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DPSIR framework applied to soil Figure 1
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Figure 2 Iterative process to develop a system of policy relevant indicators for soil
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2. Workshop minutes
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2.2. Indicators for soil contamination 
from localised sources
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3. Workshop conclusions and 
follow-up

3.1. Conclusions
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Annex I: Summary of workshop 
presentations

1. EEA indicator-based reporting
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Impact levels applied to contaminated sites and not contaminated sites Table 1

Level Long definition Brief definition

Level 0 Sites that do not pose any negative effects to human health or the 
environment → related environmental media can be used multi-
functionally

No impacts; no use 
restrictions

Level 1 Sites where related environmental media have tolerable 
contamination levels and which do not pose a significant negative 
effects to human health or the environment → related environmental 
media can be used multi-functionally

Minor impacts (tolerable 
conta-mination); no use 
restrictions

Level 2 Sites that pose significant negative effects to human health or the 
environment if the use of the related environmental media changes 
to a more sensitive one → limited use of related environmental 
media

No significant im-pacts 
under cur-rent use of envir-
onmental media, 
restricted use only

Level 3 Sites that pose significant negative effects to human health or the 
environment under current use of related environmental media → 
action is needed.

Significant impacts, action 
needed

The key steps of contaminated sites management Table 2

Preliminary survey On the basis of available information the preliminary survey has the goal of assessing 
whether potentially polluting activities have taken place and whether contamination can 
be suspected. The results of the preliminary survey will in most cases classify a site as 
potentially (suspected) contaminated site.

Preliminary 
investigation

Preliminary investigations are carried out to confirm the existence of contamination. In 
most cases the results of the preliminary investigation form the basis to definitely classify 
sites as contaminated.
A variety of issues will influence the results of the preliminary investigation, the major 
issues being sampling patterns, number and type of samples, depth of the boreholes, 
quantity of the samples, transport and storage of samples, selection of substances to be 
analysed, treatment of samples.

Main site 
investigation

The main site investigation is carried out to determine the need for remediation or other 
measures to eliminate or reduce the exposure to the contamination. Major goals are 
— to define the extent of the contaminated area and the degree of contamination
— to assess the risks of the involved hazards.

Implementation of 
remediation 
activities

Suggested definition: Measures for reduction of environmental impacts have been 
started.

Remediation 
activities 
completed

Suggested definition: Monitoring of environmental media has proven that agreed 
remediation-targets have been met.
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2. Indicators for soil contamination 
from localised sources
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Frame conditions for the development of policy-relevant indicators Figure 3

Key topics for local soil contamination:

— soil degradation

— groundwater pollution

— ‘brownfield’ problems

— etc.

DPSIR approach:

— driving force

— pressure

— state

— impact

— Response

Policy relevance:
— water framework directive

— biodiversity action plan for the conservation of
natural resources

— landfill directive

— etc.

Feasibility
Data quality
Data availability

INDICATOR

Draft indicators Table 3

DPSIR element Indicator description

Driving forces/pressure Soil polluting activities

State ‘Number of sites’ corresponding to impact level
Amount of hazardous substances in soil

Impact Incidents of groundwater impairment deriving from local contamination
Impairment of drinking water supply in river basin districts

Response Expenditures on remediation activities
Progress in contaminated sites management
Reused (reclaimed) contaminated land in relation to consumed green land 
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Clean-up expenditures per capita Table 3

Clean-up expenditures
per capita

Total Expenditures 
(million EUR)

Pop
(million inhabitants)

EUR per capita

Spain 14 38.9 0.4

Germany 57 79.4 0.7

Sweden 23 8.8 2.6

Austria 67 7.7 8.7

Liechtenstein 0.33 0.03 11.0

Belgium 78.6 5.8 13.6

Netherlands 550 14.9 36.9

Source: EEA 2000.
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Figure 4 Progress in the management of contaminated sites in selected European regions

0% 20% 40% 60% 80% 100% 120%

NW-Salzburg (AT)

P. Antwerpen (BE)

Canton of Berne (CH)

R. Leipzig (DE)

Nordjyllands Amt (DK)

Navarra (SP)

P. di Torino (IT)

Zuid Holland (NL)

Part of Sør-Trøndlag County (NO)

P. Setúbal (PT)

main site investigations

Preliminary investigations

Preliminary surveys



Annex I: Summary of workshop presentations 29

9 #	��� ���
��������	��������.�����
���	��
�����
	�	����
��������
��	�����	�����, ,�
�	����������������
	�$�:

