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1. INTRODUCTION

The first meeting of the EMRAS Tritium and C-14 Working Group was hosted by the
IAEA in Vienna, Austria, from 2-4 September 2003, as part of the first EMRAS
Plenary Meeting. The objectives of the meeting were the following:

. Presentation of data sets

. Discussion of data sets and decision as to which to develop into scenarios

. Development of the first scenario

. Discussion of the need to develop hypothetical scenarios and how this might be
done

. Discussion of the need to develop additional data sets

. Discussion of other approaches the WG might take (invited speakers,
preparation of review documents, etc)
. Actions and future activities

Participants were welcomed to the meeting by Mikhail Balonov, the IAEA Scientific
Officer for this Working Group. Participants introduced themselves and briefly
described their background and interest in the working group. Phil Davis, the Working
Group Leader, gave the background as to why a Tritium WG was established as part
of the EMRAS programme. The Working Group will initially focus on improving
models of OBT formation and translocation in plants, animals and fish.

This focus is appropriate because:

o OBT contributes significantly to human dose in all tritium exposures,
particularly in the case of short-term releases

o OBT plays a significant role in dose to non-human biota, an area of strong
current research interest

. an understanding of the behaviour of OBT in tree rings can help in the
reconstruction of past tritium releases at a given site

. unexpectedly high OBT concentrations that have recently been observed in fish
must be understood

o the uncertainties in predicting OBT concentrations are large

o data sets involving OBT formation are available

o the issue of OBT meshes well with the interests and capabilities of participants
in the WG.

The WG will necessarily have to consider HTO as well, since an understanding of
environmental HTO is needed before OBT can be modelled. C-14 will also be on the
agenda since the dynamics of carbon and OBT are very similar.

Where possible, the WG will carry out its work by comparing model predictions with
experimental data. It is expected that most of the calculations will be undertaken with
existing models, although new models may also be developed by some participants.
Where data are not available, model intercomparison exercises may be undertaken or
suitable data may be generated. The most obvious data gap is in OBT dynamics in
large animals and fish, and steps have been taken to have data produced in this area.
Reviews of previous work on C-14 model testing and on identifying the key processes
and pathways that must be considered in estimating tritium doses will also be
undertaken.
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2. PRESENTATION OF DATA SETS

A questionnaire sent out to participants before the meeting identified 11 data sets that
could be used for OBT model testing. All of the data sets were presented and

discussed at the meeting. These are summarised in Table 1.

Table 1: Data presented at Plenary Meeting Sept 2003

Person/Institute | Source/Starting point | HTO endpoint | OBT endpoint | Modellers
Aqueous
Phil Davis Chronic; measured aquatic plants; Aquatic plants; 5
AECL concentration in lake water fish; clams; fish; clams;
lyr sediments sediments
Francoise Siclet Chronic, calculated Fish, molluscs, Fish, seaweed, River 3-4
EDF concentration in river water | crustaceans, molluscs,
15y and measured concentration | seaweed, crustaceans,
in marine water sediment, irrigated | sediment, irrigated
crops crops
Gerassimos Arapis Measurements in water Algae, mussel Algae, mussel
Agricultural tissue, protein tissue, protein
University Athens molecules molecules
Paul Marks Acute; various OBT in water | Water, mussels Water mussels
Amersham plankton plankton
Atmospheric
Irv Benovich; Continuous; measured HTO | Plants, animals; Plants and animals 9
OPG concentration in air soil water and (two
1.5yr drinking water measurements in
(single time)
measurement)
Hansoo Lee; Six acute exposures; Soy bean (leaves, Soy bean (leaves, 5
KAERI measured concentration in stem, shell, seeds) | stem, shell, seeds)
1 yr green house
Y.H. Choi Nine acute exposures Rice plant Rice Plant 5
KAERI daytime, two acute
exposures night-time,
measured concentration in
green house
Kiriko Miyamoto Chronic, multiple sources Pine needles, Pine needles, tree 5
NIRS atmospheric HTO, | rings.
1.5 precipitation.
Wolfgang HTO vapour in climate potatoes, carrots, potatoes, carrots, Data in 12-
Raskob/Alexei chambers cereals, tomatoes. cereals, tomatoes. 18 months
Golubev. VNIIEF
Philippe Guetat Hypothetical acute release Dose by pathways | Dose by pathways 6
CEA 3 yrs (accident)
Others
Franz Baumgaertner Source term HTO. primary hydration sheath carbohydrate, protein,
DNA
Dr Kovalenko Exchange of tritium and hydrogen in clay minerals, may have implications for
modelling of tritium in other materials

