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Introduction

Twelve years have passed since the accident at Tokyo Electric Power Company
(TEPCO)’s Fukushima Daiichi Nuclear Power Station. In order to enable residents
returning to areas where evacuation orders have been removed to rebuild their
lives and revitalize respective communities as early as possible, support both for
realizing early return and for assisting returners’ new lives is indispensable. With
the lifting of the evacuation orders for Preparation Areas for Lifting of Evacuation
Orders in Futaba Town in March 2020, all evacuation orders were lifted, except
those for Restricted Areas. In addition, evacuation orders were also lifted for some
of the Specified Reconstruction and Revitalization Base Areas that had been
designated in the Restricted Areas in Tomioka Town, and for the whole areas of
those in Futaba Town, Okuma Town and Katsurao Village. Thus, the reconstruction
and recovery of Fukushima Prefecture have been steadily progressing.

The national government must ensure that residents who have returned home
can rebuild their lives smoothly without worries about their health due to the
radioactive materials discharged by the accident. For that purpose, the national
government and the local government are committed to properly responding to
their health problems and providing correct information in an easy-to-understand
manner on a timely basis.

Based on the Policy Package on Radiation Risk Communication for
Achieving Residents’ Return (2014), the national government has endeavored to
disseminate correct and easy-to-understand information and has strengthened risk
communication among a small number of people.

The Radiation Health Management Division, Environmental Health Department,
Minister’s Secretariat, Ministry of the Environment has collected and compiled basic
knowledge on radiation, and scientific expertise and initiatives of relevant ministries
and agencies concerning health effects of radiation, and has prepared a booklet to
provide basic information since 2012 and has updated the booklet with the latest
information and statistical data, together with the National Institutes for Quantum
Science and Technology. This booklet has been utilized in training sessions targeting
people engaging in health and medical care, welfare, and education or on other
occasions with the aim of fostering personnel who can respond to residents’ worries
and concerns about their health in Fukushima and neighboring prefectures.

The Radiation Health Management Division and the National Institutes for Quantum
Science and Technology have jointly publicized the English version of the booklet, with
cooperation of a group of experts, so that foreign nationals residing in Japan or visiting
Japan or those interested in Japan can obtain basic knowledge on health effects of
radiation and correctly understand changes in circumstances and efforts being made
in Japan. As terms used in this field are highly professional and difficult, we also
prepared a glossary. We would like to extend our gratitude to the people who offered
cooperation in checking the translation and preparing the glossary.

The booklet is also available on the website of the Ministry of the Environment,
from which you can download the content for use in training and classwork. We
hope that this booklet will be utilized in diverse occasions.

(*) In this reference material, statements on each page are based on expressions used in the sources as
of the time of preparing them. Accordingly, “Chornobyl” is spelled as “Chernobyl” on some pages.
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Outline of Each Chapter

Vol. 1

(o, ET: M8 Basic Knowledge on Radiation

Chapter 1 explains radiation, its difference from radioactivity and radioactive materials,
and the types and characteristics of radiation.

You can learn basic knowledge on familiar terms such as "radiation," "radioactivity," and
"radioactive materials," and can deepen your knowledge and understanding of radiation
itself.

Radiation Exposure

Chapter 2 explains the mechanism of radiation exposure and measurement and
calculation methods for exposure doses, and also provides explanations about radiation
around us and representative radionuclides discharged upon a nuclear accident.

You can learn about radiation exposure, and on what occasion and to what extent you may
be exposed to radiation. This chapter helps you understand what measuring devices and
what calculation methods are used for obtaining radiation doses and exposure doses.

Health Effects of Radiation

Chapter 3 explains radiation effects on the human body and mechanism of generating
effects.

You can understand the health effects of radiation based on scientific grounds, including
data on the accident at Tokyo Electric Power Company (TEPCO)'s Fukushima Daiichi NPS,
atomic bomb survivors, and the Chernobyl NPS Accident.

You can also understand the relation between types of exposure (affected body parts,
exposure dose and period) and health effects and psychological effects due to worries over
radiation.

Concept of Radiological Protection

Chapter 4 explains the framework of radiological protection, dose limits and dose
reduction.

You can obtain knowledge on principles for protecting human health against radiation
effects and methods for reducing exposure doses. Please refer to this chapter when you
want to understand the concept of dose limits that served as the basis for standards for
distribution restrictions for foods and designation of Areas under Evacuation Orders after
the accident at TEPCO's Fukushima Daiichi NPS or the concept of radiological protection.

Assessments by International Organizations

Chapter 5 outlines the assessments on radiation exposure made by the World Health
Organization (WHO) and the United Nations Scientific Committee on the Effects of Atomic
Radiation (UNSCEAR) after the accident at TEPCO's Fukushima Daiichi NPS.

You can grasp an outline of how the status and effects of radiation exposure due to the
accident are assessed internationally, including the latest reports by international
organizations.

Vol. 2

Situation concerning the Accident

Chapter 6 explains the accident at TEPCO's Fukushima Daiichi NPS, responses immediately
after the accident, and efforts for decommissioning.

You can understand what happened at the NPS at the time of the accident, and the current
status of the NPS. In particular it goes into details about management of decommissioning,
contaminated water and treated water.

Environmental Radiation Monitoring

Chapter 7 explains environmental radiation monitoring being conducted after the accident
at TEPCO's Fukushima Daiichi NPS and the results thereof.

You can understand how impacts of the accident spread and the status of contamination in
the surrounding environment near the NPS, and changes over time after the accident.

o LT Radioactive Materials in Foods

Chapter 8 explains the standard limits for radioactive materials in foods, results of
inspections, and efforts for reducing radioactive concentrations in foods.

You can understand the framework to ensure the safety of foods distributed on the market
and concrete measures being taken after the accident at TEPCO's Fukushima Daiichi NPS,
and inspection results regarding to what extent there have been foods with radioactive
concentrations exceeding the standard limits after the accident up to the present.

Efforts toward Recovery from the Accident

Chapter 9 explains efforts toward recovery from the accident, such as measures against
environmental contamination by radioactive materials discharged due to the accident at
TEPCO's Fukushima Daiichi NPS and transition of Areas under Evacuation Orders.

You can understand how to recover areas contaminated with radioactive materials, how to
treat waste, and what measures are being taken at present in Areas under Evacuation
Orders and surrounding areas.

Health Management

Chapter 10 outlines the Fukushima Health Management Survey and other surveys and
examinations that are conducted for the purpose of promoting the health of the residents
of Fukushima Prefecture and ensuring their safety in light of the effects of radiation due to
the accident at TEPCO's Fukushima Daiichi NPS.

You can understand Fukushima Prefecture's efforts for health management in order to
promote and maintain residents' good health toward the future.
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Chapter 6

Situation concerning the Accident

Chapter 6 explains the accident at Tokyo Electric Power Company (TEPCO)’s
Fukushima Daiichi NPS, responses immediately after the accident, and efforts for
decommissioning.

You can understand what happened at the NPS at the time of the accident, and
the current status of the NPS. In particular it goes into details about management of
decommissioning, contaminated water and treated water.



Damage due to the Great East Japan
Earthquake

1’9

O A9.0-magnitude earthquake occurred off the coast of Sanriku at 14:46 p.m. on Friday, March 11, 2011. The
Earthquake and sub it i caused severe damage mainly to the Tohoku region.
O The earthquake was the largest ever recorded in Japan and the fourth biggestin the world since 1900.
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A big earthquake centered off the coast of Sanriku occurred, at 14:46 p.m. on Friday,
March 11, 2011. The seismic intensity of 7 on the Japanese earthquake scale was
measured in Kurihara City, Miyagi Prefecture. This 9.0-magnitude earthquake was the
biggest recorded in Japan since 1923 and the highest level in the world, equivalent to the
2010 Chili Earthquake (M8.8).
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Updated on March 31, 2022
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Tokyo Electric Power Company (TEPCO)'s Fukushima Daiichi NPS

Unit 3 (shot from the air)
(Shot on March 16, 2011; Provided by TEPCO)

Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS Unit 1, 2 and 3, which
were in operation at the time of the earthquake, lost all AC power due to the earthquake
and subsequent tsunami. This led to the stop of the cooling system and loss of means to
cool down nuclear fuels, eventually resulting in the melt of nuclear fuel. In the process of
the melt, hydrogen gas was generated, and hydrogen gas accumulated in reactor buildings
caused an explosion at Unit 1 on March 12 and at Unit 3 on March 14. Additionally, at Unit
4 adjacent to Unit 3, a hydrogen explosion occurred due to hydrogen gas that is considered
to have flowed into it from Unit 3.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Immediately after the earthquake, at Units 1, 2 and 3 at Tokyo Electric Power Company
(TEPCO)’s Fukushima Daiichi NPS, which were in operation, all reactors were shut down
automatically.

Even after reactors are shut down, it is necessary to remove the decay heat of core
fuel. At the NPS, after external electrical power supply was lost due to the collapse of
transmission line towers, etc., emergency diesel generators were automatically activated
and procedures for normal cold shutdown were commenced.

However, the subsequent tsunamis hit the NPS and flooded those emergency diesel
generators, switchboards and other equipment. All Units except for Unit 6 lost all AC power
and cooling seawater pumps stopped functioning. Unit 1 thus lost all functions to cool
down the reactor. While Units 2 and 3 continued cooling reactors for some time using the
Reactor Core Isolation Cooling System (RCIC) and the High Pressure Coolant Injection
System (HPCI), respectively, which can work without AC power, these systems also
stopped soon and both Units eventually lost the means to remove the decay heat of core
fuel.

Under such circumstances, NPS staff worked to activate alternative coolant injection
routes using fire pumps or other equipment at Units 1, 2 and 3, but partly due to the
possibility of another tsunami hitting, until those alternative measures were commenced,
reactor cores were left uncooled. Coolant injection is considered to have been suspended
for around 14 hours at Unit 1 and for around 6.5 hours at Units 2 and 3. Additionally, many
hidden bypasses in the alternative coolant injection system made it difficult to supply
injected water effectively to the reactor cores for cooling, and the reactors went into
meltdown.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Factors of the Accident: (Estimated) Status
within the Reactor

- Events that occurred
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into the air

Almost avoided
4 Steam explosion

# Recriticality

4 Fuel damage due to
evaporation of coolant in the
spent fuel pool

The Secretariat of the Nuclear Regulation Authority

As coolant injection to the reactor core was suspended, the water level in the reactor declined
and the fuel was exposed. This caused overheating of core fuel, triggered core melt and
damaged a part of the pressure vessel. Melted fuel leaked from the pressure vessel into the
inside of the containment vessel, and at the same time, cesium and other radioactive materials
discharged from the fuel assembly was discharged within the containment vessel. Additionally,
under high temperature due to core damage, steam and zirconium of the fuel cladding reacted
to generate hydrogen, which was discharged within the containment vessel from the damaged
part of the pressure vessel together with steam.

In the meantime, core damage increased the temperature and pressure in the containment
vessel and deteriorated its confinement function, causing gaps in such parts as the penetrator
that extends to the outside of the containment vessel. Radioactive materials discharged from
such gaps to the outside of the containment vessel and diffused into the environment. Hydrogen
generated due to the reaction of the steam and metal of the fuel cladding leaked through the
gaps into the reactor building and accumulated there, and led to a hydrogen explosion.

Coolant injected into the reactor leaked from the pressure vessel and containment vessel
and high-level radioactive-contaminated water accumulated underground below the reactor
building and turbine building and partially flowed out into the ocean.

The damage to the pressure vessel and deterioration of the confinement function of the
containment vessel caused a leak of steam containing radioactive materials. In addition,
radioactive materials were also discharged into the air due to containment vessel vent
operations, etc.

In this manner, radioactive materials were discharged into the environment in the forms of
outflow of high-level contaminated water into the ocean and discharge of radioactive materials
into the air.
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Outline of the

el Responses Immediately after the Accident

|| Responses by Tokyo Electric Power Company |

Unit 1, Unit 2 and Unit 3 are
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i Huclear Power Station (NPS]) o i i dispatehed officials to disaster-stricken areas by
periodic inspection.
hellcopter.
1515 The Muclear and Industrial Safety Agency held a
- press conf and provided online.
15:27 | The first tsenami [4m in height) arrived,
15:35 | The second tsunami [15m in height) arrived.
Fat Report under Article 10 of the Act on Special Measures
1542 & € Nuclear The g the Nuclear Accident
: activated at Units 1 to 5, which had lost all AC power, | Vigilance Headquarters.
were damaged due to the tsunami.)
1636 TEPCO judged that the events fall under Article 15 of the
ftershocks with seismic Act on Spacial Nucloar
intensity 5 upper or less The government issued a Declaration of a Nuclear
18:03 occurred several times. | Emergency Situation and established the Nuciear
Emergency Response Headquarters.
The government issued an evacuation order to
2123 residents within a 3-km radius of the NPS and
S ordered those within a 10-km radius to shelter
indoors.
March 12 The ssued an i der to
5:44 | residents within a 10-km radius of the NPS.

issued an
| residents within a 20-km radius of the NPS.

1825

From the report by the Aomori Prefecture Nuclear Safety Measure Verification Committee
Prepared by the Nuclear and Industrial Safety Agency The Secretariat of the Nuclear Regulation Authority

As the emergency core cooling system stopped at Unit 1 and Unit 2 of Tokyo Electric
Power Company (TEPCO)’s Fukushima Daiichi NPS, the government issued, based on
the Act on Special Measures Concerning Nuclear Emergency, a Declaration of a Nuclear
Emergency Situation and established the Nuclear Emergency Response Headquarters at
19:03 p.m. on March 11, 2011.

At 21:23 p.m. on the same day, based on the same Act, the government issued an
evacuation order to residents within a 3-km radius of the NPS and ordered those within a
10-km radius to shelter indoors.

Thereafter, the government expanded the coverage of the evacuation order, which was
targeted to residents within a 3-km radius of the NPS, to cover those within a 10-km radius.
As a result, a total of 51,207 residents in four towns within a 10-km radius were placed
under the evacuation order.

As a hydrogen explosion occurred within the reactor building at Unit 1 at 15:36 p.m. on
March 12, the coverage of the evacuation order was further expanded from residents within
a 10-km radius to those within a 20-km radius of the NPS.

(Related to p.106 of Vol. 2, “Designation of Areas under Evacuation Orders,” and p.107 of
Vol. 2, “Designation of Restricted Areas and Areas under Evacuation Orders and Removal
Thereof”)
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Ambient Dose Rates during Two Months after the Accident (Within
and around of the premises of TEPCO's Fukushima Daiichi NPS)

Hydrogen explosions accurred at buildings, etc. at Unit 1 to Unit 4 and the highest dose rates were
measured in the morning of March 15.
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= 15:00 p.m. on March 12: Hydrogen explosion at Unit 1 building
11:00 a.m. on March 14: Hydrogen explosion at Unit 3 building
6:00 a.m. on March 15: Hydrogen explosion at Unit 4 building
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Report of Japanese Government to the IAEA Mlnlsterlal Conference on Nuclear Safety, June 2011
Nuclear ¥ , Attachment V-9
uSw/h: micro sievert per hour, u: unit, R/B: Reactor Building The Secretariat of the Nuclear Regulation Authority

In the early morning of March 12, 2011, monitoring cars measured higher ambient dose
rates within the premises of Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi
NPS and the discharge of radioactive materials was first confirmed after the earthquake.
At Unit 1, after an abnormal pressure rise in the containment vessel was observed, the
pressure declined slightly. Therefore, it is considered that radioactive materials discharged
from the containment vessel at Unit 1 and were discharged into the air. Thereafter,
temporary rises of ambient dose rates were observed several times after the vent
operations and explosions at the buildings. The highest ambient dose rate was measured
at 9:00 a.m. on March 15. A monitoring car near the main gate measured the highest rate
of approx. 12 mSv/h.
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Outline of the Ambient Dose Rates during Two Weeks after the Accident (Within
Accident and around of the premises of TEPCO's Fukushima Daiichi NPS)
@ Changes in ambient dose rates measured by monitoring cars within and around the NPS
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Report of the Government to the IAEA - The Accident at TEPCO's Fukushima Nuclear Power Stations - (Second Report)
uSv/h: micro sievert per hour The Secretariat of the Nuclear Regulation Authority

In accordance with the progress of events, fuel melted and radioactive materials was
discharged from the pressure vessel to outside of the reactor. As a result of containment
vessel vent operations and damage to reactor buildings, radioactive materials were
discharged from the reactor core into the air. Vent operation at Unit 1 was considered to
be successful as the pressure in the containment vessel declined at 14:30 p.m. on March
12. Due to the radioactive plume discharged at that time, an ambient dose rate of approx.
1 mSv/h was detected [(i) in the figure]. On March 13, the following day, the ambient dose
rate clearly increased again [(ii) in the figure]. This is considered to have been caused by
vent operation at Unit 3 conducted after the water level in the reactor declined and the fuel
was exposed from cooling water. At 9:00 a.m. on March 15, the highest rate of approx. 12
mSv/h was observed [(iii) in the figure]. Early in the morning at around 6:00 a.m. of that day,
the pressure of the pressure suppression chamber declined at Unit 2 with the sound of an
explosion. Therefore, the high dose rate on March 15 is considered to have been caused
by the discharge of radioactive materials from Unit 2.

