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SOIL FUNCTIONS
1. PRODUCING FOOD

2. STORING / FILTERING / TRANSFORMING 
OF MINERALS, WATER, ORGANIC 
MATTER, GASES

3. PROVIDING RAW MATERIALS

4. PLATFORM FOR HUMAN ACTIVITIES

5. BIODIVERSITY



MANY SOURCES OF CONTAMINATION

1. URBAN AREAS:
• INDUSTRY – BAD HOUSEKEEPING
• INDUSTRY  - ACCIDENTS / SPILLS
• AIR POLLUTION

2. RURAL AREAS
– OVERUSE OF PESTICIDES
– OVERUSE OF FERTILISERS
– CONTAMINATED IRRIGATION WATER



EXAMPLES OF SOIL CHEMICAL CONTAMINATION



BUT ALSO LAND DEGRADATION

1. EROSION

2. ORGANIC MATTER DECLINE

3. SALINISATION

4. DESERTIFICATION

5. LANDSLIDES

6. COMPACTION

7. SEALING



EXAMPLES OF LAND DEGRADATION



RISKS

1. HUMAN HEALTH

2. FOOD SAFETY

3. RESOURCE DEPLETION
– CONTAMINATED GROUNDWATER
– AREA OF CULTIVABLE AGRICULTURAL LAND

4. ECOLOGICAL DAMAGE



EUROPEAN ENVIRONMENTAL 
CHALLENGES



EUROPEAN LEGISLATION
RELATED TO SOIL

1. SOIL THEMATIC STRATEGY

2. WATER FRAMEWORK DIRECTIVE

3. GROUNDWATER DIRECTIVE

4. LANDFILL DIRECTIVE

5. HAZARDOUS WASTE DIRECTIVE

6. CONSTRUCTION PRODUCTS DIRECTIVE

7. NATURA 2000 

8. TREATY OF ARRHUS (ARCHEOLOGY)

9. …

10. …



EUROPEAN SOIL THEMES
1. SOIL DEGRADATION

– EROSION
– ORGANIC MATTER DECLINE
– SALINISATION
– DESERTIFICATION
– LANDSLIDES
– COMPACTION
– SEALING

2. BIODIVERSITY

3. CONTAMINATION



EU SOIL ATLAS OF EUROPE



EU SOIL ATLAS OF EUROPE



SOIL ENVIRONMENTAL POLICIES



LAND USE IN THE NETHERLANDS

2INFRASTRUCTURE / 
(RAIL)ROADS

5RIVERS / LAKES

3INDUSTRY

10RESIDENCE

80AGRICULTURE / 
NATURE

%LAND USE



CHALLENGES
1. SPATIAL PLANNING CHALLENGES:

– RAPID URBAN DEVELOPMENT
– INFRASTRUCTURAL PROJECTS (HARBOURS, 

HIGHWAYS, RAILROADS)
– PRESERVATION OF NATURAL AREAS

2. ENVIRONMENTAL CHALLENGES:
– INTENSIVE LAND-USE / LAND-TURNOVER
– HIGH GROUNDWATER LEVELS
– INDUSTRIALISED (HISTORIC AND PRESENT)

3. SOCIAL CHALLENGES:
– PUBLIC AWARENESS FOR ENVIRONMENTAL 

ISSUES
– MANY STAKEHOLDERS
– “COMPLEX” SOCIETY



POLICY TRIGGERS
1. ECONOMICAL

– ENABLE SPATIAL DEVELOPMENTS 
(e.g.BROWNFIELDS)

– RESOURCE PROTECTION 
(e.g.GROUNDWATER)

– AGRICULTURE:
• GUARANTEE FOOD SAFETY
• MAINTAIN AREA OF CULTIVABLE LAND

2. ENVIRONMENTAL
– HUMAN HEALTH
– NATURE PRESERVATION
– PUBLIC AWARENESS



POLICY PRIORITIES

1. SOIL PROTECTION

2. RISK-BASED LAND 
MANAGEMENT

3. SITE REMEDIATION

C
O

STS

WHILST MAINTAINING ECONOMIC AND 
SOCIAL ACTIVITIES

“1”

“100”

“10”



SOIL PROTECTION

1. TECHNICAL GUIDELINES AVAILABLE

2. EMBEDDED IN NATIONAL PERMITTING 
PROCEDURES (FOR COMPANIES)

3. OR EU LEGISLATION (e.g. 
AGRICULTURE AND LANDFILLING)

4. SOME EXAMPLES



SOIL PROTECTION IN INDUSTRIAL 
ENVIRONMENTS



SOIL PROTECTION IN RURAL 
ENVIRONMENTS

REGULATED USE OF 
FERTILISERS
AND PESTICIDES

• LEVEL OF GROUNDWATER
PROTECTION 
= 0.1 ug / l (PESTICIDES)
= 5 mg / l (NITRATE)



SANITARY LANDFILLING

• MEASURES:
• COMPLIANCE WITH EU
LEGISLATION

• ISOLATION / SEALING
• CRITERIA FOR COLLECTION / 
REUSE / DISPOSAL



DISPOSAL OF AQUATIC SEDIMENTS



THE DUTCH SYSTEM FOR SUSTAINABLE 
LANDMANAGEMENT AND 

SITE REMEDIATION

SUSTAINABLE LAND
MANAGEMENT

SITE REMEDIATION

CONTAMINANT CONCENTRATION

INTERVENTION VALUE

(SOIL QUALITY DECREE) (SOIL PROTECTION ACT)



LEGISLATION - “SOIL QUALITY DECREE”

(RE)USE OF 
BUILDING 

MATERIALS

QA / QC

ENVIRONMENTAL QUALITY STANDARDS PROTOCOLS

(RE)USE OF 
SOIL AND
AQUATIC
SEDIMENTS



BASIC PRINCIPLES OF SUSTAINABLE 
LANDMANAGEMENT

“FIT FOR USE”
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BEST PRACTICE



“FIT FOR USE PRINCIPLE” – RISK-BASED SOIL 
QUALITY STANDARDS

INTERVENTIO
NVALUE

INDUSTRY

RESIDENCE

BACKGROUNDVALUE

AGRICULTURE
NATURE

RESIDENCE INDUSTRY REMEDIATION



SITE REMEDIATION
SOIL QUALITY
HIGHLY CONTAMINATED

APPLICATION

TREATMENT LANDFILLREMEDIATION

REMEDIATION RESIDENCE NATURE

YES

NO

INDUSTRY



STANDSTILL PRINCIPLE (1)
SOIL QUALITY
INDUSTRY

APPLICATION

INDUSTRYINDUSTRY

INDUSTRY RESIDENCE NATURE

YES

NO



STANDSTILL PRINCIPLE (2)
SOIL QUALITY
RESIDENCE APPLICATION

INDUSTRYRESIDENCE

RESIDENCE NATURE

YES

NO

RESIDENCE



STANDSTILL PRINCIPLE (3)
SOIL QUALITY
CLEAN

APPLICATION

NATURE

YES (NOT PREFERRED)

YES

YES (PREFERRED)



