Cﬂﬂﬂﬂ-

Sediment Biobarriers for -

Chlorinated Aliphatic Hydrocarbons in
Groundwater Reaching Surface Water

L. Diels, K. Hamonts, M. Maesen, A. Ryngaert, J. Vos and W. Dejonghe
(VITO, Belgium)
T. Kuhn and R. Meckenstock (GSF, Germany)
N-H Peters and H. Kalka (UIT, Germany)
J. Dijk and D. Springael (KUL, Belgium)

NATO/CCMS Pilot study
Prevention and Remediation in Selected Industrial Sectors: Sediments
Ljubljana, Slovenia, June 17 —22, 2007

va

NATO/CCMS, September 5, 2007 confidential — © 2005, VITO NV - all rlghtS reserved SEDBARCAH, 1



.....

NATO/CCMS, September 5, 2007 confidential — © 2005, VITO NV —all rlghts reserved SEDBARCAH, /




Sediment: natural biobarrier? é}w

Model Compound: CAHs
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Study Site: Zenne river
| f_\‘_/ilxyoorde, Belgium
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The Zenne Is very eutrophic
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Since untreated sewage water from Brussels flows into it
w
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Study Site: Zenne river,
Vilvoorde, Belgium
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Analysis of CAH in sediment and pore water
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CAH influx zones in the river bed

Piston sampling (SEDIMENT) VC cis-DCE
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CAH influx zones in the river bed
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Determination of surface water influx zones in the river bed
by stable isotope analysis

Hydrogen H and oxygen O specific isotope analyses
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Determination of surface water influx zones in the river bed
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Determination of surface water influx zones in the river bed
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On line in situ monitoring of physico-chemical paramet
Teflon pore water samplers 17
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CIS-DCE Belgian sanitation norm cis-DCE + trans-DCE: 50 pg/!
SS 40 m upstream from post 26
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In situ monitoring of physico-chemical parameters
Teflon pore water samplers O848,

[CAH]ZO cm depth = E:AH]GO cm depth = [CAH]120 cm de@

——
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* Microbial degradation?

* Dilution by surface water?
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In situ monitoring of physico-chemical parameters C
Teflon pore water samplers o

[CAH]ZO cm depth - [CAH]6O cm depth : [CAH]120 cm depth

* Microbial degradation”
Ethene + ethane also lowest at 20 cm depth

 Dilution by surface water?

— investigation by H&O isotope analyses
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Evaluation of CAH degradation potential of the C
sediment microbial community < aquifer upstream (g2 ™=

A. Detection of:
1) dechlorinating bacteria
2) dehalogenase genes > Presence ?
on DNA level by
Polymerase Chain Reaction |

\

B. Anaerobic column
degradation tests - Activity ?

— L . |
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Evaluation of CAH degradation potential
A. PCR detection of dechlorinating bacteria and VC dehalogenase genes \ 0845
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Evaluation of CAH degradation potential
A. PCR detection of dechlorinating bacteria and VC dehalogenase genes
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CAH degradation potential: presence?

s
A. Detection/quantification of Dehalococcoides sp.
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A. PCR detection of dechlorinating bacteria and VC dehalogenase genes

Evaluation of CAH degradation potential 9
BAR-

AQUIFER SAMPLES
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Dehalococcoides sp. : detected at 3/9 mvestlgated depths 5
* SB-1: 3,6-10,8 m bgs bvcA gene: not detected
(each 1,2 m) vcrA gene: detected at 7.mbgs
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CAH degradation potential: Activity?
B. Anaerobic batch/column degradation tests Om""‘
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+ VC (2 ppm)

Zenne sediment
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B. Anaerobic column degradation tests

Evaluation of CAH degradation potential SZ
_ BAR-
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Evaluation of CAH degradation potential
B. Anaerobic column degradation tests: SEDIMENT COLUMNS | IBAR.
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CAH degradation potential in aquifer: Activity?
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NATO/CCMS, September 5, 2007

Sampling of monitoring wells
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Conclusions &
w

« CAH degradation potential present

— Sediment: potential natural biobarrier for infiltrating
groundwater pollutants

BUT: in situ [VC] concentrations > Belgian sanitation norm

« Stimulation of CAH degradation necessary
— sediment

— aquifer upstream of the river — OK by adding C-

source or sediment(-extract)
- _
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