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In the safety assessment for a geological disposal of long-lived radioactive waste such as high-level 
radioactive waste and TRU waste etc, it is important to estimate radionuclide migration to human 
environment through groundwater flow system. Japan Atomic Energy Agency (JAEA) has investigated 
a sedimentary rock area in the Yoro river basin, in Chiba Prefecture. The hydrological and geo-chemical 
approach is necessary for revealing the conditions of the groundwater flow system. For the purpose of 
establishing a methodology for these approach, investigations of flow rates and chemical compositions, 
isotopic ratios of hydrogen and oxygen for water samples collected from wells, rivers and springs were 
carried out in the 3 feeder streams as Urajiro, Imohara and Umegase river locating at the central part of 
the Yoro river basin. 

As a result, flow rates and chemical composition data suggested that considerable amount of ground 
water cultivated at the high permeable sand dominant layer (Daifuku Mt.) preferentially flows toward 
its strike direction discharging at the downstream region of Imohara and the Umegase river. The rest of 
the ground water was inferred to form different flowpath toward the dipping direction of bedrock more 
than 100m at depth and to upwell to the Urajiro River through the low permeable mud layer. Chemical 
composition and isotopic data indicated that most of the ground water in meteoric water origin is 
NaCa-HCO3 type as represented by surface water or the evolved Ca-HCO3 type water but the part of the 
upwelling water at the downstream region of Urajiro river is Na-HCO3 type water with long residence 
time. This study shows that both hydrological and geo-chemical approach could be available to evaluate 
the relationships between shallow water and deep-seated groundwater, so it is necessary to apply this 
approach to regional ground water flow systems.   

Keywords: Geological Disposal, Sedimentary Rock, The Hydrological and Geo-chemical Approach,  
Shallow Water, Deep-seated Groundwater 

This work was performed by Japan Atomic Energy Agency under contract with the Nuclear and 
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