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Timeline of Program for Deep Geological Disposal
(DGD) of HLW in Japan

R&D Second Progress Report (1999)
(technical reliability of DGD)

DG-Repository
operation

First Progress Report (1992 Selection of DGD site

(technical feasibility of DGD)

Start of R&D \

program for DGD 1992

Amendment to Final Disposal Act for
TRU waste (June 2007)

Start of open solicitation of acceptance of

1976
geological survey by literature (Dec. 2002)

Establishment of NUMO (Oct. 2000)

Final Disposal Act (June 2000)

(Implementation) " )
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Legal framework

2000
Specified Radioactive Waste Final
Disposal Act (Final Disposal Act)

2005
Framework for Nuclear Energy Policy
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Final Disposal Act (2000)

« HLW -> geological disposal
« Establishment of implementing body

« Contribution-based system for the funds
for final disposal

« Three steps for selecting disposal sites
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Geological disposal

« HLW =vitrified waste
from the reprocessing of spent fuel
used in the nuclear power plants

 TRU (Trans-Uranic) waste:
generated by the operation and
dismantling of reprocessing plants
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The current status of
radioactive waste

25,000 tons of spent fuel

2,167 vitrified packages

2,200 vitrified packages
from Areva and Sellafield

17,000 tons => 20,000 vitrified
packages
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Example of repository layout

Planed only one facility

—— Disposal panel
(compartment where disposal
tunnels are constructed together)

Corﬁnectmg WIYERSITY

tunnel



Example of repository layout

Surface facilities:
1-2 km?
Underground facilities :
6~10 km?
HLW disposal area:
around 3 km X 2 km

TRU waste disposal area:
around 0.5 km X 0.3 km
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Final disposal

HLW =vitrified waste
from reprocessing spent fuel

HLW/TRU= geological disposal
- only one facility
- more than 300m deep
- safe for 100,000 years
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Final Disposal Act (2000)

« HLW -> geological disposal
« Establishment of implementing body

« Contribution-based system for the funds
for final disposal

« Three steps for selecting disposal sites
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An implementing body

Keywords:
Safety & the principle of
generator liability

- A private sector body
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The Nuclear Waste Management
Organization of Japan (NUMO)

Since October 2000 authorized by METI

« the selection of disposal sites

- the construction and management of disposal
Faulltles, final disposal, the sealing of disposal
acilities

« their management thereafter

 disposal operations in general
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Bodies involved in
geological disposal

Government: supervisor
NUMO: implementing body

JAEA: Research and Development
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Final Disposal Act (2000)

« HLW -> geological disposal
« Establishment of implementing body

« Contribution-based system for the funds
for final disposal

« Three steps for selecting disposal sites
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Burden of final disposal costs

1. SF reprocessing costs

2. reactor decommissioning costs
3. geological disposal costs

4. development and siting costs
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Burden of final disposal costs

1. SF reprocessing costs

financial resources:

electricity charges
the Spent Nuclear Fuel Reprocessing Fund Act 2005
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Burden of final disposal costs

2. reactor decommissioning costs

financial resources:
electricity charges since 1989
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Burden of final disposal costs

3. geological disposal costs
(ca. 22,5 billion euro)
financial resources:

annual contribution from power
companies to NUMO

= electricity charges since 2000
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Burden of final disposal costs

4. development and siting costs

financial resources:

“Grants for areas hosting power
facilities”
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Final Disposal Act (2000)

« HLW -> geological disposal
« Establishment of implementing body

« Contribution-based system for the funds
for final disposal

« Three steps for selecting disposal sites
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The repository site selection process
Three-Stage Process

1. The literature survey
the selection of preliminary investigation areas

2. The preliminary investigation stage
the selection of detailed investigation areas

3. The detailed investigations
the selection of a repository construction site
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The repository site selection process

selection of a repository site :

three-stage process
with public participation
and the support of local government
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The repository site selection process

three-stage process
with voluntary system by municipalities

1. The literature survey

ca. 7.5 million euro per year to both the municipal
and prefectural governments of the area

2. The preliminary investigation stage

ca. 15 million euro per year to both the municipal
and prefectural governments of the area

