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1. Participation, Objectives and Agenda 

The 2017 Interim Meeting of Working Group 6 (WG6) was held 10–12 May 2017, hosted by the Swiss 
Federal Nuclear Safety Inspectorate (ENSI), in Brugg, Switzerland. In line with proposals made during the 
first WG6 meeting held in November 2016 as part of the First MODARIA II Technical Meeting, this interim 
meeting was held in conjunction with a workshop of the BIOPROTA Forum on review and enhancement of 
the IAEA BIOMASS Methodology. 

A total of 28 registered WG6 participants representing organizations from 10 IAEA Member States attended 
and are listed at the end of these Minutes. Many of the participating organizations are also members of the 
BIOPROTA Forum. In addition, the meeting included participants from Public Health England, Clemson 
University (USA) and Facilia AB (Sweden).  

The meeting was opened and participants welcomed by Mr Felix Altorfer, Director of the Waste Disposal 
Division at ENSI. He noted the importance and complexity of the topic being addressed at the meeting; 
specifically in Switzerland, demonstrating compliance with a post-closure safety objective of individual 
doses less than 0.1 mSv/y, as compared to typical natural background doses in the country of around 
5 mSv/y. 

Gerhard Proehl thanked Mr Altorfer and ENSI for hosting the meeting, noting that many Member States are 
in urgent need of advice on how to address similar challenges to those raised by Mr Altorfer. Mr Proehl also 
noted the temptation to introduce conservatism. 

Mr Proehl then set the scene for the meeting, reminding participants of IAEA protection objectives on 
radioactive waste disposal, guidance on post-closure safety assessment and the outcome of WG6 of 
MODARIA I, notably the road map for taking climate change and landscape development into account 
within assessments1. Mr Proehl went on to summarize the results of the first meeting of MODARIA II WG6, 
which had confirmed the WG6 objectives as: 

 update and extension of the BIOMASS methodology with a focus on practical application, including 
approaches to quantitatively estimate the long term exposure of hypothetical members of the public 
and populations of non-human biota; 

___________________________________________________________________________ 
1 It is not clear when the corresponding report will be published. However, a complete draft version is available on request, and a 
summary paper has been published: Lindborg T, Smith G and Thorne M C (2017). Latest International Developments and Practice in 
Addressing Climate Change and Landscape Evolution in Post Closure Safety Assessments. In Proceedings International HLW 
Management Conference, Charlotte, N. Carolina, April 2017, American Nuclear Society. 
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 provision of guidance on how to use site-specific information and available data, and general 
recommendations on how to estimate the uncertainties and communicate the assessment results. 

Mr Proehl also informed the meeting of the joint EU/IAEA PAGoDA 2 Project, which includes a task on 
Responsible and Safe Management of Radioactive Waste and Spent Fuel. 

Participants then introduced themselves and explained their particular interest in the topic of the meeting. 

Mr Russell Walke presented progress to-date, including the output provided by the BIOPROTA project 
which has similar objectives to WG6. The preliminary agenda2 was presented, based on the actions from the 
first meeting and presentations offered. The agenda was approved, noting full allowance for flexibility and 
discussion, and scope for additional presentations. The objectives of the meeting were confirmed as being to: 

 provide a forum to draw on experience; 
 discuss a broad range of issues relating to biosphere assessment, i.e.: 

 structured around BIOMASS methodology; and 
 maintaining the perspective of updating the methodology; 

 begin to refine plans for reporting: 
 structure, enhancements, illustrations; and 

 assign ownership and actions. 

It was reiterated that the intention is to retain the same basic steps as the BIOMASS Methodology but to 
provide further clarification where this appears useful, introduce adaptations where new issues have been 
identified, and provide further illustrations based on a wide range of experience gained since 2001.  

It was noted that the BIOPROTA Project is due to complete at the end of 2017, whereas the overall 
MODARIA II Programme, including WG6, is planned to go forward until 2019. 

2. Presentations and Discussion 

Presentations2 were made and discussed in line with the agenda and additional presentations were provided, 
as follows: 

 Mr Shulan Xu (SSM) on considerations in enhancing the BIOMASS methodology; and 
 Mr Ryk Klos (Aleksandria Sciences) on release constraint limits under development at STUK. 

Subgroup discussions were organized for more detailed consideration of: 

 understanding what is meant by a “site” in terms of temporal and spatial averaging, and how that 
affects biosphere system identification and justification; 

 selection of exposure groups; and  
 dealing with uncertainties, building confidence and communicating results. 

A technical write-up of the presentations and discussion will be prepared by the Technical Support Team of 
the BIOPROTA project. 