Data sets on OBT dynamics in large animals and fish may become available through
the Greek and Canadian participants in the WG respectively. Data sets for testing C-14
models will be solicited through a questionnaire to be sent out to participants shortly.
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3. DEVELOPMENT OF SCENARIOS

Four scenarios were identified from the data in Table 1 that will be suitable as a
starting point for model intercomparison and testing. Two of these address continuous
releases of HTO to air and water. Acute releases, which are more difficult to address,
will be approached through one model-data scenario for a specific process and one
comprehensive hypothetical scenario. Brief descriptions of the four scenarios follow:

o a scenario based on data collected in Perch Lake at CRL. Starting point will be
HTO concentrations in water and end points will be OBT concentrations in
aquatic plants, sediments, clams and fish.

o a scenario based on data collected in a greenhouse, where soybeans were
exposed to elevated HTO concentrations in air for 1 hour. The end points of the
calculations will be OBT concentrations in various parts of the plants as a
function of time.

. a scenario based on data collected near Pickering Nuclear Generating Station in
Ontario. The starting point will be HTO concentrations in air and end points
will be OBT concentrations in plants and animal products (beef, chickens,

eggs).

o a hypothetical scenario involving the calculation of doses following short-term
releases of HT and HTO to the atmosphere. This will not be a model
intercomparison exercise per se, but an application of modelling tools to
provide practical advice to decision makers within the first 24 hrs. OBT would
not be modelled since the impact of OBT is longer term and can be determined
by measurement. The contribution of HT vs HTO will be compared. The end
points of the calculations will be total dose by exposure pathway.

The other data sets listed in Table 1 are available for developing into scenarios in the
future.

4. DISCUSSION ON C-14

A scenario on a short term release of C-14 to a small lake (tracer study) was included
in BIOMOVSIL

There is still considerable interest in C-14, mostly because of release from nuclear
power plants, though the reprocessing plant in Japan that will become operative in the
near future will also release C-14. Seven to eight participants expressed an interest in
modelling C-14.

A questionnaire will be distributed to determine the status of C-14 data that could be
used for modelling. A draft C-14 scenario will be discussed at the next meeting.
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OTHER APPROACHES THE WG MIGHT TAKE (INVITED SPEAKERS,
PREPARATION OF REVIEW DOCUMENTS, ETC)

Review of Amersham source compounds: Amersham plc discharge literally thousands
of different chemical compounds that contain OBT. They have classified these
compounds into twelve groups and would like a review to assess which of these would
have the greatest impact in terms of dose to humans. They also asked if the WG could
provide a definition of OBT, and a method to analyse OBT in liquid form.

General discussion: The release/bioavailability of tritiated compounds in sediments is
of importance.

There was also discussion on generation of a conceptual model that would set out the
processes that need to be considered and rank in order of importance with the aid of an
interaction matrix. The consensus was that, although this has been done previously for
tritium, it is probably worthwhile revisiting and could be undertaken as part of the

hypothetical scenario.

6. FUTURE WORK PROGRAMME

ITEM ACTION PERSON DATE
Perch Lake Scenario Issue draft scenario P Davis 7 Nov 2003
Comments on scenario | Modellers 15 Dec 2003
Issue final scenario P Davis 12 Jan 2004
Submit results Modellers 1 March 2004
Soy bean scenario Issue draft scenario H Lee 7 Nov 2003
Comments on scenario | Modellers 15 Dec 2003
Issue final scenario H Lee 12 Jan 2004
Submit results Modellers 1 March 2004
Hypothetical scenario Review of information | P Guetat, W Raskob, | 19 April 2004
D Galeriu
Issue draft scenario P Guetat 19 April 2004
C-14 literature/data Distribute questionnaire | P Davis 1 Feb 2004
Return questionnaire Participants 1 April 2004
Review published data | D Galeriu; A Venter | 19 April 2004
Pickering scenario Issue draft scenario I Benovich / P Davis | 19 April 2004
New data on OBT dynamics Investigate possibilities | M Balonov 19 April 2004
of large animal data
through ISTC
Investigate possibilities | K Ioannides / G 19 April 2004
of animal data from Arapis
Greek laboratories
Investigate possibilities | P Davis 19 April 2004
of aquatic data from
Perch Lake
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7. NEXT MEETING
The next meeting will be hosted by Lawrence Livermore National Laboratories
(LLNL; USA) and will take place from 19 to 21 April 2004.