3. The detailed investigations
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The repository site selection process
three-stage process

with voluntary system by municipalities

Grants are
for the purpose of regional development,

don’t have to be paid back, even if the

municipalities don’t go to the next stage.
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The repository site selection process

The literature survey
ca. 7.5 million euro per year

The preliminary investigation stage

ca. 15 million euro per year

Confirmed as a host area

Ca. 20 million euro per year in fixed asset tax

for 60 years = ca. 1.2 billion euro
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Final disposal

Legal framework v
Technology v

Financial framework v
Site selection processv
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Toyo-machi in Kochi Prefecture

Applied for a literature survey in 2007

ca. 3,000 inhabitants
Located on the Pacific coast




Toyo-machi in Kochi Prefecture

01/2007 Applied for a literature survey
decision by the town’s mayor

04/2007/ election
the opposition candidate won

23.04.2007 application withdrawn
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Shift in policy on site selection methods

May 2015

revision of the government’s Basic Policy
based on the Final Disposal Act

The key point: from the system of voluntary
application by local governments to a
government-led selection system

30
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Scientific characteristics map

Scientific characteristics map for high-level
radioactive waste disposal sites

Areas estimated to have
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Scientific characteristics map

Scientific characteristics map for high-level
radioactive waste disposal sites

Areas estimated to have
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Scientific characteristics map

Scientific characteristics map for high-level
radioactive waste disposal sites

Areas estimated to have
unfavorable characteristics
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Awaken the public’s attention

Entirely from the point of view of
earth sciences

—>
Population density and
difficulty of land acquisition

aren’t considered
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NeW|y addEd process Scientific characteristics map for high-level

radioactive waste disposal sites
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Further consideration

he direction of nuclear energy policy
What is “high-level radioactive waste?”

The ambiguous principle of the liability
of generators

Public anxiety and the low level of
awareness
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uncertainties

« The direction of nuclear energy policy

3% 14.9%

OIL OIL
0
After 2030777 a2z gy ™ &2k [
YEAR YEAR
2030 2013
’ ‘
Source: METL 0, 26% 10% 30.3%
RENEWABLES COAL RENEWABLES COAL
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uncertainties

Nuclear power after 2030
1. Abandoning = zero flow waste

1. Continuation with a clear deadline for abandoning
- flow waste calculable

3. Continuation without a clear deadline
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Nuclear energy policy

« Nuclear power 20-22 % by 2030

« Nuclear fuel cycle &
commercializing fast breeder reactors
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NuRO

Nuclear Reprocessing Organization of Japan

established as an authorized company
on 3 October 2016

The organization aims to advance steady and
efficient reprocessing of spent nuclear fuel,
among other efforts.
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Further consideration

The direction of nuclear energy policy
What is “high-level radioactive waste?”

The ambiguous principle of the liability
of generators

Public anxiety and the low level of
awareness
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Final disposal

HLW =vitrified waste
from reprocessing spent fuel

HLW/TRU= geological disposal
- only one facility
- more than 300m deep
- safety for 100,000 years
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! - Image of disposal

Fuel assembly

Uranium enrichment Nuclear power plant
& fuel fatn:abon plant P
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The waste management
strategy

Spent fuel

X reprocessing plant
X fast breeder

---> spent fuel stored
at each nuclear power plant
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Quantity of spent fuel stored at each NPP in tons (March 2014)

Electric Power Company/ NPP

Quantity Available
of Waste Stored Capacity

Hokkaido

Tohoku

Tokyo

Chugoku

Kyushu

JAPC

Tomari

Onagawa
Higashidohri
Fukushima Daiichi
Fukushima Daini
Kashiwazaki

Kariwa

Hamaoka
Shiga

Mihama
Takahama
Ohi
Shimane

Ikata
Genkai
Sendai
Tsuruga
Tokai Daini

400

420
100
1,960
1,120
2,370

1,140
150

390
1,160
1,420
390

610
870
890
680
370
14,330

1,020

790
400
2,270
1,360
2,910

1,740
690

670
1,730
2,020
600

940
1,070
1,290
860
440
20,810

Remaining Remaining
Available Operation
Capacity Time (years)
620 16.5

370 8.2

340 15.1

n/a n/a

n/a n/a

540 3.1

600 8.0

540 14.4

280 7.5

570 7.6

600 7.3

210 7.0

330 8.8

200 3.0

400 10.7

280 9.3

70 3.1

5,950



The waste management
strategy

X reprocessing plant
x fast breeder

- reprocessing or direct disposal?
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Nuclear fuel recycling cost
(Comparison in kWh)

