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Introduction

The department of Decision Strategy Research
(DSR), created in 2000, addresses research projects
in nuclear emergency preparedness. This department
also deals with newly created tasks, e.g. the integra-
tion of social sciences in radiation protection and
nuclear applications in medicine. In 2001, a number
of projects gained momentum, giving rise to many
actions and activities which are dealt with in detail
below, and which should reach full maturity in the
course of 2002.

Background

The multi-disciplinary character of the decision mak-
ing process requires experts, capable of dealing with
technical matters but also with the media and other
stakeholders. Experts in decision making also handle
economical and organisational issues. Hence, the
usefulness of a research group with this broad scope
of interest is evident. Thus, within the Radiation
Protection Division, emergency preparedness, policy
support and social sciences were grouped.
Furthermore, it is the ambition to extend the expert-
ise beyond the nuclear emergency situations,
although the latter is and remains still our key-topic
of research. Moreover, it is essential to expand from
basic scientific research towards applied research as
well as education and training. Although the focus
remains on pure or applied research, we also strive to
offer developments or guidance to any interested
partner.

Besides the work related to decision making as such,
we also co-ordinate the work on radiation protection,
performed in support of the Belgian Government,
such as the radiological surveillance of the Belgian
territory and the initiatives of SCK-CEN within the
medical applications. Most of the work in these areas
is performed in close collaboration with other depart-
ments of SCK-CEN, mainly within the Radiation
Protection Division and the Health Physics and
Safety Department.

Objectives
s to study the process of decision making, with all

its relevant dimensions, in the context of radiation
protection or other nuclear issues; the current
focus is on emergency situations;

s to disseminate the knowledge on decision making
and nuclear emergencies, including the organisa-
tion of training courses, the contribution to man-

uals or guidelines, the participation in working
groups or discussion forums;

a to assist the authorities and the industry related to
radiation protection, and therefore to co-ordinate
the in-house knowledge and to make it available
to third parties;

K to actively participate in and contribute to initia-
tives related to social sciences and their imple-
mentation into SCK-CEN;

m to co-ordinate the efforts of SCK-CEN related to
medical applications of ionising radiation.

Programme
n we perform research on decision support in emer-

gency situations. This research is related to data
assimilation, decision support systems, the
impact upon the food chain and transfer of infor-
mation;

m we make our expertise available to third parties
by organising courses, writing manuals, develop-
ing radiological assessment software for applica-
tion in the early phase of an accident. We support
initiatives by the authorities or the industry to
organise exercises or to standardise approaches in
cases of emergencies;

E we extend our scope of knowledge towards
processes of group decision making using
Information Technology (IT), and we support the
development of IT based tools for decision sup-
port;

s we take initiatives in the scope of medical appli-
cations, related to the work of the Health Council
or the use of Re-188 for medical applications;

m we participate in the initiatives of the social sci-
ences programme. These are reported in the forth-
coming chapter dealing with "Integration of
social sciences";

S we co-ordinate the support to the authorities with-
in the field of radiation protection.

Achievements

Research on Decision support

We have been the scientific partner of Advanced
Projects and Products (AP&P) in the R&D project
"Cohesion, an adaptive Framework for collaborative
Learning and Working", which was sponsored by
IWT (Instituut voor de aanmoediging van innovatie
door Wetenschap en Technologic in Vlaanderen).
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AP&P developed a software platform allowing asyn-
chronous learning and group decision making.

Functionalities such as the use of decision support
techniques (de Borda Multi Criteria Decision
Analysis), discussion lists with easy voting and link-
ing functions, and the management of an asynchro-
nous group process were designed and implemented.
We contributed in writing reports on how to use deci-
sion models expressing preferences in individual and
group decision making, on how to disseminate infor-
mation and on the conditions that are important for
consensus building.

Several test studies were performed, allowing the
fine-tuning of functionality and interfaces and thus
contributing to the improvement of the ergonomics
of the software. Among them, a pilot study was con-
ducted with SCK'CEN staff members on their pref-
erences concerning countermeasures in an emer-
gency situation. During the pilot study we measured
the effects of the tested conditions on several param-

eters, such as the pooling of shared and unshared
information during the discussion process or the type
of consensus building process.

Emergency preparedness and decision
making

Research

European Research Projects

SCK-CEN plays a predominant role in the European
research programmes related to emergency manage-
ment. The European Commission chose SCK'CEN
as co-ordinator of all research projects of the 5Ih

Framework in this field. The thematic clusters
SAMEN and MOSES guarantee to the Commission
that their overall goals in the field of the
5'h Framework Radiation Protection Key Action
Programme are met. The clusters are enhancing the
coherence between the projects, stimulating the
exchange of relevant information and collaboration
between all parties.