Ambient dose rate increases were also measured at 23:00 p.m. on March 15 and at
12:00 p.m. on March 16 [(iv) and (v) in the figure]. Pressure decline in the containment
vessel was observed in Unit 3 and Unit 2, respectively, and these ambient dose rate
increases are considered to have been caused by the discharge of radioactive materials
from Unit 3 and Unit 2.
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International Nuclear and Radiological Event
Scale(INES)
Level Accident examples
7 Former Soviet Union: Chernobyl Nuclear Power Plant accident (1986)
oo™ s et Japan: Tokyo Electric Power Company (TEPCO)'s Fukushima Daiichi Nuclear
SN ot aceiee Power Station (NPS) accident (2011)
3 2 6 - :
g H Serious accident Provisionally evaluated as Level 7 on April 12, 2011 1
= B
= S id b wid UK: Windscale Nuclear Power Plant fire accident (1957)
® < Accident with wider | 5. Three Mile Island Nuclear Power Plant accident (1979)
> Consequences
=]
1) S :
= X Japan: JCO criticality accident (1999)
o Accident with local z :
<'=D consequences France: Saint-Laurent Nuclear Power Plant accident (1980)
— -
b= 3
e i
% Sariois incidant Spain: Fire at Vandellos Nuclear Power Plant (1989)
g 2 Japan: Damage to steam generator heat exchanger tube at Unit 2, Mihama NPS {1991)
- Incid Japan: Workers' radiation exposure due to an accident of scattering nuclear fuel
g ent materials at the Fuel Research Building, Oarai Research & Development Institute (2017)
5 Japan: Sodium leak accident at Monju (1995)
c 1 Japan: Primary coolant leak at Unit 2, Tsuruga NPS (1999)
ﬁ Anomaly Japan: Pipe rupture in the residual heat removal system at Unit 1, Hamaoka NPS (2001)
Japan: Pipe failure in the secondary system at Unit 3, Mihama NPS (2004)
Q 0
o No saf ifica
3 Below scale {< sty sgnificance)
= Not covered (Events unrelated to safety)
=}
o Prepared based on "The International Nuclear and Radiclogical Event Scale User's Manual” (IAEA) and "Report of Japanese
@ ent to the IAEA Ministerial Conference on Muclear Safety” (June 2011; Nuclear Emergency Response Headquarters)

The International Nuclear and Radiological Event Scale (INES) is the international indicator
to show the level of the seriousness in terms of safety of accidents or trouble at nuclear
power plants.

The accident at TEPCO’s Fukushima Daiichi NPS was evaluated as Level 7 (radiation
impact converted to the amount of I-131 exceeds several tens of thousands TBq (10" Bq)),
equivalent to the level of the Chernobyl NPS Accident.

(Related to p.28 of Vol. 1, “International Nuclear and Radiological Event Scale”)
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Procedures for Decommissioning and Contaminated Water and
eSS Treated Water Managementat TEPCO's Fukushima Daiichi NPS

Overall framework of decommissioning procedures
Dec. 2011 Now. 2013 {Unit 4) At present Within 2021*
v v

arge | ' (30to 40yearslater)

* Fuel debris removal work may be delayed for around one year due to delay in the development of relevant
equipment caused by the COVID-19 pandemic.

Decommissioning procedures

* Fuel removal

A A &

Unitl  Unit2 Units 3and 4
®Fuel debris removal
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# Disposal of ALPS treated water

A
OTreatment and disposal of waste/Demolition of the reactor facilities, etc.
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Efforts to decommission damaged nuclear reactors have been continued at Tokyo Electric
Power Company (TEPCO)’s Fukushima Daiichi NPS. Since all units achieved cold shutdown
condition in December 2011, the units have all remained stable and under control up until
now.

Procedures for decommissioning Fukushima Daiichi NPS are unprecedentedly
challenging. The Government of Japan takes the initiative to carry out measures stably
and steadily in line with the Mid- and Long-term Roadmap towards the Decommissioning
of Tokyo Electric Power Company Holdings’ Fukushima Daiichi NPS (Mid- and Long-term
Roadmap). Specifically, efforts have been made for the removal of fuel from spent fuel
pools, fuel debris removal, measures for contaminated water, disposal of the ALPS treated
water, treatment and disposal of waste, and demolition of reactor facilities, etc.

In December 2019, the Mid- and Long-term Roadmap was revised and the method of
removing fuel debris for the first unit was finalized. The finalized plan is to commence with
trial removal of the fuel debris from Unit 2 first, and then expand the scale of the removal
work in stages. For completing the decommissioning by 2041 to 2051, decommissioning
procedures will continuously be implemented while placing top priority on ensuring safety.*'

*1: Fuel debris removal work may be delayed for around one year due to delay in the
development of relevant equipment caused by the COVID-19 pandemic.

Included in this reference material on February 28, 2018
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Efforts and
SIS Organizations and Tasks

Decommissioning

Decommissioning work is being carried out in cooperation with local companies and other
organizations, as well as with the collective wisdom from Japan and abroad.

Division of roles izations i i
e e IR @D

WI"Y ’ L 5 LAY
SUpRLTT Implementation of
technically difficult R&D

*
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Budgemey support for RED Steady implementation of supervision  SATITECO ofimplepenpsion
Suppen e Examination
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w, Technical A decomn iy ecamimtmsning
advice arpanses und
m:m
and | F
 NDF Corporation (NDF)
= Formutatoecd tachrsiogy STaegy
— slnny
ot Manageman of decormimionieg funds
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Source: Prepared based on "Important Inf g 2021" by the Agency for I B wEERH

In proceeding with decommissioning, the national government first established a policy
(Mid-and-Long-Term Roadmap towards the Decommissioning of the Tokyo Electric Power
Company Holdings’ Fukushima Daiichi NPS), and a system has been developed to ensure
that TEPCO will steadily implement decommissioning under supervision and examination
by the Nuclear Regulation Authority. In addition, the Nuclear Damage Compensation and
Decommissioning Facilitation Corporation (NDF) provides technical advice to TEPCO and
the national government, and manages decommissioning funds under an accumulation
system.

Decommissioning is an unprecedented challenge around the world. To consolidate
the wisdom from Japan and abroad, in addition to the national government and TEPCO,
various universities, the International Research Institute for Nuclear Decommissioning (IRID),
the Japan Atomic Energy Agency (JAEA), other R&D organizations, and foreign companies
are working together. Additionally, cooperation has been sought from local companies
and residents in Fukushima with the aim of achieving revitalization of the local community
based on technological capabilities, etc. accumulated through decommissioning work and
ensuring well-balanced progress of decommissioning and reconstruction of Fukushima.

Included in this reference material on March 31, 2022



Efforts and

ALcaca Progress in Efforts for Decommissioning

Decommissioning

Current status of Units1to 4

Osituation differs by unit, and methods of carrying out measures and progress are also different.
& fuslremoval  Tobe commencedin 2027 10228 Tobe commenced I MM (egermesamensieny | ey o et 2014

Biow-out parel Froet cramber Fuel handing
ledogure compl crane

Unit 1 Unit 2 Unit 3 Unit &

Scheduled o at - N a8,
Unit 2 on a trial basis sequentiaily for these unts as well

Future plan for fuel debris removal

© Removal work on a trial basis will be commenced at Unit 2 first and the scale of the removal work will be
expanded in stages.

A.remaval method of inserting a robot arm into  containment vessel through a small

®Fuel debris removal

Scale expantion in stages

- R L Source: Prepared based on " i
G . Whole length: 22 m; High-strength robot arm | | 20217 by the Agency for Natural Resources and Energy
s £y wansn

< Removal of spent fuel >
Removal of all assemblies from the spent fuel pool was completed at Unit 4 in December
2014 and at Unit 3 in February 2021, and the risk of discharge of radioactive materials
caused by the breaking down of spent fuel due to failure to cool it down was significantly
reduced.

At present, at Units 1 and 2, preparatory work is being carried out while placing top
priority on ensuring safety, such as through installing large covers at working sites in order
to further suppress scattering of dust at the time of clearing rubble.

< Removal of fuel debris >

The Mid- and Long-term Roadmap revised in December 2019 decides the method of
removing fuel debris at the first Unit (a Unit for which removal is commenced first). The
removal works are scheduled to be commenced at Unit 2 first on a trial basis, and the scale
will be sequentially expanded in stages.*'

Investigations of the inside of containment vessels by using robots that were developed
based on cutting-edge technologies have been conducted so far. Efforts will be continued
to develop technologies necessary for those investigations and fuel debris removal (such
as robot arms), and systems to analyze property of fuel debris and to confine radioactive
materials.

*1: Fuel debris removal work may be delayed for around one year due to delay in the
development of relevant equipment caused by the COVID-19 pandemic.

Included in this reference material on February 28, 2018
Updated on March 31, 2022
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Efforts and

LLcac il Measures against Contaminated Water

Decommissioning

Preventive and multi-layered measures are being taken against contaminated water based on policies
of (i) removing contaminant sources, (ii) isolating groundwater from contaminant sources, and (iii)
preventing leakage of contaminated water.

Isolating groundwater
from contaminant proes

i ge o

8 Groundwater bypass

Cleanup system for subdrain and
groundwater drain

e impermeable

Water collection tanks

Groundwater drain

Prepared by the Ministry of Economy, Trade and Industry based on the materials i ¢
of Tokyo Electric Power Company 9 BESEN |

Water contaminated with radioactive materials has been treated based on the following three basic policies.
< Basic Policy 1: Removing contaminant sources >

(i) Clean up contaminated water by removing 62 types of radionuclides therefrom

(iiy Remove highly contaminated water that remains in the trench, etc.

< Basic Policy 2: Isolating water from contaminant sources >

(i) Pump up groundwater on the mountain side of the buildings to suppress inflow of groundwater around the buildings

(i) Pump up groundwater using the well near the buildings (subdrain) to lower the groundwater level, thereby
suppressing inflow of groundwater into the buildings

(iii) Construct a frozen soil wall around the buildings to suppress inflow of groundwater into the buildings

(iv) Suppress infiltration of rainwater into soil by paving the surface (facing)

< Basic Policy 3: Preventing leakage of contaminated water >
(i) Construct a sea-side impermeable wall made of steel pipes to reduce outflow of groundwater containing radioactive
materials into the sea
(ii) Construct a groundwater drain in the area between the sea-side impermeable wall and the land-side impermeable
wall and pump up groundwater to reduce the outflow of groundwater into the sea
(iii) In order to ensure safe storage of water after purification using ALPS and other equipment, promote storage in
welded tanks with lower leakage risks

These efforts have brought about the following outcomes:

* The amount of newly generated contaminated water decreased from approx. 540m*/day in May 2014 to approx.
140m®/day in 2020, and the goal of approx. 150m’/day set in the Mid- and Long-term Roadmap has been achieved.
¢ Treatment of the accumulated water in the buildings, except for reactor buildings, etc. for Unit 1 to Unit 3, was

completed and the goal set in the Mid- and Long-term Roadmap has been achieved.
* Concentrations of radioactive materials in the port decreased significantly.

Included in this reference material on February 28, 2018
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ALPS Treated Water
Decommissioning =9 Puriﬁcation Of contaminated Water —

B Contaminated water with radioactive materials is being generated after the accident at TEPCO's Fukushima Daiichi
NPS, "ALPS treated water" refers to the water that has been treated by the Advanced Liquid Processing System (ALPS)
and other equipment and has been purified to a level where contained radioactive materials, except for tritium,
satisfy the regulatory standards for discharge into the environment.

Freshwater obtained through desalination is used as coolant.

Fuel debris Purification treatment of

. & taminat Separate fresh water
Reactor - | gurlzine | water cesjum and strontium
: L5 wildin,
building ¥ A1 g
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Frozen sail wall SARRY Karion e

Water that satisfies the li standards far

Purification treatment of 62 types of discharge with regard to radioactive materials, except for tritium, ALPS
radioactive materials other than tritium _ contained therein
: treated
me':":ﬁ'[?t‘i:‘se“t Water that does not satisfy water
the regulatory standards for
(coprecipitation discharge into the
R treatment environment with regard to Secondary treatment
- materials, except using ALPS or reverse
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oy 3 we T s
;‘““ul.h 'fwj Sation: water -“7."mm!'ﬂuﬂ\f7m|\‘ﬂﬂwlw How Is it stored?™ by the Agency for r’ &?l:_ﬁ-

Contaminated water with radioactive materials is being generated after the accident at Tokyo
Electric Power Company (TEPCO)’s Fukushima Daiichi NPS. “ALPS treated water” refers
to the water that has been treated by the Advanced Liquid Processing System (ALPS) and
other equipment and has been purified repeatedly to a level where contaminated radioactive
materials, except for tritium, satisfy the regulatory standards for discharge into the environment.

At the NPS, as water is being injected continuously in order to cool melted and solidified
fuel left within the reactor (fuel debris) and due to the inflow of rainwater and groundwater into
the reactor building, water containing radioactive materials at high concentrations continues to
be generated.

For such contaminated water, purification is conducted to remove radioactive materials
using multiple types of equipment for the purpose of reducing the risks posed thereby. First,
cesium and strontium are purified by the use of devices called SARRY and Kurion. Then, the
water goes through a desalinator and clean water is separated and later used for cooling the
reactor. The concentrated water is purified using ALPS to a level where the targeted 62 types
of radioactive materials, except for tritium, satisfy their regulatory standards. Radioactive
materials such as cesium, strontium, iodine, and cobalt are purified by ALPS through co-
precipitation treatment using solutions and adsorption on activated carbon and adsorbents.
Almost all radioactive materials are removed through repeated treatment by ALPS, but tritium,
which is a radioisotope of hydrogen, exists as a part of the water molecule and cannot be
removed through treatment by ALPS and other equipment.

Water treated in this manner has been stored in tanks installed within the premises of
TEPCO’s Fukushima Daiichi NPS. However, as of January 2023, approximately 70% of the
water stored in tanks still contained radioactive materials at concentrations exceeding the
regulatory standards, in addition to tritium, due to such reasons as failures in purification
equipment that occurred in the past and emergency purification treatment prioritizing the
treatment amount in order to promptly reduce the impact of contaminated water on the
surrounding areas. For such approximately 70% of the stored water, further treatment is to be
conducted using ALPS or using reverse osmosis membrane equipment till it meet the definition
of “ALPS treated water” which satisfies the regulatory standards for discharge into the
environment other than tritium. (Related to p.14 of Vol. 2, “Treatment Method for Water Stored
in Tanks”)

Included in this reference material on March 31, 2022
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Efforts and
i Lal Treatment Method for Water Stored in Tanks
ecommissioning
B Reduce concentrations of the radioactive materials contained in treated water far below the regulatory
standards through 1) re-purification of radionuclides other than tritium; and 2) dilution by more than
100 times with sea water.
B Discharge water into the sea from TEPCO's Fukushima Daiichi NPS, and conduct monitoring before and
after the discharge (evaluation and review by third parties, such as an international organization).
* Dilution with sea water so that the nr':‘n:?
Purification to surely concentration of tritium becomes less (limit for
reduce nuclides than 1,500 Bq/L concentration
iti . A g > wil‘dh
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On April 13, 2021, the Government of Japan defined “ALPS treated water” as water wherein
radionuclides other than tritium satisfy their regulatory standards for discharge into the
environment, and announced its basic policy to discharge ALPS treated water into the sea. The
basic policy provides that ALPS treated water is to be discharged into the sea after diluting it
by more than 100 times with sea water to reduce the concentration of tritium contained therein
to less than 1,500 Bg/L. This value of 1,500 Bg/L is one-fortieth of the regulatory standard (limit
for concentration required by law) for tritium that is applied to NPSs under operation, and is
around one-seventh of the WHO’s guidance level for tritium in drinking water (Guidelines for
Drinking-Water Quality). Through this dilution, nuclides other than tritium are also diluted to
below 0.01 in terms of the regulatory standards for discharge into the environment (the sum of
ratios of concentrations required by law). (Related to p.15 of Vol. 2, “Regulatory Standards for
Discharging Radioactive Materials into the Environment”)

Water treated by ALPS and other equipment has been stored in tanks installed within
the premises of Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS after the
accident. However, as of January 2023, approximately 70% of the water stored in tanks still
contained radioactive materials at concentrations exceeding the regulatory standards, in
addition to tritium. Such water does not meet the definition of “ALPS treated water.” This is
because in around 2013, when the operation of ALPS commenced, (i) its purification function
was inferior, and (ii) as an enormous amount of contaminated water was generated, the priority
was placed on first satisfying the regulatory standards for the storage within the NPS premises
in order to reduce radiation risks as promptly as possible.

Accordingly, in line with the basic policy, for discharging the water stored in tanks into the
sea, purification by using ALPS or reverse osmosis membrane equipment is to be conducted
again (secondary treatment) so as to satisfy the regulatory standards for environmental
discharge, which are stricter than the regulatory standards for the storage within the NPS
premises. The performance test on secondary treatment, which Tokyo Electric Power Company
Holdings conducted from September 2020, revealed the fact that nuclides other than tritium
can be purified to levels below the regulatory standards for environmental discharge.

Included in this reference material on March 31, 2022
Updated on March 31, 2023



Regulatory Standards for Discharging Radioactive
RESULUESCU Materials into the Environment

B Whether the regulatory standard is satisfied or not is evaluated based on the sum of radiation effects
caused by all types of contained nuclides, irrespective of whether the reactor is an operating one or a
damaged one (based on the sum of effects converted to those on human beings, not based on types or
numbers of nuclides).