THE DUTCH SYSTEM FOR 
SUSTAINABLE LANDMANAGEMENT 

AND 
SITE REMEDIATION

SUSTAINABLE LAND
MANAGEMENT

SITE REMEDIATION

CONTAMINANT CONCENTRATION

INTERVENTION VALUE

(SOIL QUALITY DECREE) (SOIL PROTECTION ACT)



SITE REMEDIATION INSTRUMENTS

1. LEGISLATION

2. INSTITUTIONAL STRUCTURE

3. SITE INVENTORY

4. FINANCING 

5. TECHNOLOGIES

6. QA/QC



LEGISLATION - KEY ELEMENTS (1)
1. DEFINITION OF SOIL QUALITY / SCREENING 

VALUES (SQS / SSV)

2. DEFINITION OF “A CASE OF SITE REMEDIATION”
– EXCEEDING SQS / SSV
– IN A CERTAIN VOLUME OF SOIL (e.g. 25 m3)
– IN A CERTAIN VOLUME OF GROUNDWATER (e.g. 1000 m3)

3. LIABILITY / ACCOUNTABILITY ASPECTS:
– SET A MOMENT IN TIME (HISTORIC / NEW POLLUTION)
– LIABILITY ORDER (e.g. POLLUTER – OWNER – USER / 

LEASER – LOCAL / CENTRAL AUTHORITIES)

4. SITE INVENTORY 



LEGISLATION – KEY ELEMENTS (2)
1. SOIL PROTECTION ACT 

– PROTECTION AND REMEDIATION
– GOVERNMENTAL ORDER TO “REMEDIATE”

2. “CIRCULAR” ON SITE REMEDIATION
– DETAILED TECHNICAL PROCEDURES
– SOIL QUALITY STANDARDS / RISK ASSESSMENT

3. QUICK WINS - LAND REGISTRATION / 
“CADASTER”

– CHANGE OF OWNERSHIP
– CHANGE OF LAND USE



RISK PRIORITISATION IS A 
PREREQUISITE

1. HUMAN HEALTH

2. AGRICULTURAL PRODUCTS

3. GROUNDWATER QUALITY

4. ECOLOGY / BIODIVERSITY

5. DIFFERENCES FOR URBAN / RURAL AREAS



INSTITUTIONAL STRUCTURE, TASKS 
AND RESPONSIBILITIES (SIMPLIFIED)

1. MINISTRY OF INFRASTRUCTURE & ENVIRONMENT:
– POLICIES, LEGISLATION AND INSTRUMENTS
– NATIONAL ENVIRONMENTAL GUARD
– LICENSING OF CONSULTANTS AND CONTRACTORS
– NATIONAL MONITORING / REPORTING TO PARLIAMENT

2. LOCAL COMPETENT AUTHORITIES - 12 PROVINCES & 
30 LARGE MUNICIPALITIES:

– LICENSING SOIL REMEDIATION PLANS OF 3rd PARTIES
– SITE REMEDIATION WITH PUBLIC MONEY
– LOCAL ENVIRONMENTAL GUARD
– LOCAL MONITORING AND REPORTING
– LAND REGISTRATION AND ENVIRONMENTAL PERMITS



NL MANPOWER EFFORT  (ESTIMATES)

3000TOTAL

1900CONSULTANTS, 
CONTRACTORS, 
COMMERCIAL 
LABORATORIES

100KEY LABORATORIES

900LOCAL AUTHORITIES

100NATIONAL MINISTRIES 
AND AGENCIES



SITE INVENTORY
1. PURPOSE:

– SCALE OF THE PROBLEM 
(ENVIRONMENTAL / FINANCIAL)

– PRIORITISATION OF REMEDIATION
2. DATA GATHERING MECHANISMS:

– BUILDING PERMIT
– ENVIRONMENTAL PERMIT
– CHANGE OF OWNERSHIP / LAND USE
– ORDER BY THE COMPETENT 

AUTHORITIES FOR SUSPECTED SITES
– TARGETED SAMPLING CAMPAIGNS



BUILD-UP INVENTORY OF POTENTIALLY 
CONTAMINATED SITES 
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INVENTORY OF POTENTIALLY 
CONTAMINATED SITES



NL NUMBER OF SITE REMEDIATIONS



NL NUMBER OF SITE REMEDIATIONS
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TYPES OF REMEDIATION
(BALLPARK FIGURES)

1.TOPSOIL ONLY                    = 60 %

2. SUBSOIL ONLY                   = 10 %

3.TOP&SUB-SOIL                    = 30 %



BREAK-DOWN OF CONTAMNIATED SITE 
INVENTORY 



REMEDIATION POLICY OBJECTIVES

1500GROUNDWATER

400HUMAN HEALTH

2000URGENT REMEDIATION (TOTAL)

100ECOLOGY

NUMBERSITE

2010-2015 – URGENT REMEDIATION

2010 – 2030 – 5000-7000 REMEDATIONS (OTHER SITES)

2030 – EXPECTED ENDPOINT = 30.000 REMEDATIONS



FINANCING

1. GOVERNMENT

2. PRIVATE PARTIES:
– PROJECT DEVELOPERS
– LARGE INDUSTRIES

3. VARIOUS SUBSIDY / GRANT 
PROGRAMMES



SITE REMEDIATION – CUMULATIVE COSTS



NL REMEDIATION COST FACTORS

0
50

100
150
200
250
300
350
400
450
500

2000 2002 2004 2006 2008 2010

Total costs            
[M Euro/yr]
Government costs  
[M Euro/yr]



QUANTITIES AND COST FACTORS

SUSTAINABLE LAND
MANAGEMENT

SITE REMEDIATION

SOIL TREATMENT / LANDFILLINGSOIL REUSE

25-30 Mton / yr
COSTS  = 200 MEuro/yr
PUBLIC / PRIVATE = 50 / 50

6-8 Euro / ton

INTERVENTION VALUE

3.2 Mton / yr
COSTS = 335 MEuro/yr
PUBLIC / PRIVATE 50 / 50

105 Euro / ton



THE DUTCH SYSTEM –
THE “SOIL DECISION TREE”

SITE 
• SOIL QUALITY
• AMBITION

LANDMANAGEMENT REMEDIATION

IN-SITU
REMEDIATION• AGRICULTURE /

NATURE
• RESIDENCE
• INDUSTRY

EXCAVATION

SOIL
TREATMENT

LANDFILLING

Ca.90% Ca.10%

Ca.20 % Ca.80%

Ca.30% Ca.70%



Legislation
Technical guidelines

Risk assessment

Remediation
Management

Site investigation

Evaluation
Monitoring

THE TECHNOLOGY CIRCLE



INSTRUMENTS AND TECHNOLOGIES

1. SITE INVESTIGATION
– NUMEROUS PROTOCLS
– SOIL QUALITY MAPPING AND SUSTAINABLE 

LAND MANAGEMENT PLAN

2. RISK-ASSESSMENT INSTRUMENTS
– SITE REMEDIATION
– SUSTAINABLE LANDMANAGEMENT

3. SITE REMEDIATION / SOIL TREATMENT
– NUMEROUS IN-SITU TECHNOLOGIES
– ROBUST EX-SITU SOIL TREATMENT 

TECHNOLOGIES







QUALITY ASSURANCE AND
QUALITY CONTROL

LEGISLATION TECHNICAL
GUIDELINES

CERTIFCATION
SCHEMES



“DEMING CIRCLE”  
PUTTING LEGISLATION INTO PRACTICE 

AND PRACTICE INTO LEGISLATION

POLICY FORMULATION

COMMUNICATION

IMPLEMENTATION

EVALUATION
5-10 YRS
CYCLE



EPILOGUE - RECOMMENDATION

1. START SIMPLE AND KEEP IT SIMPLE

2. MAKE A SELECTION OF “TESTED 
AND TRIED” LEGAL, FINANCIAL AND 
TECHNOLOGICAL INSTRUMENTS 
SUITABLE FOR THE ROMANIAN 
SITUATION



