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Introduction

• Consultancy firms Tauw and Witteveen+Bos joined 
forces in 2001

• Our task: final design, contract and survey

• Our name: ACV (Advice Combination Volgermeer)

1. Introduction
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History in a nutshell

• 2001 start
• First 3 years:

– Getting to know the area
– Doing field tests 
– Looking for the right approach

• 2003 Detailed design of the remediation 
(conventional top cover)

• 2005 Construction of this top cover was started
• 2006 Potential of peat was identified
• 2008 Natural Cap concept was introduced
• 2011 End of the realization phase 
• 2011 and later: Continuation of Natural Cap 

2. History
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Contamination situation

3. Contamination situation
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Beautiful from a distance
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The jungle



8

www.naturalcap.eu

20-04-
2011

The truth
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All barrels were corroded and leaking
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Contamination at the 
Volgermeerpolder

• Domestic waste

• Approximately 30.000 barrels with:

– 2, 4, 5-T and 2,4 D (AGENT Orange)
– Dioxin

– Benzene

– Monochloro benzene
– Pesticides

– Et cetera

• Area of 100 ha, ~6 m deep
• Waste, soil, groundwater and sediment contamination 

(Veenderijgracht)
• Risks

– Direct contact

– Groundwater migration

1,5 km

2,0 km

3. Contamination situation
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The groundwater 
situation in the 
surrounding area was 
one of the main 
concerns.

In the control area 350 
monitoring wells were 
installed and monitored 

Migration Risks
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Cross section of the Volgermeer 

Sand

Monitoring wells

Peat

Aquifer

Black box

Control areaControl area

3. Contamination situation
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2000-2010 Contamination in the 
surrounding area = zero  !!

Control area
• zone of 50 m around 

VMP
• monitoring wells 

(350)
• different depths

Green = clean

3. Contamination situation
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Conclusion

• The Volgermeerpolder was a naturally balanced 
system until 2003 

• Water management and Natural attenuation was 
effective in migration control

But:
• The area was hazardous due to direct contact risks

Conclusion :
• Removal of contact risks by isolation of the surface 

was needed

3. Contamination situation
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1. Elimination of contact risks :
– Too large for excavation (6.000.000 m3 chemical 

waste)
– Conventional methods were too expensive
– Difficult to approach

2. Monitoring of contaminant migration 

Eco-alternative � creation of a green cap with peat

Remediation approach

4. Remediation approach and realization
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Natural capping

• Natural cap
– recovery of peat in pond-system
– peat as natural isolation 
– reduction of the risk of contact/spread
– no renewal of liner necessary

• Advantages of peat as ‘natural cap’
– grows naturally
– added value for nature development
– low permeability for water
– a natural carbon filter for organic 

contaminants

4. Remediation approach and realization
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Cross-section VMP
- pond system -

peat

peat

fine sand

fine sand

Soil isolation

Dumping material

4. Remediation approach and realization
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Water management during 
remediation

The VMP works like a sponge,
Soaked with chemicals.

4. Remediation approach and realization
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Quick approach possible?
• Put weight on it at once, and 

the chemicals will squeeze 
out

Water management during remediation 
2006

4. Remediation approach and realization
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• Put some weight on it gradually,  the 
chemicals will squeeze out in a easy 
to handle amount for nature

Water management during remediation 
2006 - 2010

4. Remediation approach and realization
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• After 5 years the VMP is covered 
• During the past process of gradually increasing the 

weight, nature could handle the out coming 
chemicals

• No groundwater treatment needed during 
remediation !

Water management during remediation 
2010

Sand and liner

Chemical waste

4. Remediation approach and realization
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• A new balance will be formed. Slowly the water 
tension will decrease in the new made situation.

Water management during remediation 
2011 - 2014

Sand and liner

Chemical waste

4. Remediation approach and realization
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During this period (100 years)  a 
gradual increase of the weight is 
possible.

Peat can grow and form the Natural 
cap. (living material)

Design aspects
2014 - 2110

Conventional route Natural Cap

leakage Remains of the

sand and foil

After 100 years

Newly grown

Peat top cover

‘ Natural Cap’
1 meter

In time degradation of the top 
cover will occur.

If we do nothing this will be the 
result in the end.

4. Remediation approach and realization
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Dioxines in the Veenderijgracht

• Dioxin contamination in sediment along the waste 
transport route

• Sediment removal by dredging
• After closure of the VMP isolation of the 

contaminated sediments by natural sedimentation 
processes occurred  � a Natural Cap

4. Remediation approach and realization
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Lessons learned

• Natural processes are complex but important for contaminant 
migration control:
– Volgermeerpolder
– Veenderijgracht

• Natural processes can be engineered:
– Control the sponge-effect
– Eco-engineering

• Peat capping has a large added value:
– Filtration of contamination
– Hydraulic control (low permeability)
– Carbon capture
– Water storage
– Renewal of natural landscape

5. Lessons learned
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Next ….

• Proof of principle is needed
• Application of peat in natural systems as a contamination 

capture
• Can we actually stimulate al long term process such as peat 

formation ?
• Isolation of other chemical waste sites
• Sustainable design of landfills
• What do we need to do to use nature during the aftercare?

Interception ditch



27

www.naturalcap.eu

20-04-
2011

Final result
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Thank you

http://www.volgermeerpolder.info/index.php/informatie/8-geschiedenis

www.naturalcap.eu


