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The New ICRP
Recommendations on
Recovery

Michiaki Kai
International Commission on Radiological
Protection (ICRP)

The publication provides a frame-
work for the protection of people and the
environment in a large nuclear accident. In
managing accidents, the Commission makes
a distinction between the early and inter-
mediate phases, considered emergency ex-
posure situations, and the long-term phase,
often called ‘recovery phase’ considered an
existing exposure situation. The objective of
radiological protection is to mitigate radio-
logical consequences for people and the en-
vironment whilst at the same time to ensure
sustainable living conditions for the affected
people, suitable working conditions for the
respondersand maintaining the quality of the
environment. The Commission recommends
a set of reference levels for the optimisation
of protection of the general population and
responders, both on-site onoFoE-site, for all
accident phases. Implementation of protec-
tive actions should not only take account of
radiological factors, but a?;o consider soci-
etal, environmental, and economic aspects
to protect health, ensure sustainable living
conditions for the affected people, ensure
suitable working conditions for the respond-
ers, and maintain the quality of the environ-
ment. When the radiological situation is suf-
ficiently characterised, the long-term phase
begins, during which further protective ac-
tions are implemented to improve living and
working conditions. Authorities should invite
key representative stakeholders to partici-
pate in the preparedness process, and in the
management of the successive phases of the
accident. It is the role of the authorities to
implement radiation monitoring and health
surveillance, and to provide the conditions
and means for sharing information. Respon-
sible organisations sﬁould promote the in-
volvement of local communities in a coop-
erative process with experts (co-expertise
process) to help achieve a better assessment
of the local situation, the development of
an adequate practical radiological protec-
tion culture and informed decision-making
among those affected.
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Developments Since the

2013 UNSCEAR Report on

the Levels and Effects of
Radiation Exposure Due to the
Fukushima Accident

Gillian A. Hirth

United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR),
Australian Radiation Protection and
Nuclear Safety Agency (ARPANSA)

Borislava Batandjieva-Metcalf
United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR)

The United Nations Scientific Commit-
tee on the Effects of Atomic Radiation (UN-
SCEAR) published its first findings on the as-
sessment of the levels and effects of radiation
exposure of the public, workers and non-hu-
man biota that resulted from the Fukushima
Daiichi accident inits UNSCEAR 2013 Report.
Since this time, the Committee has closely
followed the scientific research and devel-
opments relevant to understanding the radi-
ation exposures and effects of the accident,
and their implications on the Committee’s
original findings, and published White Pa-
pers in 2015, 2016 and 2017. In 2018, noting
the wealth of new scientific information that
had become available, the Committee ap-
proved a plan to update its 2013 report tak-
ing account of this new information up to the
end of 2019. The Committee considered this
updated report at its 67th session in Novem-
ber 2020 with a view to its publication prior
to the tenth anniversary of the accident. An
m:jer(\j/iew of these deveK)pments will be pro-
vided.
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Remediation of the Environment
and Assistance to the Fukushima
Prefecture: IAEA Guidance on
Recovery After Nuclear Accidents
in Service to Member States

Peter Johnston
Director,
International Atomic Energy Agency (IAEA)

The presentation introduces IAEA ac-
tivities related to preparation of safety guid-
ance documents relevant to radiological
protection aspects of recovery from nuclear
accidents. This includes experience and les-
sons learned from assisting Member States.
Recent publications on the protection of the
environment are introduced. These provide
guiding principles to be followed in recov-
erz activities and underline the need for
taking into account the overall benefit of ac-
tivities undertaken during recovery phase.
The arrangements between the IAEA and
the Fukushima Prefecture are described in
which assistance is provided to the Prefec-
ture in the field of radiation monitoring and
remediation. More specifically, the activities
and results of IAEA’s assistance in the field of
remediation of the environment and long-
term monitoring of radioactive material in
the forest and associated countermeasures
are described.
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Post-Accident Recovery:
Lessons Learnt and
Future Considerations

William D. Magwood, IV

Director-General,
Nuclear Energy Agency (NEA)

NEA Director-General W. D. Mag-
wood, IV will discuss the investigations and
analyses conducted by the NEA over the last
decade and highlight key findings and ex-
periences that form today’s policies and un-
derstandings of the recovery phase after a
significant radiological incident. Much of the
work reflected in his remarks has been con-
ducted under the auspices of the NEA Com-
mittee on Radiological Protection and Public
Health. DG Magwood will then chart the ar-
eas of future work that should be conducted
to close existin? policy and technical gaps in
the protective framework.

n

FiEDER:
HENEFRDER

William D. Magwood, IV
EBRR,
JRF11%E8 (NEA)

NEAE#HBEDW.D. Magwood, IViZ. 1@
E10FEBICNEADRBLIZRAEBEEDIFICTDOWVNT
EZRL.BEAGRFAREREDEEHIICEAT S
SHOAHEEBMEFRR TS EEGT MR SRR

DZLIE NEADTEHRBLE - ARBEZERD
FTEDODTFTITONTER, £fe. MagwoodEH 7
BEIZ.PHEOREMICH ITEBEFDOIREH &
MR vy T EHBOHBIDHICRITINERE
DIEEBEIFE R,



WHO Framework for

Mental Health and Psychosocial
Support in Radiological and
Nuclear Emergencies

Zhanat Carr, F. Hanna
World Health Organization (WHO)

The largest documented health impact
of past nuclear accidents is related to men-
tal health and psychosocial consequences.
Although not unique to nuclear accidents,
these consequences are further aggravated
by factors related to the public perception of
exposure to radiation and of radiation risk.
The WHO framework for mental health and
psychosocial support in radiological and
nuclear emergencies is the first undertaking
to apply an integrated multidisciplinary ap-
proach and bring together two areas - ra-
diation emergencies preparedness and re-
sponse and mental health in emergencies
and disasters. Such approach, based on the
“5C” principles of: 1) coordination; 2) com-
munication; 3) community engagement; 4)
capacity building; and 5) core ethical values,
is expected to further enrich, improve, and
strengthen the existing system of prepared-
ness and response to radiological and nucle-
ar emergencies.
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Institutional Structure for
the Fukushima Daiichi
Decommissioning

Hajimu Yamana
Nuclear Damage Compensation and

Decommissioning Facilitation Corporation
of Japan (NDF)

This presentation describes the institu-
tional structure established for the Fukushi-
ma Daiichi decommissioning. To deal with
the aftermath of the unprecedented nucle-
ar accident, several responsible institutions
have been cooperating at the initiative of
the government. In this structure, TEPCO im-
plements the decommissioning on its legal
responsibility, while the essential direction
and milestones are set by the government’s
Nuclear Emergency Response Headquarter.
NDF, a government-affiliated organization
to oversee TEPCO, deliberates technolog-
ical strategies of decommissioning and co-
ordinates the relevant affairs necessary to
facilitate this state-level challenge. In order
to assure the financial basis, TEPCO is obli-
gated to ensure necessary budget that can
cover the long-term decommissioning. This
finance is supervised by NDF as the decom-
missioning reserve fund. Nuclear Regulatory
Authority regulates safety from an indepen-
dent standpoint, and various research insti-
tutes, such as JAEA, are supporting TEPCO
in terms of R&D. Fukushima Saiichi Decom-
missioning has been making progress in line
with this structure.
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Fukushima Daiichi
Decontamination and
Decommissioning: Current
Status and Challenges

Akira Ono
Tokyo Electric Company Holdings, Inc. (TEPCO)

Nearly 10 years have passed since the
Fukushima Baiichi accident. Thanks to the
cooperation of the people concerned, the
site has improved from one being in a tem-
porary crisis situation to the stage where it is
possible to look ahead and proceed with the
work systematically. Evacuation orders for
some areas have been lifted by local gov-
ernments as off-site conditions for return-
ing home have been improved. This article
describes, among the various efforts being
made at the site, tuel removal, preparations
for fuel debris removal, improvement of the
working environment, and future plans.
With regard to fuel removal from the pool,
the wor% with Unit 4 was completed in De-
cember 2014 and the work with Unit 3 is pro-
ceeding smoothly to be completed in March
next year. It was decided to install a large
cover in advance for Unit1in consideration of
the risk of dust scatter, and to proceed with
taking out fuel from Unit 2 from the south
side without dismantling the existing upper

art of the building. Fuel removal from ICk)>oth

nits 1 and 2 is scheduled to start from the
latter half of the 2020s.

Regarding fuel debris retrieval, prog-
ress in various investigations has allowed us
to grasp the distribution of debris in the re-
actor containment vessels of Units 1 to 3 to a
certain extent, leading to the decision to take
out fuel from Unit 2 which is the most inves-
tigated as the first unit. A robot arm will be
used for the extraction, and a trial extraction
will be started in 2021, after which the ex-
traction method will be verified and con-
firmed. The scale of the operation will then
be gradually expanded using the equipment
of the same mechanism.

On the other hand, the working envi-
ronment of Fukushima Daiichi has also im-
proved. Reducing the flight of radioactive
materials with facing, etc., has lightened
the work wear, and tﬁe area where you can
work with simple clothing such as general
work wear has expanded to 96%. g/orious
reduction measures maintain the exposure
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dose of workers currently around 0.2-0.4
mSv/month. We will continue to steadily im-
prove the work environment.

Finally, | would like to touch on our fu-
ture plans. Fukushima Daiichi's decommis-
sioning and contaminated water counter-
measures are being implemented based on
the national “medium- to long-term road-
map.” The latest 5th revised edition sets
milestones for about 10 years (until 2031) for
the time being, and to achieve the goals set
forth here andthe goalsset forthinthe Nucle-
ar Regulation Authority’s risk map, our com-
R/\angl as announced the “Decommissioning

edium- to Long-Term Implementation Plan
2020,” which shows the main work process-
es of the entire decommissioning. This will
enable our company to proceed with more
systematic decommissioning work from now
on with a vision for the future. On the oth-
er hand, local people can grasp the future
work plan concretely and consider entering
the decommissioning business.

Under the basic principle of “proceed-
ing with both reconstruction and decom-
missioning,” we will continue to work on
decommissioning and contaminated water
countermeasures with a strong sense of re-
sponsibility.
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Handling of Treated
Water Milestone of
Fukushima Daiichi NPS

Tatsuya Shinkawa
Ministry of Economy, Trade and Industry
(METI)

The decommissioning of the Fukushi-
ma Daiichi nuclear power station is a risk
reduction activity, protecting people and
the environment from the risk of radioac-
tive materials. Based on the Mid-and-Long-
Term Roadmap, TEPCO is steadily proceeg-
ing with decommissioning work while giving
priority to safety. Currently, the decommis-
sioning work is steadily progressing, such
as the removal of spent fuel from Unit 3 and
the method of fuel debris removal has taken
definite shape.

Countermeasures against contami-
nated water are one of the most important
issues in decommissioning. The cooling wa-
ter to the core is once retained in the build-
ing, then pumped up from the building, puri-
fied, and circulated again for use as cooling
water. The increased amount of groundwa-
ter and rainwater flowing into the building is
purified by multi-nuclide removal equipment
(ALPS), etc. and stored in tanks. Although
various measures taken so far have reduced
the amount of water generated, the current
tank plan expects the tanks to fill up around
the summer of 2022. As the site is becom-
ing tight, the space remaining for additional
tanks is regarded as being quite limited.

