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URS evaluated case studies for the in-situ treatment of hexavalent chromium in groundwater in arid or desert environments using geochemical fixation.  In-situ geochemical fixation is the use of a chemical reducing agent to convert soluble, reactive, toxic hexavalent chromium, Cr(VI), to insoluble, stable, and non-toxic trivalent chromium, Cr(III).  This paper explores the pros and cons of using different reducing agents applied via injection points or wells including sodium dithionite, calcium polysulfide, zero-valent iron, a bioreduction method using molasses, and a combination organosulfur/lactate reagent for geochemical fixation of hexavalent chromium.  The evaluation begins with a definition of the criteria for comparison and a brief description of the various reducing technologies.  The technologies were evaluated and compared using five primary criteria:  1) performance and effectiveness, 2) ease of implementation, 3) safety, 4) regulatory acceptance, and 5) unit costs.  

Performance and effectiveness were evaluated based on three parameters :  Cr(VI) reduced per mass reductant, success of field demonstrations, and persistence.  To evaluate the ease of implementation, URS compared factors affecting distribution in the subsurface.  These factors include kinematic viscosity, reaction kinetics, stability, and the ability to migrate with groundwater.  Safety considerations were compared on the basis of the risk to human health from direct exposure and the risk to groundwater from byproducts.  Typical regulatory concerns, particularly in a desert environment, include displacement of contaminant and preferential pathways.  Finally, reagent costs were compared in terms of the cost per mass of Cr(VI) reduced and the reagent cost as a percentage of total application cost.
