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As part of the International Arctic Seas Assessment Project (IASAP) of IAEA a working

group has been created to model the dispersal and transfer of radionuclides released from the

radioactive waste disposed of in the Kara Sea. The objectives of the group are

(1) development of realistic and reliable assessment models for the dispersal of radioactive

pollutants both within and from the Arctic ocean and

(2) evaluation of the contributions of different transfer mechanisms to the pollutant

dispersal and hence ultimately to the risks to human health and environment

To achieve the first objective, a detailed benchmarking scenario has been developed which

encompasses the main oceanographic and physical features of the area as well as local site specific

characteristics. The aim of the benchmarking work is to quantitatively assess the reliability of the

models, which would lead ultimately to the evaluation of consensus /best estimates of the

concentration fields to be used in the radiological assessment.

The benchmark scenario

The benchmark scenario has four main components:

a) the source terms and the release patterns

b) a general oceanographic and geophysical description of the areas of interest, including

specific bays on the east coast of Novaya Zemlya, the Kara and Barents Seas, and the Arctic

Ocean in general.

c) a description of the Arctic marine ecosystem and

d) selected endpoints for prediction.

Within the source term description of the benchmarking work, four nuclides (Cs-137, Pu-239, Tc-

99 and Co-60) were selected. The choice can be justified in terms of their varying half-lives and

degrees of conservative behaviour. Two release patterns (instantaneous and fixed rate per year

for 10 years) with the sources sited in an eastern bay of Novaya Zemlya (Abrasimov Bay) and in

the Novaya Zemlya trough of the Kara Sea complete the description.
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For the general description, effort was initially concentrated on summarising the oceanographic

features of the Kara and Barents Seas and the Arctic Ocean as a whole, including very preliminary

figures on ice transport. This information has been continually expanded as more site specific

information has become available and additional physical geographic information has also been

incorporated (sedimentology primarily). In the second phase, information on the biological

productivity of the area was introduced reflecting the second objective of the work.

Within the physical description of the area (Kara and Barents Sea and Arctic Ocean) are included

the main flows (direction and volumes), average salinity and temperature for the main water

masses (Pavlov, 1994), a general sedimentological description including suspended sediment load

and sedimentation rate (Ivanov, 1994) and the biological and ecological description of the area

(main fish types, migratory routes, fish catch figures and foodchains (Sazykina and Kryshev,

1994). At a local scale, a bay of Novaya Zemlya is described, the description being based on

Abrasimov Bay and the results from several joint Russian/Norwegian cruises ( Foyn and Nikitin,

1994, Joint Norwegian-Russian expert group, results from 1993 expedition, 1994).

The endpoints have been selected to permit differentiation between the various model

characteristics, the relative importance of different transfer mechanisms, spatial and temporal

scales of the radiological assessment. For the initial benchmarking exercise, participants provide

maximum concentrations in seawater and sediment within the Kara and Barents Seas (3 locations

within each) and at a number of other locations around the Arctic (Chukchi Sea, central Arctic,

Beaufort Sea, Davis Strait and Iceland Sea), and the time at which the maximum occurs.

The models

The models which are being benchmarked have quite different temporal and spatial capabilities

and include physical (3-D circulation) models which provide a detailed description of the spatial

distribution of the pollutant dispersal but which are limited in terms of run time, and

compartmental models which are spatially averaged but can be run for extended time periods.

The modellers have also have placed different emphases on processes occurring within the area.

Thus the models may be considered complementary in many aspects.

Within the group, a number of compartmental models have been designed, several are global in

spatial extent and have been developed from existing models (eg used in EU Marina project), but

146



now include more detailed structure within the Arctic. More regional models have also been

developed, two of which are linked to dynamic ecological models. The models differ in terms of

the definition of the compartments, the vertical water structure and their treatment of the

sedimeni/water interface.

Two 3-D baroclinic hydrodymanic models for the Barents and Kara Seas and the Arctic Ocean

are also being used, both models can be and are linked to sea-ice models. They provide a very

high spatial resolution, but the predicted time horizon is relatively short (10 years). One of the

models does not include a sediment interaction and thus its results are more appropriate for

passive tracers. In addition, one of the models has also been applied at the bay scale.

The different models overlap in space and time, but it is clear that no single model can provide

predictions at all levels of the space and time scales required for the assessment of critical group,

individual and collective dose calculations.

The results

The results from the benchmarking have been compared and the results of the comparison are

summarised in terms of agreement in maximum concentrations and when the maximum

concentrations occurred. This has been carried out for both water and sediment, at each of the

defined locations and for each of the radionuclides. The paper will present a full description of

the benchmarking results and will discuss the similarities and differences. The role of the exercise

within the modelling programme of IASAP will be discussed and the planning for the next stage

of the work presented.
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