In February this year, a subcommittee
on the handling of the ALPS treated water,
which is an expert meeting of the Govern-
ment of Japan, published a report on the
handling of water stored in tanks, showing
vapor release and discharge into the sea as
realistic options. Further, in April of this year,
the IAEA published a review of this report,
stating that these two options are technically
feasible.

Currently, approximately 70% of the
treated water stored exceeds the release
standard even excluding tritium. If the water
is to be released into the environment, it will
be repurified to meet the regulatory stan-
dards, then sufficiently diluted. Furthermore,
according to the results of radiation impact
assessment based on the UNSCEAR model,
even if the total amount of water stored in

17

REE—EFNREFRICHITS
SERIK DEUERLMCDOWLT

1l Z
LS (METI)

BEFE—REDEFIX M MENED
VAIHENLPRIBETFHCODIAY
EREE ChHD, FRAAO—FT VT ICED
ERREBNI . R2UEBRLDD EIFF
REBRICEDHTVE HE. 3SHLSD
AR OEY B LD EH AT T
BRYHLAELBEREEINS R E BIFER
IFERICEDHSNTN S, )

BRI RISBIFICE I EREER
BD 1D JFONDBEKII BZEAIC—E
BLIB ZELNSKH LTSN BILE
HERNKELTRRLTEDN TS,
EITRAT 2 FAKPRKEEDEM D
ERERERB(ALPS)HETHLLL
EVICEHENTWND, INETDRRA
S ERIC KW IKDFEEEILBD L TETD,
TDZVYUSTETIE. 2 0 2 2 FBEITH
152 RAHTHB, A VDB T HH,
7 DBRFAMIIREMNEEN TN D,

AE2R BRABROEMRRZECH
PR AR MEKDEK BT
\EESDNREEERNERL. ZVVICHTE
NTWBHKDEIR N DWNT KETE T
BAREDNRERNTERETHEHETRL
KT AFE AR AEAIGCORES ICH
IBHLEI—REZTERRL. D2 DDE
RERIT DV T BATRIICRIRPIREE IR TL

REGREINTWVWASUNEKDE 7 8l
DKIE M) FOLEZFRWTCEREEZEZE
ACVBRICRIEREZTOH I T
NoDKIF HIHEEERCTECTHARES
N.ZDLET KIBIH N5,738H. UN-
SCEARDETIVICED B
BRTIE RITZ7IC
£E%Z 1 FETKEQIHE
ELTEHE VT NDHZES
ABIHRICEDZED 1, 0
EIxB. K RREBEDDIRF: L—<
NCKBEINVITTZIV RNV EBRS

;

N

3

=

N

\' M+

N
X

/

TS =

AEOC AN NSO AN TS
H

N



the tanks is released into the atmosphere
in vapor or into the sea in one year, its ef-
fect is less than one-thousandth that of the
exposure impact of natural radiation in Ja-
[?an in either case. In addition, according to
EPCO’s diffusion simulation, the area with
radiation exceeding the background level is
limited to the vicinity of the power plant.
Based on the report oFthe subcommit-
tee and the opinions of a wide range of par-
ties concerned, the basic policy o?the GOJ
including preventive measures against ad-
verse impacts on reputation will be decided.
In addition, the actual start of discharge is
expected to be about two years after the de-
cision due to preparations. Further, prior to
the discharge of ALPS treated water, exam-
ination and approval by the Japanese Nu-
clear Regulation Authority will be required.
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Overview of Research

and Development
Conducted by IRID

Toyoaki Yamauchi
International Research Institute for
Nuclear Decommissioning (IRID)

The International Research Institute
for Nuclear Decommissioning gRID) was es-
tablished on August 1, 2013, based on the
principle that “IR?D devotes to research and
development (R&D) for the decommissioning
of Fukushima Daiichi Nuclear Power Station
(NPS) as an urgent issue to strengthen the
‘olctform for decommissioning technology.”
RID is a complex organization composed of
18 organizations inc?uding two national re-
search institutes, four manufacturing com-
Eonies and twelve utility companies, and

esides, promoting R&D in cooperation with
international organizations. Currently, the
roles of the decommissioning of Fukushima
Daiichi NPS are clarified and ?our key players
including the Japanese government are en-
%aged in the decommissioning: The Nuclear

amage Compensation and Decommission-
ing Facilities Corporation (NDF) develops
decommissioning strategy, Tokyo Electric
Power Company (TEPCO) Holdings, Inc.
undertakes onsite work, and IRID develops
technology required for the decommission-
ing.

The author reports R&D achievements
and current status of R&D conducted by IRID.
In Unit 1-3 of Fukushima Daiichi NPS, the re-
actor core was damaged by the accident
and fuel debris spread outside of the reactor
pressure vessel (RPV), however, it was diffi-
cult to understand the internal conditions in
the facility due to high-radiation. Therefore,
remote operated decontamination equip-
ment was developed to improve radiation
environment, ondpdetection technology by
using cosmic rays to identify the location of
fuel debris was developed. Additionally,
investigation inside PCV was conducted, in
which a remote operated robot with video
camera entered to survey PCV inside. The
investigation results revealed the damaged
conditions in PCV and confirmed deposits
accumulated out of RPV.

On a basis of those results, various
technologies are currently being developed
such as test retrieval device for fuel debris,
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containing, transfer and storage of fuel de-
bris, and analysis technology. IRID also
started research to gradually increase the
scale of retrieval of fuel debris.
Furthermore, IRID collects analysis data for
characterization of radioactive waste and
promotes to study technology for the safety
storage.

According to the purpose of IRID’s
establishment t%mot R&D for the decommis-
sioning is performed in effective and efficient
manners, |IRID commits to promoting R&D
to reduce risks and ensure the safety ?or the
decommissioning of Fukushima Daiichi NPS,
and effectively increasing the impact on the
maintenance of environment.
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R&D of JAEA for the

Decommissioning of TEPCO’s
Fukushima Daiichi Nuclear
Power Station

Koichi Noda
Japan Atomic Energy Agency (JAEA)

Since the accident of the TEPCO'’s
Fukushima Daiichi Nuclear Power Station
(]FE occurred in March 20I11, Japan Atom-
ic Energy Agency (JAEA(\J has been actively
contributing to the steady promotion of the
environmental recovery ot Fukushima and
the decommissioning of 1F from a technical
aspect, through the wide range research
and development activities from fundamen-
tal research and applicational technology
development.

JAEA has been conducting the R&D
such as the characterization of fuel de-
bris, treatment and disposal of radioactive
wastes, etc, based on the “Mid-and-Long-
Term Roadmap” authorised by the govern-
ment. These R&D are mainly promoted by
Collaborative Laboratories for Advanced
Decommissioning Science (CLADS) in Tomio-
ka Town and CL%\DS also has been promot-
ing the cooperation with domestic and for-
eign research institutes, related companies,
universities, etc. In addition, Naraha Center
for Remote Control Technology Development
(NARREC) in Naraha Town %\CIS started full
operation since April 2016 for the develop-
ment and demonstration of remote-control
technologies, which are planning to applied
to the decommissioning of 1F and disaster
response. Okuma Analysis and Research
Center in Okuma Town is under construction
for the analysis and characterization of fuel
debris and various radioactive wastes.

Ten years have passed since the Great
East Japan Eorthquafe and the 1F accident
had occurred, and the environment con-
dition in Fukushima has been improving as
the evacuation zone has been lifted and the
construction of specific recovery centers has
Erogressed. However, the reconstruction of

ukushima and the decommissioning of 1F
are still under progress, and JAEA will con-
tinue the R&D for the IF decommissioning
with domestic and international expertise in
order to further contribute to the reconstruc-
tion of Fukushima.
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Confronting Issues in TEPCO’s
Fukushima Daiichi NPS for

Decommissioning

Shuvichi Kaneko
Nuclear Regulation Authority (NRA)

At TEPCO’s Fukushima Daiichi Nu-
clear Power Station, various projects for its
decommissioning are ongoing. There have
been many achievements such as comple-
tion of fuel removal from Unit 4 spent fuel
pool and decreasing contaminated stagnant
water in each building as a result of con-
tinuous reactor core cooling. On the other
hand, not only reactor cores and fuel debris,
but also there are large amount of radioac-
tive materials which should be handled as
soon as possible into more stable conditions
thinking their amounts and concentration.
Typical examples are nuclear fuels in the
Unit 1 - 3 spent fuel pools, sludge derived
from treatment of contaminated water at
the very early stage, nuclides precipitation
slurry from pre-treatment facility betore the
water treatment at Advanced Liquid Pro-
cessing System, and zeolite sandbag which
absorbed high concentration of radioactive
materials in Process Main Building and High
Temperature Incinerator Building. Current
status and preparation of coming stabiliza-
tion work of those examples are introduced
and discussed.
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Radiocaesium in the
Environment of Fukushima

Hirofumi Tsukada
Fukushima Universit

It has been 10 years since the 2011 FD-
NPS accident. Large quantities of ¥, 1¥4Cs
and '¥Cs were released into the environ-
ment, and 80% of '¥Cs still remains. Not
only the decrease by attenuation, but also
the transfer of ¥Cs to plants, animals, and
humans is decreasing due to movement and
change of fractions with elapsed time. Activ-
ity concentration of ¥7Cs in the atmosphere
drastically decreased, and internal radia-
tion dose by inhalation is negligibly small.
Activity concentration of ¥7Cs in agricultural
plants is decreasing due to decontamination
of soil, application of potassium, and lower
levels in irrigation water. The ¥Cs activity
concentration in wild mammals is decreas-
ing and that in wild boars shows seasonal
variation. The activity concentration of ¥Cs
in offshore seawater decreased to the cur-
rent level of 0.01Bq L. Therefore the radia-
tion dose is less than 1 mSv of the additional
radiation dose.
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Chromosomal Aberrations
in Wild Mice Inhabiting
Fukushima Prefecture

Yoshihisa Kubota

National Institutes for Quantum and
Radiological Science and Technology (QST)

