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CONTEXT

“… maintenance of biological diversity, the conservation of 
species, or the health and status of natural habitats, 
communities, and ecosystems” …

Objectives of the ICRP / IAEA

“It also recognised the needs of some national authorities to 
demonstrate, directly and explicitly, that the environment is 
being protected…”

AND

2018

2008

 System developed in coherence with that for humans

The approaches are based on a set of 
reference organisms
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ICRP/IAEA approach (RAP for Reference Animal 
and Plant)

ERICA Approach (RO for 
Reference Organism)

CONTEXT
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ICRP, 2008 (publication 108)
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CONTEXT / PROBLEMATIC

Generic reference points to ensure 
the protection of all wildlife 

RO / RAP :

Endangered or protected species
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Default OR or RAP
(Ait Bout et al., 2021; Batlle et al., 2011; Brown et al., 2016; 

Carolan et al., 2011; Kautsky et al., 2016; Lavrentyeva et al., 2016; 
Robinson et al., 2010; Shishkina et al., 2016; Smith et al., 2010; 

Vandenhove et al., 2013, Stark et al., 2017)

Species identified on site (Batlle et al., 

2016; Charrasse et al., 2019; Jaeschke, B et al., 2013; 
Posiva, 2014; Torudd and Saetre, 2013, Stark et al., 

2017)

+
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CONTEXT / PROBLEMATIC

Pragmatic question : “Does the use of the generic organisms defined by different 
approaches in a risk assessment really protect all species in the different target ecosystems in 
terms of dosimetry?”

?

MODARIA II program from the IAEA (Modelling and Data for 

Radiological Impact Assessments)

 Collaboration with the WG 3 (« Assessments and control of exposures to 
public and biota for planned releases to the environment »)
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GENERIC APPROACH
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*ICRP, 2008; 2009; WTD; www. wildlifetransferdatabase.org/, 
Copplestone et al., 2013, Beresford et al, 2016 

Assumptions for endangered/protected species or not well 
characterized species : 

Meadow 

pipitLittle owl

Eurasian 

nuthatch

Identical
CR 

Concentration in 
organism

Concentration ratio* (CR)
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GENERIC APPROACH
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Activity concentration 
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*ICRP, 2008; 2009; WTD; www. wildlifetransferdatabase.org/, 
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Concentration in 
organism

Concentration ratio* (CR)

Dose coefficient (int/ext)

Dose rate

The question comes down to

What is the influence of the diversity of sizes 
and shapes of the ellipsoid + Habitat diversity ?

GENERIC APPROACH
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Objective : To bound uncertainties around the conceptual representation of 
species in assessments in case of routine atmospheric releases

Maximal predicted Dose rate 

(DR) differences between 

hypothetical organisms and 

its corresponding Generic 

Organism (GO) were

estimated.

9

OBJECTIVE
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METHODOLOGY

List of radionuclides (75)

(http://biotadc.icrp.org/; 
ICRP publication 136)
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http://biotadc.icrp.org/
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RESULTS
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CONCLUSION

“Pragmatic question : Does the use of the generic organisms defined by different approaches in a risk assessment really protect 
all species in the different target ecosystems in terms of dosimetry?”

YES, in the vast majority of cases, by a factor of 2/3
Particular attention to short-lived RNs if they contribute mostly to the dose rate

On the condition that the CRs/transfer factors used are identical between "real" and 
"reference" organism

The greatest uncertainty relies on the CR ratio (Johansen et al, 2012; Stark et 
al, 2015) 

Adding site specific species to the set of reference organism can respond to various interests, 
such as demonstrating to the stakeholders more specifically the actual protection of the 
environment
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CONCLUSION

 Consideration of 400 species (terrestrial) (initial step) 

 Application of two filters

 Species selection based on non-human biota 
representation for dosimetric calculation

 Species selection based on ecological stakes

28 species

13
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CONCLUSION

28 species selected
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Lang's short-tailed blue

Cricket specie

Southern festoon

Spiked Magician

Festive Toothed Grasshopper

Flying insects- RO

Hermit beetle

Scarabaeus specie

Yellow scorpion

Arthropod - detritivorous-RO

Montpellier snake

Sand lizards specie

Reptile- RO

Red squirrel

European badger

Eurasian beaver

Wood mouse

Mammal Small- RO

 Red deer

 Wild boar

Mammal Large- RO

Black-crowned night heron

Moustached warbler

Eurasian blue tit

Eurasian nuthatch

Tawny pipit

Red-legged partridge

Eurasian eagle-owl

Griffon vulture

Bird- RO

European toad

Marsh frog

Mediterranean tree frog

Common parsley frog

Amphibian- RO

Total Dose Rate (μG h-1)

Intra- species DRtot difference
less than a factor of 2

Despite the range of geometric 
characteristics, habits and habitats 
numerical risk assessment is not 

improved for any selected biota in this 
release scenario
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THANKS FOR YOUR ATTENTION 

A special thanks to all the participants from the WG3 and 
the scientific secretaries

AND 