B Contaminated water at TEPCO's Fukushima Daiichi NPS contains radioactive nuclides unique to the
broken-down reactors (such as cesium and strontium), but these are surely removed to levels below
the regulatory standards by the use of the Advanced Liquid Processing System (ALPS) and other
equipment.

€9

< Concept of the sum of ratios of conc i quired by law, the I ¥ dard for discharge into the
environment of radioactive materials>

In order to satisfy
the regulatory
standard, the sum of
ratios of
concentrations
required by law
needs to be below 1.

Example | 1L of water Including
Nuclide A (limit for concentration required by law: 30 Ba/fL): 45 Bg = Ratio against the limit: 0.5
Nuclide B (limit for concentration required by kaw: 30 Bq/L): 9 Bq = Ratio against the limit: 0.3
Other nuclides [Nuclide C+ Nuclide D + Nuclide E): Sum of ratios against the limit: 0.1

‘When making [ ]
them into a graph .\;-,’ o

Sum of ratios of g
concentrations |
required by law JEEEESE

[Reference] Results of the performance test regarding re-purification by the use of ALPS and other equipment (sum
of ratios of ired by law and ratios against the limits for major nuclides| Dilution by more than

100 times so that the
Sum for nuclides other than .
Other tritium (sum of ratios of sum of the ratlos of

Ratio of concentration required
by law for other nuclides: 0.1
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Cobalt | Cesium | Strontium | lodine
60

137 90 129 | nuclides| concentrations required by law)| concentrations required
| by law for all radioactive
Ratio against the limit for | materials including
concentration required by law 0.0017| 0.0021 0.0012 0.13 0.215 L E"35Plr|tium becomes less
{Sensrca First pricrity ks goven to saaty N e B ey than 1

and “Safs for
v e [ he] i Watural

Rescanras and Energy, and regarcig secondary e by Tokeyo Electric Power Company Holengs o r’ Ll

Regulatory standards for radioactive materials contained in liquid and gaseous waste that are discharged
into the environment from nuclear power stations, etc. in Japan are set in light of the recommendations of the
International Commission on Radiological Protection (ICRP) on the basis that an annual public exposure dose
additionally caused by discharged radioactive materials (effects on human bodies) will not exceed 1 mSv.
More specifically, the maximum concentration for a radioactive material is set so that, supposing that a person
continues to drink 2L of water containing that type of radioactive material every day until becoming 70 years old,
the resulting dose rate becomes 1 mSv per year on average. The limit thus set for each radioactive material is
called the “limit for concentration required by law.”

Generally, liquid and gaseous waste discharged from a nuclear power station, etc. contains multiple
radionuclides. Therefore, when effects of multiple radionuclides are supposed, the concept of the sum of ratios
of concentrations required by law as described in Ministerial Notice is adopted in comprehensive consideration
of the effects of all radionuclides contained in the waste. Concentration levels are regulated so that the sum does
not exceed 1.

When disposing of ALPS treated water, whether the sum of ratios of concentrations required by law thus
obtained is below 1 is to be checked in the same manner as for other nuclear power stations, etc. currently
under operation. At Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS, treatment using ALPS
and other equipment is conducted to reduce concentrations of radioactive materials excluding tritium but
including those unique to the damaged reactors (such as cesium and strontium) so that their concentrations do
not exceed the regulatory standards. The performance test on repurification using ALPS and other equipment,
which Tokyo Electric Power Company Holdings conducted from September 2020, revealed that the sum of ratios
of concentrations required by law for nuclides other than tritium was 0.35.

Also with regard to tritium, which is difficult to remove by ALPS or other equipment, dilution for reducing
its concentration (by 100 times or more with sea water) is conducted in order to ensure that the sum of ratios
of concentrations required by law for all radioactive materials, including tritium, remains below 1. Through
the dilution, concentrations of nuclides contained in ALPS treated water other than tritium, which are already
reduced to below their regulatory standards, are also reduced by 100 times or more and safety can be further
ensured.

Annual radiation effects when discharging ALPS treated water into the sea after dilution were assessed to be
approx. 1/1,000,000 to approx. 1/100,000 of the exposure doses (2.1 mSv/y) of Japanese people from natural
radiation (assessment results as of November 2022). (Related to p.18 of Vol. 2, “Assessment of the Radiological
Impact of Discharge of ALPS Treated Water into the Sea”)

Included in this reference material on March 31, 2022
Updated on March 31, 2023 e
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Efforts and

iinal Nuclides Other than Tritium

Decommissioning

B Contaminated water generated at TEPCO's Fukushima Daiichi NPS not only contains tritium
but also contains Cesium 137, Strontium 90 and other radioactive materials which are
seldom detected in water discharged from ordinary nuclear power stations.

B Out of those radioactive materials, 62 types of nuclides that are likely to be contained in
the contaminated water at certain levels in consideration of regulatory standards
respectively set for those types of nuclides are purified by the use of the Advanced Liquid
Processing System (ALPS) and other equipment to the extent that their concentrations
become below those regulatory standards.

. = Nuclides to be
r/' Cesgum 137 purtfied using
* Cesium 134 ALPS (62 types) * Carbon 14
+  Strontium 90 ; . Other
« Cobalt 60 i :::L{: seven . nuclides

* Antimony 125
* Ruthenium 106

+ |odine 129
.~ 55 types
3
\- Technetium 99 j
{Source) Prepared based on "Advanced Liguid Processing System {ALPS)™ I, tepco.co. i n/f1/genioyo/fo_cc/io_alps/) (in Japanese) and r HTRE
*Parfarmance test regarding sscondary trestmant of ALPS treated water,” etc. by Tokyo Electric Pourer Company Holdings g BERAN

Contaminated water generated at Tokyo Electric Power Company (TEPCO)’s Fukushima
Daiichi NPS contains not only tritium but also Cesium 137, Strontium 90 and other
radioactive materials. These types of radioactive materials normally remain in nuclear fuel
rods at ordinary nuclear power stations and are seldom detected in water discharged
therefrom. (Related to p.30 of Vol. 1, “Products in Nuclear Reactors”)

Regarding these radioactive materials, purification using the Advanced Liquid
Processing System (ALPS) and other equipment is conducted prior to discharge into
the sea to reduce their concentrations to levels below their regulatory standards, and
then, dilution by 100 times or more is conducted together with tritium. Through these
procedures, concentrations of radioactive materials that were contained in contaminated
water are reduced to less than 1/100 of the regulatory standards when the water is actually
discharged.

In ALPS treated water after purification using ALPS and other equipment but before
dilution, concentrations of many of the contained nuclides other than tritium are reduced to
levels below detection limits. There remains the possibility that Cesium 134/137, Cobalt 60,
Ruthenium 106, Antimony 125, Strontium 90, lodine 129, Technetium 99, Carbon 14, etc.,
may be detected but at concentrations below the regulatory standards.

Regulatory standards for radioactive materials contained in liquid and gaseous waste
that are discharged into the environment from nuclear power stations, etc. in Japan are set
based on the total effects by all radioactive materials contained in waste, not based on the
types of contained nuclides, and even if some types of these nuclides are detected, they
do not necessarily have effects on human bodies and the environment. Incidentally, other
nuclear power stations and reprocessing facilities inside and outside Japan also discharge
waste containing radioactive materials into the sea or rivers or into the air through
ventilation, etc. in compliance with the laws and regulations of respective countries.

Included in this reference material on March 31, 2022



Annual Discharge Amounts of Tritium
RELLESCILT - International Comparison -
B The total amount of tritium at the time of discharge of ALPS treated water is below 22
trillion Bq per year (operational target value prior to the accident).
B Tritium is discharged as liquid waste into the sea or rivers or into the air through ventilation,

etc. also at other nuclear power stations and reprocessing facilities inside and outside
Japan in compliance with the laws and regulations of respective countries.

11,400 trillion Bg

—_—
220 trillion Bq
87 trillion Bq 91 trillion Bq
Below
i 35 trillion B
22 trillion B 3 7 yrillion Bg _q
[ [
ALPS treated Brunswick NPS Tncastln NP5 Hungyarlhe NPS Kon N?S Darllngmn NPS La Hague
water Units 1 and 2 [P g Plant
(Boiling-water water reactors; mwr reactors; mmr‘x South reaﬂoﬂ Canada; meprmessna facility;
reactors; US; 2019) France; 2018} China; 2019} Korea; 2019) 2018) France; 2018}

Annual discharge amounts of tritium (liquid) from ALPS treated water and at nuclear
facilities around the world

{Source) Prepared basedon “ALPS Treated Water” on the wubsrleo(llm Ministry of Economy, Trade and Industry 6
i}

{hitps: |.go.jp/eng! g/

For discharging ALPS treated water into the sea, the Government of Japan has published
the policy of maintaining the annual total discharge of tritium at a level below the
operational target value that was adopted at Tokyo Electric Power Company (TEPCO)’s
Fukushima Daiichi NPS prior to the accident (22 trillion Bqg per year).

Tritium is also generated at other nuclear power stations and reprocessing facilities
inside and outside Japan and is discharged as liquid waste into the sea or rivers or into the
air through ventilation, etc. in compliance with laws and regulations of respective countries.

As shown in the graph above, the limit for the total annual discharge of tritium upon
discharge of ALPS treated water, 22 trillion Bq or lower, is at a low level, compared with the
amounts discharged from many of the nuclear power stations, etc. outside Japan.

Included in this reference material on March 31, 2022
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,f:f,‘;’;ssf?:, Assessment of the Radiological Impact of Discharge of ALPS Treated
bELLESLLIL T Water into the Sea

B When discharging ALPS treated water into the sea, dilutionis to be surely conducted and
the diffusion and potential radiological impactson humans and marine environmentare to
be scientifically assessed. Monitoring before and after the discharge will also be
strengthened and enhanced.

< Assessment of potential impact on the marine environment> - E——

® Results of the dispersion simulation fe f';nl...'?:}&;ll’.f o
The surrounding sea area where the tritium concentration was s
assessed to increase from the current level (0.1 to 1 Bq/L) is limited g I =
to the area within 2 to 3 km from the NPS. Even in this sea area, the | | e B
sea water sufficiently satisfies the regulatory standard for tritium in " tped | i 3 "
Japan and the WHO's guideline for drinking-water quality. [Ptz ::

® Assessment on exposure doses of the general public L b :
The impact on humans is assessed to be approx. 1/1,000,000 to "‘“%ﬂm‘;;émﬂ :
1/100,000 of the exposure doses (2.1 mSv/y) of Japanese people mm:g:me »g

from natural radiation.
! Around the NPS [Enlarged]

(Largest value in scale at 30Bg/L)

< Environmental monitoring>

® The Government of Japan and relevant sectors will strengthen and enhance sea area monitoring
before and after the discharge so that concentrations of tritium etc. in the sea can be compared.

® The credibility of analysis is to be secured by obtaining cooperation from the IAEA.

mrit vy Hednga o] i : £y uanzn |

Following the basic policy, which the Government of Japan announced in April 2021, Tokyo Electric Power
Company Holdings conducted assessment on the radiological impact when discharging ALPS treated water
into the sea in accordance with internationally recognized methods (as found in the International Atomic Energy
Agency (IAEA) Safety Standard documents and International Commission on Radiological Protection (ICRP)
recommendations). The assessment was revised based on opinions received from Japan and abroad through a
public comment procedure, observations in IAEA reviews and discussions with Nuclear Regulation Authority. The
assessment result indicated that the impact on humans and the environment is minimal.

 Results )of the dispersion simulation in the sea (using the meteorological and hydrological data for 2019; annual
average

- The area where the concentration of tritium was assessed to be higher than that in seawater (0.1 to 1 Bg/L) in the
current surrounding sea area is limited to the area within 2 to 3 km around the NPS.

- Tritium concentration assessed to be around 30 Bg/L was observed in some areas near the point of discharge,
but the concentration decreased rapidly in the vicinity of those areas. Even the tritium concentration of 30 Bg/L
is sufficiently lower than 10,000 Bg/L, which is the standard level specified in the WHO Guidelines for Drinking
Water Quality.

u Resu)lts of radiological impact assessment on humans and the environment (assessment results as of November
2022

- The impact on humans was assessed to be approx. /1,000,000 to 1/100,000 of the exposure doses (2.1 mSv/y) of
Japanese people from natural radiation.

- The impact on plants and animals (flatfish, crabs, and brown algae) was assessed to be approx. 1/2,000,000 to
1/1,000,000 of the standard values at which impact could occur in living organisms as specified by ICRP. (Result of
the assessment regarding crabs was approx. 1/25,000,000 to 1/10,000,000)

Furthermore, the Government of Japan and other related agencies decided to strengthen and enhance sea area
monitoring even before the discharge of ALPS treated water into the sea so that concentrations of tritium and other
substances in the sea area can be compared before and after the discharge. In conducting sea area monitoring, the
credibility of analysis capabilities is to be secured by obtaining cooperation from the IAEA.

(Source) Prepared based on the “Radiological Environmental Impact Assessment Report Regarding the Discharge of
ALPS Treated Water into the Sea (Construction stage)” (November 2022) by Tokyo Electric Power Company Holdings
https://www.tepco.co.jp/press/release/2022/pdf4/221114j0101.pdf#page=289

Included in this reference material on March 31, 2022
Updated on March 31, 2023 @



IAEA Review of Safety Aspects of Handling of ALPS Treated
P LEHELILEE \Water

B Continuous technical reviews have been/will be conducted by the IAEA, before, during, and after the
discharge of ALPS treated water into the sea to assess its conformity with the IAEA's safety standards.

W The first IAEA review was conducted in February 2022, and a report summarizing its findings was
published in April of the same year. Tokyo Electric Power Company Holdings revised the
implementation plan and radiological impact assessment report and enhanced their content.

IAEA Review
Review the radiological characterization of ALPS treated water and the discharge
plan, intensively focused on the aspect of safety
Review the process of the Nuclear Regulation Authority, the body responsible for
safety regulation
Corroborate the data published by Japan by conducting monitoring of ALPS treated
water and radioactive materialsin the environmentas an independent organization

Major items subject to the review in February 2022 - =
TR it of the radiological characterization of Revise of the implementation plan

materials contained in ALPS treated water to be discharged and radiological environmental
+ Safety of the ALPS treated water discharge process impact assessment, etc., and

(devices, etc. to be used for discharge) further enhancement of its content
+ Radiological Environment Impact Assessment

(Source) Prepared based on the “Safe and d d treated water for
ALPS treated water (https, he.meti go, k

d e (i) LAEA's review of the safety of
it} by the Agency for Natural Resources and Energy " HARES

Regarding the discharge of ALPS treated water, Government of Japan has requested assistance from
the International Atomic Energy Agency (IAEA) to review its plan and activities for the discharge of
ALPS treated water to ensure that the discharge can be conducted in a safe and transparent manner
in conformity with the IAEA Safety Standards. The IAEA has accepted Japan’s request and conducted

a technical review to ensure that the discharge of ALPS treated water over the coming decades is

conducted in conformity with the IAEA Safety Standards. The technical review consists of multiple

missions, and a progress report is to be published after each review mission. Before the discharge of

ALPS treated water, a comprehensive report including conclusions of the review will be published.

The IAEA conducted the first review from February 14 to 18, 2022, and published a report summarizing
the findings through the review on April 29. In relation to the safety of related facilities which is the main
content of the implementation plan, it was recognized that an enormous amount of analysis was performed
by TEPCO for the conduct of the safety assessment, the level of detail, its comprehensive approach, as
well as the fact that a large number of potential single failure events were taken into consideration for the
development of the design criteria for the discharge of ALPS treated water. Regarding the radiological
impact assessment, it was acknowledged that a comprehensive and detailed analysis was conducted and
it was also noted that the radiological impact on the public was expected to be very low and significantly
below the level set by the Japanese regulatory body. The IAEA Task Force noted that a significant amount
of work and analysis has been performed to discharge the ALPS treated water, but the results need to be
clearly described in writing to demonstrate compliance with relevant requirements in the context of IAEA
safety standards so that the details of the radiological impact assessment can be fully understood.

Considering the points raised by the Task Force in the IAEA review, TEPCO revised the implementation
plan and the report of assessment of radiological impact on the public and the environment and further
enhanced its content.

(Source) Prepared based on the following:

- “IAEA Review of Safety Related Aspects of Handling ALPS-Treated Water at TEPCO’s Fukushima Daiichi
Nuclear Power Station: Report 1: Review Mission to TEPCO and METI” (February 2022) by the IAEA
https://www.iaea.org/sites/default/files/report_1_review_mission_to_tepco_and_meti.pdf

« The news release titled “The IAEA Published a Report on Its February Review Mission of Safety Aspects
of Handling of ALPS Treated Water at Fukushima Daiichi Nuclear Power Station” (April 2022) by the
Ministry of Economy, Trade and Industry
https://www.meti.go.jp/english/press/2022/0429_001.html

Included in this reference material on March 31, 2023
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ikl Reduction of Effects in Surrounding Environment and
PN Preventive Measures against Earthquakes and Tsunamis

W Radioactivity concentrations (Cesium 137) in
Seawater near the NPS {around the south outlet)

B Assessed annual exposure dose at the boundary of the
premises due to the radioactive materials (Cesium)

discharged from reactor buildings of Units 1to 4

Approx. 10,000 Ba/L
1.7 mSv/year
A AA N\ N
Below the detection limit “
-0.7Bg/L
(e 0.2 50 0.00004mSv/year
March 2011 December 2020 July 2011 December 2020
Source: Prepared based on “Impaortant information on Decommissioning
- . 2021" by the Agency for Natural Resources and Energy
| s against earth kes and tsunamis
Securing of power sources Inan emergency
In preparation for power loss, ordinary power sources have been
made multifac and emergency power supply vehicles and gas Backup power sources such
turbine vehicles are put in place. Thug wvehicles are to be used to ::ﬁ:ﬁ?:::" mllnjs:c:g:
supply power to water injection facilities in an emergency. means such as fire engines
. are placed at a higher area
where tsunamis are unlikely
to reach.

