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Utrecht, overview contamination and monitoring network Bio-washing machine
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ACILlor
Think tank

Expert panel: steer on content and interpretation
of the different lines of research

Coordinate and participate on integration of the
lines of research

= INTEGRATED REPORT of the CSM Bio-washing
machine




CiL CSM Bio-washing machine
a Chlor
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Research aspect : Flux
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CiL Research set up :
A Chlor Flux measurements




Flux measurements

Orientation
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CiL Results : Mass flux (J In
4 Chlor  mg/m2/day) and M, (in mg/day)

Depth Plane Jpce Mpce Jrce Mrce Jbce Mpce
(m-gl) (m?)
Amsterdamsestraatweg

6-12 150 (6 X 25)

12-20 200 (8 x 25)
Total plane (mz) 350

Total mass
discharge

(mg/day)
Nachtegaalstraat

5-8 120 (3 x 40)

8-12 160 (4 X 40)

12-15 120 (3 X 40)

Total plane (m2) 400

Total mass
discharge
(mg/day)
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degradation
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CiL Research set up: biodegradation
4 Chlor o5 acity

1. Lab degradation tests
2. Molecular analyses
3. In-situ measurements
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Results Biodegradation capacit
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CiL Conclusions — Flux & degradation
A Chlor

» Estimated mass flux Utrecht sites varies between
» Total M= 165 g/day (Amsterdamsestraatweg) over 350 m? surface
» Total M= 6.0 g/day (Nachtegaalstraat) over 400 m? surface

 Biology
— Both reductive as wel as oxidative processes occur
— Reductive degradation potential low in plume, higher in source
— Low degradation potential needed for bio-washing machine approach
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Research aspect: Vapour intrusion
lor & ATES
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ACil:llor Results Vapour Intrusion

Indoor air risk reduction:

(50 cm) clean groundwater = order of magnitude
* Aerobic degradation in vadose zone
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Research aspect: 3D model
subsurface
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3D transport:
pathlines starting at different depths
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CiL Characteristics
a Chlor _|ongterm ATES

Groundwater (> 20 years ATES):
 Groundwater quality: homogeneous character

 Almost no CIS present & continuously slow decrease of VC

Biology:

 Low amounts of bacteria for reductive degradation (DHC:10 — 200 gene copies/ml):
> 65% of the samples

« Bacteria for reductive and oxidative proces can be found in the same solil layer

=» stimulating effect of ATES or only homogenization?
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CiLI Integration of results
4 ~nlor g Bio-washing machine

Modified CSM of the Bio-washing machine:

Important aspects (altered view on situation):

- clean groundwater layer enormously reduces risk of vapour
Intrusion

- confining layer between 1st and 2nd aquifer locally absent

- two degration processes are important. “New” one Is quicker.
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CiL Recommandations
A lor

« Upscale of the total area (in progress)
e Monitoring Bio-washing machine (ADAPT):
- Dynamic area: overall biodegradation, deep water
concentrations and flux measurements
- Peripheral area: flux at source zones
and degradation capacity in plumes

Bio-washing machine — Bio-process monitoring | pagina 21




2 Rior Acknowledgements

&
[

Deltares

Enatiling Owelta Lite 7—

Il WAGENINGEN [

-'."—: Ministry of Infrastructure and the Unlversrtelt Utrec}]t
ironmen

Enironment UtrechtseBiowasmachine

www.citychlor.eu

Bio-washing machine — Bio-process monitoring | pagina 22




	05_Albert de Vries

