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Introduction 

International collaboration concerning biosphere modelling in support of safety 

assessments for radioactive waste disposal helps to establish and disseminate good 

practice as well as identify common challenges and areas for improvement.  In the 

1990s, the BIOMOVS II collaboration produced a methodology to help support the 

development and justification of biosphere models for radioactive waste disposal.  The 

BIOMOVS II methodology was further developed through the International Atomic 

Energy Agency (IAEA) BIOMASS project, which ran from 1996 until 2001.  The 

resulting “BIOMASS methodology” has provided a valuable benchmark and 

framework for biosphere assessments.  This paper describes work being undertaken to 

update the BIOMASS methodology to take account of experience and developments 

that have occurred in the subsequent sixteen years. 

Materials & Methods 

In November 2016, the first meeting of the IAEA’s latest round of collaborative 

biosphere framework programmes, MODARIA II, commenced with a technical 

meeting in Vienna.  The programme runs through to November 2019 and includes a 

working group entitled “Biosphere modelling for long-term safety assessments for 

waste disposal facilities” (WG6).  The working group aims to provide a forum for 
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review and enhancement of the BIOMASS methodology.  To facilitate collaborative 

work and to support technical progress, the BIOPROTA forum is running a concurrent 

project with consistent aims and objectives. 

Results and Discussion 

The review and enhancement of the BIOMASS methodology is taking a wide range of 

scientific, technical and regulatory developments into consideration, the most 

prominent of which are discussed briefly below. 

The BIOMASS methodology was followed by a European Commission project 

concerning long-term climate change in biosphere assessments, called BIOCLIM.  The 

BIOCLIM findings were subject to recent review and update within the first phase of 

the IAEA MODARIA project, which included new global climate modelling, updated 

experience with regards to downscaling global climate modelling results and 

discussion of associated landscape evolution.  These developments provide one of the 

inputs to updating of the BIOMASS methodology, along with insights gained from 

other international collaborative studies, including the IAEA EMRAS II programme. 

The BIOMASS methodology has been referenced in support of biosphere assessments 

for radioactive waste disposal undertaken since 2001, including, for example, studies 

for the British, Finnish, French, Japanese and Swedish programmes.  Experience gained 

in undertaking those and other assessments will be included in the review and update. 

Other aspects relating to biosphere assessment that have undergone development since 

the BIOMASS methodology was established include: 

• frameworks for explicit consideration of wildlife dose assessment, to support 
demonstration of protection of the environment within biosphere assessments 
for radioactive waste disposal; 

• further experience in characterising real sites and the interplay between site 
investigations, site understanding and conceptual model development and the 
integration of these items within biosphere assessments;  

• approaches for better representation and integration of processes at the 
interface between geosphere and biosphere models,  

• consideration of non-radiological hazards associated with radioactive waste 
disposal, and 

• understanding of important processes and pathways for radioisotopes of 
elements with specific biological and biogeochemical characteristics, including 
C-14, Cl-36, Se-79 and uranium-series radionuclides. 

The work will deliver an updated version of the BIOMASS methodology, together with 

supporting material, including illustrations of the application of the enhanced 

methodology. 
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Conclusions 

The BIOMASS methodology has proved a valuable tool to help guide the development 

and justification of biosphere assessments for radioactive waste disposal.  

Collaborative efforts to review and enhance the methodology to take account of 

associated experience and developments are being co-ordinated through the 

MODARIA II and BIOPROTA programmes.  The work will deliver updated guidance 

and illustrations.   

Participation in both the MODARIA II work and the BIOPROTA forum is invited.  It is 

important for any updated guidance to draw widely on experience and expertise in 

biosphere assessments for radioactive waste disposal.  Such inputs help to refine and 

justify modelling approaches and to build confidence in the safe management of long-

term environmental hazards. 
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