3. Conclusions and Actions 

It was agreed to structure continuing WG6 activities around the main steps in the BIOMASS Methodology 
that are summarized below. Particular areas for enhancement are indicated in brackets alongside the key 
contributors to those activities. However, additional contributions and suggestions are very warmly invited, 
relating to any of the bullet points, or other factors that could be relevant: 

___________________________________________________________________________ 
2 The Provisional Agenda and all available presentations can be downloaded from meeting specific WG6 web page: 

https://gnssn.iaea.org/RTWS/modaria/Shared%20Documents/MODARIA%20II/MODARIA%20II%20Working%20Groups/MODARIA%20II%20W
G6%20-%20Biosphere%20Modelling/2017%20Interim%20WG6%20Meeting,%20Brugg,%2010-12%20May%202017 
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 Assessment context (updated international guidance, Smith G); 
 Biosphere system identification and justification (climate development and downscaling; Lindborg, 

Kautsky); 
 Biosphere system description (Lindborg, Ikonen and Griffault; near-surface investigation methods, 

Lindborg; landscape development, Parviainen and Proverbio; special issues in first 1000 y, Thorne; 
human actions, Smith G; wildlife behaviour and protection of the environment, Smith K); 

 Potentially exposed groups (principles for defining representative humans, Griffault and Smith G; 
populations of wildlife, Smith K). This is due to be investigated further through a questionnaire 
Griffault and Smith G); 

 Model development (biosphere and supporting model definition, conceptual and mathematical models 
and data provision – actions follow from system description activities; Walke and Thorne; parameter 
uncertainties, Avila); 

 Calculation (to be discussed during the next WG6 meeting). 
 Iteration (confidence building and communication, to be integrated through the entire methodology; 

Walke and Xu). 

Subtopics and issues, as follows, are also being considered to be input to an interim report (see paragraph 
below) and/or be discussed during the next WG6 meeting: 

 FEP list and screening. Connection to site understanding, transparency and confidence, facilitation of 
review, use with interaction matrices to generate conceptual models (Thorne, Kautsky and Lindborg); 

 Biosphere in context of overall safety case (Kowe, Walke and Poller); 
 Guidelines for Sensitivity and Uncertainty Analysis (Avila); 
 Chemotoxic substances in radioactive waste. Consider at next meeting after completion of 

BIOPROTA report on Issues Affecting the Assessment of Impacts of Disposal of Radioactive and 
Hazardous Waste (Smith G and Thorne); 

 Process structure figure (Poller); 
 Communication and stakeholders (Smith G). 

It was also noted that the use of “Intelligent Kds”, a supporting model initiative for Kd determination, can be 
discussed during the next meeting. 

It was agreed by all parties that it would be extremely valuable for there to be an interim report at the end of 
2017 on the review and enhancement of the BIOMASS Methodology. Subject to approval, this will be issued 
by the BIOPROTA Project sponsors (as with other BIOPROTA Project results) as a report prepared under 
the BIOPROTA Forum, but in this case, with the cooperation of the IAEA. The report will document 
progress at the time of publication, reiterating the continuing relevance of the main features of the 
Methodology, illustrating its use (largely by reference rather than by duplicating published examples), 
presenting enhancements, illustrating them (again by reference, as far as possible), and identifying remaining 
areas for clarification. These points will be examined further within the continuing MODARIA II WG6 
programme of work.  

A draft report will be compiled from the various inputs by the BIOPROTA BIOMASS Project Technical 
Support Team and presented during the next WG6 meeting. 

Resources for the above activities include, in part, financial support to the BIOPROTA BIOMASS Project.  

To date, WG6 draft material has been made available to participants via a password-accessed facility called 
“Project Place”, which has been provided by SKB. This facility is due to be withdrawn. The IAEA has a 
secure/password protected area set up for the MODARIA II Programme, with separate folders available for 
the use of respective WG members/participants. An email will be sent to all participants in due course 
providing information in this regard. 
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It was noted that the range of environments and assessment topics of interest in WG6 encompasses aspects of 
the scope of other MODARIA II WGs. Special interest and possible overlap remains with WG1 (and WG1 
of MODARIA I) in connection with assessments made to support decisions for sites which include both 
contaminated land and waste disposal facilities. Special interest was also noted in connection with 
assessment of exposure of relevant populations of non-human biota, in progress within MODARIA II WG4. 

Mr Lindborg thanked participants for their participation, technical contributions and engagement in 
discussions. Participants noted their special appreciation to ENSI and Mr Hansmann for the provision of 
efficient local arrangements. 

Mr Lindborg invited participants to consider offering presentations during the next meeting of WG6 and 
closed the meeting with a call, echoed by all participants, for special appreciation for the long standing 
contributions to radiological assessment made by Mr Proehl. 

Next Meeting 

The next meeting of WG6 will be held during the Second Technical Meeting (TM) for MODARIA II which 
is scheduled to take place the IAEA’s headquarters in Vienna 30 October – 3 November 2017. 
 