‘Water injectiondrill Emergency power

supply vehicle

During work, the monitoring of changes in radiation doses at work sites and the monitoring
of water and air at the boundary of the premises of the NPS have simultaneously been
conducted regularly. In preparation for any event of an abnormal increase in ambient dose
rates or concentrations of radioactive materials in dust, a system for promptly reporting the
incident has been put in place.

As measures against earthquakes and tsunamis, computer analysis has confirmed
that important buildings will not collapse even in the event of an earthquake of the same
magnitude as the Great East Japan Earthquake. In addition, a tide embankment against the
Chishima-trench Tsunami was installed in September 2020. Measures against Japan-trench
Tsunami, which is expected to be larger, have also been deliberated. While the work to block
openings of the buildings has been underway to prevent inflow of seawater in the event of
a tsunami. Additionally, preparing backup power sources such as emergency power supply
vehicles and water injection means such as fire engines are placed at a higher area where
tsunamis are unlikely to reach.

Included in this reference material on February 28, 2018
Updated on March 31, 2022



Improvement of Working Environment at TEPCO's
e Ul Fukushima Daiichi NPS

® Changes in occupational workers' monthly personal exposure doses

% .
TE s
o B
Primary
- ~@- contractors'
employees

Source (upper): Prepared based on the website of the Tokyo
Electric Power Company
[https:/ tepco.co. fprog ]
. R PP S S Source (lower): Prepared based on "Important Information on
@G F P g e o Decommissioning 2021" by the Agency for Natural Resources and
o o Energy

Exposure doses (monthly average) [mSy]

Thelarge rest househasa
convenience store.

In order to improve safety and workability by reducing workers’ load, efforts to improve the
working environment, for such work as rubble removal and covering of slopes and sites,
etc. with mortar, have been made at Tokyo Electric Power Company (TEPCO)’s Fukushima
Daiichi NPS. As a result, areas where workers can work in regular work clothing expanded
to approx. 96% of the entire premises in June 2018.

Furthermore, in November 2018 onward, it became possible for residents to attend a
tour of the NPS and observe Units 1 to 4 from a height in ordinary clothing without wearing
a mask.

Along with efforts to improve the working environment, etc., reduction of exposure
doses has been implemented. The average exposure dose in May 2021 was 0.24 mSv/
month, which is sufficiently low compared to the value of 1.67 mSv/month, calculated from
the dose limit of 100 mSv per 5 years (p.169 of Vol. 1, “Application of Dose Limits”). Not
only radiation control but also comprehensive occupational health management, including
countermeasures against heatstroke and infectious diseases, are conducted to ensure the
health and safety of workers. Additionally, long-term health management has also been
implemented for emergency workers, etc.

In May 2015, a large rest house was opened, and workers are served hot meals
prepared at the food service center and can take a shower and buy things at a convenience
store. They can thus work under normal working conditions, except for a certain zone, at
present.

The facility that manages access to and from the Fukushima Daiichi NPS is equipped
to provide emergency medical care 24 hours a day in case of any accident. A heliport has
also been constructed so as to ensure prompt transportations to external medical facilities
in an emergency.

Included in this reference material on February 28, 2018
Updated on March 31, 2022
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Chapter 7

Environmental Radiation Monitoring

Chapter 7 explains environmental radiation monitoring being conducted after the
accident at Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS and
the results thereof.

You can understand how impacts of the accident spread and the status of
contamination in the surrounding environment near the NPS, and changes over time
after the accident.



Spatiotemporal

Distribution of
Ambient Dose Rates

Comprehensive Radiation Monitoring Plan and Information
Disclosure

Radiation dose measurement map
Results of radiation monitoring nationwide
are shown in a map.

Airborne monitoring

Menitering using airplanes is conducted on
a regular basis, centered on Fukushima
Prefecture. The results are compiled into
ambient dose rate maps and released,

Sea area monitoring

Relevant ministries and agencies
conduct monitoring of seawater, marine
soil and marine organisms and release
measurement results,

ivity.nsr go.jaffay {In Japanese)
1.t (i Japanese)

Prepared based on Nutlear Regulation Authosity; ion of ivity level:

The Monitoring Coordination Meeting established in the Nuclear Emergency Response
Headquarters formulated Comprehensive Radiation Monitoring Plan to ensure detailed
monitoring of a large amount of radioactive materials released into the environment due to
the accident at Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS. Based
on this plan, relevant organizations and nuclear operators are collaboratively conducting
monitoring, respectively focusing on the following.

1) General environment (soil, water, and atmosphere, etc.), water environment, sea areas,
etc.

2) Schools, etc.

3) Ports, airports, and sewage, etc.

4) Wild fauna and flora, and waste

5) Cultivated soil, forests, and pasture grass, etc.

6) Tap water

7) Foodstuffs (agricultural products, forestry products, livestock products, and fishery
products)

= = == =

Monitoring results are released on the websites of the respective organizations and are
updated as needed.

Included in this reference material on February 28, 2018
Updated on March 31, 2019
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Distribution of Ambient Dose Rates within the 80-km Zone of
TEPCO's Fukushima Daiichi NPS

. .- e .-.".‘-}_ £

3 * Converted into values as of October 2, 2020
Rebeased by the Ministry of Education, Culture, Sports, Scence Released by the Nudear Regulation Authority on Feb. 15, 2021

and Technology (MEXT] on Dec. 16, 2011

In order to ascertain the changes in the effect of radioactive materials, the airborne
monitoring survey has been conducted continuously within the 80-km zone of Tokyo
Electric Power Company (TEPCO)’s Fukushima Daiichi NPS, and the distribution of ambient
dose rates and deposition of radioactive cesium have been surveyed. Additionally, the
effect of radioactive materials outside the 80-km zone has also been ascertained through
the airborne monitoring survey.

It was confirmed that ambient dose rates within the 80-km zone decreased over time
both in areas showing higher dose rates (areas extending to the northwest of the NPS) and
areas showing lower dose rates.

Included in this reference material on March 31, 2014
Updated on March 31, 2022



Hoamiedll Distribution of Ambient Dose Rates in Fukushima Prefecture and

L Neighboring Prefectures

[ This map conminaameient dese ’f..
f

Fatez By rnrnl raditndicies

"

* Converted into val asofOct. 29, 2020
FReleased by the Nudear Regulation Authority on Feb. 15, 2021

* Converted into values a3 of Nov. 5, 2011

Released by the Ministry of Education, Culture, Sports, Sdence
and Technology (MEXT) on Dec. 16, 2011

An airborne monitoring survey was conducted within the 80-km zone of Tokyo Electric
Power Company (TEPCO)’s Fukushima Daiichi NPS and outside this zone, mainly in
the western area of Fukushima Prefecture, and in Ibaraki, Gunma, Tochigi and Miyagi
Prefectures.

The left figure shows the airborne monitoring survey results as of November 2011,
seven months after the accident, and the right figure shows those as of October 2020.

Readings of the Airborne Monitoring Survey in Fukushima Prefecture and Neighboring
Prefectures (February 15, 2021)

https://radioactivity.nsr.go.jp/ja/contents/16000/15597/24/210215_15th_air_jpn.pdf (in
Japanese)

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Readings of the Airborne Monitoring Survey Readings of the 6th Airborne Monitoring

outside the 80-km Zone Survey within the 80-km Zone
(Converted into values as of Dec. 28, 2012} (Converted into values as of Nov. 16, 2012}

Total amount of Cs- 4
134 and Cs-137

deposited on the

Ba/m : becquerels per square meter

These maps show deposition of radioactive cesium on the soil surface in Fukushima and
neighboring prefectures based on the readings of the airborne monitoring survey.

The survey was conducted in October to December 2012 for the purpose of
ascertaining the changes in the situation regarding the effect of radioactive materials
including influence of rainfall or other natural environments. When creating these maps,
values were all converted into those as of the last day of the relevant airborne monitoring
survey, November 16, 2012, and December 28, 2012, respectively.

Included in this reference material on March 31, 2013
Updated on March 31, 2019



Depositi
Radioactive
Radioactive

Deliberate Evacuation Areas
* Evacuation-Prepared Areas
in Case of Emergency
(Removed on Sep. 30, 2011}
|. I}
)
Deposition amount of 1-131 Ba/m
(as of June 14)

T4 C — o R

7

“T"lr,"\ o ‘t.‘ 1
Half-tife: 8 days | & 4 LAt T - L s o

Bq/m : becquerels per square meter
Released by the Ministry of Education, Culture, Sports, Science and Technology (MEXT) on Sep. 21, 2011 (partially corrected on July 1, 2013)
*Converted into values as of June 14, 2011

In the soil survey conducted by the national government in June 2011, three months after
the accident, analysis of I-131 was conducted for soil samples collected within the 100-km
zone of Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS.

Areas showing high deposition amounts of iodine extended to the northwest of the NPS,
in the same manner as in the case of cesium, and there are areas where the ratio of iodine
against cesium is large in the southern areas of the NPS. I-131 and Cs-137 were thus
deposited at different ratios in different areas probably because the ratio between 1-131 and
Cs-137 in radioactive plumes differed depending on the time when they were discharged.
There is also the possibility that the ratio of I-131 against Cs-137 was relatively larger in
plumes that flowed down to the south or that deposition was not even and a larger amount
of Cs-137 was deposited in the north due to rainfall, resulting in increased concentrations
of Cs-137 in soil in the north.*’

*1: “Concerning the Preparation of Distribution Map of Radiation Doses, etc. (Part 1)” (2012)
by the Emergency Operation Center, Ministry of Education, Culture, Sports, Science and

Technology

Included in this reference material on March 31, 2013
Updated on March 31, 2020
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Environmental Samples Collected in Fukushima Prefecture
(Immediately after the TEPCO's Fukushima Daiichi NPS Accident)

Weed (leaves) (Bq/kg)

litate Village People's Forest

“Sonmin no Mori Ai-no-Sawa" Camping Ground *1-131 892,000
(Collected on March 17, 2011) * Cs-134 314,000
- Cs-137 318,000
' Land soil (soil) (Ba/kg) | lﬂ(land water (pond water)
- 11131 336,000 \ fg;‘;ﬂ )
* Cs-134 32,000 Ml A
gtz 33,700 | - Cs-137 476
! |  Weed (leaves) Ba/kg Land soil (soil) Ba/kg

Sampling location  Date
1131 Cs-134 Cs-137 11131 Cs-134 Cs-137

oty | Miarch 17 152,000,  107,000( 110,000 35,800 5440 6,230

v ™ | March16 | 1,150,000 546,000 549,000 151,000 22600 2500

B ™ | March17 429,000 283,000) 292,000 156,000 16,700 18,000

Prepared based on °| Readings for Envi | Samples” on June 7, 2011,
by the Ministry of Education, Culture, Sports, Science and Technology [MEXT)

Bg/kg : becquerels per kilogram

Through radiation monitoring of environmental samples conducted immediately after the
accident, high level concentrations of radioactive iodine and radioactive cesium were
detected from soil and plants.

Included in this reference material on March 31, 2013
Updated on March 31, 2019



Radiation
Monitoring of d' H H k h' f
bl Ll Radioactive Cesium (Fukushima Prefecture
" Estimated Radioactive Material Concentration for Farmland Soil in Fukushima Prefecture
n
paints Bty
Estimates Messuredvalues
H ®o-1000
H ® 1000-5000
0O O s000-10000
EH ® 10000-25000
B @ 25000-50000
W ®ormore
ARE
1 ot 11Th aFarmiand Jail iy 8 e
L 4 disinut Bice . .
pheisherbn Y TR SR T T TR R
Environmaental Scences (et thas timel. -
[Neta 2} Extirasas Fro. ardem L mm oy
ap herity on Fatnary 13, 20200 Bnd conmn cerin arrers. .
o 25 £ 0 km b it A i
—_— Distribution Map for Farmland Soil” released by the
The concentration values converted into values asof Ministry of Agriculture, Forestry and Fisheries (MAFF)
Oct. 29, 2020 were used for mapping. on Dec. 24, 2021

In order to promote future agricultural activities at farmland in Fukushima Prefecture, which
was severely affected by radioactive materials due to the accident at Tokyo Electric Power
Company (TEPCO)’s Fukushima Daiichi NPS, measurements of radioactive materials
in farmland soil have been conducted continuously. The above map shows estimated
radioactive cesium concentrations in farmland soil based on the results of the measurement
conducted at 329 locations in Fukushima Prefecture in FY2020 (values are converted into
those as of October 29, 2020).

In this farmland soil survey, soil to a depth of approx. 15 cm from the ground surface
or a depth to be plowed was collected as samples in consideration of the depth of soil
wherein radioactive materials are turned over in cultivation and in which crops take root.

Comparing the measured values of radioactive cesium concentration in targeted
farmland soil in the previous survey (converted into values as of November 2, 2019) and
the measured values for the same locations obtained in the most recent survey, it was
confirmed that in around one year, radioactive cesium concentration decreased by 1%
in paddies, by 7% in fields, and by 9% in pastures and orchards outside the Areas under
Evacuation Orders. The decline in radioactive cesium concentration in soil due to physical
attenuation during the same period was 4%.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Radiation

LS Changes in Ambient Dose Rates in Forests

Forest

approximately 20% of the average as of August 2011.

[ The average ambient dose rate for 362 locations as of March 2021 is ]

Legend

e N L)

As of August 1, 2011 As of March 1, 2021

Prepared based on "Current State and Forecast of Radioactive Materials in Forests" by Fukushima Prefecture

Fukushima Prefecture has been conducting monitoring of ambient dose rates in forests
within the prefecture every year since FY2011. The monitoring targeted 362 locations in
FY2011 but gradually expanded the coverage to target 1,300 locations in FY2020.

For the 362 locations, where monitoring has been continued from the beginning, the
average ambient dose rate was 0.18 pSv/h as of March 2021, approximately 20% of the
average as of August 2011 (0.91 pSv/h). The ambient dose rate in forests has decreased
almost the same as the decrease in dose rate due to physical attenuation.

Measurement results by region as of March 2021 (minimum value - maximum value) are
as follows.

e Ken-poku (northern pref.) (361 locations): 0.04 - 1.25 uSv/h

e Ken-chu (central pref.) (122 locations): 0.04 - 0.36 pSv/h

e Ken-nan (southern pref.) (38 locations): 0.04 - 0.21 ySv/h

e Aizu (33 locations): 0.03 - 0.08 pSv/h

e Minamiaizu (22 locations): 0.03 - 0.08 uSv/h

® Soso (653 locations): 0.08 - 3.07 ySv/h

e lwaki (71 locations): 0.05 - 1.06 pSv/h

(Related to p.183 of Vol. 1, “Distribution of Radioactive Materials in Forests”)

Included in this reference material on March 31, 2019
Updated on March 31, 2022
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Radiation

LLUCLLE Changes in Radioactive Cesium Distribution in Forests

Forest

Kaneyama cedar forest Otama quercus serrata forest Mitsuishi cedar forest

101 02 03
3081 1 10 0ald A ras %Y oa 03 0903 %402 0302

2 2
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1 ;zz:iim N Loiis i JREavaEL:
00% o l 05
" 21 .
80% ﬂ’i 5. 80% 0% 04 49
T0% . T0%
60% B0%
50% i 50%
40% 40%
30% 30%
2% 20%
10% 10%
0% "
2

Fm

Measurement not conducted
Measurement not conducted
Measurement not conducted
o
et

B B A D 8 2 P2
St st st S s A AR

W soil organiciover [l Lumber B Treebark Beanches . Leaves

Prepared based on the "Result of FY2020 Survey on Radioactive Cesium Distribution in Forests” (Forestry Agency)

Regarding radioactive cesium in the surveyed forests, in the first one year after the accident
from 2011 to 2012, the percentage of radioactive cesium found in leaves, branches and
litter layers decreased significantly, while that found in soil increased significantly. This is
considered to be because radioactive cesium deposited on leaves and branches, etc. of
trees gradually transferred to the litter layer on the ground due to rain or leaf fall and then
transferred to soil due to the decomposition of the litter layer. The percentage of radioactive
cesium in soil is continuously increasing, and over 90% of the radioactive cesium in forests
is found in soil or the litter layer as of 2020, mostly found in the soil surface layer at a depth
between 0 cm and 5 cm.

The percentage of radioactive cesium found in the litter layer is high in the Kaneyama
cedar forest and is low in other forests. Each forest thus shows different tendencies. The
survey will be continued into the future.