_ 2011 Estimate 2004 Estimate

all reprocessing 1.98 yen ca. 1.6 yen

(ca. 1.48 cent)* (ca. 1.2 cent)
half reprocessing/ 1.39 yen ca. 1.4-1.5yen
half intermediate (ca. 1.04 cent) (ca. 1.05-1.12 cent)
treatment
all direct disposal 1-1.02 yen ca.0.9-1.1yen

(ca. 0.75-0.76 cent) (ca. 0.67-0.82 cent)
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Further consideration

« What is “high-level radioactive waste?”

Spent fuel -> reprocessing
for 100,000 years

Spent fuel -> direct disposal =~ 8§
for one million years, e
needs more space
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Further consideration

The direction of nuclear energy policy
What is “high-level radioactive waste?”

The ambiguous principle of the liability
of generators

Public anxiety and the low level of
awareness
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Bodies involved in
geological disposal

Government: supervisor
NUMO: implementing body

JAEA: Research and development
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Further consideration

The ambiguous principle of the liability of
generators

>

separate discussion
about nuclear power policy and
nuclear waste management
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Further consideration

The direction of nuclear energy policy
What is “high-level radioactive waste?”

The ambiguous principle of the liability
of generators

Public anxiety and the low level of
awareness
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HLW-> geological disposal
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Volcanoes
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LW-> geological disposal

Geological disposal
- cause of anxiety
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Public anxiety

Nuclear power
Survey by Asahi newspaper in 2016

Opposed to restarting nuclear power 57%
Phasing out of nuclear power 73%
Immediate shutdown of nuclear power 14%
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the low level of awareness

Final disposal
Survey by JAERO (Japan Atomic Energy Relation Organisation)

6.9% knew difference between HLW and LLW

/0% knew nothing about geological disposal

@ DOKKYO UNIVERSITY
56



Further consideration

Public anxiety and

the low level of awareness
—

- difficult to gain trust of people

- difficult to make citizens' initiative
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Final disposal

Legal framework v
Technology v

Financial framework v
Site selection processv
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Final disposal

- Candidate site X

 nuclear power v

- fuel cycle v

——>

HLW

Total amount /
disposal method

4

- Candidate site X
- nuclear power ? ?
- fuel cycle 27?7

——>
HLW

Total amount /
disposal method 7?7

A
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Final disposal

HLW = vitrified waste
from reprocessing spent fuel 77

HLW/TRU= geological disposal
- only one facility ??
- 300m deep
- safety for 100,000 years 7?7
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Final disposal

Candidate site:Gorleben
—_—>
National debate

Candidate site: none
—_—>
Low level of awareness

Fukushima accident
——> greater anxiety

@ DOKKYO UNIVERSITY
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Final disposal

Public anxiety and the low level of
awareness

-
- more difficult to gain trust of locals

- more difficult to make citizens' initiative
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HLW in Fukushima
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IMd

iINn Fukush

LLW
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Final disposal

Because of Fukushima
additional Problems
—

More difficult and complicated
than in other countries
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Six Suggestions from SCJ

. Drastic review of policies on disposal of high-level
radioactive waste
. Recognize the limitation of scientific and technological

capability and secure scientific autonomy for scientific
deliberation;

. Rebuild a framework of policy on the premise of temporary
storage of HLW and the control of total amount thereof;

. Explore socially acceptable procedures such as those in which
fair burden-sharing among people is ensured;

. Pursue multi-step procedures to build consensus among the
public by establishing venues for discussion among them,;

. Recognize the need for long-term tenacious efforts to solve
the problems. @ DOKKYO UNIVERSITY



Final disposal

very difficult and

very complex problem
—

Necessity of drastic review of
nuclear waste policy
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Thank you for your attention!
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