The accident at TEPCO’s Fukushima
Daiichi Nuclear Power Station released a
large amount of radioactive materials into
the environment, polluting a wide area. As a
result, wildlife living in contaminated areas
has been exposed to low dose rates of radi-
ation for along period of time. As a radiation
effect survey on wildlife of this nuclear acci-
dent, we selected chromosomal abnormal-
ities of lymphocytes, which are recognized
as a sensitive biological effect of radiation,
as an index, and investigated the chromo-
somal abnormalities of wild mice inhabiting
Fukushima. A total of four areas comprising
three contaminated areas with different air
dose rates, and a control area were select-
ed as capture sites for wild mice (small Jap-
anese field mice, AFodemus argenteus, and
large Japanese field mice, Apodemus spe-
ciosus). When a dicentric chromosomal ab-
normality, which is one of the chromosomal
abnormalities, was examined in small Japa-
nese field mice captured in July 2012, there
was no difference between the low dose
rate area (air dose rate 0.4 pSv/hr) and the
control area, while a significantly higher fre-

uency of abnormalities was observed in
the high dose rate area (80 uSv/hr) and the
medium dose rate area (30 pSv/hr). In the
case of large Japanese field mice, for which
the dicentric chromosomal abnormality test
is not applicable, a three-color chromosom-
al FISH test specific to large Japanese feld
mice was originally developed and applied
to such field mice captured in 2012. E high
frequency of chromosomal abnormalities
was observed in large Japanese field mice
in high dose rate areas. In order to further
improve the accuracy of the chromosom-
al abnormality test of large Japanese field
mice, a new ?,our—color chromosomal FISH
test method was developed. Examination
with this method over the years showed a
significantly higher frequency of chromo-
somal abnormalities in large Japanese field
mice in the high dose rate area than that in
the control area until 2014. In 2016, the fre-
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cLuency was no longer different from that in
the control area. Furthermore, an analysis of
the relation between the dose (rate) and the
frequency of chromosomal abnormalities
based on the exposure dose evaluation of
each individual mouse showed an increase
in chromosomal abnormalities depending
on the dose (rate). Based on the above re-
sults, it was concluded that the frequency of
chromosomal abnormalities significantly in-
creased for several years after the accident
in field mice living in areas where air dose
rates were significantly high among areas
where it became difficult to return home due
to the nuclear power plant accident. How-
ever, the frequency of chromosomal abnor-
malities also decreased as the air dose rate
and the exposure dose of mice decreased
over time, and the effects of radiation could
not be observed after 2016.
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Lessons Learned for
Environment Impacts from
Past Accidents

David Copplestone
University of Stirling (UK)

Nicholas A. Beresford
UK Centre for Ecology and Hydrology (UK)

In the immediate aftermath of an ac-
cident, detrimental effects were recorded
on wildlife, including, mass mortality of pine
trees, reduced pine seed production, reduc-
tions in soil invertebrate abundance and di-
versity, and likely death of small mammals.
However, the long-term consequences for
wildlife living in radiologically contaminat-
ed environments created by large-scale ac-
cidents are uncertain and lack consensus.
Reconciling this lack of consensus is one of
the main challenges for radioecology. With
the inclusion of environmental protection in
the recommendations ofT the International
Commission on Radiological Protection, we
need to be able to incorporate knowledge
of the potential effects of radiation on wild-
life into developing protection frameworks.
We discuss potentioforeasons for the lack of
consensus, consider important factors in-
fluencing dose rates that organisms receive
and make some recommendations on good
practice for field effect studies in these com-
plex radiologically contaminated environ-
ments.
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Stigma and Reputational
Damage After the Triple
Disaster

Naoya Sekiya
University of Tokyo

Ten years have passed since the acci-
dent at TEPCO’s Fukushima Daiichi Nuclear
Power Plant, and radioactive materials in
agricultural and marine products are now
almost below the detection limit when test-
ed. Resistance and onxie% towards food
Eroducts from Fukushima Prefecture have

een decreasing. However, even though
the number of requests, demands and com-
Blaints from consumers to avoid Fukushima

refecture products has been decreasing
since immediately after the accident, many
distributors still believe that consumers are
worried.
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Synthesis of the JHPS

Conference on Tritium

Hiroko Yoshida

Tohoku University

As the decommissioning of the
Fukushima Daiichi Nuclear Power Station
progresses, there is growin

public concern
on handling tritiated water.

he Subcommit-

tee on the Handling of the Advanced Liquid
Processin%System gALPS) Treated Water, es-
tablished by the Ministry of Economy, Trade,

and Industry (METI), has assessed that it is
technically feasible to dilute tritiated water
and release it into the sea, and that itis a re-
alistic option. However, local fishermen and
residents living along the coast and around
the nuclear power plant have voiced con-
cerns about this option since the release
of water containing radioactive materials
could lead to health effects and new “harm-
ful rumors” for fisheries and tourism. Under
these circumstances, the Japan Health Phys-
ics Society (JHPS) held the “JHPS Interna-
tional Symposium: How to Solve the Tritium
Problem? - Radiation Protection from an
International Perspective and Social Per-
spective,” which was a live symposium on
the web on June 29, 2020. In the first half
of this symposium, we solicited the opinions
of stakeholders from different perspectives
such as regional reconstruction activists and
fishermen on the issues related to science
and risk and social issues related to tritium,
inviting experts from South Korea and Tai-
wan. In the second half, speakers gave a live
discussion on the “scientific safety of tritiated
water” and “the ideal way of social consen-
sus building.” This presentation introduces
the contents of the live discussion.
Regarding “scientific safety of tritiat-
ed water,” the following issues have been
pointed out: confirmation of safety by steady
monitoring, safety as a matter of trust, the
role of experts in gaining trust, cooperation
with scientists ang communicators, and in-
sufficient provision of detailed information by
the Japanese government from the overseas
perspective. Regarding “the ideal way of so-
cial consensus building,” the following topics
have been discussed: three stakeholders of
scientists, the general public, and the gov-
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ernment may have fallen into the three traps
of consistency, democracy, and zero risk;
social consensus is a process in which many
stakeholders interact with each other; the
problem setting of whether or not it is safe is
putting ishermen into a corner; the issue of
tritium water treatment is a matter of con-
sensus building; the debate on the safety of
tritium is a matter of credibility for the local
community; and social consensus with trans-
parency and sufficient information is being
questioned.

In this symposium, various issues re-
lated to tritiated water were organized, and
it was recognized once again that the Japan
Health Physics Society should focus on not
only technical issues of safety but also social
issues from the perspective of radiation pro-
tection and that assistance should be pro-
vided for the solution.
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An Ethical Dimension to
Sustainable Development
of Contaminated Ecosystems

Deborah H. Oughton
Norwegian University of Life Sciences (NMBU)

Management of contaminated ecosys-
tems raises a number of societal and ethical
issues, in addition to scientific and technical
challenges. Building on recent work within
environmental ethics carried out by the UN-
ESCO World Commission for Ethics of Scien-
tific Knowledge and Technology (COMEST),
this paper will provide examples of the so-
cietal and consequences of radiation acci-
dents. Management often leads to clash-
es between UN Sustainable Development
Goals (SDGs), which are further complicated
by different perspectives on ways of valu-
ing the environment and definitions of envi-
ronmental harm. It is proposed that greater
recognition of the ethical dimensions of acci-
dent management can improve radiological
protection communication.
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Returning, Living
and Working in the
Affected Areas
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Overview of Returning Policy

Yasunori Noguchi
Cabinet Office of Japan (CAQ)

On March 11, 2011, the Fukushima Daii-
chi Nuclear Power Station suffered a se-
vere accident brought about by the tsunami
caused by the Great East Japan Earthquake.
More than 160 thousands people had evac-
vated to avoid radiation dose in 2011. After
an early confusion of evacuation, the gov-
ernment completed rearrangement of all the
Areas under Evacuation Orders in relevant
municipalities in August 2013. Full-fledged
measures are being taken to solve various
problems, responding to residents’ worries
over the effects of radiation on their health,
offering compensation and support for their
returning home, and carrying out decommis-
sioning work and countermeasures against
contaminated water. With regard to mea-
sures for mitigating residents’ worries over
health effects of radiation exposure, the Nu-
clear Regulation Authority compiled protec-
tion measures depending on dose levels in
November 2013, upon requests from local
municipalities, prior to the removal of evac-
uation orders. goncerning support for evac-
uees’ returning home, it has Eeen decided
to establish new grants for accelerating the
early revitalization of Fukushima as an eco-
nomic policy.

rom the spring of 2014, when rear-
rangement of all the Areas under Evacua-
tion Orders has been completed and near-
ly a decade has passed since the accident,
evacuation orders are being removed se-
quentially. Those intending to return home
request measures for ensuring their employ-
ment opportunities and various measures
for mitigating their health concerns after
their return, while those who had evacuat-
ed from areas where dose rates remain high
and cannot return home have continue to
request support measures for helping them
with their new lives away from their home.
Now that nearly ten years have passed since
the occurrence of the accident, some people
strongly hope to return home, others have to
set up new ﬁves away from home. Under the
circumstance that it is difficult to regain the
population as it was before accidentin some
towns, the government must Frepare mea-
sures for providing backup to former evacu-
ated towns for attracting new residents and
visitors, in addition to enhancing measures
for supporting return of evacuees, which is
the very basis of the reconstruction.
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The Situation in
Kawauchi Village

Juichi lde
Kawauchi Labo (K-Labo)

My name is Juichi Ide, a former gen-
eral affairs manager of Kawauchi Village,
Fukushima Prefecture, and a former assis-
tant manager of the Fukushima Environmen-
tal Restoration Office of the Ministry of the
Environment. | am currently involved in the
reconstruction of Fukushima as the secre-
tary-general of the Kawauchi Lab.

| would like to take this opportunity to
talk about the “Lessons learned from ICRP
Fukushima and previous accidents regard-
ing radiation protection” based on what |
experienced in Kawauchi Village.

Almost ten years have passed already
since the accident at the Fukushima Daiichi
Nuclear Power Station on March 11, 20I11.
The entire Kawauchi Village, where | live, is
within 30 km of the nuclear power station.
The next day, on March 12, about 10,000
people were evacuated from the neighbor-
ing Tomioka Town. Experiencing the evacu-
ation response for the first time and nuclear
power plant buildings exploding one after
another put me in a big panic. Worse still,
without any knowledge about radiation, |
was full of fear and anxiety. Then, on March
16, | was forced to move to Koriyama City
with Tomioka’s townspeople in turmoil and
left my hometown again, concerned about
]cl;e severe nuclear accident and my future
ife.

After about a year of evacuation, all
government offices and elementarﬁ/ ond_lju-
nior high schools resumed in April 2012. The
most significant challenge after returning to
the village was decontamination and secur-
ing emp?oyment. We worked on these proj-
ects at a rapid pace, including infrastructure
restoration. First, only about 150 people
returned to the village. In two years, about
50%, and now, nine years later, about 80%
of all villagers, 2057, have returned to the
village.

Nowadays, we have begun growin
hothouse grapes, wine grapes, and so fort
throughoutthe region. We can see the vitality
of the areaq, such as new factories construct-
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ed in the seven plots of the Tanoiri Industrial
Park. Moreover, commercial facilities, Mor-
itaro-pool, a resting place for villagers, and
café Amazon have opened. This year we are
also working on year-round cultivation of
strawberries, and finally, we have come to
enjoy strawberry picking in the village.

To make the best of all the viﬁjoge re-
sources and promote new attractions in
KawauchiVillage, we organized the Kawau-
chi Lab, a general incorporated association,
last year. %Ne continue to expand the ex-
change population and revitalize the area
for people trying to settle there. Despite the
heartache never to be healed over time, the
efforts continue for hometown creation.