EPILOGUE – POLICY AXIS

DEFINE AN APPROPRIATE BLEND OF
POLICIES ON:
• SOIL PROTECTION
• SUSTAINABLE LANDMANAGEMENT
• SITE REMEDIATION

BASED ON A COST / BENEFIT ANALYSIS



EPILOGUE – INSTITUTIONAL AXIS

1. CLEAR LEGISLATION AND 
TECHNICAL GUIDELINES

2. CLEAR RESPONSABILITIES

3. GUIDED IMPLEMENTATION

4. MONITOR RESULTS



EPILOGUE – TECHNOLOGY AXIS

1. SITE INVENTORY / PRIOROTISING 
PROBLEMS (e.g. AGRICULTURE, 
BROWNFIELDS, GROUNDWATER)

2. RISK ASSESSMENT INSTRUMENTS

3. LOW COST PROVEN TECHNOLGIES 
ARE AVAILABLE



QUESTIONS ?

FURTHER INFORMATION:
• www.vrom.nl
• www.rivm.nl
• www.bodemplus.nl
• TON.HONDERS@AGENTSCHAPNL.NL





National Inventory o
contaminated sites


Dealing with Contaminated
Sites


Piet Otte







Content


1. Overview tools and 
instruments


2. National inventory
Approach
Examples


3. Other Tools







policy for contaminated sites: tools and 
struments







policy for contaminated sites: tools and 
struments


Inventory of the workload, 
prioritization and 
accountability







ational inventory of polluted sites


HY
ational picture
etting the right priorities
stimation of the workload and costs of remediation and 


management -> financing
racking and bookkeeping
nformative to parliament, EU and investors and the public







Tracking and bookkeeping
Why to monitor the (remedial) actions?


sight in the magnitude of the problem on local scale
o inform national and local regulators and the public
o justify the money spend
o share experience and benefit from experiences elsewhere 







ventory of contaminated sites


OW
Definition of clear indicators
Web-based information system
Realization a joint action of local and central authorities
Expertly







Organization


•In the Netherlands the data are collected independently by
30 of the larger municipalities and for the rest of the 
country by the provinces.


A dataset for the minimum required information and for the 
exchange of data has been developed.  







; p







here are the polluted 
es?


hat is the pollution level?


hat is the land use?


hat risks for which 
otection targets?!







Do we need information from site investigation?


Information clue for the 
presence of possible soil 
contamination


•Public and private production facilities


•Permits


•Register of the Chamber of Commerce


•Aerial pictures analysis


•Storage facilities


•……..







Categories of 
historically
polluting activities


Inventory of  
polluting activities


Illegal activities Company grounds in 
current use


Archives, aerial views Surveys


List of located
(possibly) polluted
sites


Reports


List of locations
known to be
polluted


ndication


Risk Assessment







Categories of 
historically
polluting activities


Archives, aerial views


Desk-top study Archives, aerial views


Number


D e s k - t o p  s t u d y


P r e l i m i n a r y  r e s e a r c h


E x p l o r a t o r y r e s e a r c h
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risk level, major pollutants


/ O Local dry cleaners [Cl-HC] 


• / . ☺ Human, O groundwater ecological risks


Attribute estimation of risk levels 


• Red = high, 


• orange = middle 


• green = low (but not neglectable) 


Desk-top study







•


Potentially high and low risk Potentially high risk only
425 000 sites 265 000 sites







Netherlands







Netherlands







Categories of 
historically
polluting activities


Inventory of  
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sites
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List of locations
known to be
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Risk Assessment
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te Investigation
ep-wise
Desk study and site inspection
Site Conceptual Model
Sampling
Soil Analysis


List of locations
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oil Quality Standards; an easy to use tool for
HY
Knowing soil quality status
Knowing risks: application of risk-based soil quality management
Taking sound decisions (based on risks); enforcement


OW
Risk based soil quality standards
– Action values
– Soil quality management values
– Background Values







ools for risk-based management and 
rioritization
HY
Site specific assessment of risks
Specification of risks (health, ecosystem, migration)
Establish priorities


OW
Risk assessment tool
Site investigation protocols
Laboratory Soil Analysis







Total cost of soil remediation in The Netherlands
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rap-up (keys and definitions)
Gain and share experience in recognition of soil contamination, 
nformation collection and stakeholder involvement
Agree on information system (data exchange, formats, data 
requirements, et cetera)
Definition which information will be collected
Identification of activities connected with soil contamination
› Historical, current, subactivities, hight-risk activities


Connect (industrial and commercial) activities with chemicals
Make priority programme
Tune the information system to incorperate the list of activities and 
(released) chemicals
Connect sources of information with geographical position, owner, 
authority







estions?








20 juni 2011


Liability, Financial 
Instruments and the Soil+ 
approach


Mr. Jos van Wersch, MsS
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Content
1 Liability and Accountability
- The Dutch approach
- Lessons learned


2 Financial Instruments
- Government
- Industry (subsidy)


3 Soil+ approach
- Bringing policy into practise:   


together makes it stronger.
- Case study
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Liability and Accountability
Soil Protection Act


Does the polluter pay?


Tiered approach for liability:


-> Polluter pays


-> Owner/user pays


-> Government pays
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Liability and Accountability
Important dates, Dutch approach
1975
purchase before 1975/contamination originated before 1-1-1975


Owner/user can hardly be held accountable; the reasoning is:
Before this date the owner could not foresee that contaminating the soil, would mean
that the government has to pay for remediation.


Government is responsible and carries out the survey and remediation.


1975-1987
Polluter -> real estate developer -> owner/user -> government


Did the purchaser know about the contamination?
Focus on companies


1987
purchase after 1987/contamination originated after 1987


Polluter -> owner/user
Owners are accountable en responsible. Soil contamination should be an aspect 
when purchasing a site.
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Liability and Accountability
Dutch Approach
What does the government pay?


•All sites which are (partially) contaminated before 1975
•All sites for which no polluter/owner/user can be held accountable
•All sites for which the government is responsible, because of own
involvement (former state owned sites)


•Is this the right way?
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Lessons Learned on Liability and Accountability
Dutch Approach
•Make the owner/user responsible


•Every owner is responsible for the 
status of their soil.


•When the owner applies for a 
permit (environmental, building 
permit, public nuisance), an
investigation has to be done towards
the status of the soil. When the 
research shows ‘contaminated’, the 
soil has to be remediated by the 
owner.


