Groundwater life expectancy simulations in strongly coupled density-dependent flow above a salt dome

Jonas Suilmann®™  John W. Molson?, Thomas Graft

Leibniz UNIVERSITE L Institute of Fluid Mechanics and Environmental Physics in Civil Engineering, Leibniz Q R S

Universitst I_A\/ AL University Hannover, Germany g a BGE Erivespssall

Hannover > Department of Geology and Geological Engineering, Université Laval, Québec, Canada 1 Sharing ot
candidate Presantation contast permitted

*suilmann@hydromech.uni-hannover.de

. . _ — 10-9 2 v [m/s]
* Salt domes considered as sites Flow (a;=0.4 m, D,,= 10 m7s) 1507

. . . 300 i
for deep geological repository of Area of interest - 1E-08
nigh-level nuclear waste (;ro“”dwaterﬂow 200- 1E-09
. . ol N - 1E-10
* Potential transport of acci- 1 00- SE-1
dentally leaking radionuclides via i i 5E-12
C_ , E (yrs)

600

groundwater in overburden

Groundwater life expectancy is

Life expectancy (a;=0.4 m, D =10"° m?%s)

60000
55000
50000
45000

: . : S00- _ 40000
estimate of radionuclide travel - @, =5m 35000
: : Fractures 200- 30000
times in safety assessment % 25000
(Cornaton et al. 2008) 100 15000
: : : 5000
* Variable groundwater density . 2000
0 300 X | 200
* Dispersivity aquifer specific and 100

highly uncertain

Maximum life expectancy: ol
* Life expectancy mainly influenced by DDF £l
@ [ o . . . . o
Resea rCh Ob]ECthE velocity magnitude and distribution - |
* o, a;and D, have considerable impact on 3 3
Numerically investigate and understand: life expectancy E ]
— 9L
 effects of uncertain transport parameters on density-dependent flow (DDF) above a salt dome * Overestimation of life expectancy for smaller : |
= 1}
» effects of DDF along with uncertain transport parameters on the groundwater life expectancy a,and D,
as used for the safety assessment of nuclear waste repositories * Non-linear effect with a; Y . { . ) Y : ) 3 ) -

Summary & Conclusion

Methodology
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This project is part of the research cluster “Uncertainties and Robustness
with regard to the safety of a repository for high-level radioactive waste

* Advection-Dispersion equation for life
expectancy (Molson and Frind 2012)

* FE code Saltflow (Molson and Frind 2023)

Groundwater flow

* Dispersivity: longitudinal «a;,
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adapted from Molson and Frind (2012) =[5, 10, 20] m; transverse o =

(URS)” funded by the Bundesgesellschaft fiir Endlagerung (BGE).
For more information, scan:

Ir=A+E
T — residence time;

A — groundwater age * Diffusion coefficient D, =
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