Assessment of in situ degradation of chlorinated ethenes and bacterial
community structure in a complex contaminated groundwater system
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The occurrence of in situ degradation of chlorinated ethenes was investigated in several geological units of a complex groundwater system in Bitterfeld, Germany.
The hydrogeochemistry and the distribution of chlorinated ethenes was assessed using multivariate analysis. The in situ biodegradation was evaluated by stable
isotope analysis, and biomarkers (16S rRNA) were applied to detect specific dehalorespiring genera. In parallel, the changes of the microbial community composition
in the aquifers were evaluated using variation partitioning analysis. The concentration and isotope fractionation analysis revealed that chlorinated ethenes were
subjected to substantial biodegradation. Taxon-specific investigation indicated the simultaneous presence of various potential dehalorespiring populations
(Dehalococcoides, Desulfuromonas, Dehalobacter) in several wells. Variation partitioning analysis of the bacterial community structure in the contaminated
groundwater system indicated a predominant effect of the chlorinated ethenes concentrations (56.3% of the variance, P=0.005).
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1) Quaternary aquifer 2) Isotope fractionation of vinyl chloride in the lower quaternay aquifer® 3) Isotope fractionation of ethene in the upper tertiary aquifer®
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1) Taxon specific 16S rRNA-based PCR amplification to detect dehalogenators
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» Potential complex dehalogenating bacterial community: several taxa per well
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2) Influence of contaminant concentrations on the bacterial community structure units
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