to reduce the nutrient content in the leachate. They are based on the same properties of 
the plants i.e. the ability to accommodate microorganisms, to bind and to absorb 
different compounds. (3) Phytostabilization could be applied to fix potential hazardous 
compounds and prevent leaching. (4) Phytoextraction may be applied to specific sites 
where metal enriched wastes are disposed.  
 
The contribution methane from landfills to the greenhouse effect could easily be 
reduced through methane oxidation in the top cover. However methanotrophic 
organisms are sensitive to seasonal and climatic changes. There is a need for further 
studies on how to optimise landfill top covers, so as to better control the fluxes of the 
various gases, thus ensuring optimum methane and oxygen availability, a balanced 
nutrient supply, as well as favourable physico-chemical conditions for these organisms. 
Such measures may be simpler and cheaper to implement than other more active 
systems and may therefore be useful in small sites or in landfills where the gas 
production rate is low. 
 
Constructed wetlands could be an efficient alternative for treatment of wastewaters. 
Focusing on leachate denitrification, subsurface flow systems are recommended to 
minimise freezing problems. Coarse material should be used to increase the hydraulic 
conductivity. Constructed wetlands and phyto- or rhyzofiltration are very closely related 
techniques. Constructed wetlands offer a large potential to treat pollutants. Their main 
advantage is a low cost treatment of large volumes of water.  
 
Phytoremediation includes stabilization, transformation and extraction of the pollutants 
e.g. heavy metals, PAH, hydrocarbon or pesticide in groundwater and soils, applying 
different soil amendments. The main advantage of phytoremediation is its low capital 
and operating costs compared to other types of technologies. Further, using vegetation 
does not alter the esthetical value of the site as much as other techniques and gives a 
better acceptance by the public. However, phytoremediation is slow with time 
perspectives of 10 to 20 years and is most efficient for superficial soils but chelators 
could be used to influence the mobility of the different pollutants.  
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