9 -�
��������$�������	�������
	�
���������	:�����!� ������	��!������������
��������	����	��
��	�����	�����	���
���� ����	':

9 -�
��������	����	������,

���
��	�����
�����	������	���	���

D ���������	����	������ �		�� ��������	�������
	�	��� �� �����
�
�$��� �,

D (���	����
������������	�����	������	����������
	�����$����
�����	�������<����	�$����	���	�
��
�,

D ��������������
���B������	���	���?����
��  ��	������	=���	������',

���������
������������	��8

�, B4������� ?�������
�
"�����	���������	��
���	�������������
�����
	���������	����	������������(������
G#7���	��	������'8

9������	���������	��9��22�
��7��N
9����������
��������
��	�����	����
������

�<��
	���	���������$��� ��� O����
��	���
���������
�������-� �����'

9��	���
����������	������
	���$���������
→� ������ ������	���� ����������	����

�����	�!�	����<��
	�������
	���	�	���
�����
������� ���,

�, B�
	����
��	�����	���?�������
�
�����������
����������	����� �B��	����	�
�����?������������	��������	�B(���	��
���	�8�������� ����	�����������	��������
���� ����	����������?,����������	���

��	�����	����
���	���������������	���
�����
	���������	����	������,

���������
��	�����	�������������	������
������������ ���!�	����� �������	���
���������	��������	����
��	�����	���,�
������
�	�������&������	���� ��
���������	����������
��	�����	����
�	���� ���, ,����$�������	��'�����&�����
������
	���������
��	�����	�������������

Projected density of potentially soil contamination per region Figure 5

projected density of local soil contamination per region

calculated as contaminated surface per artificial surface (percentage)

< 2% of artificial surface.............below average
2 - 4 % of artificial surface.............average
4 - 6 % of artificial surface.............slightly above average

6 - 8 % of artificial surface.............above average
> 8 % of artificial surface.............significantly above average
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Overview of national indicators for local soil contamination in the Netherlands Table 4

Stages of investigation and 
realisation

Characterisation of each 
stage

Administrative instruments

preliminary survey of suspected 
sites
preliminary investigation
main site investigation
remediation

number of sites
polluted surface size
polluted groundwater 
volume
conclusions of the 
investigation (classification 
for the next stage)
number of sites with high 
and low economic 
potentials

expenditures in 3 main financial 
frameworks and private spending 
itemised in contracts with private 
parties
the use of remediation goals
the destination of soil becoming 
available
the use of juridical and financial 
instruments
spending related to juridicial and 
financial instruments

report of recent contamination
clean-up of recent contamination

number of sites
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(1) Indicadores ambientales. Una propuesta para España (Environmental indicators. A proposal for Spain) 
(MIMAM, 1996).

(2) Sistema Español de Indicadores Ambientales: subáreas de agua y suelos (The Spanish System of 
Environmental Indicators: subareas water and soil) (MIMAM, 1998).

Evolution of proposals for national indicators for local soil comtamination in Spain Table 6

Type of 
indicator

MIMAM, 1996 MIMAM, 1998 September 
2000 

NRC soils proposal (December 
2000)

State Contaminated 
sites

Number of 
contaminated sites

Contaminated 
sites

Number of contaminated sites

Pressure — Use of plaguicides — Potentially contaminant activities

Annual waste reports

Industrial soil

Accidents with environmental 
consequences and accusation of 
environmental mismanagement/
spillage

Phytosanitaries use

Response — Soil surface 
protected by 
conservation 
programmes 
Public investment 
in soil 
decontamination

— Long-term investment in soil 
management (inventories, 
characterisations and 
decontamination)

Companies with an EMS/ 
environmental insurance

Annual rate of decontaminated 
sites
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Annex II: Programme

TECHNICAL WORKSHOP
Indicators for soil contamination

6����,

!
����	����& ����
������7-�����/�����������

6����
7������


3893:�;
��
���(<<3

5��
��
���


Wednesday, 17 January 2001

Thursday, 18 January 2001

19:30–21:00 Welcome reception at the Gartenhotel. Altmannsdorf

Time Topic Speaker

9:00–9:15 Welcome and Opening Georg Rebernig, Anna 
Rita Gentile

EEA indicator-based reporting Chairperson: Francesca 
Quercia

9:15–10:00 State of the soil issues in the EEA — relevance of indicator 
development within the reporting system