(Related to p.183 of Vol. 1, “Distribution of Radioactive Materials in Forests”)

Included in this reference material on January 18, 2016
Updated on March 31, 2022
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Readings of the Monitoring of Radioactive Cesium
SEORE in Mountain Streams (2012)

e Snowmelt season Rainy season Autumn season
gory (March 1 - April 30) (May 1-July31) | (Aug.1-0Oct. 31)

Total number of samples 118 (342) 184 (264)

17k
Samples wherein Cs was not
Samples wherein Cs was

Concentration of Cs in samples
wherein Cs was detected®: 1.1-59 (1.0-5.9) 1.0-13.1(1.0-13.1) 1.1-6.8
(minimum - maximum) (Bg/L)

Percentage of samples wherein|
94.4% (97.4%) 98.4%  (98.5%) 96.6%

Source: Prepared based on the Readings of the Monitoring of Radioactive Cesium
in Mountain Streams (press releases by the Forestry and Forest Products

Research Institute on June 12, Sep. 21 and Dec. 20, 2012) Forestry Agency

Water samples collected from streams from forests in Fukushima Prefecture were
inspected but radioactive cesium was not detected in most of them. Radioactive cesium
was detected only in some of the samples, such as those collected on days with rainfall.
These samples contained suspended solids with insoluble particles. Measurement was
conducted again after filtering them and radioactive cesium was not detected in any of
those filtered samples.

This suggests that radioactive cesium was detected mainly due to temporary increases
in suspended solids, which are often observed when forest streams increase after rainfall.

1. Detection lower limits for both Cs-134 and Cs-137 are 1 Bg/L.

2. Samples wherein radioactive cesium was detected all contained suspended solids. As
a result of the second measurement of those samples after filtering, radioactive cesium
was not detected in any of them.

3. Concentration of radioactive cesium is the total of Cs-134 and Cs-137 concentrations.

4. Monitoring points were as follows:

-Snowmelt season: Date City, litate Village, (Nihonmatsu City, Aizuwakamatsu City,
Koriyama City and Hirono Town)

+Rainy season: Date City, litate Village, (Nihonmatsu City)

-Autumn season: Date City, litate Village

5. Values in the table are the readings for Date City and litate Village throughout these
seasons. Values in the parentheses for the snowmelt season and rainy season contain
the readings for the cities and the town in the parentheses indicated in 4. above.

Included in this reference material on January 18, 2016



Radiati i
Pl Results of Well Water Inspection

Water in Fukushima Prefecture

Fukushima City, Nihenmatsu City, Date City,
3 | Motomiya City, Koori Town, Kunimi Town,
Alzuwakamatsu City, Kitakata City, Nishiaizs
Town, Bandai Town, Inswashiro Town, vty owe. Otina Villtw; subhorns
City, Tamura City, ishikawa Town, Asakawa
Alzubange Town, Yanaizu Town, Mishima Town, Furidono T Miharo Town, OnG Soma City, Minamisoma City, Hirono Town,
Town, Kaneyama Town, AlzumisatoTown, | i Tengl Village. Ta vill 5 Naraha Town, Kawauchi Village, Katsurag
Kitashicbaravillags, Showa Vil lage, bttt bt Viliage, litate Village, lwaki City
Shimogo Town, Tadami Town, Hin w |Hire@vi age, Shirakawa City, Yabuki Tewn,
it ' it TaneguraTown, Yamatsuri Town, Hansws
Tage Towm, Nishigs Village, izumizaki Villsge,
Naia|imaViliage, Samegawa Village
2011 AlIND AllND AllND
2012 AlIND All ND: AllND
2013 AllND AllND AllND
2014 MIND AllND AllND
2015 AIND AlIND AlIND
2018 AlIND AllND: AllND
2017 MIND AIIND AIND
2018 MIND AllND AllND
2019 AlIND AllND AllND
2020 AlIND AllND. AllND
021
{ap o Dec.28) AlIND AllND AllND
Measurement readings of radioac iaks in
ND (not detected; thon lower limits for radioactive
cesium anuradioacuveiod he were hcman;kgln xm and have been 1 Bg/kg since 2012,
= aAll i above kush f Manitoring Program for
i ialsi king Water. Some of the other icipaliti "}..;. own insp

Source: Prepared based on the "Results of Drinking Well Water Inspection (Dec. 28, 2021)," of the Fukushima Revitalization Station

Fukushima Prefecture’s reconstruction information portal site, “Fukushima Revitalization
Station,” publicizes the results of the drinking well water inspection, which has been
conducted since 2011, the year when the nuclear accident occurred. Based on the
inspection system established under the Fukushima Prefecture Monitoring Program
for Radioactive Materials in Drinking Water, the inspection has been conducted for
municipalities upon their requests.

Fukushima Revitalization Station: “Drinking water”
https://www.pref.fukushima.lg.jp/site/portal/list280-888.html (in Japanese)

The national standard for drinking water including well water is 10 Bg/kg, but radioactive
materials have never been detected from well water in the inspection conducted so far.
Inspection results have been all “ND” (not detected; below the detection limit).

The detection lower limits for radioactive cesium and radioactive iodine were both 5 Bg/kg
in 2011 and are 1 Bg/kg at present.

Included in this reference material on March 31, 2017
Updated on March 31, 2022
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Radioactive lodine (I-131)
o Siean Mistet (the Tokyo Metropolis and 12 Prefectures)

B30 Bk in Tochigi Prefecture on March 24

100

=4 Moricka City. lwate
50

—h— Akita City, Akita
—8— Yamagata Clty, Yamagata  |—!

===Ce== Hitachinaka Clty, baraki

—&— Usunomiva City, Tochigl | |

6 —8— Magbashi City, Gunma
— === Saiama City, Saitama
.
‘; 50 —#— ichihara City, Chiba —
a —— Shinjuku Ward, Tokya

megmes Chigasaki City, Kanagaws [~ |
~EF ilgata City, Negata
===~ Kol City, Yamanashi
e $Minuka Clty, Shizuoka

yoybereeornpEmereeg

— oo
;;3;;;;.333333333 ggd8
Radmactwe lodine (1-131) in Tap Water

B
=

9L

Ba/fkg: becquerels per kilogram * In the figure above, values below the detection lower limit are treated as O for convenience.
* Only prefectures whele radioactive iodine was detected in the measurement are indicated in the figure.
Interim Report on A for Radioacti ials in Tap Water
Prepared b.ased on the reference material fur lhe Ministry al Health, Labour and Welfare (MHLW]'s Study
Meeting an h for Radioactive Materials in Tap Water [lune 2011)

As a result of the inspection of radioactive materials in tap water conducted by the Ministry
of Education, Culture, Sports, Science and Technology (MEXT), radioactive iodine was
detected in the Tokyo Metropolis and 12 prefectures out of 47 prefectures nationwide.
Highest concentrations were detected at the respective locations from March 18 to 29,
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2011, but 1-131 concentrations turned to decrease in many locations in the latter half of
March 2011. In and after April 2011, only small amounts of I-131 were detected at some of
these locations.

Included in this reference material on March 31, 2013
Updated on January 18, 2016



Radioactive Cesium (Cs-134 + Cs-137)
of Clean Water (the Tokyo Metropolis and 7 Prefectures)

I e — I
10
5 —a— Mhoricia City, hwate
{ \ anenes Yamagata City, Yamagata
8 —k— Hitachinaka Cay, Inaraki [ |

—#— Utsunomiya City, Tochigi

Maabashi City, Gunma

h = Saitama Oy, Saitama f—i

lchihara City, Chiba

/
' A s ool
v
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Radioactive Cesium {Cs-134 + Cs-137) in Tap Water

+ In the figure abave, values belaw limi a5 0 for H
Bely . s m v e i Ba/kg: becquerels per kilogram
‘e In mackid on dates when the readings were ND (net detected; below the detestion lower Bmit).
Interim Report on Measures for Radicactive Materials in Tap Water
Prepared based on the reference mll:rhl for the Ministry of Health, Labour and Welfare (MHLWY's Study Meeting on
" Tap Water (lune 2011)

As a result of the inspection of radioactive materials in tap water conducted by the Ministry
of Education, Culture, Sports, Science and Technology (MEXT), radioactive cesium was
detected in the Tokyo Metropolis and 7 prefectures out of 47 prefectures nationwide.
Highest concentrations were detected at the respective locations from March 20 to early
April 2011, but radioactive cesium concentrations were relatively smaller than radioactive
iodine concentrations. In and after April 2011, only small amounts of radioactive cesium
were detected at some of these locations.

Included in this reference material on March 31, 2013
Updated on January 18, 2016
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LEGIEN]

Monitoring of
Clean Water

(until Jan. 2012)

Results of Radiation Monitoring of Tap Water

Maorioka City, lwate
Yamagata City, Yamagata
Utsunomiya City, Tochigi
Saitama City, Saitama
Shinjuku Ward, Tokyo
Niigata City, Niigata
Shizuoka City, Shizuoka

w— Akita City, Akita
Hitachinaka City, Ibaraki
—e— Maebashi City, Gunma
—w—|chihara City, Chiba
-=-#==- Chigasaki City, Kanagawa
--m-= Kofu City, Yamanashi

.

CeE PN P Y C el InAI-2gygeRBes
P e~ ERR B35 50 aCs80rrre o AT
2EETEEE L)
Radioactive lodine (I-131) in Tap Water
20
18
186 —s— Morioka City, lwate ---0-=- Yarmagata City, Yamagata
S 14 —s— Hitachinaka City, Ibaraki —s— Utsunomiya City, Tochigi
e‘a_ :: —+— Maebashi City, Gunma —wu— Saitama City, Saitama
m 8 —#— Ichihara City, Chiba =t Shinjulu Ward, Tokyo
[
4
~ 2 |
(=7] 0 2, E_} .|
BN rErONNI OO RO OLNILNIONIDOIO T DT DO WULNGO MO OO
T NN AN g N R N g e N g g NS NN e dgas Na
& o5 S9F UHE SO mFeR S5 mna—gsngzsvrgaa -
Radioactive Cesium (Cs-134 + Cs-137) in Tap Water

Prepared based on the C on Living En

wvironment and Water Supply in March 2012

May 2011, not to mention short-half-life radioactive iodine.

Included in this reference material on March 31, 2013
Updated on March 31, 2019
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The tap water monitoring showed that radioactive cesium has seldom been detected since




Radiation

U Inspections by Water Suppliers

Clean Water

Changes in Number of Specimens for Radioactive Cesium Inspection || . a v D fon of Radi ive Cesium (Purified Water)
Punfled Raw (8a/ke) (Note) Number of cases where radioactive cesium
80 detection was reported
|spgdmg.|s} ™ water "water
165 s Mumber of specimens with either showing a
8000 60 b value over 1 and the total being 10 or less
7176 r— Numﬁrofspeclmenswlth the total being
6812 B over
7000 6680 . 6670 6666 g573 6753 18 140 | § 1405 —a— Masimum concantration (C5-1344C5137)
6101 i
6000
5000
4000
3000 F2603
2000
1000
19 [§12 {133 {27 [l4s Jfes [{ss [gsz [ee Hea 73 : 1 04 o
b e
EAESELESESE | FERIEIIETES >

Ba/kg: becquerels per kilogram

Prepared based on 12th Health Sciences Council's C i on Living Envil and Water Supply in March 2012

Water suppliers conduct inspections of radioactive cesium for approx. 6,000 to 7,000
specimens of purified water and over 100 specimens of raw water per month. The
maximum monthly value of radioactive cesium concentration was 140.5 Bg/kg detected
in March 2011, but the value declined gradually thereafter and there has been no report of
radioactive cesium detection at a level exceeding 10 Bg/kg since June 2011.
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Included in this reference material on March 31, 2013



Radiation

Ll Behavior of Radioactive Cesium

Clean Water

Conceptual Diagram of Behavior of Radioactive Cesium

Environmental Water
water purification
(mainly river water)

m May cesium iodide,

gaseous cesium, etc.
be contained?

o S

¥ @
—t—3 Removal
@ — (coagulating

Air Tap water

sedimentation, filtering)

Particulate cesium > Partial removal

Cesium ion (adsorption, coagulating
sedimentation, filtering)

> &

Cesium may exist in such forms as particulate
cesium or Cs+ (cation) in environmental water.

Generally, cations are easily adsorbed by ) o
adsorptive suspensoids with exchange capacity. @ Iodine @CESIU"’! ion

9L

Prepared based on the reference material for the 12th Health Sciences Council’s Committee on Living Environment and Water Supply in March 2012

Radioactive cesium discharged due to the accident at Tokyo Electric Power Company
(TEPCO)’s Fukushima Daiichi NPS consists of Cs-134 and Cs-137 in equal proportion
(1:1) and has also been detected at the same rate in the environment immediately after
the accident. Radioactive cesium was in the form of particles or gas immediately after
discharge from the NPS, but it is considered to have fallen down onto the ground surface
and to have been adsorbed into soil and dust, etc. In water, radioactive cesium is adsorbed
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into dust and tends to behave in the same manner as soil or other suspensoids, and
therefore, is highly likely to be reduced by removing suspensoids in water.

Included in this reference material on March 31, 2013
Updated on March 31, 2019



Radiation . . .
LISl Control of Radioactive Cesium
Most of the radioactive cesium that reaches sources of tap water is adsorbed into suspensoids
such as soil and flows out. Therefore, radioactive cesium can be controlled through strict turbidity
management.
15  Example of Behavior of Radioactive Cesium (Cs-134 and Cs-137) at Water Purification Plant
Mational Institute of Public Health (Kosaka, et al., Journal of Japan Water Works Association, 2014)
T MW Cs-137
B
E 9 M Cs-134
=}
8
28
©
@
o
=3
o <083 <0.59 047 <0.76 <067 <0.58
<050 <10 L <0.58 <0.57
0 i £ - . . B i
4/20 | 4/28 4/20 | 4/28 4/20 | 4/28 4/20 | 4/28
Water after Biological activated >
Raw water | sedimentation _lcarbon treated water | Rapid filtered water | g
Zeallte fon e:changers, nanofiltration membranes and reverse nsmosls b are professionally used for r ing radioactive
materials, but these cannot be used for ordinary water purification due to high cost, lequlred facilities and inefficiency [m particular,
the use of filtrati L and reverse osmosis i is power ing).
sﬂ.lfl..' becquelels per liter Prepared based on the reference material for the 12th Health Scences Council’s Comenittes on Living Environment and Water Supply in March 2012

As of April 2011, radioactive cesium concentrations in raw water, water after sedimentation,
biological activated carbon treated water, and rapid filtered water were measured at
water purification plants in Fukushima Prefecture. As a result, it was confirmed that low-
concentrated radioactive cesium detected in raw water had decreased through adsorption
into soil in the process of sedimentation.

A survey of water purification processes revealed that radioactive cesium had been
almost entirely removed together with suspensoids through coagulating sedimentation,
sand filtration and the use of powdered activated carbon. At present, radioactive cesium is
not detected in almost all purified water. These results showed that radioactive cesium can
be controlled through strict turbidity management.

Included in this reference material on March 31, 2013

==
=
=]
=
—d
=]
=
=
S
=l
=3
=]
=
=
a
=)
=
(]
@
)
=
=
2
=)
<

9L




9L

==
=
=
=
—d
S
=
=
S
=
=3
=]
=
=
a
=)
=
(]
@
)
=
=
2
=)
<

Monitoring of waterwo rks Syste m

Radiation

Clean Water

Changes in Radicactive Cesium Concentrations at Water
Purification Plants in Fukushima Prefecture as of April 28, 2011 o Intake tower {l'a\'a' Water]

Ni 1] f Publl ith .
sl st i Sam p[mg Sedimentation pond (water after

b sedimentation)
points Distributing reservoir (rapid
filtered water)

e
@eLes

e
Approx. 12 Bg/fL
(Cs-134 + C5-137)

General purification system (rapid filtration)

titation limit
Cs-137 <0.59
Cs-134 <10

@ Intake tower (@ Sand basin (3 Intake pump @ Receiving well & Flocculant injection facility @ Chemical mixing basin @ Floc
forming basin & Sedimentation pond @. @ Chlorine injection facility @ Filter basin @ Distributing reservaoir & Water pump

Bq/L: becquerels per liter

Prepared based on the reference material for the 12th Health Sciences Council’s Committee on Living Environment and Water Supply in March 2012

This figure shows the rapid filtration method, which is generally used in Japan. In this
method, chemicals are injected into raw water taken from a river or dam to cause
sedimentation of mud and small particles and make them into big chunks called “floc.” Tap
water is created by filtering the clear upper portion of such water.

Cesium has the property to be easily adsorbed into soil and mud (p.38 of Vol. 2, “Behavior
of Radioactive Cesium”). Therefore, when water is separated from floc, cesium tends to
gather around the floc, which is a chunk of soil and mud. Additionally, tap water is created
using the clear upper portion of the water in plant basins. Therefore, this mechanism leaves
little chance for cesium to be mixed into tap water.

In the pattern diagram above, radioactive cesium concentrations (Bg/L) actually
measured at a water purification plant in Fukushima Prefecture as of April 28, 2011, are
indicated at points where measurement was conducted. Radioactive cesium concentration,
which was initially approx. 12 Bg/L at the intake tower, decreased to below the quantitation
limit in the end when being pumped out from the distribution reservoir. As 1 liter of water
weighs approx. 1 kg, it can be found that the concentration was far below 200 Bg/kg,
which was the allowable limit for radioactive cesium in tap water publicized by the Ministry
of Health, Labour and Welfare (MHLW) in March 2011, and also far below 10 Bg/kg, which
is specified in the new standards for radioactive materials in tap water publicized in March
2012 (p.53 of Vol. 2, “Standard Limits Applied from April 2012”).

