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Abstract: Deep geological disposal is currently internationally recognized most technically feasible method for
the safe disposal of high—level radioactive waste. The chemical characteristics of groundwater at the disposal
site are crucial for the design of engineering barriers and safety assessment of the disposal facility. This paper
summarizes and compares the research achievements in groundwater chemistry, isotopes, and groundwater
chemical modeling in the United States, Sweden, Finland, Switzerland, and France. Combining the foreign
achievement with the current research status of high—level radioactive waste geological disposal in China, the
paper proposes that China need to conduct further research on aspects such as the vertical distribution of

groundwater chemistry at the site, groundwater microorganisms, dissolved gases in groundwater, the redox
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conditions of the site, and the paleoclimate of the site. Based on the above achievement, a hydrogeochemical

model of the disposal site should be developed to evaluate the safety and stability of the disposal site at a

timescale of tens of thousands years. This study aims to provide a reference for China’ s research on

groundwater chemistry at high—level radioactive waste disposal sites.
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Fig. 1 Yucca mountain cross—section schematic map(modified after reference [ 5])
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Fig. 2 Spatial distribution of groundwater chemistry (modified after reference [ 16])
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Fig. 3 Results of mixing different groundwaters (Modified after reference[ 29 ])
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Fig. 4 Workflow of Hydrogeochemical site descriptive model(modified after reference [31])
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Fig. 5 Groundwater sampling equipment in Finland
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Fig. 6 Groundwater chemistry at the Olkiluoto site(modified after reference [34])
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Fig. 7 Reaction pathways of groundwater at different depths (modified after reference [ 41])
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Table 2 Summary and comparative analysis of research from various countries
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