
 G a t e w a y  t o  s o l u t i o n s  

Brownfields: 

The Dutch approach in a denselyThe Dutch approach in a densely populated populated 
areaarea

Peter van Meurs,
Senior project director, international soil projects
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The Netherlands:The Netherlands:
•• Densely populatedDensely populated
•• High groundwater levelHigh groundwater level

A birds view of AmsterdamA birds view of Amsterdam
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Dutch approach: the history

1979: first soil remediation1979: first soil remediation
1982: Interim law1982: Interim law
•• stringent / aimed at full remediationstringent / aimed at full remediation
•• quantitative targets / remediation levelsquantitative targets / remediation levels
•• subsidies / pre financesubsidies / pre finance
•• a lot of drive (staff) to solve this problema lot of drive (staff) to solve this problem

1995: Law on soil protection             1995: Law on soil protection             
-- Followed by additional policyFollowed by additional policy

2000: 2000: Risk based functionalRisk based functional remediationremediation
2005: Site specific risk assessment:2005: Site specific risk assessment:

approach under constructionapproach under construction

Stagnation!Stagnation!

Stagnation!Stagnation!

750.000 750.000 
polluted polluted 
sites!sites!

AwarenessAwareness
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Dutch approach: our brownfields

Landfills/chemical waste, textile 
industry: densely populated, 
remediation past decades

Current issues:
• Old industries in cities (former gasworks)
• Old industries in sparsely populated areas
• Zinc ashes (Netherlands, Belgium)Soil investigation
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Brownfields: some figures

Czech Rep: 30.000 ha. 

Netherlands:  10.000 ha.
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Risk assessment tools: important but 
relative

An important tool,  An important tool,  BUTBUT
•• It is just a tool, it is not the cure for your problemIt is just a tool, it is not the cure for your problem

•• Determination of Determination of potentialpotential risk level risk level no absoluteno absolute valuesvalues

•• Only a Only a starting pointstarting point forfor

•• prioritising prioritising 

•• the design of remediation measuresthe design of remediation measures

•• monitoring the project/progressmonitoring the project/progress

•• WorthlessWorthless if not combined with applied experience & knowledgeif not combined with applied experience & knowledge
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Input:

-pollution

-concentration

-appearance

-transport

-land use

-exposure

-threats

Risks:

-human

-environmental

-spread
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Remediation for specific land use

Characteristics of 
the polluted site

Characteristics of Characteristics of 
the polluted sitethe polluted site
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Necessary 
Measures.
Scenarios: 
choices!!!

Necessary Necessary 
Measures.Measures.
Scenarios: Scenarios: 
choices!!!choices!!!
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Dutch approach
Flexibility in design and realization

• Remediation is a discipline with it own typical qualities / 
characteristics: site specific

• Soil investigation and modelling creates indicators not facts

• Therefore there must be a constant inter action between 
‘design & realisation’ and  ‘monitoring & re-adjustment’

• Project control inquires specific experience and skills

• Qualitatively described remediation targets
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Dutch approach: cyclic design

Investigation
(facts)

InvestigationInvestigation
(facts)(facts) Appraisal options

design/budget
Appraisal optionsAppraisal options

design/budgetdesign/budget RealizationRealizationRealization

investigation   design  realization 
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Dutch approach
Flexibility in design and realization

IndicatorsIndicatorsIndicators Appraisal options
design/budget

Appraisal optionsAppraisal options
design/budgetdesign/budget RealisationRealisationRealisation

interaction/feedback between steps
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Dutch approach
Remediation and redevelopment as ONEONE integrated process / project

Soil remediation  = part of a redevelopment process
Soil remediation  = neutralizing risks
Financed through rise of land price (appreciation)
Financed by stakeholders (co financing) and subsidies
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Dutch approach
Remediation and redevelopment as ONEONE integrated process / project

>50.000 ppb
Residual DNAPL

>10.000 ppb>1.000 ppb>40 ppb

10 m

20 m

30 m

40 m

600 m

Unsaturated zone Gaseous vapours
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Dutch approach
Remediation and redevelopment as ONEONE integrated process / project

10 m

20 m

30 m

40 m

Vadose zone

Source: containment (>30 yr)Plume: remediation (10 years)

5 Abstraction
wells (5 m3/hr)

Infiltration wells (100%)

Soil vapor extraction
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Dutch approach
Qualitatively described remediation targets

S T E A D Y  F IN A L  R E S U L T /S IT U A T IO N  N O  S T E A D Y  F IN A L  R E S U L T  
( to  a c h ie v e  w ith in  3 0  y e a r s )    

     
1      

2     
3    

4   
5  

n o  r e m a in in g  
p o l lu t io n  s o m e  r e m a in in g  

p o l lu t io n  la r g e  r e m a in in g  
p o l lu t io n  r e m a in in g  p o lu t io n

re m a in in g  p o lu t io n

R IS K S  &  L IM IT A T IO N S  

n o n e  n o n e  n o n e  

S P R E A D /D IF F U S IO N  
 -  n o  r is k s  
 -  n o  l im ita t io n s  
   la n d  u s e  
 -  n o  d if fu s io n  
 
 

s ta t io n a r y ,  
d e m o n s tra te d  

w ith in  3 0  y e a rs  

s t a t io n a r y ,  
d e m o n s tr a te d  

w ith in  3 0  y e a rs ,  
in c lu d in g  

m o n ito r in g  
p ro to c o l 

g u a rd in g  b y  
m o n ito r in g  

p r o to c o l 

 -  n o  r is k s  
 -  n o  l im ita t io n s  
   la n d  u s e  
 -  n o  d if f u s io n  b y  
   a c t iv e  c o n tr o l 

A F T E R  C A R E  M E A S U R E S  
N O N E  P A S S IV E  A C T IV E  

  
  
  

r e g is te r  /  r e c o r d  r e g is te r  /  r e c o r d  
c o n ta in m e n t :  

is o la te  /  c o n t ro l /  
m o n ito r in g  

 
M o r e  r e m o v a l  o f  h o t  s p o t s  a n d  p lu m e  

R e d u c in g  a f t e r  c a r e  m e a s u r e s  
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Dutch approach

The approach of Brownfields
needs experience and flexibility

For you to decide !
Start a pilot “functional soil remediation”



 G a t e w a y  t o  s o l u t i o n s  

Contacts

Peter van Meurs

Tel: (+31) (33) 468 2831
Cell phone: (+31) 652018640
E-mail: peter.vanmeurs@dhv.nl

George Emmen

Tel: (+31) (33) 468 2946
Cell phone: (+31) 615093227
E-mail: george.emmen@dhv.nl


