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Problem: groundwater moving to surface water



SEDBARCAH, 3NATO/CCMS, September 5, 2007 confidential – © 2005, VITO NV – all rights reserved

Sediment: natural biobarrier?

 Model Compound: CAHs

C C

Cl

H

Cl

Cl

C C

Cl

Cl

Cl

Cl

C C

Cl

H

Cl

H

Cl

C C

H

H H

C C

H

H

H

H

ethene

PCE TCE

DCEVC



SEDBARCAH, 4NATO/CCMS, September 5, 2007 confidential – © 2005, VITO NV – all rights reserved

Study
 
Site: Zenne

 
river

 Vilvoorde, Belgium
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The Zenne is very eutrophic
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Since untreated sewage water from Brussels flows into it
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δ2H

Determination of surface water influx zones in the river bed
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δ2H ↔ [VC]
Determination of surface water influx zones in the river bed
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On line
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In situ monitoring
 
of physico-chemical

 
parameters
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In situ monitoring
 
of physico-chemical

 
parameters

 Teflon pore
 
water samplers
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≤
 
[CAH]120 cm depth

•
 
Microbial

 
degradation?

Ethene
 
+ ethane

 
also

 
lowest

 
at 20 cm depth

•
 
Dilution

 
by

 
surface

 
water?

→ investigation
 
by

 
H&O isotope

 
analyses



SEDBARCAH, 22NATO/CCMS, September 5, 2007 confidential – © 2005, VITO NV – all rights reserved

-7,6

-7,4

-7,2

-7,0

-6,8

-6,6

-6,4

19/11/2005 8/01/2006 27/02/2006 18/04/2006 7/06/2006 27/07/2006 15/09/2006 4/11/2006

date

∂18
O

 [‰
 v

s.
 V

-S
M

O
W

]

-7,6

-7,4

-7,2

-7,0

-6,8

-6,6

-6,4

19/11/2005 8/01/2006 27/02/2006 18/04/2006 7/06/2006 27/07/2006 15/09/2006 4/11/2006

date

∂18
O

 [‰
 v

s.
 V

-S
M

O
W

]

-7,6

-7,4

-7,2

-7,0

-6,8

-6,6

-6,4

19/11/2005 8/01/2006 27/02/2006 18/04/2006 7/06/2006 27/07/2006 15/09/2006 4/11/2006

date

∂18
O

 [‰
 v

s.
 V

-S
M

O
W

]

2625

13,5 m upstream

 

post 2624,5 m40 m

Depth

 

20 cm
Depth

 

60 cm
Depth

 

120 cm

δ18O
SS 40 m upstream

 

from

 

post 26

SS 24,5 m upstream

 

from

 

post 26 SS 13,5 m upstream

 

from

 

post 26

20 cm depth

60 cm depth

120 cm depthδ18O

 

Surface

 

water

δ18O

 

Groundwater



SEDBARCAH, 24NATO/CCMS, September 5, 2007 confidential – © 2005, VITO NV – all rights reserved

Evaluation
 
of CAH degradation

 
potential

 
of the 

sediment microbial
 
community

 
↔ aquifer

 
upstream
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Evaluation
 
of CAH degradation

 
potential

 A. PCR detection
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Evaluation
 
of CAH degradation

 
potential

 A. PCR detection

 

of dechlorinating

 

bacteria

 

and VC dehalogenase

 

genes
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43 + + +
47 - - -
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61 - - -
65 - - -
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A.
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Evaluation
 
of CAH degradation

 
potential

 A. PCR detection

 

of dechlorinating

 

bacteria

 

and VC dehalogenase

 

genes
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B.
 
Anaerobic batch/column

 
degradation tests

Zenne sediment Anaerobic medium
+ VC (2 ppm)

CAH degradation potential: Activity?
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Evaluation
 
of CAH degradation

 
potential

 B. Anaerobic

 

column degradation

 

tests
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CAH degradation potential in aquifer: Activity?
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Conclusions

•
 
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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