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Chlorinated ethenes are the single most prevalent organic contaminants in groundwater and are among the most difficult to clean up. Treatment technologies have largely focused on physical removal, such as source removal and air sparging with soil vapor extraction. These technologies are generally expensive and not universally effective. More recently, the industry has begun to examine whether bioremediation is a feasible, less costly alternative. This approach generally involves the introduction of a labile carbon source (electron donor), which, through biological activity, results in the highly reducing conditions necessary for complete reductive dechlorination. After a large-scale source removal, groundwater and sediments at River Terrace RV Park, located in Soldotna, Alaska, remain highly contaminated with PCE (>30 mg/L and >40 mg/kg, respectively) and various intermediates of reductive dechlorination. A two-phase pilot study was conducted to determine whether injection of Hydrogen Releasing Compound® (HRC) into aquifer sediments would produce the conditions necessary for reductive dechlorination to proceed to completion. After the first year, PCE concentrations decreased dramatically while concentrations of cis-DCE increased. Vinyl chloride and ethene were not detected, suggesting that conditions were not sufficiently reducing for complete dechlorination. Semi-quantitative PCR analysis of the 16s rRNA gene of Dehalococcoides spp. (microbes able to completely dechlorinate PCE) indicated that these organisms were either absent or present in very low numbers in site sediments. In Phase II, a larger quantity of HRC was injected in the same areas of Phase I and a proprietary consortium of dechlorinating microorganisms, including Dehalococcoides spp., was also introduced in a limited area where HRC was injected. Subsequent analysis indicated that after 3 years of treatment, methanogenic conditions were achieved at some injection points and the first evidence of complete dechlorination (presence of ethene) was observed at several monitoring points in the area that was bioaugmented. In the fall of 2003, H2 concentrations and other geochemical indicators in a portion of the lower plume indicated that conditions were sufficiently reducing for complete dechlorination. Other treated areas continue to show a trend toward increasingly anaerobic conditions. Additional microcosm studies are underway to assess whether other electron donors are more suitable, whether repeated application of the Dehalococcoides consortium is warranted, and to better understand site geochemistry and microbial ecology.
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