
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

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: Dec 18, 2017

A Plume Scale Model of Chlorinated Ethene Degradation

Murray, Alexandra Marie; Broholm, Mette Martina; Badin, Alice; Holliger, C.; Hunkeler, Daniel; Maillard,
J; Binning, Philip John

Publication date:
2016

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Murray, A. M., Broholm, M. M., Badin, A., Holliger, C., Hunkeler, D., Maillard, J., & Binning, P. J. (2016). A
Plume Scale Model of Chlorinated Ethene Degradation. Abstract from Goldschmidt Conference 2016,
Yokohama, Japan.

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Online Research Database In Technology

https://core.ac.uk/display/84002514?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://orbit.dtu.dk/en/publications/a-plume-scale-model-of-chlorinated-ethene-degradation(2663bee7-d180-4a72-91fe-52be868c2170).html


Please ensure that your abstract fits into one column on one 

page and complies with the Instructions to Authors 

available from the Abstract Submission web page. 

A Plume Scale Model of Chlorinated 

Ethene Degradation 

A. MURRAY
1
*, M. BROHOLM

1
, A. BADIN

2
, C. 

HOLLIGER
3
, D. HUNKELER

2
, J. MAILLARD

3
, AND P. 

BINNING
1
 

1 Water Resources, Technical University of Denmark, Lyngby 

2800, Denmark (*correspondence: almu@env.dtu.dk) 
2 Centre of Hydrogeology, University of Neuchâtel (UniNE), 

2000 Neuchâtel, Switzerland 
3 Laboratory for Environmental Biotechnology, EPFL-ISTE-

LBE, 1015 Lausanne, Switzerland 

 
Although much is known about the biotic degradation 

pathways of chlorinated solvents, application of the 

degradation mechanism at the field scale is still challenging 

[1]. There are many microbial kinetic models to describe the 

reductive dechlorination in soil and groundwater, however 

none of them have a degree of accuracy suitable for 

engineering purposes [2]. The objective of this project is thus 

to advance models of plume scale transport of chlorinated 

solvents in order to simulate state of the art field data. 

The studied case is located at Fladehøjvej 1, Rødekro in 

Southern Denmark. PCE has leaked from a dry cleaning 

facility, and a 2 km plume extends from the source in an 

unconfined aquifer of homogenous fluvio-glacial sand. The 

area has significant iron deposits, most notably pyrite, which 

can abiotically degrade chlorinated ethenes. The source zone 

underwent thermal (steam) remediation in 2006; the plume 

has received no treatment. The evolution of the site has been 

intensely documented since before the source treatment. This 

includes microbial analysis – Dehalococcoides sp. and vcrA 

genes have been identified and quantified by qPCR – and 

dual carbon-chlorine isotope analysis [1]. 

This work combines batch and transport models using the 

software FeFlow and PHREEQC to model chlorinated ethene 

degradation at the Fladehøjvej site. The dechlorination 

element of the model is incorporated as monod-kinetic 

reactions [3]. The simulation will also account for the effect 

of competition for hydrogen as an electron donor with 

bacteria that utilize other electron acceptors [4]. 

At the time of the conference, the model developments 

will be presented. The results will increase the understanding 

of complex degradation processes within chlorinated solvent 

plumes. 
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