
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

Integrated characterization of natural attenuation of a PCE plume after thermal
remediation of the source zone - incl. dual isotope and microbial techniques

Broholm, Mette Martina

Publication date:
2015

Document Version
Publisher's PDF, also known as Version of record

Link back to DTU Orbit

Citation (APA):
Broholm, M. M. (2015). Integrated characterization of natural attenuation of a PCE plume after thermal
remediation of the source zone - incl. dual isotope and microbial techniques. Abstract from Seminar at Peking
Universitet , Peking, China.

https://orbit.dtu.dk/en/publications/aa83c6d8-3dd8-483d-bee8-c65dda71371f


Integrated characterization of natural attenuation of a PCE plume after 
thermal remediation of the source zone - incl. dual isotope and 
microbial techniques.  
Abstract: PCE DNAPL contamination at the former central dry cleaning facility in Rødekro, Denmark, was 
subject to thermal (steam) source zone remediation in late 2006. A > 2 km long plume of chlorinated ethenes 
(PCE and chlorinated degradation products) which has migrated downgradient from the source zone has not 
undergone active remediation. A study of the natural degradation within the plume prior to source treatment 
including stable isotope monitoring was conducted in 2006(-2007) by Hunkeler et al. (2011). This 
investigation documented complete degradation of PCE via TCE to DCE by reductive dechlorination 1-1.5 
km downstream the source area, where the plume descends into more reduced groundwater. The objective 
of the new (2014) study is to evaluate how the source remediation has impacted the plume and in particular 
the natural attenuation within the plume. A large monitoring campaign including redox, chlorinated ethenes, 
non-chlorinated degradation products, carbon and chlorine stable isotope composition, as well as specific 
degraders and their activity was conducted in 2014. The source remediation has, in addition to direct 
reduction of the concentration level in and flux from the source area, resulted in the release of dissolved 
organic matter and some geochemical changes. This has had an effect on redox conditions and 
biodegradation by reductive dechlorination particularly in the near source area. However, also in the further 
downstream area of the plume redox and contaminant levels have changed, suggesting an evolution in 
natural attenuation at significant distance (>1 km down-gradient) from the treated source area. Stable carbon 
isotopic fractionation revealed significant changes (increase) in the degree of degradation of cDCE in 
particular both near the source area and > 1 km down-gradient which co-inside with the reduction in redox 
conditions. The findings document a significant increase in cDCE degradation without accumulation of VC. 
This reduces the risk posed by the contaminant plume to the drinking water resource. This project is unique 
in the integrated characterization approach for line of evidence evaluation of the natural attenuation of cDCE 
and VC in the cDCE dominated plume and the monitoring of the effects of source remediation on plume 
natural attenuation. 
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