We are a member and a task leader of the DSSNET
- network (Decision Support System Network),
including membership of the Advisory Group. DSS-
NET bridges the gap between the developer and user

communities, to guarantee the exchange of expertise
and information. This is achieved through regular
international exercises involving various decision
support systems including the real time on-line deci-
sion support system RODOS, providing the develop-
ers with accurate feedback.

Besides these tasks, we participate in the following
research projects:

s DAONEM (Data Assimilation for Off site
Nuclear Emergency Management).

This project aims at the improvement of the pre-
dictive capabilities of RODOS (or other decision
support systems) by developing and implement-
ing tools for data assimilation. In practice, real
measurement data are brought into the RODOS
system, resulting in improved model predictions.
SCK-CEN co-ordinates this project, which
groups researchers from 9 different institutes.
SCK-CEN participates, together with Warwick
University and Ris0, in the development and
implementation of the data assimilation algo-
rithms in the early phase of an accident.
According to schedule, similar developments are
performed in other institutes covering the food

chain and hydrological modelling. We achieved
the full customisation of the RODOS-system for
the Belgian context.

3 FARMING (Food and Agriculture Restoration
Management Involving Networked Groups).

The FARMING project aims at joining all stake-
holders involved in the case of a radioactive con-
tamination of the food chain. Based upon the
experience gained in UK where such a discussion
group is active since 1997, an effort is made in
France, Finland, Greece and Belgium to bring all
relevant parties together to discuss the practica-
bility and acceptability of the possible counter-
measures. In Belgium, the project is co-ordinated
by SCK'CEN, with active support by the Federal
Agency for Nuclear Control (FANC). Many
organisations representing authorities, profes-
sional organisations, consumers' association,
commerce, environmentalists etc participate in

this project. We created two subgroups, one ori-
ented towards animal products, the other one
towards vegetal crops.

ss MODEM (Monitoring Data and information
Exchange aMong decision support systems).

The prime objective is to facilitate the exchange
of data and information between neighbouring
countries during a nuclear emergency. This proj-
ect attempts to bridge the gap between the various

decision support systems. The systems consid-
ered are the RODOS system (developed by the
European Union, but also implemented in several
Central European countries), ARGOS (developed
and used in the Nordic and Baltic countries) and
RECASS (produced in Russia). It is expected that
this project will give a face-lift to existing data
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transfer protocols and platforms within the

European Union, by introducing cutting edge

Internet technology. SCK«CEN is the co-ordina-

tor of this project, and it is the leading institute for

the development of an Internet based data and

information exchange platform.

EVATECH (Information Requirements and

Countermeasure Evaluation Techniques in

Nuclear Emergency Management).

The overall objective is to enhance the quality

and coherence of response to nuclear emergen-

cies in Europe. This must be achieved by improv-

ing decision support methods, models and

processes in ways that take into account the

expectations and concerns of the many different

parties involved, both in managing the response

and as affected by the consequences. SCK-CBN

performs a survey and organises a scenario based

workshop with participation of decision-makers

and stakeholders.

Collaboration with Eastern Europe and Asia

SCK-CEN participates in the NATO-CCMS Pilot

study on Central Asia. The purpose is to define the

objectives and to draw plans of actions to deal with

the serious environmental problems faced by many

Central Asian countries. We take into account the

approaches for public participation in environmental

decision making, the environmental security issues,

the impact on public health, the economic and socio-

political situations in these countries. Due to the dif-

ficult international situation, the start of this project

is delayed till the beginning of 2002.

Argon-41

This project performed in collaboration with Danish

partners (Ris0 National Laboratory, the Danish

Technical University and the Danish Emergency

Management Agency) aims at the construction of a

database of environmental monitoring data involving

the argon-41 emissions from the research reactor

BR1, the use of smoke generation and detection

devices, gamma detectors (as shown in the picture)

and meteorological observations. The measurements

were carried out early in October 2001 and the

results will be made available in the course of 2002.

This project will validate atmospheric dispersion

models for nuclear emergency management, e.g. the

models developed in SCK-CEN (Model Kempen,

Model Doel and similar) or the Ris0 atmospheric dis-

High-resoiution gamma spectrometer set-up for monitoring the Argon-41 plume

persion model RIMPUFF. The set of data will also be

useful for testing and evaluating data assimilation

algorithms for use in off-site emergency manage-

ment (see also DAONEM). At last, the data will be

very useful to fine-tune monitoring strategies to

determine the order of magnitude of a release.