8. FURTHER INFORMATION

Information on the activities within EMRAS generally and on the Tritium and C-14
WG in particular (including the scenarios being used for model testing), can be
obtained from the following people, respectively:

Mr. M. Balonov Mr. P. Davis

(Scientific Secretariat) (Working Group Leader)

Unit Head, Radioactive Discharges Unit Senior Scientist

Waste Safety Section Environmental Technologies Branch, Station 51A
Division of Radiation, Transport and Waste Safety Atomic Energy of Canada Limited (AECL)
Department of Nuclear Safety and Security Chalk River Laboratories

International Atomic Energy Agency KO0J 1J0 Chalk River, Ontario

Wagramer Strasse 5 CANADA

P.O. Box 100 Tel: +1 (613) 584-3311 x3294

A-1400 Vienna Fax: +1 (613) 584-1221

AUSTRIA Email: davisp@aecl.ca

Telephone: +43) (1) 2600-22854
Fax: +43 (1) 2600-26007
E-mail: M.Balonov(@iaea.org
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ANNEX A: LIST OF PARTICIPANTS AT EMRAS TRITIUM AND C-14 WORKING GROUP
MEETING, VIENNA, 2-4 SEPTEMBER 2003

Mr. H. Amano

Department of Environmental Sciences

Japan Atomic Energy Research Institute (JAERI)
2-4 Shirakata Shirane

Tokai-mura, Naka-gun

319-1195 Ibaraki-ken

JAPAN

Tel: +81 (29) 282-5246

Fax: +81 (29) 282-6757

Email: amano@popsvr.tokai.jaeri.go.jp

Mr. C. Barbeau

Professeur, Laboratoire de radioévologie
Département de chimie,

Faculté des sciences et de génie
Université Laval

GI1K 7P4 Québec

CANADA

Tel: +1 (418) 656-3537

Fax: +1 (418) 656-7916

Email: Claude.Barbeau@chm.ulaval.ca

Mr. Y. Choi

Nuclear Environment Research Team

Korea Atomic Energy Research Institute (KAERI)
P.O. Box 105

150 Dukjin-dong, Yusong

305-600 Taejon

REPUBLIC OF KOREA

Tel: +82 (42) 868-2392

Fax: +82 (42) 861-1761

Email: yhchoil @kaeri.re.kr

Mr. P. Davis

Senior Scientist

Environmental Research Branch, Station 51A
Atomic Energy of Canada Limited (AECL)
Chalk River Laboratories

KOJ 1J0 Chalk River, Ontario

CANADA

Tel: +1 (613) 584-3311 x3294

Fax: +1 (613) 584-1221

Email: davisp@aecl.ca

Mr. P. Guetat

Deputy Head of Radioanalyze Clinic Environment
CEA/DAM/DASE/RCE

Commissariat a I'Energie Atomique (CEA)
Centre de Bruyéres le Chatel

B.P. 12

F-91680 Bruyeres le Chatel

FRANCE

Tel: +33 (1) 6926-4543 (Secretary)

Fax: +33 (1) 6926-7065

Email: philippe.guetat@cea.fr

Mr G Arapis

Agricultural University of Athens
Iera Odos 75

Botanikos

11855 Athens

GREECE

Tel: +302 10 529 4465

Fax: +302 10 529 4462

Email: mani@auadec.aua.gr

Mr. F. Baumgértner

Director Emeritus, Institute fiir Radiochemie
Technische Universitit Miinchen
Grosostrasse 10d

D-82166 Grifelfing

GERMANY

Tel: +49 (89) 851-347

Fax: +49 (89) 854-4487

Email: bgt@rad.chemie.tu-muenchen.de

Mr. S. Conney

Head, Assessments, Radiation Standards & Nuclear Sites
Radiological Protection & Research Management Division
Food Standards Agency (FSA)

Aviation House, 125 Kingsway

WC2B 6NH London

UNITED KINGDOM

Tel: +44 (20) 7276-8782

Fax: +44 (20) 7276-8779

Email: stuart.conney@foodstandards.gsi.gov.uk

Mr. D. Galeriu

Life & Environmental Physics

Institute of Atomic Physics & Nuclear Engineering
"Horia Hulubei" IFIN-HH

P.O. Box MG-6

R-76900 Bucharest-Magurele

ROMANIA

Tel: +40 (21) 404-2359

Fax: +40 (21) 457-4440

Email: galdan@ifin.nipne.ro / dangaler@yahoo.com

Mr. J. Inaba

Director, Department of Radioecology
Institute for Environmental Sciences
1-7 Ienomae, Obuchi, Rokkasho-mura
Kamikita-gun

039-3212 Aomori

JAPAN

Tel: +81 (175) 711-230

Fax: +81 (175) 723-690

Email: inaba@jies.or.jp
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Mr. Y. Inoue

Senior Researcher

Department of International Co-operation,
Research Exchange & Training

National Institute of Radiological Sciences (NIRS)
9-1, Anagawa 4-chome, Inage-ku
263-8555 Chiba-shi

