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ABSTRACT:  In subsurface systems, biofilm may degrade organic or organo-metallic pollutants contributing to natural attenuation and soil bioremediation techniques. Mathematical modeling plays a crucial role in understanding biofilm dynamics and predicting efficiency of these decontamination methods.
First, we investigate the capability of single- and double-porosity models to describe groundwater contaminant transport in aquifers where biofilms are present. The volume averaging method is used to upscale processes from the pore-scale. Application of these macroscopic models to complex pore geometries of 2D realistic porous media hosting biofilms is presented. 

Second, an experimental flowcell containing quartz sand colonized with biofilm (Shewanella oneidensis species) is used for monitoring both biofilm growth and solute transport. Results confirm an impact of the biomass growth on longitudinal dispersivity. Breakthrough curves and concentration fields are compared with numerical simulations. A good agreement is obtained which supports our theoretical developments.
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