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Figure 4.7. Organic groundy from b waste sites in Germany (250

sites) and the USA (500 sites) (considered concentrations = Ipng/L) {KemdordT ef ol 1992).
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Soil
= 2008
> UPSOIL (Sustainable remediation, Cost-effectiveness)
— In-situ degradation, TPH and Chlorinated Aliphatics
> UMBRELLA (Heavy metals, Bio-approach)
= 2007

> SOILCAM (Characterization and Biodegradation
monitoring)

> MODELPROBE (Characterization, Modeling)
> |SOSOIL (Forensics, Characterisation and monitoring)
Water
= AQUAREHAB - (Rehabilitation technologies - basin scale)




Clean up is req ed -ﬁer at eas i:go 000 pon;amlnated srtes in the
European Urffon. :

Major drive for remediation is urban redevelopment of former
industrial sites .

Cost and time constraints poSe the main boundary condl"_‘ r
the remediation strategy.

degradation techniques available

But uncertainty barriers remain, how to take the physically and
chemically heterogeneous and reactive soil system into account?

University of Waterloo, Thomson (MSc Thesis, 2004)

To develop robust technologies and approaches that
optimize in-situ soil and groundwater remediation for cost,
time and sustainability

Dimensions

Technologies cost time sustainability
aspects

conventional:

Excavation (source zone)
Pump-and-treat (plume)

in-situ:

Bioremediation (plume)

Natural Attenuation (plume and source)
Chemical treatments (plume and source)
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*Oxidant demand (e.g. organic matter)
*Reductant demand (e.g. iron oxides)
*(Natural)Metals liberation and mobilisation
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Field Sites

+Klaipeda (LT):

= LNAPL

= Mineral OIl

= BTEX
*Kligewiece (PL):

= LNAPL

= Mineral OIl/BTEX

= Metals
eAndalucia (ES):

= LNAPL: Mineral oil

= DNAPL: CAH
*Austria (AU):

= DNAPL: CAH
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Klaipeda field site
*Method testing

sail




Carrier gas (nitrogen) to probe

Carrier gas to GC (PID/FID/XSD)

Semi Permeable membrane

‘\

VoC

Electrical conductivity of the soil

Detect ‘L/ Interpret

System
Driven
Injection

Effect j/_l Inject

*Develop and test the coupling of Geoprobe MIP and liquid injection system in full scale

by Ejlskov A/S and other UPSOIL partners

*Automated contamination detection and injection response
*Based on contaminant and site-specific soil characteristics

*Highly targeted remediation effort
*Minimize soil disturbance
*Minimize use of remedial agent
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L. Cavé et ol/ Ground Water Monitoring & Remediation 27, no. 2: 77-84
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"I think you should be more
explicit here in step two."
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soil structure, properties and functions are integral
factors in selecting the type of remedial treatment,

side-effects of treatment, for example at multi-
contaminant sites, on overall risk are taken into
account,

active remediation (chemical or biological) allows
natural attenuation potential to be fully utilized and
stimulated,

the injected remedial agent is better targeted at the
location/distribution of the contaminant within the soil
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* modelling and dynamic monitoring of the remediation
progress are used in real-time to allow feed-back driven
remediation,

» reactant species are more selective towards the
contaminant and less degrading towards the soil matrix,

* indicators can diagnose whether viable microbial soil
populations are present and that microbial dynamics
are such that the natural attenuation capacity of the soil
has been restored.
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*UPSOIL is a collaborative EU project

Contact
niels.hartog@deltares.nl

or

Dr. Niels Hartog
Deltares

Soil and Groundwater Systems
P.O. Box 85467

3584 BK UTRECHT

The Netherlands
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