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Various engineers from different generations are concerned in geological disposal project of high-level radioactive waste (HLW)
over long time. It requires to manage information to ensure the traceability of the decision making process and the inheritance of

technique involved in project management.

We developed an Expert system available on the Web to manage inheritable knowledge related to procedure, know-how and the
notice of investigation techniques for deep geological environment. This report provides an overview of Expert system and the one
of contents regarding hydrochemical modeling and the updating method in Literature survey stage ~ Detail investigation stage of

geological disposal project.
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Fig. 3 Procedure of hydrochemical modeling in Literature
survey stage
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Fig. 4 Procedure of hydrochemical modeling and analysis of

the long-term evolution in Preliminary and Detail
investigation stages
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Fig. 6 Analysis of groundwater origin and the mixing process
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Fig. 7 Schematic diagram of pH and redox condition by core observation and chemical analysis
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1) SO, 2 +9H"+8e” = HS™+4H,0 (E,=0.249; Drever, 1988)

2) SO, +FeCO,+9H*+8e™ = FeS(s)*HCO, +4H,0 (E,=0.280; Stumm and Morgan,1996)

3) Fe?"+280,2+16H"+14e™ = FeS (Pyrite)+8H,0 (E,=0.362; Langmuir,1997)

4) Fey(OH)q(,+3HCO, +5H"+2e™ = 3FeCO,+8H,0 (E;=1.126; Langmuir,1997)

5) Fey(OH)g+8H"+2e™ = 3Fe?"+8H,0 (E,=1.102; Langmuir,1997)
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9) FeCO,4+2H,0 = FeOOH(s)+2H"+HCO,+e™ (E,=0.045; Stumm and Morgan, 1996 )

10) HCO, +9H"+8e™ = CH,aq*+3H,0 (Eh=0.206+0.0074Log([HCO,][H'I/[CH,]) Langmuir,1997)

Fig. 8 Analysis of dominant redox process by using the
prearranged Microsoft® Excel® file in Expert
system
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Fig. 9 Schematic diagram of hydrochemical model construction based on the previous analysis
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Fig. 10 Estimation of long-term variation of pH and redox
potential based on occurrence of carbonates and
iron/sulfur-bearing minerals
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Fig. 11 Scenario analysis of long-term evolution of geological environment using the inter-relation diagram at
Horonobe area, Japan (modified Iwatsuki et al., 2009 [59]).
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