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& Project designed to advance the understanding and
predictive capability of coupled hydrological,
geochemical, and microbiological processes that control
the in situ transport and bioremediation radionuclides
and co-contaminants at the field scale.
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U concentrations in several monitoring wells before and after three years of bioremediation

the reservation.
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This research is motivated by the likelihood that metal and sulfate reducing bacteria can be stimulated in
the subsurface to enhance the reduction of redox sensitive metals and radionuclides thereby immobilizing
them in situ. Low U concentrations, below US EPA maximum contaminant limit (MCL) for drinking water
and groundwater (< 0.03 mg/L), could be achieved in situ for highly contaminated U and nitrate rich
systems by stimulating subsurface microorganisms. An above-ground processing facility assisted with the
removal of high concentrations of nitrate, metals, and PCE. In situ bioreduced / immobilized U was stable
under anaerobic conditions for 1-2 years and anaerobic re-oxidation was not observed. Both field and
laboratory investigations confirmed that metal-reducing Geobacter spp., and sulfate reducing Desulfovibrio
spp. were stimulated by additions of the electron donor ethanol and were most likely significant contributors
to the bioreduction of U(VI). X-ray absorption spectroscopy analysis confirmed significant changes in U
speciation and chemical environment following biostimulation and the presence of up to 60-to 80%
bioreduced U(IV) within bioreduced sediments. The following research will have a significant impact on the
Oak Ridge Reservation Groundwater Strategy document (DOE 2004) that describes a watershed-based
strategy for making decisions about groundwater remediation on the Oak Ridge Reservation (ORR). The
project has over 25 peer-reviewed publications in the open literature.
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