Included in this reference material on March 31, 2015
Updated on March 31, 2019



LN Radioactive Material Monitoring in and around

Ng ©

publc WaterAreas Fukushima Prefecture (Public Water Areas)

Coverage]

‘Whole Area of Fukushima,
Miyagi, Ibaraki, Tochigi and
Gunma Prefectures, and part of
Iwate and Chiba Prefectures, etc.

[Monitoring points]
602 locations

[Radionuclide analyses]
* Samples

Water, sediments and
Surrounding environment (soil)

* Analyzed radionuclides
Radicactive cesium
Radicactive strontium (only for

some water and sediment

samples)

[Fraquencies]

Twice to 10 times a year
depending on the
status, etc.

(Lake: sediments sampling)

Prepared based on the Results of the FY2020 Radioactive Material Monitoring in the Water Environment (Public Water Areas)
by the Ministry of the Environment
httpy//www.env.go.Jo/Jishin/monitoring /results_r-pw-rD2.html (in Japanese)

Radioactive material monitoring was conducted at rivers, lakes and coastal areas in
locations centered on Fukushima Prefecture, such as Miyagi and Ibaraki Prefectures, where
contamination with radioactive materials was suspected.

In FY2020, monitoring covered 602 locations and analysis was conducted for
radioactive cesium and strontium in water, etc.

Monitoring results of radioactive cesium concentrations in water are as follows.
Monitoring results for sediments (mud of the bottom of rivers, lakes, etc.) are shown in p.42
of Vol. 2, “Radioactive Material Monitoring in the Water Environment (River Sediments)”
through to p.44 of Vol. 2, “Radioactive Material Monitoring in the Water Environment (Coastal
Area Sediments).”

[Monitoring results of radioactive cesium concentrations in water]

River water samples (1,464 samples): Radioactive cesium was not detected in any
samples.

Lake/reservoir water samples (979 samples): Radioactive cesium was not detected
in any samples except for 6 collected at 2 locations in the Hamadori District, Fukushima
Prefecture.

Coastal samples (420 samples): Radioactive cesium was not detected in any samples.
*At all locations where radioactive cesium or strontium was detected, amounts of
suspended solids (SS) and turbidity were relatively large.

Included in this reference material on March 31, 2013
Updated on March 31, 2022 Q
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Wil Radioactive Material Monitoring in the Water

kskstasad Environment (River Sediments)
Distribution of Radioactive Cesium Concentrations in River Sediments (FY2020)

[Mumzarof =tized mnpies]
4 Fukushima | Fukashima

Reglonrane tabin e Moyag | Prefestare, | Frafecuce, :’"'"'""' Basii | Toig | Gunms | Chise | Saeimsma | Toiys " o

‘T;:x;‘:r Frabeceare | Prafemare | Hamasen | Mawassn ‘_"';‘:“'; Peefucture | Prefuctura | Peafecsure | Prafecturn | Prafecure |Marragass | T o
¥ Dimriz Digpagy | A59 P8

Lass than 1000 B1f 147 208] 236 llﬂ 159§ 204 160} 147 1 [ 1,448] 58.9%|
1,000 or more

bt lesa than 2,000 0f ] 14 o of o o [ 2 0| o 18] 11%
2,000 or more

but less than 3,000 0 0 o 0 o o L 0| 0| 0| o o 0.0%|
3,000 or mors

but less than 4,000 0f 0| of 0 of o o 0| [ 0| o o 0.0%
4,000 or more

Bt ek i 5,008 0f o of o of [ [ [ 0| o o [ 0.0%
5,000 or more

buk ess than 10,000 0f o of o of [ o 0| [ 0| [ o 0.0%
10,000 or mora o) 1] o a o (o 0 1] 1] 1] o o 0.0%

Total 51 147 22 23 11 18/ 204 1@ 129) 5| [ 1484 mo.nnt
Prepared based on the FY2020 Radi ive Material Monitoring in the Water Envil {Envi | Manag: Bureau,
Ministry of the Environment)

Radioactive cesium concentrations in river sediments were measured in FY2020 as in the
previous year.

A total of 1,464 samples, including 572 samples collected in Fukushima Prefecture and
others collected in Iwate, Miyagi, Ibaraki, Tochigi, Gunma, Chiba and Saitama Prefectures
and the Tokyo Metropolis, were surveyed.

The survey results showed that concentrations of radioactive cesium detected in
approx. 99% of these samples were less than 1,000 Bg/kg (dry).

Included in this reference material on March 31, 2013
Updated on March 31, 2022



Wil Radioactive Material Monitoring in the Water
Public Water Areas - . .
Environment (Lake and Reservoir Sediments)
Distribution of Radioactive Cesium Concentrations in Lake and Reservoir Sediments (FY2020)
[Number of collected samples]
Radioactive cesium i ;”:“"'"""' :":‘"h""' Fukushima [ i G chib
concentrations ok refecture, | Prefectire, | oo tecture, i Z b i 4 Total Parcentage
Prefecture | Hamadori | Nakadori |
[8a/kgldryll District Districe |70
Less than 1,000 52 76 33 114 56 24 61 21 437 73.1%
1,000 or more
ok iess thas 30 0 20 7 13 1 0| 10 3 54 9.0%
2,000 or mare
b less thar S oot 0 13 5 10 0| 0| 0 0| 28 47%
3,000 or more
but less than 00 0 9 5 4 0] 0 1 0 19| 3.2%|
4,000 or more
but less than 5,000 o 3 1] 0 0] 0] o 0 4 0.7%
5,000 or more
s i 0 20 1 2 0| 0| 0| 0| 23 3.8%)
10,000 or more 0 32 1] 0 0| 0| 0 0| 33 5.5%
Total 52 173 53] 143 57 24] 72 24 98] | 100.0%
Prepared based on the FY2020 Radicactive Material inthe Water (! M Bureau,
Ministry of the Environment)

Radioactive cesium concentrations in lake and reservoir sediments were measured in
FY2020 as in the previous year.
A total of 598 samples, including 369 samples collected in Fukushima Prefecture and
others collected in Miyagi, Ibaraki, Tochigi, Gunma and Chiba Prefectures, were surveyed.
The survey results showed that concentrations of radioactive cesium detected in
approx. 73% of these samples were less than 1,000 Bg/kg (dry).

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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WOl Radioactive Material Monitoring in the Water
tiiad Environment (Coastal Area Sediments)
Distribution of Radioactive Cesium Concentrations in Coastal Area Sediments (FY2020)
[Number of collected samples]
Radioactive cesium concentrations | |wate Miyagi |Fukushima| Ibaraki Chiba Tokyo Total Percenta
[Ba/kgldry)] Prefecture | Prefecture | Prefecture | Prefecture | Prefecture |Metropolis &
Less than 1,000 4 40 120 15 18| 13 210 100.0%
1,000 or more but less than 2,000 0 0 0 0 0 0| 0 0.0%
2,000 or more but less than 3,000 0 0 0 0 0 0 0 0.0%.
3,000 or more but less than 4,000 [1] 0 0 0| [1] 0| 0 0.0%
4,000 or more but less than 5,000 0 0 0 0 0 0| o 0.0%.
5,000 or more but less than 10,000 0 0 0 0 0 0 0] 0.0%
10,000 or more 0 0 0 0 0 0 0 0.0%
Total 4 40 120 15 18| 13 210 100.0%,
Prepared based on the FY2020 Radicactive Material itoring inthe Water {Enwil | Bureau,
Ministry of the Environment)

Radioactive cesium concentrations in sediments in coastal areas were measured in FY2020
as in the previous year.

A total of 210 sediment samples collected in coastal areas, including 120 samples
collected in Fukushima Prefecture and others collected in lwate, Miyagi, Ibaraki, Chiba
Prefectures and the Tokyo Metropolis, were surveyed.

The survey results showed that concentrations of radioactive cesium detected in all of
these samples were less than 1,000 Bg/kg (dry).

Included in this reference material on March 31, 2013
Updated on March 31, 2022



M Radioactivity Concentrations in Seawater and

Monitoring of

Ocean Sea-bottom Soil (FY2011)

.
Seawater Sea-bottom soil
. 2 S
Readings of Sea Area Monitoring (Oct13=DecDl, 2011} Cs=137 Readings of Sea Arsa Momitonng (Dee 5-Jan13, 2011) Ca-137
[wore® >1Bar © >niel> @ atigai> @] [weee @ > 1oBate > o suo~isEats > @ dio—Eat> ® |
ar 1 —— - =
Bar  Memsunngpontl o ‘g_-m Weeasuring point 81° | \lku m-wln(nmnml |
- s l Baks Measuring point AL
B | 10000
. 11 =
- !

[ b Measuring peint 117
£ ng pin
00
'

Ix;‘n o E
o [ o5
ET I T TR 1

- »
—_— »
- i R — Ll —_—
T iy s ) 20
* nitually, ra the rajor purpeae et sat
higher {Cs-137: 9 Ba/L). Accordingly. the readings were aften ND. Measuring ponts whene

Ehe peadings ware HD are net plotsid in the figere. sk st By e B ey

Ba/L: becquerels per liter Ba/kg: becquerels per kilogram

on i i at the 3rd M ing i ination Meeting {on kan, 24, 2013}

Since October 2011, radiation monitoring of radioactive cesium (Cs-137) in seawater
and sea-bottom soil has been conducted jointly by the Ministry of Education, Culture,
Sports, Science and Technology (MEXT) (until the establishment of the Secretariat of the
Nuclear Regulation Authority), Secretariat of the Nuclear Regulation Authority, Fisheries
Agency, Japan Coast Guard, Ministry of the Environment (MOE), Fukushima Prefecture and
Tokyo Electric Power Company (TEPCO). With regard to samples collected near outlets
(at Measuring Points T-1 and T-2), analysis has been conducted not only for radioactive
cesium, but also for radioactive iodine (only for seawater samples), radioactive strontium,
plutonium, and tritium (only for seawater samples).

The figures show the results of radiation monitoring of the sea area immediately after
the accident.

Included in this reference material on March 31, 2013
Updated on March 31, 2019
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LG Changes in Radioactivity Concentrations in

Monitoring of

Ocean Seawater

Changes in Radioactivity Conc tionsin S in Ch in Radioactivity Concentrationsin Seawater
Coastal Areas in Fukushima Prefecture Offshore of F Prefecture
o Mossmigpobswimeiouatt s e s DL e T s Ao 1
oo

Maeasuring point: M-C3 CTT——
SCa 1 e

§

PR
ACH- 13—

e

Radi ooctivity concentratian
5 8

001 00001
e . 000001
WHANT 2012033 0W2S ST 201712 200818 2019021 W7 2012820 DU/ 20157721 F1/172 018618 2018121
Sampling date Sampling date
Changes in Radioactivity C inS inthe Open Sea

Measuring point: M-14 OCa-13¢ Senam e
SCa-137 B 1
01 B 20 -

o
L ]

A ACe-137

L] | e

oo . ] eI
_ AETRTE DEINEETE i
0.0001 2Ca-134 °

“Ca=137

Radoactivity concentration (Bg/L)
o
g

e

00001
2011/3/11 2012/8/23 2014/2/5 2015/7/21 2017/1/2 2018/6/18 2019/12/1

Sampling date
" o " * For measuring points, see p. 45 of Viol. 2, "Radicactivity
D
Fromthe day of sarthd to 1,2019 Concentrations in and Sea-bottom Sail {FY2011)."
Results of the Sea Area Monitoring by the Nuclear y: http: nsr.go. . Lhtml {in Japanese)

Soil with radioactive cesium is transported to coastal areas via rivers.

Radioactivity concentrations in seawater samples collected near Tokyo Electric Power
Company (TEPCO)’s Fukushima Daiichi NPS rose to 100,000 Bg/L immediately after the
accident, but dropped to one-thousandth (100 Bg/L) in one and a half months as a result of
dilution and dispersion. The concentrations further decreased to 10 Bg/L in one and a half
years and are 1 Bg/L or less at present.

In six months after the accident, soil containing radioactive cesium was transported
from the coastal areas to 30 km offshore, but the concentration detected at Measuring
Point M-C3 was 0.05 Bg/L or one-200th of the concentrations detected in the coastal
areas. Generally it is considered that radioactivity concentrations become higher at
the sea bottom due to settling of part of radioactive cesium, but in 2012, radioactivity
concentrations were as low as 0.008 Bg/L in samples collected from bottom layers, and
radioactivity concentrations detected in samples collected from surface layers and middle
layers also decreased.

At Measuring Point M-14 in the open sea, 180 km away from the land, radioactivity
concentrations detected in surface layers were 0.1 Bg/L, the same level of concentrations
detected 30 km offshore, in six months after the accident. The concentrations further
showed a two-digit decrease to 0.001 Bg/L in two years after the accident.

(Related to p.185 of Vol. 1, “Distribution of Radioactive Cesium in the Ocean”)

Included in this reference material on March 31, 2014
Updated on March 31, 2022



W=~ Changes in Radioactivity Concentrations in Sea-
Scesd bottom SO|I
Changes in Radi o ions in Sea-bottom Soil in Coastal Areas in

and around Fukushima Prefecture
Measuringpoint:T-1

H "Cs-134
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di ity lons in Sea-b Soil Offshore of
Fukushima Prefecture

Changes in R:

£ Measuring point:M-C1
0000
= oy 1M
ata1an

" . n
a; Aabaa by, , aa "
' “maw ay i g oha
w Ll T i
=" aa

ol
2030 W28z W45 20157721 W72 28818 W12

* Cs-134 has been ND (not detected) since November 21, 2017,
Sampling date

From the day of earthquake

disaster to December 1, 2019 * For measuring points, see p.45of Vol. 2," &adloal:llwtvl‘ I and Sea-bottom Soll (FY2021)."

Results of the Sea Area Manitoring by the Nuclear y: http e g0 ist-1.htmi (i Japanese)

As a result of measuring dried sea-bottom soil samples collected in the coastal areas near
Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS, the concentrations of
Cs-134 and Cs-137 were initially 1,000 Bg/kg but decreased in two years after the accident
to 200 Bg/kg (down by 80%) and 500 Bg/kg (down by 50%), respectively. (Measuring Point
T-1)

Radioactivity concentrations detected from sea-bottom soil samples collected 40 km
offshore (Measuring Point M-C1) rose to 100 Bg/kg immediately after the accident but
decreased to 10 Bg/kg a year later.

(Related to p.185 of Vol. 1, “Distribution of Radioactive Cesium in the Ocean”)

Included in this reference material on March 31, 2014
Updated on March 31, 2022
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S Plutonium and Strontium (Eastern Part of
ther Radioactive

Materials Fukushima Prefecture, Wider Areas)

Deposition Amount of Pu-238 and Pu-239+240 Deposition Amount of Sr-90
(as of June 14, 2011) (as of Jan. 13, 2012)

=T

Pu-238=87.7 years
Pu-239=24,000 years
Pu-240=6,564 years

Bq/m?: becquerels per square meter

Left: Released by MEXT on Aug. 21, 2012 [partially corrected on July 1, 2013)
Right: Released by MEXT on Sep. 12, 2012 (partially corrected on Sep. 19, 2012 and luly 1, 2013}

In the soil surveys conducted by the national government in June 2011 and January 2012,
soil samples were collected within the 100-km zone of Tokyo Electric Power Company
(TEPCO)’s Fukushima Daiichi NPS and in the western part of Fukushima Prefecture outside
this zone.

The amounts of deposited Pu-238 and Pu-239+240 detected in the surveys were
found to be within their ranges in past measurements conducted from FY1999 to FY2009,
before the accident, covering the whole nation. It means that the amounts were within the
fluctuations due to past nuclear bomb tests in the atmosphere, except for the amount of
Pu-238 detected in a sample collected at one location (p.182 of Vol. 1, “Effects of Nuclear
Test Fallout (Japan)”).

In the current surveys, the amount of Pu-238 detected in a sample collected at one
location exceeded the maximum deposition amount before the accident, and was around
1.4 times the maximum level before the accident. In order to determine whether the
detected plutonium has derived from the TEPCO’s Fukushima Daiichi NPS Accident, a
comparison was made between the ratios between Pu-238 and Pu-239+240 detected in
the current surveys and the ratios between deposited Pu-238 and Pu-239+240 measured
nationwide for 11 years from FY1999 to FY2009. Locations where the detected Pu-238 and
Pu-239+240 are highly likely to be accident-derived are marked with O on the map.

Sr-90 was also detected in the current surveys, but measured values for all samples
were within the fluctuations due to past nuclear tests in the atmosphere in comparison with
the readings of the nationwide measurements conducted from FY1999 to FY2009 before
the accident at TEPCO’s Fukushima Daiichi NPS. It was also confirmed that the deposition
amounts of detected Sr-90 were around one-thousandth of those of Cs-137 at many of the
monitoring points in the current surveys. Only occasionally, the deposition amounts of Sr-
90 showed some fluctuations, being around one-tenth of those of Cs-137.

