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Background

Radiological assessments constitute an important
discipline in radiological protection. The observance
of the basic principles of radiation protection (justifi-
cation, optimisation and limitation of individual
dose) requires that the radiological doses from prac-
tices or dose savings from countermeasures be
assessed.

Important domains where radiological assessments
have a large importance and raise specific needs are
radioactive waste disposal and remediation of
radioactively contaminated environments. This proj-
ect is addressing radiological optimisation in those
domains in general and issues related to radiological
assessment in particular.

Objectives
~ to elaborate and improve methods and guidelines

for the evaluation of restoration options for
radioactively contaminated sites;

EI to develop, test and improve biosphere models for
the performance assessment of radioactive waste
disposal in near-surface or deep geological repos-
itories;

3 to assess the impact of releases from nuclear or
industrial installations.

Programme

Within the framework of the fourth EC Radiation
Protection Research Programme (DGXII),
SCK'CEN has co-ordinated the project RESTRAT
(REstoration STRATegies for radioactively contami-
nated sites and their close surroundings).

RESTRAT aimed at the development of a generic
methodology for ranking restoration techniques as a
function of site characteristics in a radiological opti-
misation framework. It involved the collaboration of
Westlakes S.C. (U.K.), Studsvik Ecosafe (Sweden),
Risoe N.L. (Denmark), FZ Rossendorf (Germany)
and SCK'CEN as co-ordinator. Five contaminated
sites served as example cases to demonstrate the
methodology: the Drigg disposal site (U.K.), the
Ravenglass estuary (U.K.), the Ranstad tailing site
(Sweden), the lake Tranebarssjon at Ranstad
(Sweden) and the river Molse Nete (Belgium).

In the field of impact assessment of radioactive con-
taminations or releases of radioactive substances in
the environment, our department is in charge of opti-
mising models for evaluating biospheric concentra-
tions and doses to humans. To keep in touch with the

international developments in that field and to
upgrade our assessment models, we are participating
in international validation studies. We are currently
participating in the IAEA programme BIOMASS
(Biosphere Modelling and Assessment methods),
providing an international focal point in biospheric
assessment modelling. The two major themes in
BIOMASS are radioactive waste disposal and envi-
ronmental releases; the latter further divided into
dose reconstruction and remediation assessment. An
additional theme concerns biosphere processes. In
the first theme (radioactive waste disposal) and in the
third theme (biosphere processes) we are participat-
ing on behalf of NIRAS/ONDRAF in the framework
of our radiological impact assessments for radioac-
tive waste disposal. In the second theme we are lead-
ing the working group on remediation assessment
with a test scenario about the site of Olen, around the
Bankloop brook.

Radiological impact assessment and optimisation
studies in the frame of restoration of radioactively
contaminated sites and land disposal of radioactive
waste, are performed as a support to the policy of the
competent authorities and for other clients.

A PhD thesis started this year, aiming at the develop-
ment of a transport model for small rivers of the
Nete-basin, contaminated with NORM (naturally
occurring radioactive material), in particular 226Ra.

Achievements

Restoration Strategies - RESTRAT

In the framework of RESTRAT, SCK'CEN has co-
ordinated the tasks in the various working packages:

example case studies;

.. physicochemical phenomena governing the

behaviour of radioactive substances;

" documentation on restoration techniques;

' elaboration of a risk assessment model;

selection of restoration options;

elaboration of a manual.

In addition, we have been mostly involved in docu-
menting physical restoration techniques and describ-
ing and characterising the example case of the river
Molse Nete, the reports of which have been written.

As the projects under the fourth EC Radiation
Protection Research Programme reached their end
this year, the final report of RESTRAT has been
drawn up. Moreover as foreseen, a manual explain-
ing the methodology and applying it to the example
cases has also been elaborated.
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International validation studies -
BIOMASS

In BIOMASS Theme 1, Radioactive waste disposal,
we participate in three task groups, TG 1, TG 2 and
TG6.

TGI, dealing with guidance on the definition of
exposed groups and TG2, providing guidance on the
application of data to assessment models nearly
achieved their aims. Only the final reports still need
to be finished. TG6 (Model developments) deals
with the elaboration of models for example reference
biospheres. Four supplementary example reference
biospheres were considered and worked out:

is a reference biosphere consisting of a water well
for drinking water and irrigation purposes;

ffi a reference biosphere with natural migration of
contaminated groundwater;

is two reference biospheres with changes in time and
applied to two example sites: Harwell (England)
and Aspo (Sweden).

