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INVESTIGATION OF THE IMPORTANCE OF SITE-SPECIFIC FAUNA IN ENVIRONMENTAL RISK ASSESSMENT FOR ROUTINE ATMOSPHERIC RADIONUCLIDES RELEASES Sent to Sci.Tot.Env.summer 2018

In all the cases, methodologies for determining the potential impact of radiation to wildlife involves several key steps:

(1) identification and characterization of potentially affected ecosystems and wildlife species of interest;

(2) assignment of geometries and occupancy factors within environmental media for the species of interest;

(5) evaluation of effects on species and the ecosystem using dose-effects relationships.

(3) determination of the transfer of radionuclides to biota from their surrounding medium;

(4) calculation of the absorbed dose rate for both internal and external exposure; In all the cases, methodologies for determining the potential impact of radiation to wildlife involves several key steps:

(1) identification and characterization of potentially affected ecosystems and wildlife species of interest;

(2) assignment of geometries and occupancy factors within environmental media for the species of interest; Risk assessments of ionising radiation impact to wildlife is mainly conducted using the default ROs or RAPs (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) Are the ROs / RAPs representative of the diversity of flora and fauna? Does the use of ROs / RAPs in a risk assessment really protect* all species in the different target ecosystems in terms of dosimetry? identified species relevant to the study site (Batlle et al., 2016;Jaeschke, B et al., 2013;Posiva, 2014;Torudd andSaetre, 2013, Stark et al., 2017) Does the creation of new organisms within the methodologies increase the relevancy of the analysis? In case of endangered/protected species or not well characterized species, a major assumptions is made : Org.

Org.

Org.

Org.

Org.

Org.

Org.

Org.

Org.

Org.  3 H and 14 C are classically the main radiation contributors (main activities released) to the total dose rate  Dose coefficients for 3 H and 14 C are size and shape independent, whatever the radiation type (only internal contribution)

River (fresh water)

Higher the 3 H or 14 C contribute to the DR, smaller is the DR difference between the RO/RAP and a site-specific specie 

CONTEXT

  IAEA -MODARIA II -22-25 Oct. 2018 | PAGE 2

  the immense variability in and within species (Penthreat and Woolead, 2001) IAEA -MODARIA II -22-25 Oct. 2018 | PAGE 3

*

  Dose rate point of view CONTEXT IAEA -MODARIA II -22-25 Oct. 2018 | PAGE 4

  2008; 2009; WTD; www. wildlifetransferdatabase.org/, Copplestone et al., 2013, Beresford et al, 2016



  II -22-25 Oct. 2018 | PAGE 7 Habitat  On soil, in soil, on air + position in the different media and occupancy factor -Seiller et al., 2006) CONCEPTUAL FLOWCHART OF THE METHODOLOGY | PAGE 10  more than 1,600 hectares  the vast majority of which are wooded areas, dry grass, or Mediterranean scrub  the remainder of the property consists of urbanized areas, including large areas of maintained lawns and cleared lands Eco-complex ITER Cadarache centre DETERMINATION OF A LIST OF SPECIES IAEA -MODARIA II -22-25 Oct. 2018 | PAGE 11 DETERMINATION OF A LIST OF SPECIES IAEA -MODARIA II -22-25 Oct. 2018 | PAGE 12Species selection based on ecological stakes : listed on the conservation of natural habitats and of wild fauna and flora / on the red lists, on the protected species in France… Species with geometrical characteristics relatively different from the geometrical characteristics of the ROs; Species with different lifestyles from the ROs, specifically their position and frequency in their habitats



  Inventoried species ellispoid volume to RO ellipsoid volume Inventoried species Area/Volume to Area/volume RO  An example of species selection (case of bird) : II -22-25 Oct. 2018 | PAGE 16 Do not improve the numerical risk assessment quality for any selected biota in this release scenario CONCLUSION (PART 1)  Are the ROs / RAPs representative of the diversity of flora and fauna? In term of habitat and size  No BUT the aim of the ERA is to be conservative and not necessarily realistic Extending to other release facilities *Dose rate point of view IAEA -MODARIA II -22-25 Oct. 2018 | PAGE 17  Does the use of ROs / RAPs in a risk assessment really protect* all species in the different target ecosystems in terms of dosimetry? For this specific case study  DR within a factor of 2 (between site-specific organisms and ROs)  Does the creation of new organisms within the methodologies increase the relevancy of the analysis? Not necessarily in this case, BUT what about for other cases Does the use of ROs / RAPs in a risk assessment really protect all species in the different target ecosystems in terms of dosimetry? Weak influence of the mass and the size (quantified) (Stark 2017, Publication 136 ICRP, 2016, Ulanovsky, 2014)

RESULTS

  IAEA -MODARIA II -22-25 Oct. 2018 | PAGE 23 For the RO of "Mollusc-Gastropod", generic organism is sufficient when the sum of the β+γ emitters represent 1/40 of the 14 C OR 1/200 of the 3 Does the use of ROs / RAPs in a risk assessment really protect all species in the different target ecosystems in terms of dosimetry? Weak influence of the mass and the size (quantified) (Stark 2017, Publication 136 ICRP, Does the use of ROs / RAPs in a risk assessment really protect* all species in the different target ecosystems in terms of dosimetry? Weak influence of the mass and the size (quantified) (Stark 2017, Publication 136 ICRP, 2016, Ulanovsky, 2014)  Does the creation of new organisms within the methodologies increase the relevancy of the analysis? Not necessarily (in term of dose) but perhaps for communication strategy Further works should be done to confirm those results  Extending the mass ranges  Consideration of all the exposure pathways (plume irradiation)  Extending to a wider range of radionuclides (including noble gases)  Evaluate the influence of the life stage/life span  Modification of the CR value (predictive vision)  Influence of deposition parameters BIOTADC (http://biotadc.icrp.org/)