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The radioecological models included in performance assessments to date by the Swedish nuclear 
industry for existing and planned nuclear waste repositories do not explicitly represent the transport of 
radionuclides from bedrock into the near-surface geological environment. It has been argued that 
bypassing the transition zone from the bedrock to the quarternary deposits and the biosphere (the 
geosphere-biosphere interface, GBI) leads to conservative estimates of estimated doses and risk. This 
study demonstrates that this may not always be true. The study is based on an integrated model 
representation of a release of radionuclides from a hypothetical repository, transport through the 
crystalline bedrock and the near-surface deposits to the biosphere. A three-dimensional flow model is 
developed, which has a fairly accurate description of both surface and groundwater hydrology and is 
coupled to radioecological models. The development has great significance for estimation of flow field 
at the repository level as well as for estimation of transport pathways and residence time distributions 
for radionuclides. The modelling approach is based on the characterisation of radionuclide residence 
times in the bedrock and the quaternary deposits, as well as the distribution of radionuclides in 
ecosystems. Simulation examples are presented to illustrate the relative importance of transport 
processes in the quaternary sediments and the hydraulic interaction between the bedrock, quaternary 
deposits and various ecosystems. The modelling results show that, in many cases, taking into account 
the biosphere-geosphere interface leads to a delay of radionuclide arrival to the biosphere. For other 
conditions, the more precise prediction of radionuclide exfiltration locations in the biosphere can result 
in higher environmental concentrations compared with estimates based on diluting radionuclide in a 
large area. An improved representation of these processes will enhance our understanding of the 
biosphere safety functions and provide a better basis for evaluating environmental impact and 
radiological dose consequences. 

 
 


