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The IAEA’s Programme on 
Development, Testing and Harmonization of MOdels and DAta for Radiological 

Impact Assessment 
(MODARIA II) 

Working Group 6 
Biosphere modelling for long-term safety assessments for waste disposal facilities 

M I N U T E S 
of the 2018 Interim Meeting of WG6 held at Kerava, Finland 

16–18 May 2018 
 

1. Objectives, Participation and Agenda 

The meeting was held in parallel with a workshop of the BIOPROTA project to review and enhance the 
BIOMASS Reference Biospheres Methodology, i.e. common objectives to those of WG6. The objectives of 
the meeting were to: 

 Present progress on agreed activities following the 3rd MODARIA II Working Group 6 (WG6) meeting, 
held during the 2nd MODARIA II Technical Meeting (TM) 30 October–3 November 2017 in Vienna, 
Austria, including the content of the interim document: BIOMASS 2020: Interim report, produced 
though the BIOPROTA Forum in association with IAEA MODARIA II WG6. This report has been 
published as SKB Report TR-18-02, March 2018. 

 Hear from participating organizations about their ongoing activities in this area;  
 Review and improve additional input and draft material for the project; and 
 Agree on the steps in preparation of a complete draft of a final report by the end of 2018, setting out the 

enhanced BIOMASS methodology. 

Mr Lauri Parviainen, representing Posiva (the host organization of this meeting), welcomed all participants. 
Mr Tobias Lindborg (WG6 Leader) joined in welcoming participants, who in turn introduced themselves and 
explained their reasons for participating. A list of attending participants is given at the end of these minutes 
and the preliminary agenda can be downloaded from the meeting specific WG6 web page1.  

The preliminary agenda was reviewed. The agenda was accepted on the basis of allowing for new presentations 
as issues arose during discussion. 

2. Presentations and Discussion 

Presentations were made on the following topics: 

 Coordination with other IAEA activities: Overview of IAEA projects addressing the safety case for 
disposal facilities (Mr Gerard Bruno); 

 Update from MODARIA II WG1: feedback from the recently held 2018 Interim Meeting 
(Ms Karen Punt); 

 Status of Posiva work on final disposal of spent fuel (Mr Lauri Parviainen); 
 Walk-through of Interim Report and feedback and review of updated BIOMASS flowchart 

(Mr Russell Walke); 
 Potential exposure group (PEG) questionnaire findings and implications for the enhanced methodology 

(Ms Lise Griffault); 

___________________________________________________________________________ 
1 https://gnssn.iaea.org/RTWS/modaria/Shared%20Documents/MODARIA%20II/MODARIA%20II%20Working%20Groups/MOD
ARIA%20II%20WG6%20-%20Biosphere%20Modelling/2018%20Interim%20WG6%20Meeting,%20Helsinki,%2016-
18%20May%202018 

https://gnssn.iaea.org/RTWS/modaria/Shared%20Documents/MODARIA%20II/MODARIA%20II%20Working%20Groups/MODARIA%20II%20WG6%20-%20Biosphere%20Modelling/2018%20Interim%20WG6%20Meeting,%20Helsinki,%2016-18%20May%202018
https://gnssn.iaea.org/RTWS/modaria/Shared%20Documents/MODARIA%20II/MODARIA%20II%20Working%20Groups/MODARIA%20II%20WG6%20-%20Biosphere%20Modelling/2018%20Interim%20WG6%20Meeting,%20Helsinki,%2016-18%20May%202018
https://gnssn.iaea.org/RTWS/modaria/Shared%20Documents/MODARIA%20II/MODARIA%20II%20Working%20Groups/MODARIA%20II%20WG6%20-%20Biosphere%20Modelling/2018%20Interim%20WG6%20Meeting,%20Helsinki,%2016-18%20May%202018
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 Environmental Protection: current status, including links to other relevant MODARIA II WGs 
(Ms Karen Punt); 

 An updated approach for modelling long term future climate change (Ms Natalie Lord); 
 Site characterization (Mr Ari Ikonen); 
 Example use of a cold analogue based on SKB experience (Mr Tobias Lindborg); 
 Proposed text on climate and landscape modelling in the long and short term (Mr Mike Thorne); 
 Sharing expertise gained by developing CHERPAC and CSA-DRL codes to support biosphere modelling 

(Mr Sohan Chouhan); 
 Example of identifying biosphere areas based on SKB experience (Mr Tobias Lindborg); 
 Quantifying biosphere dose object characteristics (Mr Ryk Klos); 
 Knowledge quality assessment relating to biosphere assessment (Mr Ari Ikonen); 
 Proposed text on site-generic estuarine, coastal and marine biosphere examples (Mr Russell Walke); 
 Proposed text on near-surface disposal example within an eroding coastal context (Mr Alex Proverbio); 
 Proposed text on example biosphere modelling for warm/arid climates (Mr Mike Thorne); and 
 Managing uncertainties (Mr Ari Ikonen). 

