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Natural attenuation (NA) as a strategy to manage contaminated site requires
the evaluation of in situ degradation as mineralization is a sustainable reduction of
the contaminants load within an environmental compartment. We studied polluted
anoxic aquifers in Germany for assessing the natural attenuation processes of the
chlorinated ethenes and benzenes applying stable isotope tools. An integrated
approach, combining geochemistry, compound specific stable isotope analysis
(CSIA), microcosm studies with "°C labelled contaminants and molecular markers
was used to assess in situ biodegradation of halogenated compounds in groundwater
for analysing NA (Imfeld et al. 2008a; Stelzer et al.,2009).

The presence of the dechlorination products, dichloroethenes (DCE), vinyl
chloride (VC) and ethenes indicated reductive dechlorination of tetrachloroethene
(PCE) and trichloroethene (TCE) in situ. Compound specific isotope analysis (CSIA)
was employed for quantification in natural attenuation processes (Imfeld et al.,
2008b). Monochlorobenzene (MCB) accumulated apparently as the end product of
the dechlorination of higher chlorinated benzenes and Lindane at the field site. CSIA
of MCB provide opportunities for characterizing anaerobic transformation of this
compound in situ.

In situ microcosms with *C-labeled components is employed a test system for
proving in situ degradation and could be used to study biotransformation of MCB
derived carbon into biomass as a parameter for mineralization (Nijenhuis et al.,
2007).

Laboratory microcosms confirmed the potential of the in situ microbial
community for complete dehalogenation of the chlorinated ethenes to ethene and the
mineralization of MCB under strict anoxic conditions. Parallel taxon specific 16S
rDNA based PCR amplification was used for the detection of several groups of
known dehalorespiring microorganisms and confirmed the presence of
microorganisms potentially capable of the dehalogenation of chlorinated ethenes or
benzenes (Imfeld et al., 2008b). This integrated approach can be used for providing
lines of evidence for anaerobic degradation of chlorinated pollutants in contaminated
field site as well as for quantifying in situ degradation processes.
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