Included in this reference material on March 31, 2013
Updated on March 31, 2021



Deposition of

LELES® Plutonium (Fukushima Prefecture)

Materials
Analysis Results for Pu-238 and Pu-239+240 (Soil)
No. Location number No.2

Upper: Results for Pu-238 (Bg/m?)
Lower: Results for Pu-239+240 (Bg/m?)

351

Reference 4

1.61
—__ 7.52
Reference 3

ND
@\ ND

| TEPCO's Fukushima Daind
Reference 2

ND

ND

Bg/m?; becquerels per square meter

Prepared based on the reference material of the Local Nuclear
ion Main Office of i

Team) and th, ture tNu:Ieaf Power Team) of April 6, 2012

Based on the Plan for the Radiation Monitoring of Soil in Fukushima Prefecture, nuclide
analysis for Pu-238 and Pu-239+240 was conducted for soil samples collected in
Fukushima Prefecture from August 10 to October 13, 2011.

Deposition amounts of plutonium detected within the prefecture in the current
monitoring were all within the ranges in past monitoring in the prefecture for ten years
before the Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS Accident.
At one location (Ottozawa, Okuma Town; Reference 4) out of seven reference monitoring
points around TEPCQO’s Fukushima Daiichi NPS, the result fell outside the range of values
before the accident, suggesting the influence of the accident at TEPCO’s Fukushima
Daiichi NPS.

Included in this reference material on March 31, 2013
Updated on March 31, 2019
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Chapter 8

Radioactive Materials in Foods

Chapter 8 explains the standard limits for radioactive materials in foods, results of
inspections, and efforts for reducing radioactive concentrations in foods.

You can understand the framework to ensure the safety of foods distributed on
the market and concrete measures being taken after the accident at Tokyo Electric
Power Company (TEPCO)’s Fukushima Daiichi NPS, and inspection results regarding
to what extent there have been foods with radioactive concentrations exceeding the
standard limits after the accident up to the present.

W,




Measures for Setting of Standard Limits for Radioactive Materials in
.adioactive
EHEHIN IS Foods and Distribution/Consumption Restrictions

Setting of standard limits

/_I Food Safety Commission of Japan (FSCJ) |

Welfare (MHLW)

[T/Imlstr\r of Health, Labour and ” \

March 20, 2011

'd Urgent Report (March 29, 2011) N\ of the provisional regulati
m values due to urgent need
ICRP effective dose Intervention level*: 5 mSv/fy (March 17, 2011)
10 mSv/year " * Radiation level requiring a certain intervention for
As an emergency response, ~ radiological protection in the event of radiation abnormality
it cannot be regarded as inappropriate. Send assessment Decision to maintain the provisional
N I results regulation values (April 4, 2011)
Conducted risk assessment continuously —
v ; ) Setting of standard limits
The Ci the results. | : Intervention level: 1 mSv/y
\ (October 27, 2011) ! v (April 2012) _/
Process for distribution/consumption e, exensive areas are When sgnificant levels of
restﬁct ions found to be affected radicactive cesium were detected

Consumption

Radiation ’ Exceeding the Distribution
Monitoring Survey standard limits restrictions

restrictions
L RERLEAS
Prepared based on the FSCJ's briefing material "Health Effects of Radicactive Materials in — )
Foods" and the MHLW's "Measures for and Current Status of Radioactive Materials in Foods" ta EESEE

Generally, health effects caused by consumption of hazardous materials in foods are assessed by the Food Safety
Commission of Japan (FSCJ), a risk assessment organization, which implements science-based risk assessments
in an objective, neutral and fair manner. Based on the FSCJ’s risk assessment, risk management organizations,
such as the Ministry of Health, Labour and Welfare (MHLW) and the Ministry of Agriculture, Forestry and Fisheries
(MAFF), formulate and implement risk management policies by establishing regulation values for each type of food.

However, under an emergency situation immediately after the accident at Tokyo Electric Power Company
(TEPCO)’s Fukushima Daiichi NPS, on March 17, 2011, the MHLW set the provisional regulation values for
radioactive materials in foods mainly based on the guideline values given by the Nuclear Safety Commission. Then,
the FSCJ held a total of five meetings, compiled the “Urgent Report on Radioactive Materials,” and sent it to the
MHLW on March 29, 2011. Based on this Urgent Report, the ministry decided to maintain the provisional regulation
values as an interim measure.

In October 2011, the FSCJ notified the MHLW of the results of the risk assessment, and the MHLW reviewed
the provisional regulation values and set the current standard limits by reducing the intervention level to 1 mSv/year
in order to further ensure security and safety and deal with the situation on a long-term basis. The new regulation
was adopted on April 1, 2012.

Local governments conduct inspections of radioactive materials in foods based on their respective plans
formulated in line with the guideline established by the Nuclear Emergency Response Headquarters. When any item
with radioactivity concentration exceeding the standard values is found through an inspection, the relevant item
is collected and disposed of. When extensive areas are found to be affected, the Director General of the Nuclear
Emergency Response Headquarters (Prime Minister) issues distribution restrictions by designating the regions and
the items.

When significant levels of radioactive materials are detected from a food item, consumption restrictions are
promptly issued irrespective of the number of inspected samples of that item.

(Related to p.172 of Vol. 1, “Indices Concerning Radioactive Materials in Foods,” and p.53 of Vol. 2, “Standard
Limits Applied from April 2012”)

Source

¢ Prepared based on the “Concepts of Inspection Planning and Establishment and Cancellation of ltems and Areas
to which Restriction of Distribution and/or Consumption of Foods Concerned Applies” (March 26, 2021), Nuclear
Emergency Response Headquarters

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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el Publication of the Inspection Results

Radioactive

WEEIEEE Concerning Radioactive Materials in Foods

The national government prop food items to be inspected and inspection frequencies, and respective prefectural
governments formulate their inspection plans and carry out inspections accordingly.
Inspection results are publicized by the Ministry of Health, Labour and Welfare and respective local governments,

s =

REFARUBNENE

BRPOREENE

"Measures for Radioactive Materials in Foods,” Ministry of Health, Labour and Welfare
https://www.mhlw.go.jp/shinsai_jouhou/shokuhin.html (in Japanese)

Database of radicactive substances in food

http:/ fwww.radioactivity-db.info/ (in J. ﬁa EEFE

In response to the accident at Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi
NPS on March 11, 2011, the provisional regulation values concerning radioactive materials
were established on March 17, 2011, based on the Food Sanitation Act (Act No. 233 of
1947). Then, the “Concepts of Inspection Planning and Establishment and Cancellation
of ltems and Areas to which Restriction of Distribution and/or Consumption of Foods
Concerned Applies” was compiled on April 4.

The “Concepts of Inspection Planning and Establishment and Cancellation of Items
and Areas to which Restriction of Distribution and/or Consumption of Foods Concerned
Applies” has been revised in light of the inspection results and accumulated knowledge on
countermeasures to reduce radioactive materials (the latest revision was made on March
22,2019).

Inspection results and information on distribution restrictions and consumption
restrictions are positively publicized through websites of the national government and local
governments.

Included in this reference material on February 28, 2018
Updated on March 31, 2020



Measures for

O Standard Limits Applied from April 2012

Materials in Foods

O Immediately after the accident, foods in conformity to the provisional
regulation values were generally assessed to have no ill effects and their
safety was guaranteed. However, the annual dose limit was reduced to
1 mSv from 5 mSy, which had been permitted under the provisional
regulation values, and current standard limits were set based thereon
from the perspective of further ensuring security and safety of foods.

OProvisional regulation values OPresent standard limits
for radioactive cesium®? concerning radioactive cesium*2
Category g Category Standard
value limit
Drinking water 200 Drinking water 10
Milk and dairy products 200 Milk 50
Vegetables
General foods 100
Cereals 500
Meat, eggs, fish and
others Infant foods 50 (Unit: Ba/kg)
*1 The regulation values were set also taking into *2 The standard limits were set also taking into
consideration radioactive strontium. ion 5r-30 and radi i i etc.
Prepared based on the Ministry of Health, Labour and Welfare's website, ™ for Radioactive fals in Foods" 63 BEHBE

Even based on the provisional regulation values applied up to March 2012, safety of foods
in conformity thereto was guaranteed in terms of the effects on human health. However,
from the perspective of further ensuring the security and safety of foods, the current
standard limits were established and have been applied since April 1, 2012.

First of all, the provisional regulation values for radioactive cesium and strontium were
based on the premise that the annual radiation dose from foods does not exceed 5 mSv.

The present standard limits are set so that the annual radiation dose from foods should
not exceed 1 mSv (p.57 of Vol. 2, “Approach for the Establishment of the Standard Limits
@ Grounds for the Standard Limits”). Additionally, foods were classified into five categories
for the provisional regulation values, but were newly classified into four for the present
standard limits (for details, see p.54 of Vol. 2, “Food Categories [Reference]”).
(Related to p.172 of Vol. 1, “Indices Concerning Radioactive Materials in Foods,” p.59
of Vol. 2, “Approach for the Calculation of the Standard Limits (1/2),” and p.60 of Vol. 2,
“Approach for the Calculation of the Standard Limits (2/2)”)
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Updated on March 31, 2019
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Food Categories [Reference]

@ Basic idea

Drinking water, infant foods and milk, for which special consideration is required, are separately
classified into three different categories, while the others are all classified into a single category as
general foods. In this manner, all foods and drinks are classified into four categories.

Food

citisgory Reasons to establish the limits Range of foods
1. Water is essential for human life and there is no
x substitution for water, and its consumption is large.
Drinking 2. WHO's guidance level for radicactive cesium in drinking O Drinking water, water used for cooking and tea drinks,
ter water is 10Bq/kg. which Is a substitute for water
wate 3. Strict management is possible for radicactive materials in
tap water.

O The Food Safety Commission pointed out that “the O Foods approved to be labeled as "fit for infants® based on
Infant susceptibility to radiation may be higher in childhood than |~ Article 26, paragraph (1) of the Health Promotion Act (Act

No. 103 of 2002
foods L bithoods O Foods and drinks sold as intended for infants
1. Children consume a lot. O Milk {cow milk, low-fat milk, processed milk, etc.) and milk
2. The Food Safety Commission pointed out that "the drinks specified in the Ministerial Order concerning the
Milk susceptibility to radiation may be higher in childhood i di dards for Milk and Dairy Products (Order of
than in adulthood." the Ministry of Health and Welfare No. 52 of 1951)

For the following grounds, foods other than given above are
categorized as "general foods.”
General 1 €an minimize the influence of individual differences in
eating habits (deviation of the foods to be consumed) O Foods other than given above
foods 2. Easy to understand for the general public
3. Consistent with international views, such as those of the
Codex Alimentarius Commission

Prepared based on the Ministry of Health, Labour and Welfare's website, "Measures for Radicactive Materials in Foods® 63 FEEEEE

Standard limits concerning radioactive materials in foods are established respectively for
the four food categories.

For “drinking water,” the standard limit was set at 10 Bg/kg due to the following three
grounds: (i) Water is essential for human life and there is no substitution for water, and its
consumption is large; (i) WHO’s guidance level for radioactive cesium in drinking water is
10Ba/kg; and (jii) Strict management is possible for radioactive materials in tap water (p.40
of Vol. 2, “Waterworks System”).

For “milk,” the standard limit was set at 50 Bg/kg because (i) children consume a lot
and (i) the Food Safety Commission pointed out that “the susceptibility to radiation may be
higher in childhood than in adulthood.”

For “infant foods,” the standard limit is the same as that for milk at 50 Bg/kg as the
Food Safety Commission pointed out that “the susceptibility to radiation may be higher in
childhood than in adulthood.”

As reasons to set the limit at 100 Bg/kg for “general foods,” the following three points
are cited: Setting the value in this manner (i) can minimize the influence of individual
differences in eating habits (deviation of the foods to be consumed), and is (ii) easy to
understand for the general public and (jii) consistent with international views, such as those
of the Codex Alimentarius Commission (an intergovernmental body created for the purpose
of protecting consumers’ health and ensuring fair-trade practices in the food trade, etc.
that establishes international standards for foods).

(Related to p.172 of Vol. 1, “Indices Concerning Radioactive Materials in Foods”)

Included in this reference material on March 31, 2013
Updated on March 31, 2019



Outline of the Results of the Food-related
EranstS Health Risk Assessment

(Food Safety Commission of Japan (FSCJ), on October 27, 2011)
N

-

B Potential effects of radiation are found when the lifetime additional effective
cumulative dose exceeds around 100 mSv. However, radiation dose
accumulated in ordinary daily life such as from natural radiation and X-ray
exams, etc. is excluded.

B In one's lifetime, the susceptibility to radiation may be higher in childhood
than in adulthood.(thyroid gland cancer and leukemia)

£ W Risks of leukemia increased in children under the age of five at the time of the accident.
| (Moshchenko et al. 2010; Data relating to the nuclear accident at Chernobyl)
"= | m Risks of thyroid gland cancer are higher for children younger at the time of radiation exposure.
(Zablotska et al. 2011; Data relating to the nuclear accident at Chernobyl)
<< However, both data contain uncertain points in the estimation of radiation doses, etc. >>
\ N 2/
B It is difficult to identify health effects concerning radiation exposure below
100 mSv. -~
£ B Inaccuracy in estimation of the amount of exposure
(L W Effects of radiation and effects caused by other factors are unlikely to be
1| distinguished.
\ \B Study population for epidemiological data serving as grounds is not large enough../)
L RERLTAR

Based on currently available scientific knowledge, the FSCJ discussed additional radiation
exposure through contaminated food consumption, and concluded that health effects
could be found when the lifetime additional effective dose exceeds around 100 mSy,
excluding radiation exposure from everyday life.

Although there are some unclear points in the estimation of radiation doses, etc., on the
basis of findings of health effects after the Chernobyl NPS Accident concerning risks of
thyroid gland cancer and leukemia, it is likely that the susceptibility to radiation is higher in
childhood than in adulthood (p.115 of Vol. 1, “Difference in Radiosensitivity by Age”).

On the other hand, if any health effects may occur by exposure to radiation below 100
mSy, it would be very small. As effects of radiation and effects caused by other factors are
unlikely to be clearly distinguished and the epidemiological data, due to the small study
population, is insufficient to prove the health effects of additional exposure, such as a
causal association with cancer, the FSCJ has concluded that it is difficult to identify health
effects from the extra cumulative exposure to radiation doses below 100 mSv.

The lifetime additional effective cumulative dose of “around 100 mSv” is not a threshold
meaning that radiation exposure below this level causes no health effects nor that radiation
exposure above this level surely causes health effects. This is the dose value which risk
management organizations should consider for appropriate management of foods.

(Related to p.100 of Vol. 1, “Risks of Cancer Death from Low-Dose Exposure”)

Included in this reference material on March 31, 2013
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vl Basic Knowledge on the Food-related

Radioactive

oy Health Risk Assessment

M A study reporting no identification of increased cancer risk in high
natural radiation areas in India where the cumulative radiation dose is

* -
500 mSv’? or higher (Nair et al. 2009)
Risk of leukemia mortality Risk of cancer mortality*2
Radiation-exposed Radiaﬁon;:on' dto lati dto
population (2l radiation from 0 to 125 mSv  radiation from O to 100 mSv
population

That risk increases as
exposure dose increases
was statistically

The risk for P ding
200 mSv*L,
No differences were observed for radiation exposure Confirmed Not confirmed

less than 200 mSv™,

*1 In a case of exposure to B-particles or y-rays, values are *2 Data covering all solid tumors
iplied by a radiati ghting facter of one(1). (Preston et al. 2003; Data on atomic bomb

(Shimizu et al. 1988; Data on atomic bomb survivors in survivors in Hiroshima and Nagasaki)
Hiroshima and Nagasaki)

£razeans

This figure shows epidemiological data on which the Food-related Health Risk Assessment
was based.

There was a study report that the increased cancer risk by radiation was not observed
among persons exposed to radiation exceeding 500 mSy in total in areas in India where
natural radiation doses are high (p.124 of Vol. 1, “Effects of Long-Term Low-Dose
Exposure”).

The data on atomic bomb survivors in Hiroshima and Nagasaki shows that the risk of
leukemia mortality increased for the population exposed to radiation exceeding 200 mSv
but that there was no statistically significant difference in the mortality risk between the
populations exposed to radiation less than 200 mSv and not exposed to radiation (p.119 of
Vol. 1, “Risks of Developing Leukemia”).

Another report which analyzed the same data of atomic bomb survivors shows that for
the population exposed to radiation from 0 to 125 mSy, it was statistically confirmed that
the risk of cancer mortality increases as the exposure dose increases. However, for the
population exposed to radiation from 0 to 100 mSy, no statistically significant difference
was observed between radiation doses and the mortality risk. Based on these data, the
result of the Food-related Health Risk Assessment was derived.

Included in this reference material on March 31, 2013
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=l Approach for the Establishment of the Standard

Radioactive

EEASES Limits € Grounds for the Standard Limits

Q. Why were the standard limits set based on the annual permissible
. dose of 1 mSv? )

‘A. (i) They are in line with the international indicator based on
scientific knowledge.

-

The Codex Alimentarius Commission, which establishes international
specifications for foods, has set indicators so that the annual dose does

not exceed 1 mSv.

