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Could the landscape preserve traces of a deep underground nuclear 
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A study conducted by the French Radioactive Waste Management Agency (Andra) 
outlines which traces of the Centre industriel de stockage géologique (Cigéo) project 
installations will be left over the very long term at surface on the Bure limestone plateau 
(north-east of France) despite natural erosion, and analyses the possibility that these 
traces could be detected and well interpreted in the far future. 

The basis for this research lies on an archaeological and geomorphological approach. 

The assessment of possible traces is performed for different time frames. It is 
conducted with a temporal perspective which extends in the future until the next tens 
and hundreds of thousands of years, taking into account the possible site evolution 
scenarios defined by Andra, including global climate change due to human activities. 

During a future millennium time scale, the most superficial traces will gradually 
disappear, and all traces will be combined with other human traces of all ages. The aim 
of this study is to point out the probable duration of many traces, especially those that 
are most commonly associated with the existence of a deep underground installation. 
This is illustrated by archaeological examples, such as the traces of old mines. Some are 
cited: the silver mines of the Laurion, in Greece (2 500 to 3 500 years old), the copper 
mines of Khirbat-en-Nahas, in the Jordanian desert (3 000 years old), as well as the Great 
Orme site (4 000 years old) located in a temperate country (Llandudno, Wales, United 
Kingdom), and Neolithic flint mining complexes which may be up to 10 000 years old. 

Such traces differ significantly from those that the Cigéo project will leave, but they 
give concrete examples about traces’ duration and illustrate the possibility that future 
archaeologists and geomorphologists could detect Cigéo’s traces using present time 
knowledge and methods. 

Over a larger time frame, erosion will gradually remove traces of Cigéo; many of them 
will disappear completely. However, even for a distant future, traces of the heads of 
shafts and inclined tunnels, and filled excavations will still exist at surface. 

But, without some detailed observations, such traces could be mistaken for natural 
features that could look similar. Their current natural analogues correspond to the filled 
karstic depressions, pits and wells, commonly developed at present time on the Bure 
plateau; and these natural structures will develop all around the Cigéo site. In this way, 
the traces of Cigéo could be easily mistaken for geomorphological structures of little 
interest and they would not be noticed nor studied by future archaeologists. 
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Figure 6: The 2 scenarios taking into account future climate change (bioclim) 

Source: Projet mémoire – Archéologie du paysage, Agence nationale pour la gestion des déchets radioactifs, 
DRD/MG/11-0195 (25 novembre 2011). 

Figure 7: The Neolithic flint mining complex of Brandon, east of England, 
4 000 to 5 000 years old

Sources: Copyright Ron Strutt and licensed for reuse 
under this Creative Commons Licence. 
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Les 2 scénarios / évolution possible du ClimatII. Modified evolution of the climate due to large impact of human activities
5 000 GTs of fossil carbon injected into atmosphere during the next 325 years
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To allow the detection and the interpretation of these traces in a far future it is 
essential to tag them. The proposed solution is to mark the Cigéo site. The concept, in 
progress, is to dispose a lot of small long-lived anthropological pieces (made of ceramic 
for example) to indicate the human origin of the structures and to enable a correct 
interpretation. Such small pieces could be mixed with exotic material filling drill holes 
and/or trenches disposed around the main Cigéo installations. 

This concept could create detectable soil anomalies and allow the surface distribution 
of pieces over a long time period, despite natural erosion of the site. 

Figure 8: Marking the site and the long-lived traces 

Sources: Dominique Harmand and Jacques Brulhet (left); Jacques Brulhet (right). 




