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Background and Evidence of the Regulatory Requirements for Intermediate-depth Disposal

MAEDA Toshikatsu, OHMURA Tetsuo, AOKI Hiroomi, KIJIMA Tatsuya, and TANAKA Satoru
Regulatory Standard and Research Department,
Secretariat of Nuclear Regulation Authority (S/NRA/R)

Abstract

In October 2021, the Nuclear Regulation Authority (NRA) revised the NRA Ordinance of
Category 2 Waste Disposal under the Act on the Regulation of Nuclear Source Material, Nuclear
Fuel Material and Reactors and established the regulatory requirements for intermediate-depth
disposal aiming at disposing of the wastes containing relatively high-level radioactivities generated
typically from reactor internals. In order to reduce the risks for public and the biosphere taking into
account the fact that long-term period is necessary for sufficient radioactive decay of the wastes for
intermediate-depth disposal, it is required to ensure sufficient isolation depth from human living
environment. In addition, it is also required to take design measures against natural phenomena that
would occur after the termination of license such as fault activity, volcanic activity, erosion, and
migration of radionuclides via groundwater.

There is a significant uncertainty in long-term dose evaluation with respect to migration
of radionuclides. Therefore, in order to reduce the dose as low as possible, it is required that multiple
facility designs be proposed and the best one be selected by comparing with each other from the
viewpoint of retarding radionuclides migration.

Furthermore, the following design measures are required to be taken during the period
until the termination of license:

- to make it feasible to retrieve the damaged waste packages until the end of backfilling of the
disposal facility,

- to install drain systems to prevent the disposal facility from flooding until the end of backfilling,

- to install engineered barriers in order to prevent leakage of radionuclides from the disposal
facility during the period until the termination of license that is postulated to be three to four
hundred years after the end of backfilling, and

- to backfill the access tunnel so as not to form groundwater flow pass, etc.

This technical note summarized the major concepts of the regulatory requirements for

intermediate-depth disposal with their background.
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Table 2.1 Upper limit of radioactivity concentration for each nuclide and each disposal type

Jilc bt P A R R = N
sy sy WLy

(HNL Bg/t)  (FEAZ Bg/t)  (FEAZ Bg/t)

C-14 5730 4F 1x10' 110"

Cl-36 30 T4 1x10'3

Co-60 5.3 4F 1x10'3 1310

Ni-63 100 4 1x10'3

Sr-90 29 4 1x10"3 1x107

Tc-99 21 T4 1x10' 1x10°

1-129 1600 J5 4F 1x10"2

Cs-137 30 4 1x10' 1x10?8

£ 0 1x10" 1x10'°
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(b) Schematic image of waste package for waste of intermediate-depth disposal
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Table 3.1 Geothermal power plants whose types are single-flash, double-flash, dry-steam and

binary (over 1,000 kW) in Japan
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