Anna Rita Gentile

10:00–10:30 Coffee break

10:30–11:00 Development of soil indicators as part of a European soil 
monitoring and assessment framework

Sigbert Huber

11:00–11:30 Local soil contamination — past achievements and future goals Martin Schamann

11:30–12:00 Discussion

12:15–13:45 Lunch

Local soil contamination indicators Chair person:
Urs Ziegler

13:45–14:30 Presentation of the proposal for the local soil contamination 
indicators

Martin Schamann

14:30–15:30 Country sessions — feedback on the proposed indicators for local 
soil contamination

Irene Edelgaard,
A. Callaba de Roa, Eddy 
van Dyck, Esther Sozco

15:30–15:45 Discussion

15:45–16:15 Coffee break

16:15–16:30 Opening of a round table discussion:
Discussion of a future procedure ...

Urs Ziegler

16:30–17:30 Round table discussion/country statements

17:30–18:00 Final discussion and close of first day

19:00–open end Dinner at the Heurigen ‘Zum 5er Pflug’ close to the 
Gartenhotel. Altmannsdorf
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Friday, 19 January 2001

Time Topic Speaker

Diffuse soil contamination indicators Chair person: 
Sigrid Schwarz

9:00–9:45 Proposal for the Development of Policy Relevant Indicators for 
Diffuse Soil Contamination

Sigbert Huber,
A. Freudenschuß

9:45–10:15 Coffee break

10:15–11:30 Country sessions – feedback on the proposed indicators for 
diffuse soil contamination

Beate Werner,
Vibeke Ernstsen, Hans 
Bronswijk,
Carlo Jacomini

11:30–12:00 Discussion

12:00–13:30 Lunch

13:30–13:45 Opening of a round table discussion:
Discussion of a future procedure

Sigrid Schwarz

13:45–14:45 Round table discussion/country statements

14:45–15:15 Coffee break

15:15–16:00 Final discussion and close of meeting
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Annex III: List of participants

Mr(s) Family 
name

First name Institution Depart-
ment

Telefone Fax E-mail Street Town Country

Mrs Freuden-
schuss

Alexandra Umweltbundes-
amt Wien 

Dept. for Ter-
restrial Ecology

(43-1) 313 04 
36 91

(43-1) 313 04 
37 00

Freudens-
chuss@ubav-
ie.gv.at

Spittelauer 
Lände 5

A-1090 Wien Austria

Mr Huber Sigbert Umweltbundes-
amt Wien 

Dept. for Ter-
restrial Ecology

(43-1) 313 04 
36 70

(43-1) 313 04 
37 00

Huber@ubav-
ie.gv.at

Spittelauer 
Lände 5

A-1090 Wien Austria

Mr Schamann Martin Umweltbundes-
amt Wien 

Dept. for Con-
taminated 
Sites

(43-1) 313 04 
33 70

(43-1) 13 13 04 
32 11

scha-
mann@ubav-
ie.gv.at

Spittelauer 
Lände 5

A-1090 Wien Austria

Mrs Schwarz Sigrid Umweltbundes-
amt Wien 

Dept. for Ter-
restrial Ecology

(43-1) 313 04 
36 20

(43-1) 313 04 
54 00

schwarz@ubav-
ie.gv.at

Spittelauer 
Lände 5

A-1090 Wien Austria

Mrs Wepner Martha Umweltbundes-
amt Wien 

Dept. for Con-
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Annex IV: Results of the workshop 
evaluation on indicators for soil 
contamination from local sources

Draft indicator Importance of 
indicator
(No of red dots)

Data availability 
of indicator
(No of green 
dots)

Comments

Driving forces/pressures

Soil polluting activities 14 12

State

Number of sites 13 16 Italy: a problem if 
corresponding to impact level
Ireland: based on preliminary 
desk top study

Amount of hazardous substances in 
soil

1 1

Impacts The Netherlands: ‘change in 
biodiversity’ could also be a 
good indicator for lsc 

Groundwater incidents; impairment 
of drinking water supply

9 9

Responses

Expenditures on remediation 
activities

11 9

Progress in contaminated site 
management

13 11

Brownfields 8 3
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Annex V: Results of the workshop 
evaluation on indicators for soil 
contamination from diffuse sources

Issue or question Proposed indicator No Priority
class

Import-
ance of 

indicator
(no. of 

red dots)

Feasibil-
ity

class

Feasibil-
ity of 

indicator
(no. of 
green 
points)

