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To update the model, three separate components have been constructed, 
which need to be solved sequentially. In the first step (table 1), a 1D model 
is used to calculate the stable geotherm prior to the construction of the 
GDF. This is done by solving the thermal conductivity equation. The second 
step involves a 3D model, which calculates the increase in temperature 
caused by the high-level heat-generating waste. As in the 1D model, the 
thermal conductivity equation is solved. In the final step, cross-sections are 
taken from the 3D model. Within these cross-sections, the temperature-
dependent compaction of the backfill, partially filled with brine, is 
analyzed. As the brine is expelled due compaction, it begins to flow. Flow is 
calculated by solving the Richards' equation. For the transport of 
radionuclides, diffusion and advective transport are assumed. 
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We show that temperature in a disposal facility for 
radioactive waste in rock salt has a significant positive 
impact on the safety of the disposal facility. 

In the Netherlands, radioactive materials are used across various 
sectors, leading to the generation of radioactive waste. Current 
policy mandates above-ground storage at COVRA for 100 years, 
after which the waste is intended for permanent disposal in a deep 
geological facility, for example, in rock salt. Safety assessments 
using numerical models are conducted to demonstrate the long-
term safety of such disposal. In the COPERA (2020–2025) safety 
assessment (1), it was shown that a repository in rock salt is safe: 
no radionuclides are expected to reach the overburden.

Here, we present an update of the Dutch COPERA (2020–2025) 
safety assessment. In this updated assessment, heat generation is 
evaluated for the current situation with one nuclear power plant 
and disposal around 2130. The increased thermal load will affect 
various processes, such as compaction of the granular salt backfill 
within the geological disposal facility (GDF). The latter is important 
as it should provide the long term containment: delay even stop 
radionuclides reaching the biosphere. 

Introduction

Methodology

TABLE 1) The three separate steps needed to calculate the 
influence of temperature on compaction.

Results show that the temperature in the GDF reaches a maximum of 
about 100 degrees Celsius approximately 10 years after closure (Fig. 1). 
This maximum temperature is observed close to the HLW heat-
generating waste, although the surrounding host rock also becomes 
relatively warm. Due to the increased temperature, the compaction of 
granular salt backfill in the tunnels (Fig. 1) containing the heat-
generating HLW waste occurs significantly faster. As compaction reduces 
porosity and consequently the permeability of the backfill, the heat-
generating waste will essentially become encapsulated by an 
impermeable barrier. This natural sealing effect enhances the long-term 
safety of the repository by limiting fluid movement. Furthermore, the 
reduced permeability significantly restricts radionuclide migration.

Results

FIGURE 1. The left panel shows the maximum temperature over time, 
while the right panel illustrates the porosity after 200 years. Note the low 
porosity on the right side.

Step 1 Step 2 Step 3

Dimensions 1D 3D 2D

Type Thermal Thermal Flow  + Compaction

Time Steady-state Time dep. Time dep.
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