Education and Training

For a number of years SCK-CEN has been organis-

ing a course on "Off-Site Emergency Planning and

Response to Nuclear Accidents" within the frame-

work of the European Radiation Protection

Education and Training (ERPET) programme of the

European Commission. It covers all aspects of a

nuclear accident, its response and its consequences.

This course was organised this year in Bulgaria, in

close collaboration with the Committee for the Use

of Atomic Energy for Peaceful Purposes (CUAEPP),

with approximately 30 participants.

This international experience also resulted into a

contract with the European Commission to prepare a

Manual on this subject. The main input to this man-

ual originates from the lecturers to the ERPET-

course. SCK«CEN has several direct contributions to

the text, but mainly acts as the co-ordinator of the

project. We are also responsible for the final har-

monisation between the various authors and for the

final layout. This manual will be made available to

the public and the stakeholders through the Internet.

Policy support

One of the purposes of our team is to convert scien-

tific and international knowledge into operational
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support to the authorities. Therefore, we concluded,

with our partners IRE and AVN, a long-term conven-

tion with the Belgian Ministry of Internal Affairs.

This convention is amended with annexes describing

tasks to be performed by the partners, either high pri-

ority tasks requiring specialised knowledge, or con-

tinuous efforts guaranteeing a better operational level

of the Belgian emergency organisation.

Nuclear emergency exercises

SCK'CEN participated in all nuclear emergency

exercises organised by the government in collabora-

tion with the Belgian nuclear facilities. SCK-CEN is

an active member in the "Evaluation Cell" of the

authorities, which advises decision makers on coun-

termeasures to be taken. It also participates as co-

ordinator and provider of monitoring teams.

SCK-CEN has participated in the joint international

exercise (J-INEX 2000) organised at the Gravelines

power station by various organisations (OECD/NEA,

IAEA, EC) and many participating countries. A data-

base of suitable measurement points (e.g. at water

surfaces) was set up and tested. SCK-CEN cus-

tomised radiological assessment tools to the site of

Gravelines and provided an expert during the exer-

cise.

A tabletop exercise was organised by the provinces

of Oost-Vlaanderen and Antwerpen, in close collab-

oration with the nuclear power plant of Doel and the

Federal Government. The purpose was to bring

together all services intervening at the provincial or

local levels. The evaluation and decision making

steps at the federal level were compressed in time

and illustrated to the participants, which then had to

reflect upon their actions, roles and responsibilities.

SCK«CEN contributed to the preparation phase and

acted as the moderator during this exercise.

Aquatic plant (yellow iris - Iris pseudacorus.) sampling along the banks of the
Meuse river. Such biological indicators are used to monitor the radioactive release
from nuclear power plants.

Our expertise also resulted into a contract with

BELGONUCLEAIRE, in order to make a conse-

quence analysis of an accident in a planned waste

storage facility. This study was performed jointly by

the DSR department and the section "Radiological

Assessments".

Surveillance of the territory

During the triennial low water regime called the 'cho-

mage', the Meuse is given its natural flow, allowing

maintenance works to the sluices and the banks. This

low water allows sampling of species that normally

are hardly accessible (see picture). In this period (this

year at the end of September and the first week of

October) we organised an intensive sampling cam-

paign in the Upper Meuse river, in close collabora-

tion with the Universities of Namur and Gembloux.

All samples have been prepared for analysis. The

results will be available by the end of 2002. Such a

campaign allows assessing the impact of the Chooz

power stations upon the ecosystem of the Meuse, as

all compartments are studied: water, sediments,

aquatic plants, fish and crustaceans. The recent cam-

paigns essentially showed that the levels of artificial

radioactivity are hardly detectable.

We continued our contribution to the radiological

surveillance of the Belgian territory. To cope with

new requirements by the European Commission and

the creation of the Federal Agency for Nuclear

Control, we discussed with the FANC, the IRE and

the Scientific Institute of Public Health - Louis

Pasteur (Brussels, Belgium), the necessary updates

of the sampling and measurement schemes.

In 2001, we continued our evaluation on behalf of

ONDRAF/NIRAS of the present radioactivity levels

at and close to the Mol-Dessel site. The objective is

to describe the present radiological situation and

define it as a reference data set in case a shallow land

burial facility for low level radioactive waste would

be constructed on the site. The study contains two

important parts: an overview of historic data, and the

results of the aerial gamma survey carried out by the
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Scottish Universities Research and Reactor Centre
(SURRC) last year.

Medical applications

A few years ago, SCK«CEN took initiatives related
to the medical applications based upon the use of
ionising radiation. The work within the field of inter-
ventional radiology is described in the contribution
about Safeguards and Nuclear Measurements.

