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Temperature, saturation and coupled processes
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Multi-barrier system (materials)

Concrete, steel and clay are
used as confinement barriers
= During
period of disposal, they will
undergo alterations

the prolonged

» Containment providing rock zone
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Engineered / technical Geo-engineered/technical barrier: Geological barrier: host

barrier » backfill and buffer materials rock and aquifer system
Waste Form / package + underground dam system in the overlying rock
i.e: Fe-based canister * borehole seal (caprock)

Coupling Scheme
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Operator splitting approach
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Benchmark: Cs* diffusion in Opalinus clay

Can the migration of sorbing tracers in clayrock be predicted...?

Sorption equilibria

A numerical model to assess the hydro-chemical
evolution of a L-ILW disposal cell in indurated clay
rocks is developed. l

Chemical evolution of engineered multibarrier systems

1- Mechanistic (multi species) or

I
2- Kd (single species) [ —
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Challenges: large spatial (2D) and temporal scales
+ highly complex chemical phenomena involving
l cementitious materials.

Diffusion mass transport

Peristaltic pump
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Conduction is the only heat transfer
mechanism (intrinsic permeability ~ .
1x101° m2) .

Anisotropy: 3D model

» Spacing between the boreholes
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Metallic waste container (2.438 x 2.0 m)

Waste container walls

Waste matrix filling (mortar)

Liner (shortcrete)

Host rock (Callovo-Oxfordian)

Filling concrete

(compacted Clay) . — = Source: ANDRA
et e -~ Key outcome: the interaction of different components/materials and the
_ - expected hydraulic and/or chemical gradients over 100 000 years for disposal
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Reactive transport: Multibarrier system evolution for 100 000 years.

Porosity changes

ste container (2.438 x 2.3 m)

backfill (mortar)

damage zone (1 m)
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