
MARK Loos

RADIATION PROTECTION

Introduction

SCK-CEN considers it as a national responsibility to
maintain an active state-of-the-art expertise on each
aspect of radiation protection from health physics
measurements, dosimetry, radiological assessment
and optimisation, radioecology, radiobiology and
epidemiology to radiation protection management
techniques and policy support. We apply this exper-
tise not only for the own needs of the Centre, but also
in interdisciplinary actions in the field of nuclear
emergency management, for the surveillance of the
Belgian territory, for the remediation of radioactive-
ly contaminated sites, in medical applications and for
the study of the effects of low doses of ionising radi-
ation. Research projects in social sciences deal with
non-technical aspects of radiation protection and
nuclear energy. All our research projects are strongly
linked with international programmes. Our
International School for Radiological Protection
(isRP) is highly significant for the continuous educa-
tion and training programmes on radiological protec-
tion.

Environmental remediation

SCK*CEN's departments work together to cover
most stages of environmental and site remediation.
We contribute to the problem handling for cases in
Belgium mainly by inventarisation, characterisation,
radioactivity and radiation measurements, radiologi-
cal assessment, performance studies, proposing and
evaluating remediation options and approaches, sci-
entific advise for decision makers, support of clean-
up teams and compliance monitoring after remedia-
tion. Our research programmes focus on an integrat-
ed approach towards impact assessment for and
remediation of contaminated sites and on the study of
the fate of radionuclides in the environment, with
emphasis on processes at the roots of plants. We use
the Belgian cases as test cases for model calculations
and remediation approaches in international research
projects. Our experience is valorised in a project for
remediation of uranium mining and milling tailing
sites in Kyrgyzstan.

Emergency planning

The efforts of the past years resulted in a predomi-
nant role of SCK'CBN in the European research pro-
grammes concerning emergency management. We
are involved in programmes on data assimilation,
data exchange, improvement of decision support
methods and food and agriculture management. The

European Commission chose SCK-CEN to chair the
thematic clusters of all 5th Framework projects in
this field, to ensure enhanced coherence and to stim-
ulate collaboration.

We support the Belgian authorities by applying sci-
entific and international knowledge in the practical
operation of emergency management and response
teams. Therefore, we (and also our partners IRE -
National Institute of Radioelements and AVN -
Association Vingotte Nucleaire), concluded a long-
term convention with the Belgian Ministry of
Internal Affairs. This convention is amended with
annexes describing tasks to be performed by the part-
ners, guaranteeing a better operational level of the
Belgian emergency organisation. Various groups in
SCK«CEN participate in these tasks.

Radiation protection research

The aim of this research group is to study the effects
and the impact of radiation on the population.

On the biosphere scale, the "impact assessment
group" evaluates the radiological impact of radioac-
tive contaminations in the environment. The calcula-
tion of the exposure of relevant groups, takes the
migration of radionuclides through various compart-
ments and pathways into account. The radioecology
group performs research on the parameters involved
and on models to describe these processes.
Laboratory, greenhouse and field experiments sup-
port the programmes.

On the molecular scale, the radiobiology group uses
the new molecular biology techniques to study the
role of genetic instability in radiation induced effects
in the developing organism and for space travelling,
in bacteria exposed to cosmic radiation. We investi-
gate changes in gene expression after irradiation with
the technique of micro-arrays.

Low-level radioactivity
measurements

The laboratory measures the activity of alpha and
beta emitters in various biological and environmen-
tal samples, requiring chemical separation to
enhance detection limits. We focus research on the
optimisation of monitoring for internal exposure, in
the frame of a European project. We evaluate the
uncertainties associated with indirect measurements
such as bioassay of urine and faeces. Investigations
are concentrating on analytical procedures set up for
monitoring (Th, U, Pu and Am). Detailed informa-
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tion is requested from laboratories around the world

concerning chemical procedures, chemical tracers,
measurement procedures, calculation of uncertain-

ties, determination of detection limits and measure-
ment equipment used.

Safeguards and physics
measurements

We participate together with experts from most

European countries, in a new EURADOS working

group on harmonisation of individual monitoring in

Europe. The working group forms a network sharing

information between its members and provides a
liaison with colleagues in the dosimetry, metrology

and regulatory communities in their respective coun-

tries.

We improved various software packages for gamma

and neutron measurement installations. We have

built five fork detectors for Euratom (Luxembourg),

to be used for safeguards verification measurements
on spent fuel assemblies under water.

We offer the know-how and nuclear measurement

capability as a service to government and industry
and we use it as well in many other research projects.

Decision strategy research and
policy support

Research on decision support is focussed on asyn-

chronous group decisions, supported by information
technology. We investigated the use of decision mod-

els, the dissemination of information between partic-

ipants and important conditions for consensus build-

ing. The main subject of research is emergency man-

agement (cfr. higher).

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 FANC (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.

Social sciences in nuclear
research

Research in the non-technical fields related to radia-

tion protection and nuclear energy is focussed on:

a sustainability and nuclear development;

s transgenerational ethics related to long-lived
radioactive waste;

s legal aspects and liability;

n safety culture related to organisational factors and

9 culture and needs of the experts.

The reflection groups on "expert culture" and "ethi-

cal choices in radiation protection" contributed to

improve the communication between "technical" and

"less technical" staff.

The research group developed a draft of an ethical
charter for SCK-CEN that will be discussed in 2002

by all staff members and advisory committees.
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