•Set a date, it creates clarity
•Recover costs beforehand, not
afterwards


•Make a deal with the industry
•Create the obligation to investigate
a site, when the government has 
serious presumption the site is 
contaminated (nuisance permits, 
environmental permits, soil
threathening activities)
• Create the obligation to remediate
when the government has decided
that the site is seriously
contaminated and urgent measures
are to be carried out to prevent risks
for humans/ecology/spreading.
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Financial Instruments
Dutch Approach


Government
Directing funding from national to regional and local level
•Full responsibility for regional and local governments (12 provinces, 
30 lager munipalities)
•Provinces and 30 large municipalities are competent to take


- Formal decisions on the seriousness and urgency of 
contaminated sites, technical and political review of 
Remedial Action Plans and Remediation Evaluation Reports 
- Scheduling the remediation program that is conducted with 
governmental funds on a regional and local scale.


•5 year period
•Large flexibility in preconditions
•Budget per competent authority based on % of the contaminated
sites in The Netherlands.
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Financial Instruments
Dutch Approach
Budget


Budget 2010-2015 Soil


25%


29%


8%


12%


12%


14%


Orphan sites


Gas Plants
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Rural Area
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Financial Instruments
Dutch Approach
Industry
Subsidy:
-Industries Regulation


Deal: obligation to remediate most high risk sites, in return for subsidy
Preconditions:
• Contamination originated (partially) before 1975
• The site has to be notified with the competent authority (responsibility of 


owner/user) before 2008
• Max 70 % of remediation costs covered (tiered approach), on average 44% 


is covered
• Sites remains Industrial site for at least 5 years
• Owner/user 
• Only remediation costs are covered, no investigation costs
• The local/regional competent authority decides on subsidy
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Financial Instruments
Dutch Approach
Co-financing


Preconditions
• The entire contamination has to
originate before 1987
• No notification required
• maximum 35% of remediation costs
covered


Programmatic approach:


Budget
2010-2015


Branche


Costs covered by a surtax on gasoline
€ 150 million in total


SUBAT Gastations (stopped)


€ 23SBNS, formerly state owned railway sites


€ 27,5BoSaTex, Chemical Washing Plants


Soil Centre:


-Foundation, that supports 
industry with remediations


-Founded by the industry


-Supported by the state
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The Soil+ Approach
Position Soil+


Ministry Infrastructure & Environment


LOCAL AUTHORITIES
• PROVINCES
• MUNICIPALITIES
• WATER DIRECTORATES


Agency NL, SOIL+


• INDUSTRY
• CIVILIANS


Knowledge insitutes:


•RIVM


•TNO


•Alterra
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The Soil+ Approach
Workload:


Knowledge Center


Advice


Helpdesk


Accountmanagement


Certification Schemes / Auditing


Proces moderator


Policy Practise


Spider in the web
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http://www.youtube.com/watch?v=zrv91Pa3jgs&feature=related
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Case Study: Soil Quality Decree 
Basic principles


Policy letter 2003: goals for soil management – foundation for the 
Soil Quality Decree
1. Increased and responsible reuse of soil and sediment, and reduced use of 


primary materials
2. Protection of the soil, with a realistic risk approach and by maintaining the


standstill principle
3. Improved workability of the soil legislation, including solving practical 


bottlenecks and simplification
4. Reduced costs for parties operating on the soil market
5. Improved enforceability
6.  Improved rapport with connected policies, including the European soil 


policy


Choice: local authorities are part of legislative process


Facilitation instead of restriction


The Soil+ Approach
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How to implement a new policy?
Organisation, procedure


• Implementation team (direction), workgroups (input knowledge)


• Roadshow (2008 and 2009)


• Helpdesk (6000 questions/year), Website (200.000 visits/year)


• Pratical issues (270 in total), FAQ’s (100), Adjusting regulations/lower
level laws (2/year)


• Incentive for Local Soil management (subsidy-> 90 % participation)


• Monitoring (1/year: 2008, 2009 en 2010) 


• Evaluation (2011)


Goed op weg; onderweg verbeteren


The Soil+ Approach







16


Implementation team, working groups:
all stakeholders are involved


Goed op weg; onderweg verbeteren


The Soil+ Approach


Ministry of Economic Affairs, 
Agriculture & Innovation


Ministry of Infrastructure & Environment


Inspectorate for Environment


National Insitute for Public Health and 
Environment


Organisation of Provinces


Organisation of Municipalities


Industry organisations


Soil+ coordinates and facilitates
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Implementation 
• Transfer of knowledge, Capacity Building:


training courses (500 attendants), conferences, regional 
platforms (5000 attendants) and an updated website 
(200.000 visits/year)


• Helpdesk for questions and casuistry (4000 consults/year)
• Stakeholder implementation committee, addressing practical (250 


in total) impediments for the implementation of the Soil quality
decree resulting in:


Further explanation (website)
Adjustments in technical guidelines


• Tailor-made advice for local soil management plans (8 fte, 3 
years) 90 % of the competent authorities


The Soil+ Approach
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Questions?


Jos van Wersch
Jos.vanwersch@agentschapnl.nl
0031 88 602 5996








1 14 June 2011


Risk-based soil 
quality assessment 
in the Netherlands


Frank A. Swartjes
National Institute for Public 
Health and the Environment
(RIVM) 
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OUTLINE
Introduction


Risk assessment


Soil Quality Standards


Urgency of remediation


European outlook







POTENTIALLY 
CONTAMINATED SITES


14 June 2011
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IS THERE A PROBLEM?!!!
Zone 


1
Upper soil
0.0 – 0.5 m


Subsoil
0.5 – 2.0 m


Average P95 Average P95


Cd 0.38 0.91 0.28 0.52


Hg 0.67 2.1 0.86 3.5


Cu 50.0 127 56 144


Ni 8.0 14.0 8.3 15


Pb 298 891 148 360


Zn 230 744 91 303
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OUTLINE
Introduction


Risk assessment


Soil Quality Standards


Urgency of remediation


European outlook
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PROBLEM OR NO PROBLEM?
AN EXAMPLE


PCB soil concentration = 1 mg/kgdw


Problem?


One in a million: low risk


1.8 x 1018 molecules: high risk







Human health


Ecosystem


Groundwater/ surface water


Food safety
14 June 20119


MAJOR PROTECTION TARGETS!
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RISK ASSESSMENT
Scale: from ‘no risk’ to ‘unacceptable risk’


Risk is not necessarily bad


Balancing risks versus costs
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PURPOSE


Risk management


Site investigation Problem evaluation Solution design


Soil quality standards


Site-specific appraisal


Risk reduction
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OUTLINE
Introduction


Risk assessment


Soil Quality Standards


Urgency of remediation


European outlook
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DUTCH FRAMEWORK FOR 
SOIL QUALITY MANAGEMENT


Background Value/
Target Value*1


Intervention Value


(slightly)
contaminated


seriously
contaminated


clean


0


determination of  
urgency of remediation


sustainable soil 
management


no further 
action
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INTERVENTION VALUE
Risk for:


Human health


The ecosystem
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HUMAN HEALTH 
INTERVENTION VALUE


Based on standard scenario:
residential site with garden


Human exposure ↔ permissible human 
exposure (Ref. Dose)
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LIFELONG AVERAGED EXPOSURE


Ref. Dose


Hum tox SQS
Total (soil content (mg.kg-1


d.w.)


