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Safety and Performance Indicators

for a Geological Repository in Clay
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El General primary system parameters

Quick and preliminary assessment of the

efficiency of geological and geotechnical

barriers
R

Approach

Solving the transport equations analytically
with appropriately simplified boundary

conditions )
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Clay Host Rock

o vertical transport distance H = 65 m

o vertical hydraulic gradient | = 0.5 m/m

« vertical hydraulic conductivity K = 2:10% m/s
« effective diffusivity

anions Dt = 2102 m¥/s
D, = 5102 m¥/s
non-anions D, = 210" m?/s
D, = 510" m%/s
* porosity  anions n = 0.06

non-anions n = 0.12
* inverse advective Péclet number o, = 0.1

Examples of radionuclides
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1. Intact host rock

Derived characteristic system parameters:

Characteristic time of - H?-n-R

diffusive transport TR
DJ_

Inverse diffusive Péclet number a4 = Tk
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Barrier indicators for:

Additional system parameters:

Transmissivity of fracture zone T, = 310" m?/s
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2. Fracture zone

F4: Radionuclide retention along the fracture zone
for continuous release under transient conditions

F1: Radionuclide retention versus radioactive decay
under steady-state conditions
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Assessment time period t;, = 1 mio. years

3. Shaft seal

Additional system parameters:
Shaft seal hydraulic

resistance P, = _Ls  _3g00 s/m?
55 "Thss
EDZ radius of infrastructural drifts r.=4m

EDZ

Transport distance along drifts and shaft Y = 1000 m

F7: Ratio of water flow to the repository along the
shaft to water flow from intact host rock after
sealing the repository

F4": Ratio of radionuclide flux along the fracture zone

F2: Radionuclide retention for continuous release
under transient conditions
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F3: Radionuclide retention for a delta-peak release
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S1: Approximate dose from maximum radionuclide
flux as a consequence of a delta- peak release
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F8: Radionuclide retention along drifts and shaft for
continuous release under transient conditions
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F11: Ratio of radionuclide flux along drifts / shaft to
that through 10 000 m? of intact host rock
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