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A reactive-transport model is developed in stochastic-convective framework to simulate an in-situ bioremediation experiment for demonstrating enhanced bioreduction of uranium(VI) at Oak Ridge, TN. Breakthrough curves of a conservative tracer are used to derive the space to travel-time transformation from the injection well to the observation points. Reactive transport is solved numerically in time and travel-time coordinates. Breakthrough curves of reactive components are obtained by weighting the solutions of the reactive transport model with the travel-time distributions. Reaction kinetics include aquatic equilibrium geochemistry, uranium sorption and precipitation, and the microbial reduction of nitrate, sulfate and U(VI). U(VI) sorption/desorption is described by a surface-complexation model and the characteristics of kinetic sorption/desorption is described by mass transfer between stagnant micro-pores and mobile flow zones. The model characterizes the succession of terminal electron accepting processes and the growth and decay of sulfate-reducing bacteria, concurrent with the enzymatic reduction of aqueous U(VI) species. The effective U(VI) reduction rate and sorption site distributions are determined by fitting the model simulation to an in-situ experiment at Oak Ridge, TN. 