We look forward to your continued
support and cooperation. Thank you very
much for your attention.
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A Testimony of a Resident of
Yamakiya, Kawamata Town

Genkatsu Kanno
Kawamata Town, Yamakiya District

Effects of the Accident

In Yamakiya, a land rich in nature, we
worked hard on paddy rice, leaf tobacco,
flowers, and livestock and built a farming
village. The disaster that befell Yamakiya
came as a complete surprise. The TEPgO
nuclear accident has drastically changed
our lives. On the day the evacuation order
was issued, the Japan Agricultural Cooper-
atives (JA) changed its briefing session for
farming operations to a briefing session for
farming cancellation. Many questions and
opinions were raised from the cooperative
members, including questions about living
conditions and the payment of materials for
farming, and some members pressed the
president of the JA-Azuma and the Kawa-
mata-Town Industrial Section manager for
solutions. In addition, the residents’ associ-
ation and the JA have held meetings two or
three times a week and two or three times
a month, respectively, to gather opinions
on the removal of fertile topsoil and tempo-
rary storage sites for removed soil, and thus
have made a short-term plan for Yamakiya.
An evacuation order, issued one month after
the accident, instructing residents to evac-
uate by the end of May, was a really poor
instruction. It ended up being a long-term
evacuation lasting six years, and many res-
idents changed their place of work to other
industries. % addition, support volunteers
from inside and outside the prefecture gath-
ered in the temporary housing to offer help.
We could spend occasional leisure time, but
the elderly had too much spare time. Return-
ing from the six-year evacuation, we found
ourselves in Yamakiya where the voices of
the children were no longer heard, and the
aging po,oulotion had changed the district
completely. While farming without a succes-
sor has not resumed, young flower farmers,
new agricultural corporations, and some
farmers have started wet-rice cropping,
showing that farming in Yamakiya is recov-
ering, but the production motivation has not
reached the level outside the district. At Ya-
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saka Shrine, the three lion dances had been
continuously dedicated to the shrine even
during cold weather and war thanks to the
cooperation of the shrine parishioners, but
after the accident there was no dedication
for six years and the officers alone prayed for
the safety of the family of the shrine parish-
ioners and the prosperity of Yamakiya. The
decrease in the number of households and
young people will make it difficult to pass
down cultural performing arts to the next
generation.

Encounter Between People and Flowers

| sometimes had mixed feelings of
anxiety and understanding as | encoun-
tered many surveys, such as the creation of a
demonstration field by the National Agricul-
ture and Food Research Organization, wa-
ter quality surveys by the National Institute
of Advanced Industrial Science and Tech-
nology, monitoring by Chiba University, and
verification of decontamination. Meanwhile,
students began to come and visit me, and |
began to feel that my anxiety was subsid-
ian. Now, we organize a gathering called
“Yamakiya Gakko” with researchers. From
spring to autumn, not only researchers but
also many students and members of society
join the group about once a month for volun-
teer activities and events. My wife suggest-
ed that | grow flowers that are nice to look
at rather than grow crops. Originally there
were 30 kinds of narcissus in my premises
and a visit to a dahlia garden in Yamagata
Prefecture motivated me to grow ornamen-
tal flowers. Meanwhile, we received cluster
amaryllis from Futaba Town, dahlias from
Koori Town, and canna roots from Fukushi-
ma. In early autumn, visitors from Futaba
Town and | talked about past days while
eating imoni (soup of root vegetables and
meot?. | hope that many people will come
and visit Yamakiya in the future. | have come
to know a lot of people because | held a po-
sition even during the evacuation. | would
like to make the best use of this experience
for future reconstruction.
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Recovery Status from the
Earthquake Disaster and
Nuclear Accident and
the Present State of
Tomioka Town

Shinya Kurosawa
Tomioka Town

Tomioka Town is located in the center
of Futaba County, the center of the Hama-
dori region in Fukushima Prefecture, and is
a warm and comfortable place. Before the
earthquake, the city was developed as one of
the few local governments with an increas-
ing population in Fukushima Prefecture, as
an intermediate base of Hamadori, which
was both attractive and convenient. The city
hosted agencies of the national and prefec-
tural governments, and benefitted from the
estabﬁshed transportation networks such as
the JR Joban Line, Joban Expressway, and
National Highway No. 6.

Under such circumstances, the town
was hit by the Great East Japan Earthquake
and the nuclear power plant accident on
March 11, 201, and the nuclear accident
forced the entire town to evacuate. Since
then, more than nine and a half years have
Eossed, and more than three and a halfyears

ave passed since the evacuation order was
lifted for some areas on April 1, 2017.

| would like to share with you the histo-
ry of Tomioka Town, which has been devas-
tated over the long evacuation period of the
entire town as a result of the unprecedent-
ed disaster. The development of this region
hit by the nuclear disaster is still at an ear-
ly stage, but we would like you to become
aware of the present status of the town, and
the measures being taken.

As a staff member of Tomioka Town,
| would appreciate your opinions and ad-
vice for the true reconstruction of our town. |
would be very much pleased if my presenta-
tion could serve as a trigger.
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What Did We Learn for
Preparedness?: Summary of the
NEA workshop on “Preparedness
for Post-accident Recovery:
Lessons from Experience”

Toshimitsu Homma
Nuclear Regulation Authority (NRA, Japan)

Jacqueline Garnier-Laplace
Nuclear Energy Agency (NEA)

Haruyuki Ogino
Nuclear Regulation Authority (NRA, Japan)

Thierry Schneider
Center for the Study of Protection in
the Nuclear Field (CEPN, France)

Recovery management has been of
interest within the Nuclear Energy Agency
(NEA) community for some time, in particu-
lar since the QOlYoccident at the Fukushima
Daiichi nuclear power plant. An aspect iden-
tihed as needing further guidance is pre-
paredness for recovery, currently under de-
velopment by the Committee on Radiological
Protection and Public Health’s Expert Grou
on Recovery Management (CRPPH/EGRM).
To help the EGRM’s work, the NEA and the
Nuclear Regulation Authority (NRA) of Ja-
pan co-organised a dedicated workshop
in February 2020 (https://www.oecd-nea.
org/downYood/wpnem/Tok 02020Joint-
Workshop/). This event, helg in Tokyo, al-
lowed understanding the current state of re-
covery in Japan and the extraordinary effort
deployed by a wide spectrum of actors (from
local, national authorities, to local stake-
holders, experts, researchers, operators,...).
Among the topical issues at stake for the re-
covery, five themes had been selected to dis-
cuss in the workshop: radiological monitor-
ing and dose assessment, decommissioning
and waste management, food and drinking
water management, business continuity an
well-being of concerned people and com-
munities. ?nitiatives presented illustrated the
benefit from stakeholder involvement and
dissemination of radiological protection cul-
ture among local people to allow informed
protection decisions. The presentation will
cover insights from the workshop useful to
structure t%e framework under development
by EGRM.
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Recovery Policy of Areas
Where Returning is Difficult

Noriyuki Mizuno
Cabinet Office of Japan (CAQO)

In August 2016, Government of Japan
announced to establish Specified Recon-
struction and Revitalization Base (Hereinaf-
ter referred to as the “Base Area”) in areas
where returning is difficult, with the aim of
making it possible for residents to live there
in five years. At the same time, as for the ar-
eas outside of Base Area, the government
demonstrated its determination to lift all the
evacuation orders.

In this February, litate village called
for the construction o}/o reconstruction park
outside of the Base Area and the lifting of
the evacuation order regarding the park. In
response to this request, the government is
considering the new mechanism for lifting
the evacuation order outside of Base Area.

On the other hand, the five local mu-
nicipalities other than litate village, which
have areas where returning is difficult, have
strongly urged the government to lift the
evacuation order so as to return and live
there.
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Situation in litate Village

Norio Kanno
Former Mayor of litate Village

1. There are a hundred different atti-
tudes towards radiation, which has no shad-
ow, shape, color or smell. We seriously con-
sidered what kind of evacuation would be
best for the villagers in this situation.

2. We had a tough talk with the Minis-
t?/ of the Environment, which was in charge
of the decontamination process from tﬂe
very beginning, but at the same time, we
made every eftort to convince the villagers
of the importance of the decontamination
process.

3. A nuclear accident should never
have happened. A nuclear accident should
never have been allowed to happen again.
Isn’t the most important thing to think about
what we can learn from this nuclear accident
and what we can pass on to the next gener-
ation? Most of us have been so busy dealing
with related issues that we have ?Iorgotten
about it.
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Situation in Okuma Town

Jun Yoshida

Mayor of Okuma Town

Okuma Town, where the TEPCO
Fukushima Daiichi Nuclear Power Station,
which caused the severe accident, is located,
experienced evacuation of the entire town,
and was divided into three types of zone,
“difficult-to-return-to zones,” “restricted res-
idence zones,” and “zones in preparation for
the lifting of the evacuation order,” depend-
ing on the radiation dose. Among them, the
evacuation order was lifted in April last year
in areas other than the difficult-to-return-to
zones. In some areas designated as “spec-
ified reconstruction and regeneration base
areas,” the evacuation order was expected
to be lifted even in the difficult-to-return-to
zones. On the other hand, until now, more
than nine years after the disaster, the plan
of decontamination and lifting of the evacu-
ation order has not been shown in the areas
called “blank districts,” which were exclud-
ed from the designation, leaving behind the
former residents who wish to return home.
My home is also in a blank district.

Under these circumstances, Okuma
Town must be passed on to future gener-
ations, and the town has set “2050 Zero
Carbon” as the central philosophy of the
reconstruction measures that have just be-
gun. After the unprecedented experience of
evacuating the entire town due to the nucle-
ar accident, this town aims for reconstruc-
tion with clean energy. | hope many people
in Japan and abroad are interested in this
town's stance, which will be a major impetus
for the new town development.
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Current Situation of Futaba
Town and Its Future

Nobuhiro Tokunaga
Vice-Mayor of Futaba Town

Almost ten years have passed since
the occurrence of the complex disaster nev-
er before experienced in the world. Approx-
imately 95% of the town in Futaba is desig-
nated as an evacuation order area. Futaba
is the only municipality where all the resi-
dents are still in forced evacuation.

