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Objectives

The objectives of the Biota Modelling Working Group (WG 4) are:

To improve Member State’s capabilities for protection of the environment by comparing and
validating models being used, or developed, for biota dose assessment (that may be used) as part of
regulatory process of licensing and compliance monitoring of authorised releases of radionuclides.
Relevant outputs of the ICRP, IAEA and UNSCEAR which are anticipated to become available during
the course of the WG will be considered.

Agreed activities

The following activities were discussed by the group and a work plan to take these forward over the
next year were agreed:

Dose conversion coefficient (DCC) ‘benchmarking’ (Exercise 3)

The Biota Working Group (BWG) of the first phase of the EMRAS Programme compared the DCC
values of participating models — this was referred to as ‘Exercise 1’ and was subsequently published as
Vives i Battle et al. (2007)'. However, the exercise considered a very limited number of radionuclides
and was conducted at a time when the ICRP Committee 5 (C5) DCC values for their Reference
Animals and Plants (RAPs) were not available. It was suggested that the exercise be expanded to
include a wider range of radionuclides. An initial radionuclide list will be prepared (together with
exercise instructions) based on radionuclides included within ICRP C5 and those the group are aware
people are having to consider in current assessments (e.g. prospective assessments of proposed NPPs)
for agreement and comment.

Any consideration of a similar benchmarking exercise for the transfer components of models was
delayed until after the production of the IAEA TRS Handbook on Radionuclide Transfer to Wildlife.

Vives i Batlle et al. 2007. Inter-comparison of unweighted absorbed dose rates for non-human biota.
Radiat. Environ. Biophy., 46, 349-373.
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Scenario applications

A number of scenarios were proposed and discussed as was interaction with the other EMRAS 11
Working Groups. It was agreed to take the following forward over the next year:

—  Beaverlodge, Canada (proposed by CNSC)

A uranium mining and milling site which was operational between 1952 and 1982, and a licence
renewal is currently under consideration. There are water, sediment and fish activity concentration
data available from lakes downstream of the mine, which will enable some model-data comparisons.
Data on other pollutant (e.g., Se) concentrations in water and sediments are also available.
Additionally there is some information on changes in benthic invertebrate community structure in
contaminated lakes and biological effects observed in fish. The scenario may therefore provide
opportunities for collaboration with activities conducted under Working Group 6 “Biota Dose Effects
Modelling” (WG 6). A draft scenario will be presented to WG 4 for consideration at the July mid-term
Working Group Meeting.

— Little Forest Burial Ground, Australia (proposed by ANSTO)

This site contains waste trenches containing material from the 1950s and 60s. Contaminants include
U-isotopes, *H, Pu-isotopes, **Am, **'Cs and *°Sr. Currently data are limited although there is an on-
going research programme which may be able to provide additional data; an initial limited modelling
exercise will be conducted to help direct future research needs. An update will be given in July and a
draft scenario will be presented to WG 4 for consideration at the next (Second) EMRAS Il Technical
Meeting (TM), IAEA Headquarters, Vienna, 25-29 January 2010.

—  Wetland, Sweden (proposed by Stockholm Univ.)

The applicability of currently available models to ecosystems, such as wetlands, has been questioned
and this scenario is being considered to address such criticisms. Currently, only limited **'Cs and *°Sr
are available for this (Chernobyl contaminated) site. However, there is an on-going research
programme and it was also suggested that participants of WGs 4-6 may be able to conduct analyses
for a wider range of elements (e.g., using ICP-MS). A draft scenario will be presented to WG 4 for
consideration at the 2" EMRAS 11 TM.

Heterogeneous distribution in media

In assessments conducted in both Canada and the UK, benthic invertebrates have been identified as
being the most exposed biota group as a consequence of ***Th exposure. Whilst the most commonly
used models assume a uniform distribution of 2*Th in sediment, data from Canada demonstrate a
heterogeneous distribution. A small study will be conducted by those models capable of investigating
different media contamination and biota occupancy scenarios (likely to be limited to EDEN and
possibly EPIC Doses 3D (KBS and JB agreed to consider model application)).

Dynamic modelling

A proposal was made to include a chapter within the WG 4 TECDOC on the requirements for
dynamic modelling within environmental radiological assessments together with an overview of
available models. It was agreed to take this forward.

Training materials

There was a suggestion that BWG scenario/exercise documentation could be used as training materials
for university students. It was agreed to let the proposer take this forward.
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Next meeting

The next meeting of the WG 4 will be held at the IAEA’s Headquarters, Vienna the week starting
20/21 July 2009. Note the Working Group 5 “Wildlife Transfer Coefficient Handbook Working
Group” (WG 5) will meet (in Vienna) from 22 July through to midday 24 July 2009. Working Group 6
“Biota Dose Effects Modelling” (WG 6) will also meet in Vienna on 21/22 July 2009. NOTE
participants must advise NAB of their intention to participate by 11" May to ensure security

clearance.

Actions
Action Responsible Date due
Meetings
Working group leaders agree timetable for July meeting NAB/BJH 06/02/09 [DONE]
Attendees of July workshop to inform NAB All attending 11/05/09
Exercise 3
Prepare documentation MW/NAB 23/01/09 [DONE]
Circulate documentation NAB 30/01/08 [DONE]
Agree nuclide list and participation ALL 16/02/09
Provide results to NAB ALL participating | 30/04/09
Scenarios
Provide SM, KS, MJ with requirements for scenario NAB 30/01/08
Prepare Beaverlodge scenario for presentation to BMG SM 15/06/09
Circulate instructions for initial modelling for Little Forest MJ 30/04/09
Provide initial results for Little Forest ALL participating | 30/06/09
Prepare Little Forest scenario for presentation to BMG MJ 25/01/10
Prepare Wetland scenario for presentation to BMG KS 25/01/10
Heterogeneous distribution in media
Provide draft description of modelling requirements for discussion | SM 16/02/09
Dynamic modelling
Update of activities JVB 15/06/09 & 25/01/10
Training materials
Take forward as appropriate DHO Update 25/01/010

Minutes prepared by N.A. Beresford (30/01/09)

cc. Regular EMRAS | BWG nparticipants not present: T. Nedvekaite (Lithuania), S. Gaschak (Ukraine),
C. Yu (USA), J-J Cheng (USA), S. Kamboj (USA), A. Hosseini (Norway), G. Olyslaegers (Belgium), C. Barnett

(UK), S. Vives-Lynch (UK), J.T. Smith (UK).

T. Hinton as Working Group Leader Working Group 6 “Biota Dose Effects Modelling” (WG 6).
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