JAPAN

Tel: +81 (43) 206-3051

Fax: +81 (43) 251-7819

Email: y_inoue@nirs.go.jp /
yoshi_inoue2001@hotmail.com

Mr. G. Kovalenko

Scientific Director,

Ukrainian Scientific Research Institute of Ecological
Problems (USRIEP)

61666 Kharkov

UKRAINE

Tel: +380 (0572) 586-925

Fax: +380 (0572) 586-925

Email: kovalenko@niiep.kharkov.ua

Mr. H. Lee

Project Manager, Nuclear Environment Division
Korea Atomic Energy Research Institute (KAERI)
P.O. Box 105

150 Dukjin-dong, Yusong

305-600 Taejon

REPUBLIC OF KOREA

Tel: +82 (42) 868-2395

Fax: +82 (42) 863-1289

Email: hsleeS@kaeri.re.kr

Ms. K. Miyamoto

Environmental & Toxicological Science Research Group

National Institute of Radiological Sciences (NIRS)
9-1, Anagawa 4-chome, Inage-ku

263-8555 Chiba-shi

JAPAN

Tel: +81 (43) 206-3156

Fax: +81 (43) 251-4853

Email: kiriko@nirs.go.jp

Ms. S. Peterson

Environmental Analyst

Operations & Regulatory Affairs Division (MSL-629)
Lawrence Livermore National Laboratory (LLNL)
7000 East Avenue

P.O. Box 808

CA-94551 Livermore

UNITED STATES OF AMERICA

Tel: +1 (925) 424-6453

Fax: +1 (925) 422-8684

Email: peterson49@lInl.gov

Mr. K. Ioannides

Nuclear Physics Laboratory
The University of loannina
GR-45110 Ioannina
GREECE

Tel: +30 (26510) 98545
Fax: +30 (26510) 98692
Email: kioannid@cc.uoi.gr

Mr. Ivan I. Kryshev

Head, Sector of Environmental Modelling & Risk Analysis
Institute of Experimental Meteorology, SPA "Typhoon"

82 Lenin Street

Kaluga Region

249038 Obninsk

RUSSIAN FEDERATION

Tel: +7 (08439) 71698/71289

Fax: +7 (08439) 40910

Email: ecomod@obninsk.com

Mr Paul Marks

Amersham Plc

The Grove Centre

White Lion Road

Amersham

Buckinghamshire, HP7 9LL
UNITED KINGDOM

Tel:+44 (1494)545165

Email: paul.marks@amersham.com

Ms. T. Nedveckaite

Senior Research Worker, PhD

Radiation Protection Department

Institute of Physics

Av. Savanoriu No. 231

LT-2053 Vilnius

LITHUANIA

Tel: +370 (52) 661-643

Fax: +370 (52) 602-317

Email: tatjana@cablenet.lt / vitfil@julius.ktl.mii.lt

Mr. W. Raskob

Institute fiir Kern- und Energietechnik, Bau 433
Forschungszentrum Karlsruhe - Technik und Umwelt
Postfach 3640

D-76021 Karlsruhe

GERMANY

Tel: +49 (7247) 82-2480

Fax: +49 (7247) 82-5508

Email: wolfgang.raskob@iket.fzk.de
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Mr. M. Saito

Safety Reassurance Academy

Okubo-Naka 3017-4, Kumatori-cho

Sennan-gun

590-0403 Osaka

JAPAN

Tel: +81 (72) 452-6709

Fax: +81 (72) 452-6709

Email: hmsaito@vega.ocn.ne.jp / saito(@rri.kyoto-u.ac.jp

Ms. A. Venter

Senior Consultant, Enviros Consulting Limited
Telegraphic House

Waterfront Quay

Salford Quays

M50 3XW Manchester

UNITED KINGDOM

Tel: +44 (161) 874-3617

Fax: +44 (161) 848-0181

Email: ansie.venter@enviros.com

Ms. F. Siclet

Department LNHE

Electricité de France (EDF)

- Département Environement (R&D)
6, Quai Watier

B.P. 49

F-78401 Chatou Cédex
FRANCE

Tel: +33 (1) 3087-7847

Fax: +33 (1) 3087-7336

Email: : francoise.siclet@edf.fr

Mr. H. Yamazawa

Associate Professor, Nuclear Engineering
Nagoya University

Chikusa-ku Furo-cho

464-8603 Nagoya, Aichi-ken

JAPAN

Tel: +81 (52) 678-5134

Fax: +81 (52) 678-3782

Email: yamazawa@nucl.nagoya-u.ac.jp
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