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Motivation

Storing high-level nuclear waste in deep geological formations is the best
option for isolating it from the biosphere in the long-term. In Germany
and the USA, salt domes are considered as host rocks for these repositories
5]. In case of accidental hazardous events, radionuclides may escape the
repository and be transported into the biosphere via groundwater (see up-
per figure). Therefore, the groundwater movement above those salt dome
structures is of particular interest for the safety assessment of repositories.
The groundwater flow above a salt dome is affected by the dissolution of
the salt into the groundwater, which changes the density of the water and
therefore influences its flow. This phenomenon, known as density-dependent

How, has been studied using a simplified 2D conceptual model of ground-
water flow coupled with salt transport above a salt dome [4]. This led to
the development of the ”Salt dome problem” (see conceptional model in
the lower figure) |2| |6]. In this work, the 2D salt dome problem shall be
extended to a 3D problem to obtain a more realistic representation of the
density-dependent flow above salt domes. The problem shall be simulated
using the Finite-Element code Saltflow [3].
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Conceptional representation of relevant processes in groundwater flow around salt domes
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Conceptional model of the salt dome problem (adapted from 2] and [1])

Main Goals

e [iterature research on density-dependent flow above salt domes
e Representation of numerically solved governing equations

e Conception of a 3D salt dome problem including:
a) length of model in 3" dimension

b) appropriate boundary conditions

b) 3D spatial discretization of model domain

e Conceptualizing and simulation of

a) different model scenarios of flow boundary conditions
b) different transport parameter scenarios

e Fvaluation and presentation of results

e Discussion of results

Software

o Saltflow [1]

Benefecial courses

If you have taken some of these courses, this topic might be a good fit for
you

e ['low and Transport Processes

e Numerical Methods in Fluid Mechanics

Additional Information

This work is intended as an Interdisciplinary Project, but the extent could
also be adapted for a Bachelor’s thesis or a Master’s thesis. For the most
part, the project should be worked on continuously, with regular meetings
with the supervisor where preliminary results can be discussed and questions
can be asked. The thesis can be written in English or German.
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e suilmann@hydromech.uni-hannover.de
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