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PREFERENTIAL FLOWS IN TREATMENT WETLANDS.

Nicolas Forquet 1 , Ania Morvannou 1 1 Irstea, Villeurbanne, FRANCE Preferential flows (PFs) in soil are long-known phenomena and are well documented and classified although challenges remain in the understanding of their driving phenomena and in their modeling. In Treatment Wetlands (TW) literature, such classification does not exist and the terminology "preferential flows" is indistinctively used to describe various phenomena. Based on the experience accumulated at Irstea over the last ten years and on the existing literature, we first aimed at providing a better description of what are PFs in TW. For example, a distinction must be made between hydraulic shortcuts, where flow is significantly faster in an area of the TW creating dead zone with limited contribution to treatment and preferential flows through macropores that exchange water and solute with a much slower matrix flow. Then, we described experimental methodologies to characterize PF based on their assumed nature and the type of TW. Single or multiple tracers experiments are the most common approaches but innovative and complementary methods exists ranging from a macroscopic description and quantification of macropores using thin section or X-ray tomography to full-scale imaging of hydraulic shortcut using electrical resistivity tomography. Finally, we introduce models used to predict PF, their domain of validity, their advantages and drawbacks. Continuous Flow Stirred Tanks Reactors (CSTR) in parallel with Plug Flow Reactors (PFR) can efficiently model hydraulic shortcuts but their applicability is limited to the wetland on which the model has been calibrated. On the other hand, dual-porosity and dual-permeability could be used to predict preferential flows in a TW when design it but their calibration remain challenging. Knowing the nature and mechanisms of PF is a key to understand current limitations of existing TW. If used appropriately, numerical models may be a powerful tool to improve TW design in order to prevent PFs. BIO: Dr. Forquet is a scientist with more than 10 years of experience in Treatment Wetland research. His main research interests are on flow characterization and modeling, and clogging.
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