Human
exposure


(mg.kg-1
b.w..d-1)


metal
organic


contaminant
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CSOIL


concentration in 
SOIL AIR


representative
SOIL CONTENT


concentration in
PORE WATER


distribution
over


soil compartments


transfer-
processes


direct
exposure


indirect
exposure


transport to
SOIL SURFACE


transport to
GROUNDWATER


uptake by /
deposition on


VEGETABLES


dilution in
INDOOR and 


OUTDOOR AIR


transport to
DRINKING WATER


permeation into
DRINKING WATER


ingestion, inhalation,
dermal uptake of


SOIL


inhalation,
dermal uptake of


AIR


consumption of DRINKING WATER,
dermal contact, inhalation when


SHOWERING


consumption of
(ROOT and LEAFY)


VEGETABLES







14 June 201118


ECOTOXICOLOCAL 
INTERVENTION VALUE


Protection of 
Ecosystem services


Protection of species 
(Biodiversity)
Risks for predators (Secondary 
poisoning) 
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ECOTOXICOLOCAL 
INTERVENTION VALUE


50% protection


Compromise between 
practical application 
and ecological 
recovery
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SPECIES SENSITIVITY DISTRIBUTION
Posthuma and Suter, 2011
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INTERVENTION VALUE SOIL


Lowest of human health and 
ecological risk limits


Uncertainties?


Political “boundary conditions”
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INTERVENTION VALUE


Volume criterion (average 
concentration):
• soil: > 25 m3 (7 x 7 x 0,5)
• groundwater: > 100 m3


Similar groups: linear addition


Soil type correction: 
“bioavailability”
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INTERVENTION VALUE 
GROUNDWATER


Three criteria:


Direct consumption of groundwater


Ecological effects in groundwater


Concentration in equilibrium with 
Intervention Value soil
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OUTLINE
Introduction


Risk assessment


Soil Quality Standards


Urgency of remediation


European outlook
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DUTCH FRAMEWORK FOR 
SOIL QUALITY MANAGEMENT


Background Value/
Target Value*1


Intervention Value


(slightly)
contaminated


seriously
contaminated


clean


0


determination of  
urgency of remediation


sustainable soil 
management


no further 
action
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URGENCY OF REMEDIATION - 1 -


Procedure!


Two options:
• High urgency →


control ASAP (e.g., remediation)
• Low urgency →


registration
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Site-specific risks:


Human health risks
Ecological risks


Risk due to contaminant 
migration


URGENCY OF REMEDIATION - 2 -







Smart combination between 
• calculation
• measurements


Efficient/ pragmatic


⇒ Tiered approach! 


PROCEDURE SITE-SPECIFIC 
RISK ASSESSMENT


14 June 2011







TIERED APPROACH
In each tier:


More site-specific
Less conservative
More realistic
→ More complex


“Simple when possible/ 
more complex when necessary”


14 June 2011
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PROCEDURE 
URGENCY OF REMEDIATION


Balance between scientifically 
sound and practical


Uniform, but deviating possible 
(including motivation!)


Available to environmental engineers 
(www)
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SITE-SPECIFIC RISKS FOR HUMANS


CSOIL-calculation, with site-specific
input parameters  


+
Measurements in contact media
• vegetables
• indoor air
• dust


+
Biomonitoring (body fluids and tissue)
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SITE-SPECIFIC RISKS 
FOR THE ECOSYSTEM


Rutgers and Jensen, 2011


ecologytoxicity


RISK


soil 
chemistry


The TRIAD approach for site-specific 
ecotoxicological risk-assessment
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OUTLINE
Introduction


Risk assessment


Soil Quality Standards


Site-specific risk assessment 


European outlook
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X X


XX
X


X


X


X


X
X


X X


X


X


GEOGRAPHICAL COVERAGE


XX


Soil Quality 
Standards in 
the EU


X
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EU POLICY ON SOIL


Water Framework Directive


EU Soil Thematic Strategy (8 threats, 
including soil contamination)


No Soil Framework Directive
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HERACLESHERACLES
HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENT 


FOR CONTAMINATED LAND IN EU MEMBER STATESFOR CONTAMINATED LAND IN EU MEMBER STATES


Research framework launched by the 
European Commission Joint Research Centre (JRC),


with the  contribution/review of many Research Institutes 







HERACLES


Purpose: Increasing consistency in 
Risk Assessment tools, within the 
European Union


In preparation of European Soil 
Framework Directive


14 June 2011
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TOWARDS A TOOLBOX IN EUROPE


Standardized tools


Flexibel tools
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FLEXIBLE TOOLS


Accounting for differences in: 


Geography


Culture/ social aspects


Policy decision making
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Bucharest Audience:


THANKS 
for
the


ATTENTION !


→ frank.swartjes@rivm.nl
www.RIVM.NL








CAMPINA Batal Lacul Pestelui







CAMPINA Batal Lacul Pestelui


Lucrările prevazute pentru remediere amplasamentului includ tratarea 
slamului petrolier din cele 4 compartimente ale batalului, astfel: 


• Indepartarea si depozitarea finala a deseurilor de pe suprafata sitului
• Indepartarea si tratarea prin desorbtie termica a 5.000 m3 de slam petrolier de 


pe sit
• Colectarea si evacuarea a circa 30 m3 de faza libera de hidrocarburi petroliere 


din sol
• Demolarea structurilor existente. 
• Reutilizarea slamului tratat prin desorptie ca umplutura in zona excavata. 
• Instalarea unui strat de membrana drenanta geotextila pe aproximativ 8,200 m2.
• Import de sol curat (aproximativ 2,870 m3 (strat de 0,35 m) si nivelarea sitului)
• Import de sol vegetal (aproximativ 1,230 m3 de sol  (strat de 0,15 m) şi nivelarea 


sitului)
• Instalarea a 7 puţuri de monitorizare post reabilitare, până la 8 m adâncime, în 


zona perimetrală a sitului.







CRÂNGURILE Depozit ind. chimică







CRÂNGURILE Depozit ind. chimică


Descrierea lucrărilor cuprinse de opţiunea selectată


Etapa 1 - Demolarea construcţiilor existente pe amplasament şi eliminarea deşeurilor de 
pe suprafaşa acestuia


Etapa 2  - Spălarea primului metru de pământ


Etapa 3 - Stabilizarea şi/sau solidificarea in-situ


Etapa 4 - Import de sol vegetal


Etapa 5 – Monitorizarea pe termen lung  







TURDA  Posta Raţ







TURDA  Posta Raţ


Descrierea lucrărilor cuprinse de opţiunea selectată


Etapa 1 – ÎNDEPĂRTAREA VEGETAŢIEI DE PE AMPLASAMENT 
Etapa 2 – INVESTIGARE SUPLIMENTARA A AMPLASAMENTULUI  
Etapa 3 – TRATARE SOL CONTAMINAT  Principalele tehnici de spălare se aplică în 


funcţie de forma contaminanţilor prezenţi în structura solului, şi anume:
sortare – presupune separarea diferitelor tipuri de sol în funcţie de dimensiunea 
particulei;
flotaţie – presupune utilizarea de aditivi activi care absorb particulele de contaminanţi. 
Se obţin particule mai uşoare decât apa care se pot separa prin inducţie de aer;
separare gravimetrică – presupune utilizarea diferenţei de densitate dintre particulele 
de contaminanţi şi particulele de sol.


