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Models in radiological impact assessment
7 Modelling chain

] Source-term
I Radionuclide dispersion
I Radionuclide transfer

| Exposure / dose

I Impact and risk
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Models in radiological impact assessment

2 Distribution coefficient K

I A key-parameter easy to use

I Macroscopic phenomenological coefficient

I Values in databases (IAEA) Sol

| Variation range : 6 orders of magnitude

Kal

f =
I Main source of uncertainty g2 JetS i <
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Kd = Csolide/Csolution
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Models in radiological impact assessment

TABLE IX. PARTITION COEFFICIENT K, OF RADIONUCLIDES IN SOILS (L/Kg) [37]

Nuclide Soil type
Sand Loam Clay Organic

Expected Range Expected Range Expected Range Expected Range
Ac 4.5%102 1.5x10° 2.4x10° 5.4x10°
Ag  9.0x10' 2.5x10°-3.3x10? 1.2%102  1.3x10' - 1.1x10% 1.8x102  8.1x10' - 4.0x102 1.5x10* 2.4x10* - 8.9%x10*
Am  2.0x10* 1.1x10'-2.6x10° 9.9%x102  6.0x10% - 1.6x10° 8.1x10° 4.5x10' - 1.5%10° LIX10°  3.6x10° - 3.3x10%°
Be 2.4x10? 8.1x102 1.3%103 3.0x10°
Bl = 1.2x102 4.0%10?2 6.7x102 1.5%x10°
Br 1.5%x10' 4.9x10' 7.4%10" 1.8x102
Ca  9.0x10° 3.0x10' 4.9x10' : 1.1x10?
Ccd 7.4x10'  3.7x10° - 1.5%10? 40x10'  1.6%10° - 9.9x102 5.4x102  9.0x10' -3.3x10° 8.1x102  8.2x10° - 8.1x104
Ce 49x102 2.0x10' - 1.2x10% 8.1x10° 4.0x102- 1.6x10% 2.0x10%  7.3x103% - 5.4x10* 3.0x10°
Cm 4.0x10° 1.8x10° 4.4x10%-7.3x10* 5.4x103 1.2x10*
Co 6.0x10' 22x107'-1.6x10* 1.3x10° 9.9x10'-1.8x10* 54x102  1.5x10' - 2.0x10* 9.9x102 4.9x10' - 2.0x10*
Cr 6.7 %10’ 1.0x10° - 4.4x10° 3.0x10'  9.1x102%-99xi0? 1.5%103 7x%102 x10° - 6.0x 10*

1.3x1072 - 8.5x10!
3.0x10° - 8.1x10?
8.2x10°" - 6.7x10!

2.0x10' - 8.1x10?
1.4x10°"' - 1.2x10?

8.2%x1072 - 2'.4><1o2
4.1%10° - 1.3x10°

2.2%10° - 2.7x102

7.4x10' - 4.4x 104

8.2x1072 - 3.3%x10!
3.3x10° - 9.9x10?
8.2x10° - 9.9%x10?

1.6x10% - 2.7x107
2.7x107% Z 1:.1x103

2.0x10°! - 3.6x10°

2.7x10"
2.0x103
1.1x103
1.2x10?

5.0x10°! - 1.5%x103
1.0x10' - 7.4 x10!

1.8x102% - 6.6 %103
5.4x10% - 2.7x10?
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Improving the existing
method

Complementary
approaches

Abandonning the K,
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Improving the existing Complementary

method approaches Abandonning the K

- Finding more relevant
parameters

- Standardizing
measurement
protocols

-> « data-infrastructure
inversion »
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measurement
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inversion »

Adding a kinetic
dimension
Collecting new data

Rejecting the K|
approach

Studying the undelying
elemental processes
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Improving the existing Complementary Abandonning the K,
method approaches

Finding more relevant |- Adding a kinetic - Rejecting the K,
parameters dimension approach
Standardizing - Collecting new data - Studying the undelying
measurement elemental processes
protocols

-> « data-infrastructure

inversion »

A However, the K, approach remains dominant
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Why is the K, approach the dominant one?

7 Practical and social legitimacy

| Weak computational cost and easy-to-use
I Already existing infrastructures
I Political and technical influence of the |AEA

] Consensus among the vast users community
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Why is the K, approach the dominant one?

7 Functions and usages of a model

| First developped as decision models
I Then used for research activities

I Confusion in the epistemic status of the K, leading to
tensions

] Conceptual drift

RICOMET - 31 of July, 2019 - Gauthier Fontaine IRSHN EM.B:.E._E_EDn 12



Why is the K, approach the dominant one?

7 Models, science and representation of the world

] Divergence on a metaphysical level
I Instrumentalism (Dewey)

] Antirealism (Duhem)

] Scientific realism
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Level of analysis

Functions and usages of
a model

Practical and social
legitiacy

Different worldviews

Conceptual history of
the development and
use of models

Political and
institutionnal context

Role of the modelling
agents
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