Futaba Town marked the start of the
reconstruction in March this year by realiz-
ing the lifting of the evacuation order first in
the coastal area, the evacuation order can-
cellation preparation zone, taking the op-
portunity of the JR Joban Line resuming full
operation. We are committed to developing
a new town with a strong will to realize re-
construction without fail.
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Supporting Societal and
Economic Dynamic of
Recovery: Lessons from
Chernobyl and Fukushima

Thierry Schneider
Center for the Study of Protection in
the Nuclear Field (CEPN)

Jacques Lochard
Nagasaki University

Beyond the consideration of radiolog-
ical aspects, the rehabilitation of living and
working conditions after a large nuclear ac-
cident is a complex process in which all di-
mensions of individual and community life
are involved and interconnected. Socio-eco-
nomic actors are facing various difficulties/
challenges ranging from the implementation
of protective actions for ensuring the pro-
tection of employees and the continuity of
the production with good quality products
in aﬁected areas, as well as restoring the
confidence with the consumers. For affected
local communities, the deployment of a so-
cio-economic program is essential to enable
a sustainable ﬁjture while recognizing that a
return to the pre-accident situation is gener-
ally not achievable. In this context, support-
ing the societal and economic dynamics of
the recovery process requires the adoption
of governance mechanisms respecting a se-
ries of ethical and social values to ensure the
overall objective of protecting people and
the environment against the dangers of ion-
izing radiation, as well as the integration of
the priorities of the various stakeholders to
ensure the well-being of the affected com-
munities. It is essential to rely on the direct
involvement of the local community in the
development and deployment of socio-eco-
nomic activities, taking due account of the
intilgrity of the community and respect for
its decision-making autonomy. This presen-
tation will highlight some key lessons from
Chernobyl and Fukushima.
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How to Restart

Affected Businesses:
Five-Year Experience by a
Public-Private Joint Team

Yasuhito Nii

Organization for Fukushima Soso Region
Revitalization

Based on an evacuation order given
due to the accident at Tokyo Electric Pow-
er Co.’s Fukushima Daiichi Nuclear Pow-
er Plant, residents, businesses and farmers
were forced to evacuate from 12 towns and
once the industry disappeared in Fukushi-
ma Soso region in 2011. Although Japanese
government began lifting the evacuation or-

er partially in 014 re5|dents were unable
to return without em ment or industry
there. In response, in g the government
established an or onlzotlon Public-Private
Fukushima Soso Revitalization Joint Team,
to assist affected businesses in returning to
their hometowns.

We have visited 5,400 businesses for
5 years in cooperate W|th professionals to
respond to various issues. In addition, we
are making efforts to rebuild industry accu-
mulation in the area under Fukushima Inno-
vation Coast Framework.

Since there remains issues to be tack-
led, we enhance our initiative to assist in
strengthenm business foundation and cre-
ate a better business environment in the re-
gion.
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Developing a Holistic
Environmental Restoration

Approach: What Worked?
What Did Not Work?

Keiichi Kawase
Japan Atomic Energy Agency (JAEA)

In order to decontaminate the vast en-
vironment contaminated by radioactive ma-
terials released by the accident at TEPCO’s
Fukushima Daiichi Nuclear Power Station,
the Japan Atomic Energy Agency has been
entrusted with the “Decontamination Mod-
el Demonstration Project” from the Cabinet
Office and conducted extensive decontami-
nation tests at 16 locations in 11 municipalities
within the evacuation area. This decontam-
ination model demonstration project was
carried out to develop the technologies and
knowledge necessary for carrying out de-
contamination work with priority given to
areas where people live in order to quickly
reduce the impact of radioactive materials
released into the environment on people’s
health and living environment.

The main target of this decontamina-
tion model demonstration project is the re-
gions with high radiation doses where the
additional annual radiation dose exceeds
20 mSv. Decontamination tests have been
carried out for target regions with certain
areas selected from the main target regions.
The target regions were selected consider-
ing various conditions such as the air dose
rate, pollution status, landform and land
use situation. In the decontamination test,
buildings such as houses, forests, farmlands,
grounds, and paved surfaces were decon-
taminated based on the results of prior mon-
itoring. The main decontamination methods
are as follows: buildings such as houses:
high-pressure water cleaning, stripping and
wipin? with a stripping agent; forests: re-
moval of fallen leaves and topsoil, prunin
and felling; farmlands and grounds: topsoﬁ
stripping, turning upside down and reverse
tillage; paved surfaces: surface cutting with
ultra-high-pressure water, shot blasting and
high-pressure water cleaning. In these de-
contamination tests, detailed and realistic
data on the applicability and effects of in-
dividual decontamination techniques were
obtained from the viewpoints of the speed
of decontamination work (the range that can
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be carried out per unit period), waste-free
work (the smol'oamount of removed mate-
rials and the small amount of back-up work
secondary contamination)), and cleanliness
the reduction rate of surface contamination
density and air dose rate). Various informa-
tion on the safety of decontamination work-
ers, cost, and handling of generated de-
contamination materioFs’ was compiled and
reported to the government as a knowledge
base for the implementation of full-scale de-
contamination.

The results of this decontamination
model demonstration project have already
been published in the tform of a report. The
outline of this report is presented here. Fur-
thermore, the content of this report includes
some of the results of the “Decontamination
Demonstration Work in the Evacuation Area
for the Fukushima Daiichi Nuclear Power
Station Accident” commissioned by the Cab-
inet Office.
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Radiation Dose of Workers
Engaged in Decontamination
of Environment

Tsubasa Ogawa, Tetsuro Ueno,
Tomohiro Asano, Akira Suzuki,

Atsuo lto
Radiation Effects Association (REA)

The Great East Japan Earthquake and
Tsunami on March 11, 28]] was followed by
Fukushima-Daiichi Accident, which released
radioactive materials, mainly Cs-134 and
Cs-137, into the atmosphere resulting in con-
tamination of environments including soil,
woods, waters and houses. The government
enacted the “"Act on Special Measures Con-
cerning the Handling of Radioactive Pollu-
tion” in January, 20?2, in order to promote
decontamination of the environment. The
radiation doses of workers engaged in de-
contamination of environment in the special
decontamination area, where radiation lev-
els are relatively high, were expected to be
registered to prevent loss of dose records.
The radiation dose registration database
system was developed and started oper-
taion in November 2015 by the Radiation
Dose Registration Center (RADREC) of Radi-
ation Effects Association.

As of Octoberlst, 2020, approximate-
ly 120 primary contractors of 750 recovery

rojects joined the RADREC registration

ramework and radiation dose of approxi-
mately 100,000 decontamination workers
are accumulated in the database, allowing
the statistics on radiation dose. Transitions
of radiation dose of decontamination work-
ers, average radiation dose and maximum
dose registered during 2012-2019 are giv-
en in Figure. No workers received an annual
dose greater than 20 mSv, and more than
90% of workers less than 1 mSv. The number
of decontamination workers increased up to
2015, then decreased to 2017, because the
operations of whole area decontamination
in the special decontamination areas were
completed by the end of March 2017. In-
stead, number of workers engaged in inte-
rium storage and decontamination for spec-
ified reconstruction and revitalization base
was gradually increased since 2016.

The radiation dose registry system for
decontamination workers in the long-term
phase has been successfully established.
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Contaminated Soil and Waste
Management Technologies
and Their Future Challenges
Towards the Final Disposal

Masahiro Osako

National Institute for Environmental Studies
(NIES)

Nearly 10 years have passed since the
Fukushima DaiicKi Nuclear Power Station ac-
cident. Efforts to restore the environment are
making steady progress. Immediately after
the accident, effc))rts were mostly directed at
decontaminating the radioactively contami-
nated environment and ensuring appropri-
ate management of the contaminated soil
and waste which resulted from that decon-
tamination work, as well as the contaminat-
ed waste which resulted from the concentra-
tion of radioactive substances occurring in
everyday urban life activities and ordinary
waste management processes. These efforts
were implemented through cooperation be-
tween the national government, local gov-
ernments, and private business operators, in
accordance with the Act on Special Measures
concerning the Handling of Radioactive Pol-
lution. By early 2018, seven years after the
accident, decontamination was complet-
ed in all affected areas except for the Diffi-
cult-to-Return Zones. Transportation of the
contaminated soil and waste from tempo-
rary storage sites to interim storage facilities
is ﬁrogressing in Fukushima Prefecture, with
scheduled completion by the end of FY2021.
The contaminated waste which is mainly rel-
atively low-concentration incineration res-
idues resulting from municipal solid waste
incineration processing is being put out for
final disposal in Fukushima Prefecture. Those
from other prefectures, which are of small
quantities, remain stored prior to eventual
final disposal.

The law stipulates that the large
amount of contaminated soil and waste
(over some 13 million m3) generated by the
decontamination work in Fukushima Prefec-
ture must be finally disposed outside Fukushi-
ma Prefecture by 2045. With respect to the
large amount of contaminated soil, recycling

soil with a low radioactivity concentration
is being considered. A guideline of 8,000
Bg/kg has been proposed as the accept-

able concentration of radioactive cesium in
soil for use in public infrastructure and oth-
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er purposes which will be managed respon-
sibly over the long term. A demonstration
project for recycled use in civil engineering is
underway. While opproximotely%O% of the
large amount of contaminated soil is known
to have concentrations lower than 8,000
Bqg/kg, verification tests were conducted on
classification and washing technologies for
the remaining high concentration soil. These
tests showed that separation of the high con-
centration fraction and effective use of the
resulting low concentration soil were possi-
ble. The next challenge in terms of technolo-
%y is how to reduce the volume and stabilize
the muddy high concentration fraction.

With respect to combustible contami-
nated waste, volume reductions have been
achieved using an advanced incineration
technology characterized by its highly safe
operation. The residue of the incineration
treatment is melted at a high temperature.
Effective uses of the low radioactivity slag
after the volatilization/separation of cesium
are currently being studied. However, the
separated radioactive cesium is condensed
into fly ash. It will be necessary to develop
technologies for reducing volume and sta-
bilizing radioactivity directed toward final
disposal of this fly ash. Currently, applica-
bility verification studies are underway for
fly ash washing, for absorptive separation/
concentration of the radioactive cesium in
the washing, and for stabilization by solidifi-
cation for final disposal purposes.

Apart from the above technical chal-
lenges, the most important challenge exists
in terms of social acceptance regarding the
locations of the final cﬁsposol sites and the
use of recycled materials.
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Environmental Remediation
in Fukushima and
Challenging Issues
Including Public Perception

Tadashi Inoue
Central Research Institute of Electric
Power Industry (CRIEPI)

The lifting of evacuation order has
been released step by step until March 2020
except most part o?, the Difficult-to-return
Zone. Moreover, a part of the difficult-to-re-
turn Zone released from the evacuation or-
der by achieving less than 20 mSv/y. On the
other hand, residents require further reduc-
tion of radiation dose in circumstance in-
cluding forests, whereas additional 1 mSv/y
is a long-term goal. Transportation of large
amount of contaminated soil/waste to the
ISF is progressing year by year. The reduc-
tion of contaminated soiY/woste should be
attained due to the reduction of waste vol-
ume to be disposed. The incineration and re-
cycle/reuse should be a potential option. The
promotion of these issues is facing to get the
public acceptance. The dialog wit% residents
is essential, and important is not to convey
the information, but to communicate. Final
goal is to share a sense of perception toward
restoration of Fukushima.
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Environmental Remediation

and Radioactive Waste
Management following a Nuclear
or Radiological Emergency:

The View of the NEA’s Expert
Group on Recovery Management
(EGRM)

Christopher Mogg

Environment Agency (

Anne Nisbet
Public Health England (PHE)

