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Research Background:

Primary research interests include investigation of microbial interactions with environmental contaminants, including processes relevant to bioremediation, and the effect of sub-surface bacteria on the environmental transformation and transport of contaminants. I am currently involved in the development of a technology to remediate nitrate- and perchlorate-contaminated groundwater using a biobarrier, as part of a multi-barrier project.  In this project, I have investigated the microbial destruction of nitrate and perchlorate, and have initiated the development of a colloid barrier system for retarding colloid transport. I maintain an interest in research into the destruction of other biodegradable materials such as high explosives, petroleum hydrocarbons and polynuclear aromatics using the biobarrier technology, and in other aspects and types of in situ bioremediation.

I perform investigations of toxicity of radionuclides to microorganisms and interactions of microorganisms with hazardous materials such as toxic metals and organic chemicals (i.e. high explosives and petroleum hydrocarbons) in order to assess the importance of these interactions in bioremediation systems.  I have studied the redox reactions of archeal cells with radionuclides using advanced spectroscopy systems (STXM/NEXAFS). I also have investigated dissolution of radionuclides and metals using biochelators (siderophores) and other chemical chelation systems, and studied the effects of chelators on transport.

I have conducted an in situ bioremediation study at Los Alamos Technical Area (TA)-16 at an outfall that is highly contaminated with high explosives. We performed an extensive characterization of the surface soil HE concentrations in preparation for in situ bioremediation.  I also have worked with the ITRD advisory group for HE problems at both LANL and Pantex, to review programs and recommend remedial actions.  I have an established laboratory for working with environmental HE contamination and have developed HPLC analytical procedures for analysis of high levels of HE in soil.
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