The use of Rhenium-188 for medical applications

Rhenium-188 is a very promising radionuclide for
therapeutic use in many medical applications and
BR2-reactor is a suitable neutron source for the pro-
duction of this isotope. The most important develop-
ment last year is related to the preparation of an
Economic Interest Grouping called Medara. Medara
aims at performing research on the production of
188W/188Re generators and the use of Rhenium-188 in
medical applications. Partners of Medara are the
Antwerp Innovation Centre (AIC), the IRE and
SCK«CEN. A very close collaboration with several
universities (mainly VUB in Brussels) and hospitals
(incl. Middelheim hospital in Antwerp) is foreseen.
Furthermore, Medara developed an international net-
work with partners having very complementary key
activities, so that all phases in the research can be
dealt with, starting from the initial purification and
enrichment of tungsten metal and ending at tests in a
hospital. For the moment, the negotiations are still
ongoing, but in the mean time, the introduction of
research projects in a European context is being pre-
pared.

planned a nuclear exercise involving cross-boundary
consequences. For this purpose, SCK-CEN will col-
laborate with RIVM (The Netherlands). SCK-CEN
will be responsible for the working group within the
DSSNET dealing with data and information
exchange.

Within the DAONEM project, the data assimilation
software for the early phase will be implemented into
the RODOS, and RIMPUFF models. As the
MODEM and EVATECH projects just have started,
first achievements are expected next year. In the
FARMING project, we will orient to more practical
and problem oriented discussions regarding the prac-
ticability and acceptability of agricultural counter-
measures.

Several research projects are close to their end. The
analysis of the data related to the validation of radia-
tion fields of a plume containing Argon-41 will be

finished in 2002. Similarly, the Cohesion project has
formally reached its end and we want to investigate
whether the software can be used for other applica-
tions.

Related to support activities

The outcome of the present negotiations with the
government will define our future support activities.
It is obvious that the radiological surveillance of the
Belgian territory remains important, taking into
account the extra requirements imposed by interna-
tional treaties. The convention with the Ministry of
Internal Affairs for emergency support is important
for our department in the near future.

Other activities in the medical field

We provide scientific secretariat support to the sub-
division "Radiation" of the Health Council and its
working groups on "interventional radiology",
"nuclear medicine" and "radio-ecology". Several
members of SCK'CEN also intervene as experts

within these working groups.

Perspectives

Related to research

All European cluster and research projects continue
next year. The DSSNET management group has

Related to contract work

At present, the authorities aim at obtaining some har-
monisation of the radiological assessment models
used in case of nuclear emergencies. Our group
developed software for the Doel power station and
the Mol-Dessel site and it adapted these versions to
deal with the sites of Chooz and Gravelines and to
deal with transport accidents. Negotiations with the
Tihange power station have led to a contract for the
development of a similar tool. Due to the new legis-
lation, the nuclear operators have to revise their safe-
ty report on the impact of the installations. This
resulted in a contract with BELGONUCLEAIRE and
in a study for our own installations.
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Antwerp Innovation Centre NV

(Antwerp, Belgium)

Advanced Projects and Products

bvbv (leper, Belgium)

Association Vin?otte Nuclear

(Brussels, Belgium)

Centre for Energy Policy and

Economics (Zurich, Switzerland)

Committee for the Use of Atomic

Energy for Peaceful Purposes

(Sofia. Bulgaria)

Danish Emergency Management

Agency (Denmark)

Forschungszentrum Karlsruhe

(Karlsruhe, Germany)

Institut de Protection el de Surete

Nucleaire (Fontenay-aux-Roses,

France)

Institut national des Radioelements

(Fleurus, Belgium)

National Radiological Protection

Board (Didcot, UK)

Riso National Laboratories (Ris0,

Denmark)

Rijksinstituut voor

Volksgezondheid en Milieu

(Bilthoven, The Netherlands)

Scottish Universities Research

& Reactor Centre

(East Kilbride, UK)

The University of Warwick

(Coventry, UK)

Vrije Universiteit Brussel

(Brussels, Belgium)

Ministry of Public Health, Health

Council (Brussels, Belgium)

BELGONUCLEAIRE (Dessel,

Belgium)

European Commission, DG RTD

(Brussels, Belgium) and DG ENV

(Brussels and Luxembourg)

FANC

IWT

ONDRAF/NIRAS

Federal Agency for Nuclear

Control (Brussels, Belgium)

Inst i tuut voor de aanmoediging

van Innovatie door Wetenschap en

Technologic in Vlaanderen

(Brussels, Belgium).

Belgian Agency for Radioactive

Waste and Enriched Fissile

Materials (Brussels, Belgium)
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