





General modelling description-the physi

General deterministic model developed to simulate the tim
pollutants

(33’Cs and heavy metals (especially Cu, Ni, Mn)) in the

Full Navier-Stokes equations for transient, thr
transfer.

For radioactive 3’Cs and the above me
demonstrated by applying it at the

Solution method:the finite-vo
CFD code PHOENICS.
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CALCULATION FORMULAE

Al. Activity concentration in organism based on activity concentration in
Ssea water
Activity Concentration in water [[mBqg/I)x10-3] X Concentration Factor =
Activity Concentration in organism (Bg/kg wet mass)

A2. External dose rate estimations based on sediment and sea water
activity concentrations
Sediment
D =9.58 x 10-** As(*3'Cs) Gy/s
Where : As('37Cs) Activity Concentration of '3’Cs in sediment (Bg/kg)
Sediment — Sea water interphase
D=4.79 x 1014 [As(A)13’Cs+ As(B)'3'Cs] Gy/s
As(A)137Cs Activity Concentration of 13’Cs in seawater (Bg/l)
As(B)'37Cs Activity Concentration of '3’Cs in sediment (Bg/kg)
Sea water
D =9.58 x 1014 As(*3"Cs) Gy/s
Where : As('37Cs) Activity Concentration of '3’Cs in sea water (Bqg/l)






Results and Discussions

The effects of the dose rates received by marine biota depend on the radiosensitivity
of the exposed organism. In terms of the conceptual model of organism response to
the environmental pollutants and their possible effects, the estimated dose rates lie to
the “uncertainty zone”, that means no detected effects. Nevertheless, the above
environmental impact analysis assesses only the ionizing radiation, whereas the
possible synergetic action of other environmental stressors has not been taken into
account.

For comparison reasons it is mentioned that the corresponding values of dose rates
due to natural gamma radiation for the Greek marine environment are in the range of
0.326 10+ — 0.05 uGy d" in sea water.

For further discussion in the agenda

« Sensitive tools for detecting the effects of pollutants to marine
organisms

« Methods and techniques for the source apportionment of the final
effects to marine organisms
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Oil Spills (model results)
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The spill, 10 s after the accident

The spill, 6.5 hours after the accident

The spill at a depth of 25m, after 6.5 hrs
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