Key areas of important experience gained since 2001 were highlighted in the Interim 2020 Report, covering: 

 Site characterization; 
 Understanding of key processes that influence the headline assessment results, and hence areas for 

focussed consideration; 
 Approaches to addressing environmental change; 
 Treatment of the geosphere-biosphere interface; and 
 Regulatory developments and regulatory review, and hence, sufficiency of a safety assessment. 

The continuing work, within MODARIA II WG6 and the parallel BIORPOTA project, has been planned to 
further consolidate the progress made so far, with additional and special focus on: integration of the biosphere 
assessment within an overall assessment and safety case; selection of assumptions for potential exposure 
groups of humans and populations of other biota; transparent presentation of the methodology and clear 
communication of results; achieving an appropriate balance between complexity and simplicity, and building 
confidence in the conclusions. 

Concerning integration of elements of a safety case, as discussed by Mr Bruno, Mr Lindborg noted that it is 
necessary to understand the geosphere in order to understand how radionuclides might be released to the 
biosphere, so it is better to speak about characterizing the site, and avoid a separation between the geosphere 
and biosphere which are not clearly defined or definable entities but mere modelled constructs. It was also 
noted for clarification that the near field is the designed part of the disposal system, as opposed to the geosphere 
and biosphere. 

As well as discussions of each presentation, additional discussions were held on the following major issues: 

 The use of lists of features, events and processes (FEPs) in model development, and experience in the use 
of the BIOMASS FEP list and associated guidance; 

 Updating the BIOMASS data protocol; 
 Model application and evaluation of results, including the management of uncertainties and conservatism 

in biosphere assessments; 
 Identification of further potential examples that could be used to illustrate the BIOMASS Methodology; 

and 
 Other possible technical appendices in the final project report. 

3. Conclusions and Actions 

The following actions were proposed and accepted, as listed below with those leading the actions. Please note 
that ‘all participants’ includes all participants in WG6 and the parallel BIOPROTA project, including those 
who were not able to participate in the meeting. In addition, any wider support to those leading the actions is 
most welcome. 
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 Circulate the NEA FEP list related to repository safety assessment: BIOPROTA project Technical Support 
Team (TST). 

 Review the NEA FEP list and provide comments on how it can be taken into account in the enhanced 
Methodology: All participants. 
• It is provisionally anticipated that the original BIOMASS FEP list does not need be included, but 

relevant reference will need to be made to the NEA FEP list, highlighting the role of FEPs in 
managing information used in assessments and in supporting model development, based on 
project specific experience. 

 Seek further responses to the PEG questionnaire and consolidate the results and implications for the 
enhanced methodology: Lise Griffault. 

 Consider whether all aspects of the original BIOMASS Methodology have been considered, so that they 
can be taken into account in the current enhancement: All participants. 
• The work on all aspects still has to be completed, but particular effort may be needed concerning 

the data protocol and management of uncertainties. This may include suggestions for addressing 
key uncertainties that affect confidence in the safety case and assessment.  

• Presentation of results in a manner that supports effective communication is another possible area. 

 Consider the need for and scope of additional examples of applications that illustrate specific aspects of 
the enhanced methodology to include in the report of the current project: All participants. 

 Integrate this week’s presentations and details of discussion into a report of the meeting, provide as a draft 
for review by participants, and then issue in its final form as a further interim deliverable documenting 
progress: BIOPROTA TST and All participants. 

 Continue development of the final report of the current project based on the Interim 2020 report (Issued 
as SKB R-18-02) and the above material: BIOPROTA TST and All participants.  

Mr Lindborg thanked participants for their attendance, technical contributions and engagement in discussions. 

Mr Lindborg joined with all participants in thanking Mr Parviainen and Posiva for the excellent organization 
and hosting of the meeting. 

4. Next meeting 

The next WG6 meeting will be held during the 3rd Technical Meeting (TM) for MODARIA II being held at 
the IAEA’s Headquarters in Vienna 22–25 October 2018 (4 days). 
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Attending 
 

IAEA Scientific Secretary Working Group Leader 
Mr Gerard Bruno 
Head, Radioactive Waste & Spent Fuel Management Unit, Waste & 
Environmental Safety Section, Division of Radiation, Transport & 
Waste Safety (Room B0753) 
International Atomic Energy Agency (IAEA) 
Vienna International Centre 
PO Box 100 
1400 VIENNA 
AUSTRIA 
Tel: +43 (1) 2600-21469 
Fax: +43 (1) 2600-7 
Email: G.Bruno@iaea.org 