Driving forces 

Development of 
infrastructure, 
traffic and 
transport

Consumption of petrol and diesel 
oil by road vehicles

D1 L 0 L 2

Road network density D2 L 0 L 2

Development of 
agriculture

Area with organic farming 
(according to Regulation (EEC) 
No 2092/91) as percentage of the 
total agricultural area

D3 L 2 M 3

Percentage of the utilised 
agricultural area under agri-
environmental measures 
following Regulation (EEC) 
No 2078/92 

D4 M 4 M 3

Development of 
human population

No of households per region 
(NUTS 3 level)

D5 M 3 H 13

Aquifer salinisation D6 L 0 L 0

Pressures 

Influence of 
infrastructure, 
traffic and 
transport 

Lead emission due to exhaust gas 
by road vehicles

P1 M 4 M 3

Intensity of 
agriculture

Livestock units per unit area of 
agricultural land 

P2 M 3 M 4

Average pesticide consumption 
per unit area of agricultural land 

P3 H 8 L 2

Use of pesticides (active 
ingredients) in special crops (e.g. 
permanent crops, sugar-beet, 
vegetable)

P4 L 0 L 2

Fertiliser consumption per unit 
area of agricultural land 

P5 M 4 M 5

Sewage sludge application per 
unit area of agricultural land

P6 H 8 H 11

Solid waste disposal per unit area 
of agricultural land

P7 L 2 L 0

Influences of 
housing 

Consumption on fuel oil and gas 
for domestic use. 

P8 L 1 L 2

Influences of 
industry and waste 
management 

Emission records due to industrial 
and waste burning activities

P9 M 3 H 6

State

How many sites 
show trace 
element contents 
over nationally 
used thresholds? 
(geogenic or 
anthropological 
enrichment)

Exceedance of critical loads of 
heavy metal contents in soils 
related to different land use 
(agricultural land, grassland, 
forests)

S1 H 5 M 4
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Issue or question Proposed indicator No Priority
class

Import-
ance of 

indicator
(no. of 

red dots)

Feasibil-
ity

class

Feasibil-
ity of 

indicator
(no. of 
green 
points)

Which areas show 
exceedance of 
critical load of 
heavy metal 
deposition? 

Exceedance of critical loads of 
heavy metal deposition on soils 
related to different land use 
(agricultural land, grassland, 
forests)

S2 M 4 L 0

Input of heavy 
metals due to wet 
and dry 
deposition

Deposition rates of heavy metals S3 L 1 L 1

Long-term deposition rates of 
heavy metals estimated by the 
moss technique

S4 L 0 L 0

Heavy metal 
contamination of 
agricultural land

Heavy metal balance (e.g. Pb, Cd, 
Cu) for agricultural land 

S5 H 10 M 3

Nutrient loads 
(eutrophication) 
on agricultural 
soils

N-balance for agricultural land S6 M 4 M 3

P-balance in agricultural land S7 M 3 M 3

To which extent 
does soil 
eutrophication 
occur?

Soil eutrophication (C/N, C/P) 
related to different land use

S8 M 3 L 0

To which extent 
does soil 
acidification 
occur?

Base saturation related to 
different land use

S9 L 0 L 2

pH CaCl2 distribution (to which 
extent pH-values less than three 
occur in a region) related to 
different land use

S10 L 2 L 2

Depletion of 
humus in soils

Organic carbon or humus content 
in top soils related to different 
land use 

S11 H 8 M 3

Relation of heavy metals in 
topsoils to subsoils 

S12 L 2 L 1

Content of aromatic 
hydrocarbonates 

S13 L 0 L 0

Heavy metal content on 
monitoring sites

S14 M 3 M 4

Impacts

Changes in 
biodiversity

Occurrence of key species in soils I1 H 6 L 2

Changes in forest 
health

Assessment of forest crown 
conditions

I2 M 4 M 5

Nutrient supply of 
forests

Content of nutrients in tree 
foliage 

I3 L 1 M 3

Crop quality I4 M 4 L 2

Eutrophication of surface water I5 L 1 L 1

Responses

What is done to 
reduce emissions?

Statutory regulations on emission 
standards

R1 L 1 L 2

How much on 
support is spent 
for ‘environmental 
beneficial’ 
farming?

Expenditures for ‘organic 
farming’ 

R2 L 2 H 6

Expenditures for agri-
environmental measures under 
Regulation (EEC) 2078/92

R3 L 0 L 1
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