The Nuclear Energy Agency’s Expert
Group on Recovery Management (EGRM) is
a sub-group of the Committee on Radiolog-
ical Protection and Public Health (CRPPH).
It was established to assist NEA member
countries improve their preparedness for re-
covery by producing practical guidance on
how to Jevelop a recovery framework for
nuclear or radiological emergencies, which
can be adapted to national conditions. Re-
mediation and waste management are two
important and interrelated aspects of this
framework. Decisions on remediation are
underpinned by the principles of justifica-
tion and optimisation, with many issues at
stake, not only radiological/non-radiolog-
ical health effects but also impacts on the
environment, economy and society. There
is potential for generating large volumes of
waste and this needs to be quantified in ad-
vance to aid the development of integrated
waste management plans. The engagement
of stakeholders during planning and the es-
tablishment of an exercise programme will
enhance these plans and address capability

gaps.
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Issue Regarding Construction
of Interim Storage Facility:
From the Perspective of
Former Residents

Yoichi Ohashi

Former President of a Resident’s Association,
Hosoya-District, Futaba Town

My hometown of Futaba Town was
rich in greenery, blessed with seasonal del-
icacies such as wild vegetables, and was in
a peaceful and comfortable environment.
Many people visited “Futaba Beach,” which
is a shallow beach with gentle waves, “Fu-
taba Rose Garden” which boasts one of
the largest gardens in Tohoku, and “Futaba
Dharma Fair” which has been handed down
since the Edo period. | lived in an adminis-
trative district in Hosoya with a population
of about 170 in 45 households. It was natural
for three generations to live together, and
there were also four families living together.
Everybody in the whole district knew each
other. The TEPCO Fukushima Daiichi Nuclear
Power Station is located adjacent to the dis-
trict, and in 2011, the closest house was lo-
cated about 30 meters from the fence of the
power station. A tsunami struck following the
major earthquake with a seismic intensity of
7 at14:46 on March 11, 2011. In Futaba Town,
the tsunami destroyed 82 houses complete-
ly, and directly killed 20 people, and 1 per-
son was missing. As the head of the Hosoya
administrative district, | patrolled the dis-
trict, inding no human damage. However,
several houses were completely collapsed
and most of the houses were Jcmcged in
some way. The roads were cracked, makin
it extremely difficult to drive a car. Aroung
17:30, a disaster prevention radio message
saying “Emergency evacuation over 3 km
from the nuclear power plant” was played,
and | evacuated to the community center in
the town. At 19:03, a declaration of a nucle-
ar emergency situation was issued. At 5:44
on March 12, the evacuation area was ex-
tended to a radius of 10 km, 20 km at 18:25,
and 30 km at 11:00 on March 15. Assuming
that | would be able to go home the next
day, | evacuated with only the clothes | was
wearing, but | could never return to my fa-
miliar life. The former local community has
been lost, and all the townspeople still live
as evacuees. After changing the evacuation
destinations one after another and settling in
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Iwaki City, | spent about five months grasp-
ing the evacuation destinations of most of
the Hosoya residents and | held a “Hosoya
Gathering/Exchange Meeting” in |baraki
Prefecture. Since the following year, | held
the meeting every year in Fukushima Pre-
fecture to re-establish old ties, but up to the
Fresent, no opportunity has been available
or all residents to get together. In January
2015, Futaba Town approved the construc-
tion of an interim storage facility. Almost
the entire Hosoya area was acquired as an
interim storage facility construction area
where the soil removed from contaminat-
ed areas and waste are brought in, pro-
cessed, and stored, completely depriving
old residents of the hope of returning home.
The construction of civil engineering work
and large-scale related facilities has made
a breathtaking change of the landscape in
my hometown. While living in a relatively
calm place of refuge, | continue to think that
“I wish at least my heart could return to my
hometown”. At the same time, | feel obliged
to re-establish the communication with old
residents as before and to pass on the mem-
ories of Hosoya to the next generation. In
March 2018, | transplanted the cluster am-
aryllis I had grown in Hosoya to Yamakiya,
Kawamata Town, where the evacuation or-
der had been lifted, and | began exchanges
with the area. In addition, | am negotiating
with the local government so that | will be
able to bring the increased cluster amaryllis
back to Futaba Town. | would like to see the
further reconstruction of Futaba Town with
my own eyes. | hope that the town will at-
tract the next generation and people outside
the town.
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Health Management and
Care After the Fukushima
Nuclear Accident: Overview
of the Fukushima Health
Management Survey

Kenji Kamiya
Fukushima Medical University (FMU)

Afterthe 2011 Fukushima Daiichi Nucle-
ar Power Plant accident, Fukushima Prefec-
ture commissioned Fukushima Medical Uni-
versity to conduct a prefecture-wide health
survey. The Fukushima Health Management
Survey aims to estimate external exposure
doses, assess health conditions of Fukushi-
ma residents, and promote their long-term
wellbeing through prevention, early detec-
tion, and early treatment of disease.

The survey consists of a Basic Survey,
to estimate external radiation exposure
when the air dose rate was highest, and
four detailed surveys: Thyroid Ultrasound
Examination, Comprehensive Health Check-
up, Mental Health and Lifestyle Survey, and
Pregnancy and Birth Survey.

In the Basic Survey, individual external
effective doses for the four months immedi-
ately after the accident have been estimat-
ed for more than 460,000 residents, finding
that 99.7% of the survey respondents had
received less than 5 mSv.

The Thyroid Ultrasound Examination
TUE) has been performed for approximately

80,000 residents who were under 18 at the
time of the accident. The fourth round of ex-
aminations is nearly complete. The numbers
of those diagnosed with thyroid cancer or
nodules suspected to be malignantin the first
through fourth rounds of TUE are 116, 71, 31,
and 21, respectively. The Prefectural Over-
sight Committee for the Fukushima Health
Management Survey evaluated results of the
first and second rounds of TUE and conclud-
ed that no correlation can be found between
thyroid cancers detected through TUE and
radiation exposure. The Oversight Com-
mittee is now discussing how TUE should be
continued in the future, mindful of such issues
as risks versus benefits of receiving the exam
and other ethical considerations.

The Comprehensive Health Check-
U|]o has been provided to approximately
210,000 residents from evacuation zones.
Results show that lifestyle-related diseases
such as obesity, hypertension, diabetes, dys-
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lipidemia (low HDL cholesterol), etc. are in-
creasing among these residents. The Mental
Health and Lifestyle Survey has also been of-
fered to the same evacuation zone residents,
from which it can be seen that mental health
was adversely affected in a wide range of
age groups right after the accident, but has
been improving with time. The Pregnancy
and Birth Survey has revealed that incidenc-
es of premature birth, low birth weight, and
congenital anomalies in Fukushima do not
differ from Japanese national averages.

The Fukushima Health Management
Survey is not just for assessing Fukushima
residents’ health status, but also, for provid-
ing various types of support directly to res-
idents with health issues found through the
survey, and at the same time, promoting a
diverse range of activities to maintain and
enhance residents’ health, in cooperation
with each municipality.
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Overviews of Secondary
Health Issues After the
Fukushima Incident

Masaharu Tsubokura
Fukushima Medical University (FMU)

Health issues accompanying nucle-
ar emergencies are not limited to radiation
exposure but are multifaceted, both phys-
ical and psychological, internal and envi-
ronmentallo, as well as being short- and long-
term. In this presentation we provide a brief
overview of secondary health issues arising
after the Fukushima triple disaster - other
than radiation exposure, based on Fukushi-
ma Health Management Survey and data
collected in local municipalities around the
Fukushima nuclear power plant complex.

The most serious problem during the
early stages was the impact of the evac-
uation ofgthe local population, especially
among vulnerable groups such as the elder-
ly. Maintaining basic health services as well
as providing adequate human and materi-
al resources were all key to mitigating the
negative impacts on the physical and mental
health and wellbeing of all. In the medium-
to long-term, various post-disaster health
issues need to be carefully considered, in-
cluding breakdowns in medical infrastruc-
ture and services, deterioration in lifestyle
diseases, increased psychological burdens,
decline in motor functions, disruption of pa-
tient treatment regime and practices, and, in
the Fukushima case, the local elderly popu-
lation requiring drastically increased nurs-
ing care.

Many of these problems are thought
to have been createc]oor exacerbated as a
result of the lack of social support systems
and changes in the local environment rath-
er than due to an individual’s risk perception
towards radiation exposure or to poor deci-
sion-making. Consideration of these various
interconnected health risks in a well-bal-
anced manner and implementing long-term
countermeasures are necessary to best cope
with the aftermath of a nuclear emergency.
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Health Issues Today in the
Affected Areas Near the
Fukushima Daiichi Power
Plant

Koichi Tani?dwa
Futaba Medical Centre

Owing to the vigorous efforts made
for environmental decontamination after
the Fukushima accident, the area of difficult
to return zone has reduced significantly, and
people started returning to tﬁeir homeland.
As population increased, medical needs en-
sued. A marked increase in traffic as well as
decontamination and reconstruction proj-
ects led to an increase of motor vehicfe
and occupational accidents. Acceleration
of population aging resulted in an increase
of elderly residents with multiple medical
problems. Uncontrolled/untreated medical
problems among middle to old aged work-
ers made them susceptible to deterioration
of health conditions. Insufficient social sup-
port for elderly people living alone resulted
in delayed access to medical care.

arlyintervention aswell as prevention
of health deterioration are the key. While re-
sponding to emergency medical needs, pro-
active approaches including home visit for
elderly patients and health promotion have
been implemented. Human resource devel-
opment is crucial to ensure sustainability of
these activities.
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Lessons on Thyroid Health
Monitoring from the
Chernobyl and Fukushima
Accidents

Kayo Togawa, Joachim Shiz
International Agency for Research
on Cancer (IARC)

The International Agency for Research
on Cancer ﬁlARC) convened aninternational,
multidisciplinary Expert Group (EG) in 2017
to develop recommendations on strategies
for thyroid health monitoring after a nuclear

ower plant accident (IARC Technical Pub-
Ioication No. 46: https://publications.iarc.
fr/571). Based on the scientific evidence and
experiences from past nuclear accidents, the
EG recommended: 1) against population thy-
roid screening, and 2) that consideration be
given to offering a Ion%—term thyroid mon-
itoring programme to higher-risk individu-
als (those exposed in utero or during child-
hood or adolescence with a thyroid dose of
100-500 mGy or more). Thyroid monitoring
is an elective activity which should include a
shared decision-making between individ-
vals, families, and clinicians about whether
and how to engage in thyroid examinations.
These recommendations were developed
in the context of considerations relevant to
preparedness and response to nuclear acci-
dents/release of any toxic substances, such
as health surveillance, risk communication,
dosimetry monitoring and protective ac-
tions.

