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Abstract

Contamination of groundwater resources from waste disposal
activities remains a significant environmental problem.
Several studies have demonstrated the important role played
by mixing and dispersion along the lateral fringes of dissolved
chemical plumes that emanate from source zones. Under
some favorable conditions (so-called natural or intrinsic
remediation), biogeochemical reactions can occur in the
fringe mixing zone resulting in natural degradation of the
contaminant. Field, laboratory and theoretical studies have
demonstrated that the length scale of transverse mixing
zones can be very small, often on the order of centimeters or
less. This presents challenges for numerical simulation
models which typically employ large grid blocks for field-scale
applications. To study dispersion, mixing and reaction at this
scale, we use pore-scale numerical simulation models and
micro-fluidics laboratory experiments. | will present an
overview of our methods and findings, including comparisons
between direct numerical simulations and laboratory
experiments. | will also discuss the use of classical
mechanical dispersion coefficients to quantify mixing-
controlled reaction. Our work has improved understanding
of coupled flow, transport and reaction processes; however,
there remain significant challenges for applications to larger
field scales.
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has been on the faculty of the Department of Civil and
Environmental Engineering at the University of lllinois since
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