Etapa 4 – REUTILIZARE SOL TRATAT  
Etapa 5 – IMPORT MATERIAL GRANULAR si APLICAREA STRATULUI DE SOL 


VEGETAL
Etapa  6 - MONITORIZAREA APEI SUBTERANE 
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Site remediation in Rotterdam 
and role authorities


Application of soil legislation, policies
and remediation technologies 
Ir. Anton Roeloffzen (REPA Rijnmond)







2 Topics to discuss
• (Dutch) Soil legislation
• main soil tasks of REPA’s (in the Netherlands)
• important administrative proceedures
• questions when doing soil investigation and 


remediation
• examples soil remediation projects


- redevelopment old port area: “Little Venice”
- urgent (orphan) site: Kralingen gaswork


the “stakeholder interaction triangle”
explanation remediation strategies


and technologies







3 Soil Protection Act


• competent authorities: 12 provinces + 26 cities
• “duty of soil care”
• Soil sanation paragraph (historic contam.)


- serious contamination: >I-value(s) + >25 m3


- art. 28: notice obligatory when seriously
art. 36: determination urgency of sites


- functional risk based remediation plan
• “New” soil contamination (>1987)


- art. 13: immediate full clean-up obligatory
• Registration in regional Kadaster 


South-Holland Rotterdam







4 Legislation on building plans


Act on Spatial planning:
• municipal land-use plan


soil quality assessment obligatory
fit for intended land-use ?


remediation costs payeble ?!
Housing Act:
• building on contaminated sites to be “avoided”
Municipal Building regulations:
• Soil quality assessment obligatory: fit for use ?
• Seriously contaminated: remediation first !







5 Soil Quality Decree and Regulation


(re-)Use (polluted) non-shaped materials:
• small scale: 


- levelling-up and/or soil cover
- backfill (remediation/building) pits


• large scale:
- (visual/noise) barriers and dikes
- (partial) fill-up of lakes and harbours


type of materials:
- soil, sludge from canals and lakes
- building materials: building debris, slags







6 The soil sanitation process


Preliminary investigation (incl. hist. assessment) 
contam. sites in ref. database


Main investigation building permit on halt*
determination site urgency*


Remediation investigation
negociation proces


Remediation plan
remediation permit*


Remediation works
building permit and/or consent*


Aftercare


notice soil re-use







7 Main Soil policy tasks REPA/LEPA


• Verification soil reports and re-use notices
• Building/environ. permits soil advice letters
• Seriously contaminated sites:


- determination urgency of sites
- remediation permits
- supervision and enforcement


• Soil contamination incidents
- enforcement “duty for soil care”


• Regional inventory of contaminated sites
• Remediation of urgent “orphan” sites
• Soil remediation/management policies







8 What do “you” need to know ?


• Is the site contaminated and with what ?
• Can the site be build on ?
• Is excavated soil re-useble elsewhere?
• (Human) risks for soil users ? 
• Is it safe to grow food crops ?
• Is cattle grazing safe ?
• Spreading of contaminants to be expected ?
• Are drinking water tubes affected ?
• Can groundwater be used as drinking water ?
• And for irrigation of crops ?
• Ecological risks ?







9 How to do a soil investigation


• What do “you” need to know?
• How many drillings? Where? And how deep?
• What soil layers to sample?
• Where to place groundwater sample tubes?
• And on what depth?
• Analysis on what? Contaminants?
• How to assess measured concentrations?
• What contamination is acceptable/fit-for-use?
• Reliablity of results?
• [Acceptable costs?]







10 Analysis on what substances?


Point sources (?):
• heavy metals
• mineral oils
• MTBE, ETBE
• PAH’s
• volatile aromatics 


(benzene, naphtalene)
• chlorinated solvents
• cyanides
• acids
• asbestos
• ….. ??


Diffuse pollution:
• Pb, Cu, Zn
• PAH’s
• Cd, As
• other heavy metals: (Sb, 


Ba, Hg, Cr, Co, Mo, Ni, 
Sn, Se, V)


• asbestos
• chlorinated pesticides


(drins, DDT, lindane, 
chlordane, …)


• other pestices
• … ??







11 Reliability ?!


false negativefalse negativecontaminated


contaminatedpollutedcleanreal soil quality


false positive
false positive


false negativepolluted
false positiveclean


assessed soil quality


Balance between:


• efforts (desk work, drillings/sampling, lab.work)


• costs


• needed time for soil investigations







12 We have an abandoned port area


harbour


storage 1


storage 2


main office building


river







13 Results preliminary research
Results historic research:
• Oil/tar processing/transshipment 1950-1995
• Levelled up with harbour sludge <1950
• 3 old underground storage tanks 1960-1995
• Pavement of building debris and slags
Soil quality results:
• Several oil spots in soil and groundwater
• Chemical waste dump
• Diffuse pollution: heavy metals (Pb, Cu, Zn), 


PAH’s, mineral oils, asbestos
• Contaminated harbour sludge (heavy metals, 


PAH, mineral oils)







14 The soil contamination is “nasty”


harbour


storage 1


storage 2


main office building


river







15 Oil spots (point source, mobile)


Surface


- 0,30 m


- 0,65 m


-1,20 m


-1,5 m


-- 2,0 m


Debris/slag-layer


yellow sand


floating layer (oil)


black clay (oil)


= harbour sludge


blue clay


max depth drilling







16 Soil profile before remediation


Old harbour


old warehouse
dump 
site


slag/debris


Oil 
spill


contaminated harbour sludge soil contaminated
harbour sludge







17 Diffuse soil pollution
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700 Lead (mg/kg d.m.):


- background value: 50


- max. value urban: 200


- intervention value: 530


minimum: 12


median (P-50): 120 


arithm. mean: 336


80-percentile (P-80): 678


95-percentile (P-95): 905


maximum: 992


number of data: 64







18 Development plan “Little Venice”
Plan targets:
• 80 houses (13 with gardens)
• 1.000 m2 office floor
• marina for 30 vessels
• shops and restaurants
• realisation period: 2009 - 2011
Costs: € 50 million (?)
• demolishment old buildings
• refurbishment plan area


soil remediation program ?!
• dredging and enlargement harbour
• building of houses, appartments, offices etc. 







19 Lay-out plan “Little Venice”


marina


river







20 the Stakeholder interaction triangle


REPA/LEPA


Development
company consultant  


contractor


MoESD


NEPA


Head
office


Private 
investors


buyers







21 Soil profile after MF-remediation


marina


appartments


office building







22 Soil remediation costs are high !


• office building with underground parking on
waste dump


• appartment buildings with underground 
parkings


• no gardens on asbestos building debris !
• new canal to dig through contaminated soil
• old harbour must be dredged
• (partial) removal of all contamination


what is needed or can be left on site ?!
Remediation can be payed for ? Permits ?!