 Mr Tobias Lindborg 
Scientific Coordinator,  
Swedish Nuclear Fuel & Waste Management Company (SKB) 
Box 3091, Evenemangsgatan 13 
SE-169 03 SOLNA 
SWEDEN 
Tel: +46 (8) 459-8407 
Email: tobias.lindborg@skb.se 

 
Participants 

Name / Email Organization / Country 

Ms Joanne Brown 
(erc@brown.eu.com) Environmental Radioactivity Consultancy, UNITED KINGDOM 

Mr Sohan Chouhan 
(sohan.chouhan@cnl.ca) Canadian Nuclear Laboratories (CNL), Canada 

Mr Alex Diener 
(adiener@bfs.de) Federal Office for Radiation Protection (BfS), GERMANY 

Ms Lise Griffault 
(lise.griffault@andra.fr) Agence Nationale pour la Gestion des Déchets Radioactifs (ANDRA), FRANCE 

Mr Reda Guerfi 
(rueda.guerfi@stuk.fi) Radiation and Nuclear Safety Authority (STUK), FINLAND 

Mr Neale Hunt* 
(nhunt@nwmo.ca) Nuclear Waste Management Organisation, CANADA 

Mr Ari Ikonen 
(ari.ikonen@envirocase.fi) EnviroCase, FINLAND 

Mr Ville Kangasniemi 
(ville.kangasniemi@envirocase.fi EnviroCase, FINLAND 

Mr Ulrik Kautsky 
(ulrik.kautsky@skb.se) Swedish Nuclear Fuel & Waste Management Company (SKB), SWEDEN 

Ayeoung Kim 
(aykim@kins.re.kr) Korean Institute of Nuclear Sciences (KINS), KOREA 

Mr Ryk Klos 
(ryk@blueyonder.co.uk) Aleksandria Sciences Limited, UNITED KINGDOM 

Mr Ray Kowe 
(raymond.kowe@nda.gov.uk) Radioactive Waste Management Ltd (RWM), UNITED KINGDOM 

Mr Pekka Kupiainen* 
(pekka.kupiainen@posiva.fi) Posiva Oy, FINLAND 

Ms Donghee Lee 
(tmfql48@korad.or.kr Korea Radioactive Waste Agency (KORAD), KOREA 

Mr Tarmo Lipping 
(Tarmo.lipping@tut.fi) Tampere University of Technology, FINLAND 

Ms Natalie Lord* 
(natalie.lord@bristol.ac.uk) University of Bristol, UNITED KINGDOM 

Ms Nuria Marcos Perea 
(nuria.marcos@ains.fi) A-Insinōōrit, FINLAND 

Ms Dawn Montgomery 
(damontg@clemson.edu) Clemson University, USA 

Ms Maria Norden 
(maria.norden@ssm.se) Swedish Radiation Safety Authority (SSM), SWEDEN 

Mr Lauri Parviainen 
(lauri.parviainen@posiva.fi) Posiva Oy, FINLAND 

Mr Alex Proverbio 
(Alessandro.Proverbio@llwrsite.com) LLW Repository Limited (LLWR), UNITED KINGDOM 

mailto:aykim@kins.re.kr
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Participants 

Name / Email Organization / Country 

Ms Karen Punt 
(karen@radecol.co.uk) RadEcol Consulting Ltd, UNITED KINGDOM 

Mr Peter Saetre 
(peter.saetre@skb.se) Swedish Nuclear Fuel & Waste Management Company (SKB), SWEDEN 

Mr Graham Smith 
(gmsabingdon@btinternet.com) GMS Abingdon Ltd, UNITED KINGDOM 

Ms Maryna Surkova 
(Maryna.surkova@fanc.fgov.be) Federal Agency for Nuclear Control (FANC), BELGIUM 

Mr Taku Tanaka 
(taku.tanaka@edf.fr) Electricité de France EDF, FRANCE 

Mr Mike Thorne 
(mikethorneltd@aol.com) Mike Thorne and Associates Ltd, UNITED KINGDOM 

Mr Yves Thiry* 
(Yves.thiry@andra.fr) French National Radioactive Waste Management Agency (ANDRA), FRANCE 

Mr Jari Turunen 
(jari.j.turunen@tut.fi) Tampere University of Technology, FINLAND 

Mr Russell Walke 
(RussellWalke@quintessa.org) Quintessa Ltd, UNITED KINGDOM 

Mr Shulan Xu 
(shulan.xu@ssm.se) Swedish Radiation Safety Authority (SSM), SWEDEN 

* Not registered as an IAEA invitee, but attended as a participant of the Workshop of the BIOPROTA Project which was 
held in parallel with the 2018 Interim Meeting of MODARIA II WG6. 

 


