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the Opalinus Clay

Safety assessments of potential nuclear waste disposal sites must demonstrate that the thick-
ness of the host rock is sufficient to isolate radionuclides from the human environment. In this
context, it is essential to investigate the underlying transport processes, €.g. sorption and dif-
fusion, and their governing factors to quantify migration lengths on the host rock scale and for
one million years .

Laboratory experiments are conducted for defined geochemical conditions to determine the re-
quired transport parameters. The combination with reactive transport simulations is a beneficial
workflow to deduce process-based quantifications. This enables the application to the host rock
scale or reveals knowledge gaps. This is shown for the examples of neptunium and uranium
migration in the potential host rock Opalinus Clay.

In the case of uranium migration in the Opalinus Clay system at Mont Terri, the results demons-
trated the extent to which simulated migration lengths can vary for a million years, depending
on the model concept as well as on the underlying data and parameters. As can be seen in Fi-
gure 1, the range extends from 5 m applying experimentally determined transport parameters,
over 50 m using process-based approaches and taking hydrogeology into account and up to
80 m depending on the thermodynamic data set used.
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Figure 1: Uranium migration lengths in the hydrogeological system of the Opalinus Clay at Mont Terri are simulated with a Fick’s
diffusion model using experimentally determined transport parameters (red). Results of reactive transport simulations, which are
conducted for different clay mineral quantities (green and blue), taking hydrogeology into account (cyan) or using a different
thermodynamic data set (purple), differ by several metres.
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