23 Functional remediation scheme


Goal: minimal removal;
sufficiant reduction of risk


Goal: maximal removal; 
minimal aftercare


Remove all polluted soil for the 
construction of building pits or
because it is cost-effective


Install lining or geohydrological
barrier tot avoid spreading of 
the pollution by groundwater


4


Remove more polluted soil for the 
contruction of building pits, etc., 
unless …


Remove do much pollution, to 
ensure no further spreading <30 
years, unless …


3


Remove as much of the polluted
as necessairy for making a soil
cover or pavement, unless …


Remove as much as possible, 
so no further spreading occurs, 
unless …


2


Don’t remove any polluted soil, but
level-up with soil cover and/or
pavement, unless …


Remove all contaminated soil
and groundwater, unless …


1


Non-mobile soil pollutionMobile soil pollutionstep







24 Functional remediation I
Limit soil removal as much as possible !
• mostly avoid building underground


harbour = building pit parking garage !
• isolation immobile pollution: soil cover


level up with 1 m clean soil
• isolation waste dump by office building
• dig out oil spots and clean the soil off-site
• minimum waste production
• minimum import of clean soil from elsewhere
• soil transports over water
• minimum costs
Costs acceptable? And permits obtainable ?







25 An alternative building plan I


river


restaurants/shopping
and appartments


office 
building







26 Soil profile after remediation


marina


appartments


office building
shopping etc.







27 Functional remediation II
Avoid soil transport off-site, when possible !
• parking garage under office building


displace waste dump into harbour in
sanitary landfill


• isolation immobile pollution: soil cover
level up with 1 m clean soil


• dig out oil spots and clean the soil off-site
• minimum waste production
• minimum import of clean soil from elsewhere
• soil transports over water
• minimum costs
Costs acceptable ? Permits obtainable ?







28 An alternatieve building plan II


marina


river


sanitary
landfill







29 Soil profile after remediation


marina


appartments


Office building


sanitary
landfill







30 Areal fotograph Kralingen gaswork


11 ha surface


19th century urban quarter


Present on site (1995):


• 1047 houses


• 29 companies


Contamination:


• serious (>> I-values!)


• urgent (human, spreading)







31 Site history Kralingen gaswork
• 1852-1926: gaswork Kralingen
• 1936: Old Vlinderbuurt building plan (southside)
• 1980: New Vlinderbuurt building plan + building 


retirement house (middle and northside)
tar poured out as foundation pile was pushed in


• 1980: first prelimiminary soil investigation
• 1987: main investigation
• 1990: first remediation plans divised
• 1995: start remediation works
• 2000: soil remediation completed [€ 140 million !]
• >2001: aftercare + remediation groundwater







32 Production of urban gas from coal


Heating/degasification of coal:
• CH4 + CO + CO2 (70% gas production)
Cracking of coke with steam:
• C + H2O  CH4 + CO2 + CO (30% gas prod.)
Purification from bye-products:
• tars (PAH’s) + volatile aromatics + fenoles
• NH3 + H2S + water
• Cyanides: Fe-Cn-complex + CN- + CNS-


Temporary storage in gasholders
street lighting + cooking







33 Production process in gasworks
retort/ 
coke 


generator


furnace
(coke 


gasification
unit)


chimney
gas 


cooler


condensor (tar
condensation)


exhauster
(tar


seperation)


pelouze
(ammonium 


washer)


‘iron earth’
purification


box (removal
cyanides + 


sulfide)


coal gas 
storage tank







34 Contamination process gasworks
• “re-use” of coal ashes (from retorts)
• dumping of tar and ammonia in disposal pits
• discharge of waste water (from pelouses) in 


nearby canals and ponds
• dumping of iron earth on/near gaswork site
• “re-use” of coal ash - tar - iron earth mix as 


pavement
• dumping of building debris (old installations)
• leakages of transport pipes and trains on site
• leakages of oil and gas holders







35 Contaminants on gaswork sites


• PAH’s + volatile aromatics + fenoles
• cyanides: Fe-CN-complexes + CN- + CNS-
• ammonia + sulfides + sulfates
• heavy metals (barium, copper, lead, zinc)
• methane gas
• [asbestos]


• building debris
• coal ashes
• tars
• iron earth (<1880: CN-lime waste)







36 1884: enlargement to maximum size







37 Lay-out gaswork (>1884)


gas holder area


transport train garage


retorts area
(thick coal ash layers)


tar and ammonia pit area
(most contaminated !)


gas cleaning units







38 Why remediation urgent ?
Penetration rate clay/peat layer: 
3 – 5 cm/year


Horizontal transport to the 
north in Pleistocene aquifer:   
50 – 80 m/year


Spreading rate contaminated
groundwater increases over 
time


Excavation contaminated soil
impossible: wooden foundation 
piles under buildings







39 Functional soil remediation scheme


4


3


2


1


step


Goal: maximal removal; 
minimal aftercare


Install lining or geohydrological
barrier tot avoid spreading of 
the pollution by groundwater


Remove so much pollution, as 
to ensure no further spreading
<30 years, unless …


Remove as much as possible, 
so no further spreading occurs, 
unless …


Remove all contaminated soil
and groundwater, unless …


Mobile soil pollution


Goal: minimal removal;
sufficiant reduction of risk 


Remove all polluted soil for the 
construction of building pits or
because it is cost-effective


Remove more polluted soil for the 
contruction of building pits, etc., 
unless …


Remove as much of the polluted as 
necessairy for making a soil cover or
pavement, unless …


Don’t remove any polluted soil, but
level-up with soil cover and/or
pavement, unless …


Non-mobile soil pollution







40 Soil remediation works 1995 - 2000


• Excavation ammonia/tar/CN-pits
‘Old Vlinderbuurt’ demolished !


• Excavation urban layer ‘New Vlinderbuurt’
excavation around houses


• Excavation gas holders retirement home
excavation under building


• Excavation oil contaminated areas
• Excavation top layer other parts gaswork


soil cover with clean soil
All immobile contaminants under soil cover !


temporary soil storage in nearby park







41 Dealing with site inhabitants and politics


Negotiations Ministry – City Council:
• Who is paying for what ?!


Communication with site inhabitants:
• buy-out: 50% ‘Old Vlinderbuurt’, Noordeinde
• relocation: other living areas and school
• temporarily, relocation of retirement house
• limitation of nuisance for people around site


Planning decommission of public spaces







42 Site preparation for “the big dig”







43 “The big dig” …….


‘Old Vlinderbuurt’







44 …. even under buildings !


Retirement house







45 In-situ removal systems (>2000)


- 0,7 m


- 3,0 m


- 4,5 m


- 7,0 m


- 9,0 m


- 15,0 m


Pleistocene sand


old sea clay
(Calais deposits)


Holland peat


re-use contam. 
soil material


draining sand


bentonite clay layer water extraction







46 The ‘Old Vlinderbuurt’ rebuilt







47 Financial resources


Revenues building plan
• market value of buildings
• market value of (contaminated) land


high potential in industrial/urban areas !
National grant programs:
• city renovation budgets (?)
EU-funds:
• LIFE+  also soil remediation projects
• Interreg IV  spatial planning problems
• EU fund for regional development
Liability revenues from polluters ?







