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The EFMARE project is an extension of the NKS project

"Consequences of severe radioactivity releases Statens stralevern

Morwegian Radiation Protection Authority

to Nordic marine environment (COSEMA)

Scenarios:

1. Nuclear power plant accident

2. Modern Russian operative
submarine accident
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Marine regions:
Iceland coastal waters

Faroe Islands
Norwegian Current —
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Accident release scenarios
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Nuclear power plant accident (Reisted, 2008)
(COSEMA, 2013) |
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Consequences after the release of radionuclides :

edispersion of radionuclides in water and sediment
phases

ebioaccumulation of radionuclides in biota

edoses for human and marine organisms.
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Models

« 3D Hydrodynamic numerical ocean model CODE

« VTT's DETRA computer code

e NRPA box model

« Regional Iceland box model for the Iceland coastal waters
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The NRPA and regional Iceland compartment models
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Case study: submarine accident. The end point example
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Hypothesis for improvement

« Development and implementation of the bioaccumulation
process into the models

 Evaluation of the seasonality/time variability with following
iImplementation into the models

WWW.Nrpa.no NARANANRN ﬁ Statens stralevern



Evaluation of the seasonality / time variability with following

Implementation into the models (3D CODE model)
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Particle density, point A (2002-2014)
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Comparison between 3D CODE and Regional Iceland models
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Bioaccumulation submodels

Source term of radionuclides

Y

Zooplankton

/T\ Catchment
Sea basin HT.ITHEH_ Prey-fish T*.f;.bi -
| | R e\
Bioaccumulation model ! - Big predatory
based on Thomann (1981) e T
fish
Buried sadiment

Conceptual bioaccumulation model for
the DETRA computer code

WWW.Nrpa.no TAVAVAVATAVAVLY ﬁ Statens stralevern




Case study: dynamic bioaccumulation submodel
based on Thomann (1981)
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Here C). and C(t). , — concentrations of radinuclide in trophic levels "i” and "i-1",
C,y — concentration of radionuclide in water column,

AE; — the assimilation efficiency for trophic level "i",

IR, — ingestion per unit mass for trophic level "i",

k,; — rate of the direct uptake of activity from water column for trophic leve
k — the excretion rate for trophic level "i".
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Validation |I: The Gulf of Finland

TheGulf of Finland, water
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Validation |I: The Gulf of Finland
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Case study: the Iceland coastal waters
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Te-132
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Te-132: "equilibrium way”
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Te-132: "Equilibrium Way” for Submarine
Accident Scenario

Gr.3 Fish

Guideline level

Concentration in

Cs-137

6e+4 03 0,4 0,5 0,6
Year
5e+4
1000 -
»n 4detd — water, Bq/l
S —— Fish, CF, Ba/kg f.w. 800 1 ;
= _ i %] water, Bq
c fmali-ﬂf]h ’BB%kg’f fow. S Fish, CF, Ba/kg f.w.
£ 3e+4 arg 1ish, Ba/kg, T.w. 2 00 4 Small fish, Ba/kg, f.w.
(] = Larg fish, Ba/kg, f.w.
g 5 Guideline level, Ba/kg f.w.
o 2
O 2e+4 - 8 400 -
le+4 200 -
0 T |
I I I I I 60 80
0 20 40 60 80

Days
Days

WWW.Nrpa.no \ WATATATAVATAVAVITAY Statens stralevern

Norwegian Badiall



Conclusions

Results of implementation of the kinetic model for
bioaccumulation processes into models clearly
demonstrated that there is a significant quantitative
difference between the kinetic modelling approach and the
approach based on the constant concentration rates.

It is clearly demonstrated that dynamic modelling of the
bioaccumulation processes can provide a more correct
description of the concentration of radionuclides in biota
and, therefore, these results support the main goal of the
EFMARE project.

The results emphasize the necessity to use operational
hydrodynamic ocean models in order to forecast pollutant
dispersal in Icelandic waters with regards to evaluate the
temporal variability . The use of particle density can be used
for comparison and improvement of the modelling tools.
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