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• How does uncertainty in fracture inter-connectivity affect predictions of 
waste isolation, i.e., predictions of the rate of radionuclide transport from 
a high-level nuclear waste repository in a fractured host rock

• Fracture connectivity is determined by temperature and stress fields at the time 
of rock deposition/formation

• Natural system heterogeneity will always have uncertainty associated with it, 
which must be represented in safety assessments

• Two end-member simulations using GDSA Framework, an open-source 
performance assessment tool for deep geologic disposal of nuclear waste:

• Inter-connectivity to the surface:  transport controlled by advection
• No fracture connectivity to the surface:  transport controlled by diffusion

GDSA (Geologic Disposal Safety Assessment) 
Framework, http://pa.sandia.gov
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Conclusions & Future Work
• For deep geologic repositories in fractured host rock, sufficient site-specific understanding of 

deterministic features and of the probability of a percolating fracture network will provide 
confidence in the operation of the waste isolation safety function

• GDSA Framework (pa.sandia.gov) provides the open-source computational and modeling 
capability to investigate coupled processes of heat flow, buoyant two-phase fluid flow, and 
radionuclide transport in a large 3-D spatially heterogeneous permeable rock domain

• The effect of multiple input uncertainties (spatial variability combined with multiple property 
uncertainties) will be examined through multi-realization simulations and sensitivity analyses
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• Domain Size: 3015m x 2025m x 1260m
• Cell Resolution: 15m down to 1.67m
• Number of Grid Cells: 4,848,260
• Processors Used: 512
• Number of Waste Forms: 3,360
• Real Time to Run 𝟏𝟏𝟏𝟏𝟔𝟔 years: 8 hours
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