48 Role of competent authorities
MoESD:
• legislation: Soil management/remediation, 


Waste management, Spatial planning and 
Building


• funding of urgent/orphan sites (?)
NEPA:
• protocols on soil research and remediation
• aquisition of EU-funds for soil remediation
REPA’s and LEPA’s:
• issue permits: building, soil remediation, etc.
• stimulation of soil sanitation operation


in coöperation with urban developers !







49 Moral of this story


The life of “competent authorities”


= MoESD and NEPA, REPA or LEPA !


Is not going to be easy !


It takes lots of work, money and time to get
the job done.
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BASIC DATA


5.71000 km242238Area


1.3M1722Inhabitants


0.4B USD677254GDP 
(PPP)


0.2B USD783162GDP 
(nominal)


RatioUnitNLROMEntry







BUILD-UP AND EVALUATION OF HE 
INVENTORY OF CONTAMINATED SITES 







CUMULATIVE NUMBER OF SITE 
REMEDIATIONS







REMEDIATION POLICY OBJECTIVES


1500GROUNDWATER


400HUMAN HEALTH


2000URGENT REMEDIATION (TOTAL)


100ECOLOGY
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2010-2015 – URGENT REMEDIATION


2010 – 2030 – 5000-7000 REMEDATIONS (OTHER SITES)


2030 – EXPECTED ENDPOINT = 30.000 REMEDATIONS
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NL BASIC DATA – REMEDIATION 
ENDPOINT AND REMEDIATION RATE


Sites / yr1500Remediation
Rate
2000-2010


Sites / 
1000 inhabitants


1.8


Sites / km20.7


Sites30.000Remediation
Endpoint
1980-2030


UnitItem







ESTIMATE – TOTAL NUMBER OF CONTAMINATED 
SITES TO BE REMEDIATED IN ROMANIA


ASSUMPTION = SAME NUMBER OF SITES PER 1000 INHIBITANTS


Sites40.00030.000


Sites /
1000 inhabitants


1.81.8Remediation
End Total


M2217Inhabitants
UnitROMNLEntry


REMARK = BY SMART LAND MANAGEMENT PRACTICES AND A 
PROPER SELECTION OF REMEDIATION TECHNOLOGIES, THE 
NUMBER OF SITES CAN BE SIGNIFICANTLY REDUCED







SITE REMEDIATION – CUMULATIVE COSTS







NL BASIC DATA – CUMULATIVE COSTS


Euro / 
inhabitant


550


Ratio60 / 40Public / private


Euro /
inhabitant.yr


11


B Euro9.4Estimated costs
1980-2030


B Euro7.2Realised costs
1980-2010


UnitEntry







ESTIMATE – CUMULATIVE COSTS FOR THE TOTAL 
NUMBER OF CONTAMINATED SITES TO BE 
REMEDIATED IN ROMANIA
ASSUMPTION = SAME COSTS PER INHABITANT


B Euro12.19.4


B Euro
(PPP corrected)


6.0


Euro / inhabitant550550Cumulative
costs – end 
point (50 yrs)


M2217Inhabitants
UnitROMNLEntry







INDICATIONS
1. TOTAL NUMBER OF SITES IS SMALLER THAN 40.000


2. TOTAL COSTS ARE LOWER THAN
6 B Euro (PPP corrected)


3. TECHNICAL IMPROVEMENTS:
– EMPLOY SMART LAND MANAGEMENT PRACTICES
– SELECT EFFECTIVE LOW COST TECHNOLOGIES


4. IMPROVE CALCULATIONS
– SET UP A SMART SITE INVENTORY
– DEFINE SOIL SCREENING VALUES
– REDO THE CALCULATION







QUESTIONS ?


FURTHER INFORMATION:
• www.vrom.nl
• www.rivm.nl
• www.bodemplus.nl
• ton.honders@agentschapnl.nl
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Introduction of NSP


NSP constitutes a collective network


In order to


Introduce Dutch state-of-art technologies and sustainable 
integrated solutions to its partner countries







Introduction of NSP


Initiative:
− Dutch consultants
− Dutch suppliers of technology
− Dutch contractors


Supported by:
− Ministry of Infrastructure and the Environment
− Ministry of Economic Affairs, Agriculture and Innovation







Background


30 years of experience in the Netherlands


Development in approach and technologies


Universities, Knowledge Centres, Consultants


Contractors and equipment manufacturers 







Background (2)


Awareness 
− Enormous knowledge and practical experiences
− Development of legislation and directives
− Connection of soil, water, groundwater and waste
− Integral solutions for environment and spatial problems


− Opportunities for new challenges abroad
− Joined effort of public and private partners 







Background (3)


G2G programs promoted Dutch knowledge 


Ministry often receives incoming foreign missions


Universities and knowledge centres exchanged ideas


Dutch knowledge and experiences were appreciated


Several countries were interested 


Economic, efficient and effective solutions available


Clear interest from China and Canada







Start of NSP


Dutch institutions and companies joined


− In order to:
Transfer, disseminate and apply their knowledge / experience


Strength in public private network


Strong support from Ministry of Infrastructure and 
Environment


April 2008 NSP was founded







NSP offers


a platform to its participants to:


Exchange information about international soil market


Create opportunities to access the international market


Organize workshops or seminars to promote Dutch solutions


Organize incoming missions and outgoing missions


Obtain reports about the development of international 
markets







NSP participants (1) & skills


Ministry of Infrastructure and the Environment
− Supports by G2G programs and initiatives
− Specialists in legislation and directives 


Knowledge centres (Alterra, Deltares)


− Research and knowledge transfer
− International exchange programs 







NSP participants (2) & skills


Consultants (Arcadis, CSO, DHV, Tauw)


− Worldwide consultancy experiences
− Environmental management
− Waste water treatment management
− River and coastal engineering
− Geotechnical and hydrological engineering
− Landfill management







NSP participants (3) & skills


Manufacturers (Eijkelkamp, Damen Dredging)


− Equipment for soil and water research
− Sonic drill equipment
− Dredging equipment
− Custombuilt environmental sediment equipment


Laboratory (Eurofins Analytico)


− Environmental laboratory
− Independent & reliable environmental analyses







NSP participants (4) & skills


Contractors (A&G, Boskalis Dolman, De Vries & van de 
Wiel, Groundwater Technology, HMVT)


− In-situ technologies and soil remediation
− Ex-situ soil remediation and soil treatment (washing)
− Construction of remediation installations and equipment
− Immobilization of contaminated soils 
− Re-use of bottom ashes in building materials
− Dredging of contaminated sediments







NSP initiative towards Romania


Based on:


G2G programs show mutual interests


CAP coordinates joint activities between the Netherlands and 
Romania > subjects:


− Soil environmental protection
− Groundwater
− Waste management


common interest in Romania







NSP initiative towards Romania


Cluster Romania


− Soil sector
− Water sector
− Waste sector


specialists join in field of


− Soil remediation, soil & groundwater treatment
− Immobilization and re-use of materials for construction
− Waste treatment and management







Netherlands Soil Partnership


Wants to be a solid bases for cooperation 
between Government, public authorities, 
institutes and private companies







Netherlands Soil Partnership