65

FIV/ T )VEREBEFRHHSD
RRROERE=2U7IC Eﬂ;ﬁ‘%
all

+J1| 1E4%, Joachim Shiz
EFR O ABZERERS
(IARC)

ER DA ZEHEE (IARC) (£, 20174
ICERN. EBRNEEPARYIV—T (EG) &
BEL.RFOREMBHREORRKBRERT
ZR)TT OEBEEHESEL o IARCEMTRITT
5465 https://publications.iarc.fr/571
) BEDEFHERDL S DR FEHIFEM & 4F
BRICEDUVWTCLEGIE 1) EFHRRER 71 —
VDR 2) KVURTDEWMEA (BRIR
HA. S0 HA. FEHAICT100~500 mGyLL ED
FRBFEEXHIEIKLIEEDORBUGHIR
BREZZ2UVIHBORE . A HRELZ, F
KBREZZ2VJIEEROEREZEADE

BERCEIRTZEHTHY. FRBREREZ
TODEINEREDKSICTOINICDL
CEARK BEREOBTERREZH
BIRNETHD, INSDHEREEIL BE
BB UAYOZaZ 45— a3V BEAEE
—2)VT hEBEEGE RFANERND
e IS/ BEME O ICEET S5
HBICBSLTERENIEED TH S,



Mental Health Issues and
Psychological Care for
Affected People Following
the Fukushima Disaster

Masaharu Maeda
Fukushima Medical University (FMU)

The Fukushima Daiichi Nuclear Power
Plant Accident in 2011 caused massive health
effects on people living in Fukushima Prefec-
ture, most of which are considered to be in-
direct, non-radiological ones. In particular,
mental health problemssuch as posttraumat-
ic symptoms, depression or other psychiatric
disorders have been distressing many evac-
uees for along period after the accident. The
total number of disaster-related suicide in
Fukushima Prefecture, in fact, reached over
100, being much larger than those in Miy-
agi and lwaki Prefecture that had greater
number of direct deaths due to the tsunami.
Evidence suggests that these mental health
consequences result from long-term evacu-
ation, unclear future of evacuees’ lives and
social responses including prejudice or stig-
ma towards them.

Fukushima Medical University
launched a major survey called “Fukushi-
ma Health Management Survey” in 2021
that contained different purEoses to identify
and respond possible health effects amon
cnffectecJopeople; one of them was “Menta
Health and Life-style Survey”. This survey
aimed to identify affected people at risk of
mental health and lifestyle-related prob-
lems and provide adequate care for them
based on the results. Considering numerous
numbers of evacuees (over 100,000 at the
start of the survey) and dispersion of them,
the remote-counseling using telephone has
been conducted by our support team con-
sisting of 15-17 different proFessionals (public
health nurses, clinical psychologist and so-
cial workersL. According to a follow-up ex-
amination, the level of satisfaction with the
remote-counseling among the received was
generally hi?h. Another new major facility
consisting of nearly 40 mental health pro-
fessionals also have been run one year af-
ter the disaster, providing outreach service
and various types of group activities for af-
fected people. Both these approaches focus
on making good relationship with pre-exist-
ing local care resources and providing care
based on need of evacuees and residents.
The current issues and tasks of these mental
health care facilities newly established after
the disaster will be demonstrated and dis-
cussed.
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Lessons Learned from
SHAMISEN about

Health Surveillance

Elisabeth Cardis

Barcelona Institute for Global Health

(ISGlobal)

The SHAMISEN project reviewed les-
sons learned from past nuclear emergen-
cies and developed recommendations for
medical/health surveillance of populations
affected by accidents. Surveillance pro-
grammes raise ethical issues and challeng-
es that need to be addressed: though it may
be beneficial in terms of health monitoring
and care, surveillance can create undue
anxiety in populations; conversely, persons
whose dose levels do not warrant partic-
ular medical surveillance may suffer psy-
chological consequences if not included in
a programme. Strategies for preparedness
and surveillance should aim to meet societal
needs for accurate information on doses and
health effects and provide a follow-up sys-
tem that allows affected populations to feel,
and to be, well-monitored for radiation and
its possible effects.

The SHAMISEN project was supported by the
EURATOM (European Atomic Energy Communi-
ty) programme of the European Commission in
the framework of the OPERRA (Open Project for
the European Radiation Research Area) project
(FP7 grant agreement No. 604984)
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Role of Experts
and Expert
Organisations
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Risk Communication for
Health Effect of Radiation
Exposure with Residents
in Tomioka Town

Makiko Orita, Matsunaga Hitomi,
Yasuyuki Taira, Yumiko Yamada,

Noboru Takamura
Nagasaki University

After the accident at the Fukushima
Daiichi Nuclear Power Station in 2011, man
local residents were anxious about the healt
effects of radiation, and the correct informa-
tion about the risks has not been communi-
cated effectively to each resident. In the pro-
cess of recovery from a nuclear disaster, the
appropriate information be transmitted to
residents is essentially needed. As Tomioka
town is located within 15 km from the station,
residents evacuated during the initial phase
of the accident. In April 2017, the residents
started returning to their hometown. Naga-
saki University established a satellite base in
Tomioka to contribute to the reconstruction
efforts. There, we monitor the environmen-
tal radioactivity to estimate the residents’
radiation exposure and implement risk com-
munication with small groups of residents.
We hope to provide a model for a multidis-
ciplinary approach that focuses on collabo-
ration among stakeholders, including resi-
dents, local authorities, and scientists, in the
recovery phase of the nuclear accident.
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Support Activities for
Measuring the Doses to
Children in Kawamata-machi

Hirokuni Yamanishi, Tetsuo ltoh,

Makoto Hosono
Kinki University (KINDAI)

The residents of Kawamata-machi
had worried about the radiation exposure
of their children. Kawamata-machi took the
lead and used some experts to get relief.
Based on the proposal of Kindai University,
the education Eoord of the town took the ini-
tiative to measure individual radiation doses
with an integrated dosimeter (glass dosime-
ter) for all clgildren enrolled in Eindergarten,
nursery school, elementary school, and ju-
nior high school in the town. This measure-
ment was carried out continuously for about
3 years from June 2011 to the end of March
2014. The obtained data are things of the
town. Kindai University provided financial
support for the glass dosimeter measure-
ment service as well as made advice from a
professional standpoint based on the mea-
surement value analysis and the results. The
measurements revealed the doses of the
children. The parents of the children were
reassured by the advice and explanations
through the school.
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Support Activities at Namie
Town, Fukushima Addressed
by Hirosaki University

Shinji Tokonami
Hirosaki University

Hirosaki University and Namie Town in
Fukushima reached an agreement on coop-
eration for recovery in September 2011. We
Eroposed three support plans as follows: 1)

ecovery of Namie Town such as decontam-
ination and promotion of renewable energy,
2) Security and safety for residents such as
health consultation and environmental radi-
ation monitoring on demand, and 3?1 accu-
mulation of scientific indings. Since then we
have conducted a lot of support activities.
Namie Town allowed the evacuees to return
to their houses from March 2017. We com-
menced a new research project on the dose
estimation for the residents of Namie Town.
In this project we proposed a comparable
measure og radiation risk with doses derived
from natural radiation sources. An overview
of this project will be introduced in the pre-
sentation as well as other support activities.
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The Role of Experts in
Post-Accident Recovery

Jean-Christophe Gariel
Institute for Radiation Protection and
Nuclear Safety (IRSN)

Following a nuclear accident, a main
dilemma for affected people is to decide to
stay or to leave from the affected areaq, or,
for those who have been evacuated, to re-
turn or not in the decontaminated zones.
Populations who have to make such deci-
sions have to take into consideration many
parameters among which the radiological
situation is only one among many others.
Feedbacks from Fukushima have demon-
strated that the involvement of affected
population is a manner to provide them ele-
ments to take informed decisions. However,
involving stakeholders in the post-accident
management raises the question of the role
of experts with regard to their support to
the inhabitants who have to take decisions
about their future. This presentation will dis-
cuss about some principles that have to be
taken into account by experts and public au-
thorities about their role and position when
dealing with stakeholders involvement in a
post-accidental recovery process.
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On the Role of Experts and
Expert Organizations:
Experiences and Views from
Norway Post-Chernobyl

Lavrans Skuterud
Norwegian Radiation and Nuclear
Safety Authority (DSA)

The fallout from the 1986 Chernobyl
accident caused lasting and dramatic conse-
quences for parts of food production in Nor-
way. The indigenous Sdmi reindeer herdin
culture in central Norway was threatened,
and mitigating actions were needed in rein-
deer herding and farming utilizing forest
and mountain pastures for grazing of live-
stock. The consequences triggered extensive
collaboration between autﬁorities, scientific
institutes, farmers and herders. Some of the
mitigating actions are still being applied,
more than 30 years after the fallout. As part
of the actions, the Sdmi reindeer herdin
families have been followed up and oﬁereg
monitoring of their internal contamination
levels for dose surveillance purposes and
as aid for them to assess their personal ef-
forts in reducing their contamination intake.
This presentation will focus on experiences,
views and perspectives from an ‘expert’ who
has been working continuously in the field
during the last 25 years.
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The Role of Experts in the
Development of Recovery

Handbooks: UK and

European Experience

Anne F. Nisbet
Public Health England (PHE)

The importance of involving experts in
the development of strategies for managing
areas contaminated as a result of a nuclear
accident is now well recognised. Following
the Chernobyl accident in 1986, the initial fo-
cus quite understandably, was on the techni-
cal aspects of reducing doses to the affected
population. Subsequently, work carried out
in the UK and elsewhere in Europe, looked
at the broader impacts of protective ac-
tions on agriculture, the environment and
society. From 1997, a group of experts from
academia, government and non-govern-
ment organisations met regularly in the UK
to debate these issues. The outputs included
the first edition of the UK Recovery Hand-
book for Radiation Incidents (2005). Based
on the success of the UK group, a European
network of experts was estcub?ished leading
to the development of European handbooks
(2009). The UK handbooks are living docu-
ments that are regularly updated with sub-
stantive input from experts.
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The Trajectory and Questions
of the Hiroshima Peace
Memorial Museum as a
Memory Museum

Kenji Shiga
Former President of Hiroshima Peace
Memorial Museum

We will consider the sequence of
events leading up to the establishment, the
trajectory to date, and issues of the Hiro-
shima Peace Memorial Museum, which has
completed the most extensive exhibition up-
date in the past just before the 75th anniver-
sary of the atomic bombings.

77

LEFHEIEREIEVLHLITS
— SEE D 1E Y EE | DFLIF L ERE

+H B
[LEFHIEE 2 ERIEER

WIBR/SFZBHRIICGBERRKDODETRE
e RA LS TR XIEREEDRIFER DR
BEBTEETCONM. T L REEE RS,



Introduction of the Great
East Japan Earthquake
and Nuclear Disaster
Memorial Museum

Noboru Takamura
Nagasaki University

“The Great East Japan Earthquake
and Nuclear Disaster Memorial Museum”
has been opened in Futaba Town, Fukushima
Prefecture, Japan. Futaba Town is located in
the coastal area of Fukushima, where the To-
kyo Electric Power Company Fukushima Dai-
ichi Nuclear Power Station was established.
The missions of this museum are “transmit re-
cords and lessons from the nuclear disaster
and the recovery process for the future, and
then share these data worldwide”, “prevent
and reduce the number of disasters using the
experiences and lessons obtained from the
nuclear disaster in Fukushima, and “contrib-
ute to the acceleration of the recovery pro-
cess in Fukushima through cooperation with
supporters and capacity building of those

who play important roles in the recovery of

local communities, cultures, and traditions”.
The museum collects and preserves the ar-
chives that are related to earthquake, tsuna-
mi, and nuclear disasters and will implement
training programs such as field works and
workshops.
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A Glimpse at the Bragin
Museum in Belarus

Jean-Frangois Lecomte
Institute for Radiation Protection and
Nuclear Safety (IRSN)

The small town of Bragin in Belarus is
located on the outskirts of the 30 kilometres
prohibited zone around the Chernobyl pow-
er plant. Its museum, abandoned for several
years after the accident, was renovated in
the early 2000s with the aim of presenting
a collection of paintings and objects in con-
nection with the nuclear accident. As part of
the International CORE Program (Co-opera-
tion for rehabilitation of living conditions in
Chernobyl affected areas in Belarus), which
ran from 2004 to 2008 a permanent exhi-
bition entitled ‘The Lost Land’ was added to
the Museum. This exhibition was produced
by drawing on six groups of Bragin residents
who voluntarily shared with experts involved
in the CORE program what they saw and ex-
perienced at the time of the accident. These
groups also carried out a work of collecting
testimonies, documents and photos. Sup-
ported by internationally recognized artists
and museography professionals and thanks
to the resources ﬁrovided by the CORE pro-
gramme, the exhibition was produced re-
spectir_wl_%1 the message of the Bragin inhabi-
tants. The exhibition presents the beauty of
their land but also expresses their suffering
and the reasons why they wanted to stay in
the affected areas (“this is our home”).