In BIOMASS Theme 2, Environmental releases, the
working group on remediation assessment, of which
SCK'CEN is WG leader, has achieved the task rela-
tive to the first approach, related with the assessment
of the influence of a remedial action Darried out in
the past (deep ploughing). The report about this task
has been made available. In the second approach
which is related to the assessment of the effective-
ness of potential remedial actions (removal of con-
taminated soil and capping), deterministic model cal-
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culations have been carried out (see figure below).

The uncertainty and sensitivity analyses have been

prepared, determining the confidence intervals of the

uncertain parameter values.

In BIOMASS Theme 3, Biosphere processes, we

participate in the working group on fruit modelling.

In this working group the literature review on trans-

fers of radionuclides to fruit has been discussed and

adapted. A conceptual model for transfer of radionu-

clides to fruit has been presented and discussed. Two

testing scenarios were set up (after modification of

the initial scenario). They concern the contamination

of soil, fruit and leaves of strawberries, apples and

black currents due to a spike release and a continu-

ous release of " 'Cs, «>Sr, 129I.

Modelling of the transport of radium in small rivers

The PhD thesis concerning the modelling of the fate

and transport of NORM, in particular radium, in

small rivers, started in September 1999. During the

first months a literature review was set up.

Radiological impact assessment with respect to

waste disposal

The scenario study with respect to the safety analysis

of the UM. (Union Miniere) radium storage facility

has been finished and the final report drawn up.

Subsequently UM ordered an impact assessment

study, considering the scenarios selected. This will

be carried out in the year 2000.

Perspectives

As BIOMASS will end in the year 2000, the work

has to be finished in that year. This means that for

theme 2, remediation assessment WG, where we

have the lead, the results of the deterministic and of

the probabilistic modelling of the Olen Scenario B

are to be analysed and a final draft version of the

IAEA-TECDOC report is to be produced. With

respect to theme 1, we intend to apply the reference

biosphere methodology to the Mol site, through an

international or own R&D project.

With respect to theme 3, we intend to introduce a

fruit module into our biosphere models, as well in the

dynamic DOSDIM model as in the equilibrium

BIOSPHERE model.

The work for the PhD thesis on the transport of radi-

um in small rivers during the year 2000 will consist

mainly of an extensive sampling and measurement

campaign in the river Grote Laak, next to the contin-

uation of the literature search.

An impact assessment study of the radium storage

facility in the Olen plant of Union Miniere will be

carried out in the year 2000, with support of the

department of Waste and Disposal.

A contract has also been obtained from EdF (co-ordi-

nator ANTEA) for a radiological impact assessment

of liquid Na-22 discharges into the Rhone, at Creys

Malville.

Support will be provided to the R&D project on envi-

ronmental restoration (4 year programme) initiated

by the section of radioecology. The dynamic bios-

phere model (DOSDIM) will have to be applied and

a new vegetation model to be developed.

Scientific Partners

NRPB: National Radiological Protection Board (Didcot,

United Kingdom)

Risoe National Laboratories (Roskilde, Denmark)

SPA Typhoon: Scientific Production Association Typhoon

(Obnisk, Russia)

UG: Universiteit Gent (Gent, Belgium)

Studsvik EcoSafe (Nykoping, Sweden)

FZR: Forschungszentrum Rossendorf (Dresden, Germany)

EPRI: Electric Power Research Institute

CEA-IPSN: Institut de protection et de surete nucleaire

PSI: Paul Sherrer Institute

SSI: Swedish Radiation Protection Institute

Mouchel & Partners Ltd.

CLRP: Central Laboratory for Radiological Protection

University of Veszprem

NRI: Nuclear Research Institute (Czech)

SENES: Senes Oak Ridge Inc.

CIEMAT: Centro de Investigaciones Energetical,

Medioambientales y Technologicas

ENRESA: Empresa Nacional de Residuos Radioactivos

SA

VTT Technical Research Centre of Finland

GSF: Gesellschaft fiir Strahlen- und Umwelforschung

Sponsors

EC: European Commission, Radiation Protection

Programme, DGXI and DGXII

Customers

NIRAS/ONDRAF: Nationale Instelling voor Radioactief

Afval en Verrijkte Splijtstoffen/
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Organisme National des Déchets Radioactifs et des

matières Fissiles enrichies (Brussels, Belgium)

UM: Union Minière (Olen, Belgium)
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