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The geological disposal facility (GDF) is the most common planned method for the disposal of radioactive
waste. GDFs utilise a multi-barrier concept designed to prevent the release of radionuclides into the surround-
ing environment, collectively known as the engineered barrier system (EBS). The EBS is a key component for
GDF safety as it slows the inflow of water to limit corrosion, protects the structural integrity of the container,
and prevents radionuclides from being released into the environment.

The EBS also manages gases that are produced in the GDF during container corrosion and waste degradation,
providing pore-space and passively controlling gas release to limit pressures and reduce the risk of gaseous ra-
dionuclide release. This project explores use of bentonite clay and waste rocks (WR) from quarries, excavated
GDF rocks and re-use of other materials for the EBS. Their use as an EBS material would lower the environ-
mental footprint and prevent these materials from filling landfills. We are assessing whether WR/bentonite
mixtures meet criteria for EBS usage, including mechanical strength, fluid/gas permeability, microbial activ-
ity for gas consumption and the long term performance of these re-used materials. This is being conducted
through a series of laboratory based and modelling techniques.

The use of bentonite in the EBS is internationally supported by several waste management organisations due
to its high adsorption capacity, swelling properties and its low hydraulic conductivity. The addition of WR
aggregate provides increased mechanical strength, improves gas permeability and increases the potential to
host communities of gas-consuming microbes. This poster showcases the results from initial mechanical tests.
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