The main aspects of the Bragin Muse-
um are presented as well as the lessons con-
cerning the memory of the Chernobyl acci-
dent drawn from the experience of the ‘The
Lost Land’ exhibition.
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Involving Residents in
Environmental Research
Activities: Lessons from
the Yamakiya District

Tetsuo Yasutaka
National Institute of Advanced Industrial
Science and Technology (AIST)

The Yamakiya district of Kawamata
town, Date County, Fukushima Prefecture is
a rural area in the Abukuma Highlands, 40
km northwest of the Tokyo Electric Power
Company’s (TEPCO) Fukushima Daiichi Nu-
clear Power Plant (hereinafter referred to
as “the plant”). The evacuation order was
lifted in March 2017, and flower cultivation,
including lisianthus and anthuriums, is now
flourishing in the district. After the accident
at the plant in 2011, only this area was des-
ignated as a Deliberate Evacuation Area
in Kawamata town. The presenter, togeth-
er with Prof. Kobayashi and Prof. Kondo of
Chiba University, has been conducting re-
search on environmental radioactivity of
river water, groundwater, forests, crops,
etc., and personal radiation exposure in the
Yamakiya area since 2011, and had the op-
portunity to share the results of the research
with local residents and work in collabora-
tion with them. The relationship between us,
researchers and residents, and the objec-
tives of our research and supporting activ-
ities have changed over time in the run up
to 2020. The changes can be divided into
three phases: phase 1 (2011-2013), which
was a ‘one-way dialogue, where radiation
was the main topic of conversation”; phase
2 (2014-2016), which was an “interactive di-
alogue, where radiation was the main topic
of conversation”; and phase 3 (after 2017),
which was an “interactive dialogue, where
the main topic of conversation was not only
radiation but also the activities and lives of
the population”. This presentation will report
on tﬁe changing relationships and topics be-
tween residents and researchers, as well as
the efforts of the Yamakiya School, an inter-
active learning program in the third phase of
chonge,ondtﬂeocﬁWUesdeﬁvedfmnnit
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Experience of Residents with
the ICRP Dialogue

Takahiro Hanzawa
NPO Fukushima Dialogue

Almosttenyears have passed since the
nuclear accident. After the accident, ICRP
started a dialogue initiative in the disas-
ter-stricken area of Fukushima. At that time,
as | was involved in decontamination work
for radiation protection at Date City Hall, |
thus became a participant in this dialogue.
Since then, the dialog has been a great ex-
perience and help in my work. The gialogue,
the facts at the accident, and the residents’
feelings are often recounted only from mem-
ory. However, the memory is becoming haz
over time. The “NPO Fukushima Dialogue”,
which was launched to continue the ICRP di-
alog, is a dialog preservation project to re-
cord not only the continuing dialog, but also
the change of people’s sensibilities over the
course o?ten ears. We are still continuing
the activity with the hope that preserving the
records will contribute to future reconstruc-
tion. | hope that the residents’ role in recon-
structing the area becomes as visible as pos-
sible through this activity.
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To Create a Hopeful Future

Norino Sakata, Kurumi Nomoto,
Ren Matsubara, Moe Higuchi,

Hikaru Takahashi
Students of Fukushima High School

After the accident at the Fukushima
Daiichi nuclear power plant in 2011, a large
amount of radioactive materials was re-
leased throughout Fukushima Prefecture.
As a result, industry in Fukushima Prefecture
was hit by the suspension of agricultural pro-
duction, mass disposal, and so forth. Even
now, the vitality before the accident is re-
garded as not being completely recovered,
and many local residents continue to suffer
from rumor-caused damage and the inabili-
3/ to return home. For this reason, | am con-

ucting research activities with the intention
of knowing more about Fukushima and con-
tributing to the reconstruction of Fukushima.
| believe that we, high school students, can
play a unique role in reconstruction by mov-
ing between scientists and local residents.

We are conducting research to turn
contaminated soil into pollucite. Pollucite is
a kind of zeolite, and it is a mineral which
is regarded to remain strongly insoluble in
spite of pH changes of solvent from alka-
line to acidic. The Great East Japan Earth-
quake in 2011 generated approximate-
ly 14,000,000 m% of contaminated soil in

ukushima Prefecture. Currently, discussions
are still underway on the plan for final dis-
posal of the soil through interim storage, but
the disposal method is yet to be decided. In
addition, a large site is required for the stor-
0?6 of the soil, and the possibility of leakage
of radioactive materials from the soil cannot
be completely ruled out yet. Therefore, we
focused on the study of the containment of
radioactive cesium inside pollucite, which
has the potential to store the soil in a small
volume and leak-free form. In this research,
we are addressing the problem of generat-
ing waste Iiciuid containing radioactive cesi-
um especially in the hydrothermal synthesis
of pollucite. Specifically, we are investigat-
ing the number of times that pollucite can
be repeatedly synthesized when this waste
liquid is used. In addition, we are currently
conducting experiments to confirm whether
radioactive cesium leaks from pollucite, as-
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sumin? several types of running water.

f the research to turn the contaminat-
ed soil into pollucite succeeds in putting it to
practical use, it will be a major contribution
to the reconstruction of Fukushima, such as
eradicating rumors and reviving industrial
activities, in addition to removing the anxi-
ety of local residents. We would like to cre-
ate a hopeful future in Fukushima.
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A Testimony as a Resident
and as a Consultant

Maiko Momma
Radiological Consultant of Suetsugi

When the Fukushima Daiichi Nuclear
Power Plant accident occurred in 2011, | lived
in Iwaki City with my two children and my
husband. The tsunami damaged my home,
and the deterioration of the situation at the
nuclear power plant forced me to evacu-
ate for two years. After returning to lwalki, |
came to work as a radiation counselor in the
Suetsugu District of lIwaki City. | would like to
tell you about my experience of continuing
measurement and communication while re-
specting the lives of local people.
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A Testimony of a Resident of
Odaka District in Minami-Soma:
“The community is not
something that someone
creates, but something that

is naturally formed.”

Yuko Hirohata
Resident of Odaka

| didn’t take a short cut along the coast
immediately after the earthquake, so | was
spared an encounter with the tsunami. No
one knows the boundary between life and
death. | am grateful that my child and |
are alive. If you are alive, you can manage
somehow. | Kove launched “Odaka Puratto
Homu” and “Odaka Kobo”. | spent a lot of
time coming to terms with myself. | wanted
to see someone. | couldn’t stand going home
without seeing anyone. The motivation was
tocheermyséﬁup.
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A Testimony of an Evacuee
from Difficult-to-Return Areas
in Namie Town: The Role

as a Chief of Hatagawa
Administrative District

Motoi Saito

Resident of Namie

| regularly make the long return jour-
ney to Hatagawa from the evacuation site to
watch over the area. | don’t know how soon
after lifting the evacuation order | will be
able to return home. Still, | hope that the day
will come when people visit the beautiful na-
ture of my hometown, Hatagawa.
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Radiological Protection
Lessons from Fukushima
and Beyond: A Research
Perspective

Satoahi Tashiro
Hiroshima University

Since the Fukushima Daiichi nuclear
power plant accident, the health risks of low
dose ionizing radiation from nuclear acci-
dents and medical exposure have become a
major public concern. The analysis of chro-
mosome abnormalities has been established
as the “gold standard” to estimate the radia-
tion dose, in the field of radiation emergency
medicine. However, it has only been applied
for the estimation of high dose irradiation,
but not low dose irradiation. We have estab-
lished a method to detect radiation-induced
chromosome abnormalities, dicentric and
ring chromosomes, by applying a fluores-
cence in situ hybridization (I-yS ) technique
using telomere and centromere peptide nu-
cleic acid (PNA) probes. We also examined
the usefulness of immunofluorescence stain-
ing analysis using antibodies against DNA
repair proteins in the estimation of DNA
damage induced by CT scan. The possibili-
ty of the medical application of these tech-
niques will be discussed.
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What is at Stake?

Nobuhiko Ban
Nuclear Regulation Authority (NRA)

What is at stake? It was one of the most
frequently asked questions in the ICRP Dia-
logue, a series of tora with concerned par-
ties on the rehabilitation of living conditions
in the aftermath of the Fukushima Daiichi ac-
cident. It was obvious that radioactive con-
tamination was the source of the problem
and people were at a loss over how to cope
with the situation. Various measures were
taken under such circumstances, including
detailed radiation monitoring, decontami-
nation program to reduce the radiation level
in the living environment, and activities re-
lated to radiation risk communication. Nev-
ertheless, the question at the beginning was
repeatedly asked. Measures against radia-
tion exposure were certainly necessary, but
it is a reality that they were not enough to
solve the dificulties experienced by the peo-
ple in the affected areas. This presentation
discusses underlying reasons and what the
true recovery wouldgbe.
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In the Aftermath of
Chernobyl and Fukushima:
A Societal Perspective

Jean-Christophe Niel

Institute for Radiation Protection and
Nuclear Safety (IRSN)

The feedback from both Chernobyl
and Fukushima nuclear accidents shows the
complexity of post-accidental situations and
highlights societal challenges in recovery
issues. Societal values andgbehoviors play
a major role in how affected residents and
communities cope with and recover from
such disasters. Involving communities in the
decisions impactin? their daily life (rehabil-
itation strategies, food management, envi-
ronmental and individual radiological mon-
itoring, health surveillance, socio-economic
aspects..) and implementing mechanisms
for cooperation between the relevant actors
(authorities, experts, professionals, associa-
tions, and the population) are crucial to earn
trust and to help improving living and social
conditions of the affected people whatever
the choice they made (to stay or to leave).
The challenge for both decision-makers and
experts is to draw lessons from past events
and to engage a sustainable dialogue with
the civil society with the aim of a better pre-
paredness to recovery management cmoloim—
proved resilience.
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