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Why was Tono area selected for MIU site? 

Geological environment： granitic rock body exists in this 
area(Granite is one of representative rock in Japan) 

Central part of Japan： easy access by train and car  

 

And, 

Existence of field exploration office in the vicinity since 1965 
and accumulated geological information 

 

Therefore, 

Existence of knowledge and experience together with experts 
and technology in the field of earth sciences 
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A2)Summary on short-term evolution/recovery behavior of 
geological environments during facility construction/operation 

Important geological features during facility construction/operation: 

• Width of rock mechanical EDZ would be within 1m from shaft wall (study of 
EDZ around gallery is ongoing).  

• Hydraulic responses differ with each hydraulic compartment which are formed 
with low permeability structures. 

• The GW around facility in fractured rocks is replaced by shallow GW when large 
amount GW inflow (hundreds ton/day) occurred. 

 

Technical findings: 

• Estimation of rock mechanical EDZ due to facility construction/operation is 
possible by in-situ measurement and numerical analysis.  

• Assignment of monitoring intervals taking into account hydrogeological 
heterogeneity including hydrogeological compartment is essential to estimate 
the hydraulic characteristics. 

• Generic process and feature on GW chemistry in EDZ/EdZ during facility 
construction/operation can be identified by monitoring and PCA analysis.  
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A3)Summary on long-term evolution and recovery behavior of 
geological environments after facility closure 

Technical findings: 

• A series of synthesized investigation, analysis and modeling techniques 
taking into account uplift and subsidence, erosion, sedimentation, climatic 
perturbation etc. could be developed. 

• GW pressure changed immediately after the earthquake, and it recovered 
within two years. Changes in hydraulic gradient by earthquake was negligible 
small. The variation of GW chemistry is caused by mixing of existing GW 
within the chemistry of end-member GWs. 

• Long-term pH/redox condition can be estimated by mineralogical methods. 

• “Scenario” on long-term natural variation to present was inferred. The 
demonstrations of short, mid-term artificial change and stabilized condition 
around the facility after the closure are next issues. 
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A1)Identify the initial condition(for siting): 
Complete R&D on surface-based investigation by feedback of knowledge on 

facility closure 

A2)Estimate the short-term changing/recovering behavior of environmental 
conditions(for isolation and final closure): 
Demonstrate the long-term monitoring techniques and recovering process to the 

baseline(or stable) condition in intensely impacted environment where large water 
inflow occurred 
Simulation on environmental changes eg. GW replacement in facility scale(EdZ)and 

rock mechanical-hydraulic-chemical process in drift scale(EDZ)  
Propose an appropriate drift/facility closure methods, procedures based on the 

observations in drift closure 

A3)Estimate the long-term changing/recovering behavior of environmental 
conditions(for isolation and additional counterplan): 
Develop the possible long-term scenarios by integration of FEPs on post facility 

closure and on geological environment in more longer time scale 
Demonstrate the change of geological environment by earthquake for Public 

Acceptance 

Conclusion and vision for future 
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Appendix 





Methodologies in Surface-based investigation phase: 

• Estimation of in-situ stress state and rock mass property in facility scale 
using combination of in-situ and lab. test, and numerical analysis is possible 
in the Surface-based investigation phase and Construction phase.  

• Geological classification taking into account fault distribution and fracture 
frequency is possible by integrated interpretation of geological mapping, 
geophysical surveys and borehole investigation data. 

• Borehole investigation and monitoring taking hydrogeological structure into 
consideration are necessary to estimate distribution of GW chemistry. 

 

Technical findings for fractured rock: 

• Fluid electrical conductivity logging is capable to detect water conducting 
feature with a transmissivity two orders of magnitude lower than that 
detected by flow-meter logging method using impeller or electric-magnetic 
flow-meter etc. 

A1)Summary on surface-based investigation 

18 













Existence of sulfate-reducing bacteria and iron-relating bacteria in the granitic GW 

Microbial population could be related to the geochemical environment 

Understanding microbial community in GW 

Accumulation of data and evaluation of the effect on solute transport 

A1)Understanding of initial state of geological environment 
- Characterization methodology for the colloid/organics/microbe in GW- 
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(Murakami, 2003) 

 



Assignment of monitoring intervals taking into account hydrogeological heterogeneity 
including hydrogeological compartment is essential to estimate the hydraulic 

characteristics  

Hydraulic responses differ with each hydraulic compartment which are formed with low permeability 
structures. 

A2)Understanding of short-term evolution/recovery behavior of geological environments 

- Development of method to monitor impact on GW table and pressure - 

Hydraulic monitoring during MIU construction 
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