
1

1

Session 6:
Defining Regulatory Dose 

Standards
- Japanese Perspective -

SumioSumio MasudaMasuda
Central Research Institute of Electric Power Industry (CRIEPI)Central Research Institute of Electric Power Industry (CRIEPI)

Obayashi CorporationObayashi Corporation

General Training On Methodologies For 
Geological Disposal in North America

IAEA Network of Centers of Excellence

2

Regulatory Safety Standards
• No safety standards yet specified
• AEC Guidelines for H12 SA (AEC, 1997)

Safety indicator
- (annual individual) dose as the primary
- supplementary analyses to confirm no significant impact on natural 

radiation levels on the long term, taking account of the difficulty of 
predicting the future human environment over the timescales
relevant for safety assessment

Protection (safety) level
- refer to foreign standards currently in force

Timescale
- no limit placed on the timescale over which individual doses to be 

calculated
Receptor

- assuming the present-day lifestyle for future exposure group
Useful to apply international guidelines and foreign standards as 
references for discussion of safety 
Useful to apply supplementary indicators and arguments for confidence 
building (natural analogues, comparison with other SA results)
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Results of H12 Total System PA
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Regulatory guidelines given in foreign PA reports (100-300 µSv/y)

Natural radiation exposures in Japan (900-1200 µSv/y)
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(40,000 waste packages)
Case #1: Reference Case
- Rock type: Felsic crystalline
- Groundwater / GBI: Freshwater / river water
- Topography: Plain

Case #2- #32: System Variation 
Combination of the following factors 
- Rock type: 6 types of rock
- Groundwater / GBI:  

[fresh or seawater]/[river, marine or deep well] 
- Topography: 3 types 

[mountain(only for Fresh), plain or sea floor] 
- Alternative EBS Design
Case #33: Data Uncertainty
Case #34: Model Uncertainty

Case #35-37: Scenario Uncertainty
- Uplift / erosion
- Poor backfilling / defective plugs
- No natural barrier performance

(from JNC, 2000)
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Application of Supplementary Indicators

Engineered 
Barrier System
Engineered 

Barrier System GeosphereGeosphere Surface 
Environment

Surface 
Environment Exposure

Radionuclide
transport

Radionuclide
transport

・Concentration in 
groundwater

・ Concentration in rock

・Concentration in river 
/ marine water

・Concentration in soil

・Quality analysis of 
groundwater 

・Core sample analysis

・Quality analysis of river / 
marine water

・Quality analysis of soil

Natural Radionuclide Concentration

Safety Assessment of Disposal System

Intake, inhalation 
&

external irradiation

(from JNC, 2000)
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Comparison of Calculated Results and Natural
Radionuclide Concentrations (in river water)

River water flow rate：108 [m3 y-1]River water flow rate：108 [m3 y-1]

U-238 U-234  

WHO Guidelines for Drinking Water Quality ( U: 0.002mg/・ ; WHO, 1998)
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(from JNC, 2000)
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Comparison of H12 with International PA Studies

Time after disposal [y]
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