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Vertical Flow Treatment Wetland (uVFTW) at Wrig ht Patterson AFB desig ned to bioremediate contaminated g roundwater exhibits hydraulic
short-circuiting . Prior studies estimated that g roundwater flowed throug h less than 50 of the wetland s volume, and that the mean residence
time was sig nificantly less than the nominal residence time, which was calculated assuming  flow throug h the entire wetland volume. The
objective of this research was to investig ate how uVFTW hydraulics a<ects treatment e<iciency, and to propose desig n strateg ies to maximize
treatment e<iciency. A g roundwater flow and contaminant transport model of a uVFTW that couples hydraulics and deg radation kinetics was
built and applied to estimate the e<ectiveness of eng ineering  solutions aimed at improving  treatment e<iciency. Model simulations indicate
that the eng ineering  solutions improve hydraulic residence times, volumetric utilization, and treatment e<iciency over the existing  wetland,
but also that increasing  hydraulic residence time only has a sig nificant impact on treatment e<iciency when the time scale for the
biodeg radation process is similar to the wetland residence time. Deg radation kinetics must be quantitatively understood to determine an
optimum rang e for hydraulic residence time, and to ensure that resources are not wasted in an attempt to improve hydraulic performance
where no improvement in deg radation performance is possible.
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