?

A key component for the assessment of ionizing radiation impact to wildlife is the determination of which ecosystem and wildlife species could be affected and should be considered in the environmental risk assessment (ERA). In most cases, risk assessment is conducted using the default ROs in the ERICA tool (Batlle et al. 2011). This simplification raises several questions in the context of routine environment impact assessment. Does the use of ROs / RAPs in an ERA really protect all species (e.g. endangered/protected species) in the different target ecosystems in terms of dosimetry?

I. Introduction.

In other cases, some studies assessed the risk by completing with identified species relevant to the study site (Batlle et al. 2016). The subsequent question might be: Would the creation of new organism within the methodologies increase the accurate of the analysis? Finally the question could be resume to In which situation do we have to consider site-specific species in addition to RO in ERA for radionuclides chronic atmospheric releases?

II. Methodology.

The representativeness of ROs at a dosimetric level was assessed in the context of a routine atmospheric radionuclide release from a nuclear research centre in the Mediterranean by comparing the estimated dose rates received by ROs and site-specific species.

III. Results.

V. Conclusion.

Compilation of ecological surveys (more than 400 species)

Final list of site-specific species Site-specific species (28 species)

Dose Coefficient calculation (EDEN tool) Reference Organisms defined in ERICA Approach

Consideration of site-specific species instead of RO does not change the final dose rate calculated Effort to define realistic geometries (ellipsoids), better definition of the habitats, and the habits do not improve the risk assessment quality Use of ROs is sufficient when the sum of the β+γ emitters represent 1/400 or 1/4,000 of the 14 C or 3 H releases respectively To help other facilities to determine whether a reference organism can be used or not, a quantifiable metric was created. This metric consists of two ratios.

(1) Ratio of the 3 H activity released from the facility to the sum of all the other β+γ emitters, excluding 14 C.

(2) Ratio of the 14 C activity released from the facility to the sum all other β+γ emitters released, excluding 3 H. IV. Discussion.

The threshold was created using the following conservative criteria :

i. The DR difference between a specific organism and the RO should be less than a factor of two (considered as marginal in light of the significant uncertainties associated with the transfer models

ii. The minimum internal dose rate contribution of 3 H or of 14 C to total dose rate is 52 % (Sensibility tests were done)

iii. The threshold was calculated by taking in account 110m Ag and 140 Ba as β+γ emitter patterns (most effective dose rate contributor)

iiii. The transport was assumed by SRS 19 with default parameters (reverse modelling)

Site-specific organism vs ROs/RAPs: an improvement of the environmental risk assessment Site-specific species 4. The fourth step was to compare the DR of site-specific species and the DR of ROs Surprisingly despite the large discrepancy between the geometrical characteristics, habits, and habitats of the site-specific species and the ROs, we found no difference in dose rates (less than a factor of 2).

This is due to the fact that 3 H and 14 C are 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 

  The first step was to define a relevant list of site-specific with their lifestyles 2. The second step was to calculate activities within the air and the soil, based on realistic scenarios. The calculation of the proposed dispersion of substances was based on annual release at the permitted maximum limit values of 21 nuclear research facilities of the Cadarache centre 3. The third step was to calculate dose coefficient for the site-specific species and for the ROs defined in ERICA with the EDEN dosimetric tool (v.3)(Beaugelin-Seiller et al., 2005) 

Fig. 1 Fig

 1 Fig.1 Dose rates of the site-specific selected species and their ROs resulting from exposure to chronic releases of the facilities of the Cadarache centre