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Chlorinated solvents in Cities
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Chlorinated solvents (VOC)

Content:

• Characteristics of Chlorinated solvents (VOC)

• Problem: Chlorinated solvents in urban  areas 

• Inner city groundwater pollution in the
Netherlands from single case to 
area oriented approach
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Characteristics of VOC
I made this 
stuff already 
in 1821
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Characteristics of VOC

• Degradation product is vinyl-
chloride (carcinogenic)

Tetrachloroethylene

Trichloroethylene

Dichloroethylene

Vinylchloride

Ethylene
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Characteristics of VOC

• More heavier then water 
DNAPL (dense non aqueous 
phase layer);

• Spread easily in groundwater 
large plumes and volumes 

of groundwater polluted

• Pollutions are mixed, single 
case approach no longer works
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Characteristics of VOC

• Biodegradable Jamie’s delicious 
bacterial recipe:  
-chlorinated solvents;
-nutrients;
-redox conditions.

Bon appetite !
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Problem: Chlorinated solvents in 
urban areas

• Often caused by companies with 
little capital
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Problem: Chlorinated solvents in 
urban areas

• Urban environment poses 
additional limiting conditions 
for research and 
remediation.
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Problem: Chlorinated solvents in 
urban  areas

• City developments are 
delayed

• Doing nothing is not an 
option!

CITYCHLOR 
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Netherlands: from single case to 
area oriented approach

• Lekkerkerk 1979

• Polluted residential area
• 1st Public performance of 

Queen Beatrix
• Costs M€ 80 (M€ 144)
• Estimated cases 350
• Soil protection act
• 30 years! 
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Netherlands: from single case to 
area oriented approach

• Soil covenant 2009
• est. 2500 Urgent cases

• 2000 spreading plumes
• Mainly in cities
• State stimulate for area 

oriented approach
• Soil protection act changed in 

2012 towards AOA
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Spatial development is the driving force..
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….pollution is part of the solution !
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