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Text of the Abstract: 
So you thought you had a well-behaved, run-of-the-mill volatile organic compound (VOC) plume, meandering predictably and spawning degradation products just as it should with no other chemistry to consider?  When chlorinated solvents, petroleum hydrocarbons, and inorganic salts co-mingle to form a toxic concoction, unconventional geochemical analyses can decipher the source of your plume’s “mystery guests.”  This presentation uses a cyanide and tetrachloroethylene (PCE)-contaminated confidential field site that has co-mingled with a hydrocarbon plume emanating from a neighboring site in Arizona to elucidate the source of unusual degradation daughter products as well as the importance of a full geochemical characterization of the impacted aquifer.   SEQ CHAPTER \h \r 1
Under standard reductive conditions, PCE is dechlorinated to form trichloroethylene (TCE).  The second dechlorination step forms the three isomers of dichloroethylene (DCE); cis-DCE (95%), trans-DCE (~5%), and 1,1-DCE (<1%).  Therefore, the presence of high relative concentrations of 1,1-DCE and the lack of cis-DCE in an area of the plume triggered the need for further investigation of the 1,1-DCE source(s).  There are several possible 1,1-DCE formation pathways that depend on the original solvent released, as well as the biochemical and geochemical characteristics of the aquifer.  The three primary pathways are the abiotic degradation of PCE in the presence of high sulfide concentrations, microbial biodegradation of PCE in the presence of petroleum hydrocarbons, and the dominant abiotic degradation of 1,1,1-TCA.  Our site-specific data is reviewed to determine potential 1,1-DCE source(s) and to present practical groundwater analyses to establish the source(s) of 1,1-DCE.

This presentation will elaborate on the practical geochemical analyses required to differentiate the sources of the various daughter products, including the ramifications of these analyses on the choice of remedial technologies employed at the site.







