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 Selection Procedure for Horonobe URL Site #1 

General requirements 
Presence of suitable rock formation & groundwater (i.e., geological 
environment criteria) 
 Distribution of sufficient volume of rock for safety construction of 

URL and execution of R&D activities 

 Technical requirements 

 Social & environment requirements 

 Max. depth of 500m, taking into account current engineering 
technology & rock properties investigated 

 Depth range of target formation range of 300 to 500m, considering 
Japanese legislation states  of HLW disposal 

 Exclusion of special area such as national park & historic relics 
 Reduction of environmental impacts on flora & fauna, especially 

for rare plant & animal species 

based on  Ota et al. (2007) 
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Policy for Social Concerns on Horonobe URL Project 

JAEA promised with Hokkaido Prefecture and Horonobe Town; 
  JAEA never brings nor uses any radioactive wastes in the area 

for the project during and after the project. 
  JAEA never lends nor transfers the URL facilities to the 

implementing organization  (Nuclear Waste Management 
Organization of Japan: NUMO) for the final disposal of HLW. 

  JAEA closes the facilities on the ground and refill the 
underground facility after completion of the project. 

  JAEA never has the area be a site for a repository for 
radioactive wastes nor introduces an interim storage for 
radioactive wastes in Horonobe. 

  JAEA positively discloses information related to the project. 
  JAEA positively cooperates in the regional developments such 

as preferential local employment with the project promoting. 
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Restrictions in Horonobe URL Project 

Necessity of water treatment 

 Limit for amount of treated water drain  

Control of flammable gas (i.e., CH4(g))  

Concentrations of some elements (e.g., Se, F, B, NH3) in groundwater 
are restricted when it drains to environment 
 Restriction by water pollution control law 
 Restriction by agreement with local fisher community 

Groundwaters are treated by water treatment plants to reduce 
concentrations below the restriction limits. 
 Amount of treated water drain is limited less than 750 m3/day by 

agreement with local fisher community. 

For safety measures, controlling system of flammable gas is necessary 
to avoid gas blowout.  
 Stationary gas sensors 
 Power shut down system 
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 Main Schedule of Horonobe URL  





Understanding of heterogeneity and development process of fractures in sedimentary rock would be 
necessary for further detail consideration (e.g., panel layout). 10 

A1: Geology 
Investigation method to understand regional geological structure 

Combination of multiple investigation methods 
(e.g., geological mapping, geophysical survey 
such as reflection seismic survey, surface-
based boreholes) would be useful for 
development of confident geological model. 

Geological classification taking into account fault distributions and fracture frequency would be possible by 
integrated interpretation of geological mapping, geophysical surveys and borehole investigation data. 

Combined results of reflection seismic 
survey and borehole investigations 

Combined results of AMT geophysical 
survey and geological mapping 

Integrated model of regional geological 
structure around Horonobe area 

Ota et al. (2007) 
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Test applicability of experimental method for more complex chemical species and other type of 
sedimentary rock would be necessary in future. 25 

A1: Mass transport 
Investigation method to understand mass transport property 

Through-diffusion experiments with variable concentrations & multiple curve analyses including depth profiles, 
could be evaluated as useful method to understand complex diffusion and sorption mechanisms. 

Illustration of approach for advanced through-
diffusion/reservoir-depletion methods Experimental results for Cs diffusion 

 Multiple curve fitting method could reproduce the experimental data satisfactorily.  

JAEA (2013) 

Ap.3 











Accumulation of data & experiences for understanding of LT evolution of mechanical property would 
be necessary to construct reliable model to predict LT evolution. 30 

A3: Rock mechanics 
Development of method to evaluate LT evolution of mechanical property 

Consideration to evaluate LT evolution of mechanical property has been initiated based on relevant 
experiments under conditions expected in LT time-scale.  

Results of drying-induced deformation test 

JAEA (2013) 

Relationship between saturation & elastic modulus 

JAEA (2013) 

 Result of drying-induced deformation test could be interpreted by model estimation.  
 Relationship between saturation & elastic modulus could be interpreted by exponential 

function based on experimental data. 

Ap.8 



Development of conceptual model for understanding of LT evolution of mass transport property would 
be necessary based on natural analogue study for relevant elements considering geological evolution. 31 

A3: Mass transport 
Development of method to evaluate LT evolution of mass transport property 

Consideration to evaluate LT evolution of mass transport property has been initiated based on relevant 
information of geochemical & hydrogeological trends from past-to-present  .  

Correlation between rare earth elements 
& Al oxide concentration. 

Schematic image for evolution of geological structure 
related to hydraulic property 

Ishii (2012) 

 Preliminary results suggest no significant migration may 
occur in LT except for some fault zones. 

 Concept for LT evolution of hydraulic property integrated 
with competence of rock & natural events (uplift-
subsidence). 

Ap.9 

Iwatsuki 
et al. 

(2009) 


