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CRYSTALLINE REFERENCE CAS  F.

Importance
• To prepare for a potential site in crystalline host rock

• To identify highly important FEPs of the crystalline reference
case that need to be well understood

• To assess the relative importance of FEPs and uncertain input
parameters of the crystalline reference case
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DISPOSAL R&D
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CRYSTALLINE REFERENCE CAS14,
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Conceptual model
(Wang et al. 2014)
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CRYSTALLINE REFERENCE CASE

Computational model
• Discrete fracture networks (DF\s)

• Deterministic fracture zones

• Equivalent continuous porous
medium (ECPM)
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CRYSTALLINE REFERENCE CASF,

Two reference cases
• Commercial waste • DOE managed waste

Simulation
• PFLOTRAN — TH processes, radionuclide source term and transport

• Dakota — probabilistic realizations, sensitivity analysis
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EBS simulation
• Waste package (WP)

• Distribution placeholder
for general corrosion rate

• Waste form (WF)
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• Spent fuel

• Instantaneous release fraction

• Fractional degradation rate distribution (min 10-8, mean 10-7, max 10-6)

• Coupled fuel matrix degradation (FMD) model — slow

• Surrogate FMD models under development

• HLW glass dissolution rate equation

• Metallic fuels — instantaneous dissolution

• Buffer and DRZ
• Buffer evolution surrogate models under development
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CRYSTALLINE REFERENCE CASE

Output

Time: 10000 Years
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CRYSTALLINE REFERENCE CAS  14,

Sensitivity analysis — initial findings
• Uncertainty in magnitude and timing of predicted

concentrations at any given location in the model domain is
larger due to fracture distribution than to other sampled
parameters

• Peak concentrations and
breakthrough times are
also particularly sensitive to
• WP package degradation

rate mean and variance
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CRYSTALLINE REFERENCE CAS  F.

Reference case design and simulation findings
• PA simulations indicate that crystalline rock is a poor natural

barrier for released radionuclides
• Crystalline rock, however, may provide a conducive environment for
WP longevity

• Depends on the WP and EBS materials

• For PA, performance specifications for WPs and EBS barriers may be
needed

• PA modeling could help inform such specifications

• Reference case simulations should not place WPs near
connected fractures that would likely be detected and avoided

— during repository operations——— • Specifications needed here as well

———
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Work package R&D interfaces
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