 

Attending Participants 

 

IAEA Scientific Secretary Working Group Leader 

Mr Gerhard Proehl 
Head, Assessment & Management of Environmental Releases Unit 
Waste & Environmental Safety Section, (Room B0765) 
Division of Radiation, Transport & Waste Safety 
International Atomic Energy Agency (IAEA) 
Vienna International Centre 
PO Box 100 
1400 VIENNA 
AUSTRIA 
Tel: +43 (1) 2600-22854 
Fax: +43 (1) 26007-22692 
Email: G.Proehl@iaea.org 

Mr Tobias Lindborg 
Ecologist/Project Leader, Research & Safety Assessment 
Swedish Nuclear Fuel & Waste Management Company (SKB) 
Blekholmstorget 30 
Box 250 
10 124 STOCKHOLM 
SWEDEN 
Tel: +46 (8) 459-8407 
Fax: +46 (8) 661-5719 
Email: tobias.lindborg@skb.se 

 

Name / Email Organization / Country 

Ms Joanne Brown 
(erc@brown.eu.com) 

Environmental Radioactivity Consultancy 
UNITED KINGDOM 

Mr Alexander Diener 
(adiener@bfs.de) 

Bundesamt für Strahlenschutz (BfS), GERMANY 

Mr Rodolphe Gilbin 
(rodolphe.gilbin@irsn.fr) 

Institut de Radioprotection et de Sûreté Nucléaire (IRSN), FRANCE 

Ms Lise Griffault 
(lise.griffault@andra.fr) 

ANDRA, Agence Nationale pour la Gestion des Déchets Radioactifs, FRANCE 

Mr Reda Guerfi 
(reda.guerfi@stuk.fi) 

Radiation & Nuclear Safety Authority (STUK), FINLAND 

Mr Jürgen Hansmann 
(Juergen.Hansmann@ensi.ch) 

Swiss Federal Nuclear Safety Inspectorate (ENSI), SWITZERLAND 

Mr Reda Guerfi 
(reda.guerfi@stuk.fi) 

Radiation & Nuclear Safety Authority (STUK), FINLAND 

Mrs Emma H. Johansson 
(emma.johansson@skb.se) 

Swedish Nuclear Fuel & Waste Management Company (SKB), SWEDEN 

Ms Kelly Jones 
(kelly.jones@phe.gov.uk) 

Public Health England (PHE), UNITED KINGDOM 

Ms Hyosook Jung 
(dawn@kins.re.kr; blankwall@naver.com) 

Korea Institute of Nuclear Safety (KINS), REPUBLIC OF KOREA 

Mr Ulrik Kautsky 
(ulrik.kautsky@skb.se) 

Swedish Nuclear Fuel & Waste Management Company (SKB), SWEDEN 



MODARIA II WG6 Minutes - 2017 Interim (FINAL).doc 5 

Name / Email Organization / Country 

Mr Richard Klos 
(ryk@blueyonder.co.uk) 

Aleksandria Sciences Limited, UNITED KINGDOM 

Mr Koenraad Mannaerts 
(koen.mannaerts@fanc.fgov.be) 

Federal Agency for Nuclear Control/Agence Fédérale de Controle Nucléaire (FANC/AFCN), 
BELGIUM 

Ms Maria Nordén 
(maria.norden@ssm.se) 

Swedish Radiation Safety Authority (SSM), SWEDEN 

Mr Lauri Parviainen 
(lauri.parviainen@posiva.fi) 

Posiva Oy, FINLAND 

Mr Danyl Pérez-Sánchez 
(d.perez@ciemat.es) 

CIEMAT, SPAIN 

Mr Andreas Poller 
(andreas.poller@nagra.ch) 

National Cooperative for the Disposal of Radioactive Waste (NAGRA), SWITZERLAND 

Mr Alessandro Proverbio 
(Alessandro.Proverbio@llwrsite.com) 

LLW Repository Limited, UNITED KINGDOM 

Mr André Peter Rübel 
(andre.ruebel@grs.de) 

Gesellschaft für Anlagen- und Reaktorsicherheit (GRS) mbH, GERMANY 

Mr Peter Saetre 
(peter.Saetre@skb.se) 

Swedish Nuclear Fuel & Waste Management Company (SKB), SWEDEN 

Mr Sanae Shibutani 
(sshibutani@numo.or.jp) 

Nuclear Waste Management Organization of Japan (NUMO), JAPAN 

Mr Graham M. Smith 
(gmsabingdon@btinternet.com) 

GMS Abingdon Limited, UNITED KINGDOM 

Ms Karen Lesley Smiwth (Punt) 
(karen@radecol.co.uk) 

RadEcol Consulting Limited, UNITED KINGDOM 

Mr Michael C. Thorne 
(MikeThorneLtd@aol.com) 

Mike Thorne & Associates Limited, UNITED KINGDOM 

Mr Russell Charles Walke 
(russellwalke@quintessa.org) 

Quintessa Limited, UNITED KINGDOM 

Mr Shulan Xu 
(shulan.xu@ssm.se) 

Swedish Radiation Safety Authority (SSM), SWEDEN 

 