Note) The International Commission on Radiological Protection (ICRP) considers that stricter requirements below 1
m&v/year would not achieve any significant additional dose reduction. Therefore, based on this, the Codex
Alimentarius Commission specifies indicators.

(ii) They are intended to reduce radiation exposure as low as

reasonably achievable. )

Radiation monitoring surveys have shown considerable decreases over
time in radioactivity concentrations measured in foods.

Prepared based on the Ministry of Health, Labour and Welfare's website, "Measures for Radicactive Materials in Foods" 63 FEEEBE

The standard limits concerning radioactive materials in foods were set based on the annual
permissible dose of 1 mSy, which is adopted as an indicator by the Codex Alimentarius
Commission, which establishes international specifications for foods. Originally, the
International Commission on Radiological Protection (ICRP) publicized the idea that
stricter requirements below 1 mSv/year would not achieve any significant additional dose
reduction. Based on this idea, the Codex Alimentarius Commission specifies indicators.
Additionally, the standard limits are based on the principle of ALARA (As Low As
Reasonably Achievable) (p.167 of Vol. 1, “Optimization of Radiological Protection”).
Radiation monitoring surveys have shown considerable decreases in radioactivity
concentrations measured in many of the food samples. Therefore, it was found that the
reduction of the standard limit for radioactive cesium concentrations in general foods to
100 Bg/kg would not cause any problem for the dietary patterns of the Japanese people.
(Related to p.59 of Vol. 2, “Approach for the Calculation of the Standard Limits (1/2)”)

Included in this reference material on March 31, 2013
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Measures for

il Radionuclides Taken into Consideration

Materials in Food:

{Q. Why are the standard limits set only for radioactive cesium?\_

O The standard limits were set in consideration of all radi lides whose half-life is one year or
longer out of the radionuclides that are supposed to have been released due to the accident at
Tokyo Electric Power Company (TEPCO)'s Fukushima Daiichi NPS based on the assessment by the
Nuclear and Industrial Safety Agency.

Regulated radionuclides (Physical) half-life Strontium 90 29 years
Cesium 134 2.1years Plutonium 14 years -
Cesjum 137 30 years Ruthenium 106 374 days

* The standard limits are not set for radicactive iodine, which has a half-life as short as 8 days and Is no longer detected, nor for
uranium that exists within the premises of TEPCO's Fukushima Daiichi NPS at the same level as naturally occurring uranium,

OH , as ts of radionuclides other than radioactive cesium take time, the standard
limits are not set for each of them but are calculated and set so that the total dose from other
radionuclides does not exceed 1 m5v if only the standard limits for radioactive cesium are met.

* The maximum doses from radionuclides other than radioactive cesium that pecple may receive from foods can be calculated by
age group based on such data as radioactivity concentrations in soll and easiness of transition of radioactive materials from soll

to agricultural products. For example, for people aged 19 years or over, doses from radienuclides other than radioactive cesium
account for approx. 12% of the total.

A. While also taking into consideration effects of other
radionuclides in calculation, cesium that accounts for the largest

_ percentage and is most easily measured is used as the indicator.

Prepared based on the Ministry of Health, Labour and Welfare's website, "Measures for Radioactive Materials in Fuuds'ea BEHBE

This figure shows the grounds why the standard limits are set only for radioactive cesium
out of diverse radioactive materials.

All radionuclides whose half-life is one year or longer are taken into consideration, out of
the radionuclides that are supposed to have been released due to the accident at TEPCQO’s
Fukushima Daiichi NPS. Radionuclides shown in the table above, such as strontium
90, plutonium, and ruthenium 106, are taken into account in calculation, in addition to
radioactive cesium. However, as the standard limits are intended for long-term regulations
of radioactive materials in foods, only radionuclides with a relatively long half-life whose
long-term influence needs to be taken into account are covered. For example, the standard
limits are not set for radioactive iodine. Even if measurements are conducted for these
other radionuclides by setting specific standard limits for each of them, it takes time to
obtain measurement results. On the other hand, it is easy to measure radioactive cesium.
Therefore, the standard limits are calculated and set so that the total dose from other
radionuclides does not exceed 1 mSv if only the standard limits for radioactive cesium are
met.

Specifically, effects of the radionuclides shown in the table above, such as radioactive
cesium, strontium 90 and plutonium, were ascertained through surveys of soil, etc.
For example, assuming the entirety of the effects caused by the consumption of foods
containing radioactive materials released from TEPCO’s Fukushima Daiichi NPS as 100,
the effects of radioactive cesium account for around 88 in the case of people aged 19
years or over. On the other hand, the effects of the other radionuclides were found to
account for around 12. In this manner, the standard limits were established also taking into
consideration the effects of radionuclides other than radioactive cesium.

Included in this reference material on March 31, 2013
Updated on March 31, 2019



Approach for the Calculation of the Standard
il Limits (1/2)

How was the standard limit for radioactive cesium concentration in general foods figured out
to be 100 Bg/kg based on the annual permissible dose of 1 mSv?

1. Preconditions for calculation
®  For drinking water, the standard limit is set to be 10 Bg/kg in line with the WHO's guidance level.
- The annual permissible dose allocated to general foods is approx. 0.9 mSv (0.88 to 0.92 mSv/y), which is obtained by
subtracting that for drinking water (approx. 0.1 mSv/y) from the total annual permissible dose of 1 mSw.

* The standard limits are calculated on the ption that d ically-produced foods contain radioactive materials at
levels close to the maximum permissible limit.

2. Conversion from radioactivity concentrations (Bqg) to radiation doses (mSv

L[ ] icalk duced foods are d to for 50% of all distributed foods.

Radioactivity Amount of Effective dose

i

Hac m e - concentration X consumption X coefficient
(Ba/kg) (k) (mSv/Ba)

o . =

i Under the preconditions mentioned in 1. above, the i limit for radi i fals in 1 kg of general foods is calculated so

! that doses from general foods do not exceed the annual permissible dose for general foods. !

! (e.g.) In the case of males aged between 13 and 18 > 1
| 00000181 (msv/8a) |

0.88 mSv=1X (Bg/kg) X 374 kg (50% of the annual consumption of foods]) X | fefectha dh N ofthe !
effects of all covered radionuclides) H

X =120 (Bg/kg) (rounded off to three digits)

* For acults, the effective dose coefficient for Cs-134 is tha far C5-137 is 0000013, The effecth s diff .
Theretare, based on respects ides” d I foods, the effective c ficient in consideratian of the effects of all covered radionuclides was used for the
calculation of the maximum Bmits.

G tics ch tim d has a iffarant half-life, Therafare, the cooMicient on the safest side over the coming 100 years was adapted.

g o ] culation methods, red o the refergnce material of the PF ical Affals d Food itation Council.

Prepared based on the Ministry of Health, Labour and Welfare's website, "Measures for Radicactive Materials in Foods" 63 FEEHBE

This figure shows the approach for the calculation of the standard limits, explaining the
relation between the annual dose limit (1 mSv) and the standard limit for radioactive cesium
concentration in general foods (100 Bg/kg).

First, the annual permissible dose of 0.88 to 0.92 mSyv is allocated to general foods by
subtracting approx. 0.1 mSv permitted for drinking water from the total annual permissible
dose of 1 mSv. Next, in consideration of the status of food self-sufficiency in Japan, it is
assumed that 50% of all distributed foods (all of the domestically-produced foods) contains
radioactive materials. Based on that assumption, in the case of males aged between 13
and 18, 374 kg of foods or 50% of the total annual consumption per person (approx. 748
kg) is supposed to be domestically produced. Additionally, the effective dose coefficient in
consideration of the effects of all covered radionuclides (0.0000181 mSv/Bq) is to be used
for calculation.

Then, the calculation formula is as follows.

0.88 mSv = (Radioactivity concentration: Bg/kg) x 374 kg x 0.0000181 (mSv/Bq)

(Radioactivity concentration: Bg/kg) = 120 Ba/kg

If concentrations of radioactive materials in general foods do not exceed 120 Bg/kg, the
annual dose will remain within 0.88 mSv.

Therefore, the standard limit for general foods (100 Bg/kg), which is lower than 120
Ba/kg, is the value set on the safe side to guarantee safety.

(Related to p.53 of Vol. 2, “Standard Limits Applied from April 2012,” and p.60 of Vol. 2,
“Approach for the Calculation of the Standard Limits (2/2)”)

Included in this reference material on March 31, 2013
Updated on March 31, 2019
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=l Approach for the Calculation of the Standard

Radioactive

Materi Foods |_|m|ts (2/2)

3. Calculation of the upper limits by age group
Age group  Gender Upper limit (Ba/kg)

Age groups are divided Under 1 year old el 460
Intervention more finely than for the average
2 Mal
level: 1 mSufy provisional regulation e ale 310
Female 320
Subtract permissible dose for drinking P . Male 150
012 years
water (approx. 0.1 mSv) ¥ e 210 Standard
- . The upper limit is calculated in Mal limit
/ consideration of the amount of 13 to 18 years old = 22l - /
Permissible dose  Sensumtion and the conversion factor Female 150 100 sake
to be allocated to - BV 382U | 19 years old or Male 130
general foods | 4 older Female 160
(approx 0.9V * Effects of radionuclides other than | Pregnant women  Female 160
i cesium are also taken into account. P
Minimum value 120
Th ndard limi n the stri r limit (the minimum val f

those for all age groug
@ The standard limit results in reflecting requirements for all age groups.

® The standard limit secures an extra margin of safety from the upper limit especially for infants.

4. Standard limits for milk and infant foods
These categories are established in consideration of young children. Therefore, the
standard limits should be stricter so that consumption of these foods would not cause
any harmful effects even if all of them contain radioactive materials up to the upper limits.
The standard limits for milk and infant foods are both set B namel

EL

half of the 100 B for general foods.

Prepared based on the Ministry of Health, Labour and Welfare's website, "Measures for Radioactive Materials in Foods" 63 FEEEBE

The basic approach to set the standard limits is to figure out dose limits for each age
group.

The annual permissible dose allocated to general foods is approx. 0.9 mSv/year,
subtracting that for drinking water from the total.

The table above shows the upper limits for radioactive cesium concentrations (Bg/kg)
by age group, which were derived based on the annual consumption and the committed
effective dose coefficients for each age group. These limits also take into consideration
the influence of radionuclides other than radioactive cesium (p.58 of Vol. 2, “Radionuclides
Taken into Consideration”).

As a result, the upper limit set for males aged between 13 and 18, 120 Bg/kg, was the
strictest of all age groups.

To further ensure safety for all age groups, the standard limit was set at 100 Bg/kg,
below the highest upper limit of 120 Bg/kg.

To further ensure the safety of children, the standard limit for milk and infant foods
was set to be 50 Bg/kg, which is half of that for general foods. This limit was set so that
no negative influence appears, even assuming that milk and all infant foods contain
radionuclides up to the maximum permissible limit.

(Related to p.53 of Vol. 2, “Standard Limits Applied from April 2012,” and p.59 of Vol. 2,
“Approach for the Calculation of the Standard Limits (1/2)”)

Included in this reference material on March 31, 2013
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Approach for Applying Standard Limits for Drinks and Dried Foods
VI

HOESIEEE [Reference]

Tea other than green tea and barley tea, such as black tea, colong tea,
herbal tea, du zhong tea, and houttuynia cordata tea; and coffee.

Food category Standard limits for radioactive materials
Drinks
Green tea and blend tea partially containing green tea 10 Ba/kg
Green tea, etc. with sugar, matcha tea, flavoring, vitamin C, ete. The standard limit for drinking water is applied.
Barley tea The standard limit for general flooo.;ssigi?plied to barley as ingredient,
100 Bq/kg

| drinkable form.

The standard limit for general foods is applied to the products in

Products falling under milk (cow milk, low-fat milk, processed milk,
etc.} and milk drinks specified in the Ministerial Order on Milk and Milk
Products Concerning Compositional Standards, etc.(Order of the

50 Ba/kg
The standard limit for milk is applied.

Ministry of Health and Welfare No. 52 of 1951)

100 Ba/kg
Matcha tea and other powdered tea (tea made by grinding tea leaves) |The standard limit for general foods is applied to the products in powder
form.
Powdered drinks that are served in diluted form 100 Ba/kg
Bottled drinks containing matcha tea but not containing green tea The standard limit for general foods is applied to the final
extract | products.
Dried foods
Concentrated foods, including condensed soups, sauces, and dips 100
The limit for general foods is applied to the final
Dried foods including freeze-dried foods, powdered soups, and instant | products.

miso soups

MEERE
Prepared based on the Ministry of Health, Labour and Welfare's website, "Measures for Radioactive Materials in Foods" (in (3

The table shows part of the standard limits for radioactive materials applied to drinks, condensed foods, and dried foods

fsuch as powdered soups that are served by dissolving them in cold or hot water. The details of each category are as
ollows.

- Green tea: Non-fermented tea that is made from leaves of tea plants, including sencha (ordinary green tea) and its
equivalents—gyokuro (refined green tea), roasted green tea, brown rice tea (green tea with roasted brown rice)

- Matcha tea and other powdered tea (tea made by grinding tea leaves): This type of tea is ingested in powder form, not as
liquid tea obtained by brewing tea leaves and is used as an ingredient for foods like ice cream. Therefore, the standard
limit for general foods is applied to this type of tea in powder form.

- Dried foods: For some dried foods, the standard limit for general foods is applied to foods both in dried form and in edible
form (reconstituted form). “Dried foods” refers to dried mushrooms, vegetables, and seafood, including sea weeds.

- Dried mushrooms: Dried mushrooms listed in the Japan Standard Commodity Classification (JSCC), including shiitake
mushrooms (Lentinula edodes), and kikurage mushrooms (Auricularia polytricha).

- Dried vegetables: Dried vegetables listed in the JSCC, including gourd shavings, Japanese radish, fiddleheads (Osmunda
Jjaponica), brackens (Pteridium aquilinum), and taro stems. Products in flake form and in powder form are excluded.

- Dried seaweeds: Processed seaweeds listed in the JSCC, including dried kelp, dried wakame (Undaria pinnatifida)
products, dried hijiki (Sargassum fusiforme), dried arame (Eisenia bicyclis), agar.

- Dried seafoods: Open-air dried seafoods listed in the JSCC, including fully dried herring fillets, cod fillets, and shark fins;
as well as dried boiled-seafoods listed in the JSCC, including abalone and sea cucumbers.

- Dried shiitake mushrooms: Basically, tests are conducted using ground samples to which an adequate amount of water
is added. The amount of added water is based on the data (weight change rate)— made public in the Standard Tables of
Food Composition in Japan—of the water taken into dried mushrooms as the result of reconstitution. As water used for
reconstitution is often used as soup stock in Japan, the amount of radioactive materials migrating from dried mushrooms
into the water needs to be determined. This method is equivalent to the testing being conducted by considering the
amount of radioactive materials migrating from the samples into the water.

+ Concentrated fruit juice: For fruit juice that is distributed in concentrated form for the purpose of transportation and that is
surely reprocessed into diluted form at processing facilities before being sold for unspecified persons, the standard limit is
basically applied to the products obtained by being diluted to the state of original fruit juice, based on the concentration
factor. This is because such concentrated fruit juice is unlikely to be served for human consumption as is.

These standard limits are compiled in the “Q&As on the Setting of Standard Limits for Radioactive Materials in Foods”
by the Ministry of Health, Labour and Welfare. (in Japanese)

@

Included in this reference material on March 31, 2019
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Measures for

Materials in Foods

HEIEEE Survey of Distributed Foods (Market Basket Survey)

® A surveywas conducted by purchasing foods distributed nati ide and precisely ing
contained therein.
Foods were purchased based on average food consumption by region (based on the National Health and Nutrition Survey) and purchased foods|
were mixed for measurement.
#Purchased foods were simply cooked In line with ordinary dietary circumstances and measurement was conducted.
# Regarding fresh foods, those produced in the relevant region or the neighboring areas were chosen if possible.

® Based on the results, radiation doses that people would intake from foods in a year were calculated
(surveyed in February and March 2021).
fm5V11 00 | Upper limit (1 msv/y) Annual radiation doses from
S | radioactive cesium
0.10
0.08 +
e Annual radiation doses:
| 0.0005~0.0009 msv
0.04
0.02
— 000 $ s 2T ST RI L it 28w
 ERSEEREERERRRE
11 :

[ Measured effective doses were around 0.1% of 1 mSv/y, based on which the standard limits were establlshed.]

Prepared based on the Ministry of Health, Labour and Welfare's website, "M for Rad! fve M Is in Foods" (’) Hﬂiﬁﬂ_ﬂﬁ

Since FY2011, the amount of radioactive materials contained in the average diet has been
surveyed using the market basket method.

From February to March 2021, the Ministry of Health, Labour and Welfare conducted a
survey by purchasing distributed foods in 15 areas across Japan and measuring radioactive
cesium contained therein to estimate annual radiation doses received from radioactive
cesium in foods.

Annual radiation doses received from radioactive cesium in foods were estimated to
be 0.0005 to 0.0009 mSy, being around 0.1% of the annual permissible dose of 1 mSv/y,
based on which the current standard limits were established. Thus, annual radiation doses
received from foods were confirmed to be extremely small.

Market basket survey:

One of the survey methods for estimating daily consumption of various chemical

substances

Source
® Ministry of Health, Labour and Welfare’s website

(https://www.mhlw.go.jp/shinsai_jouhou/market_basket.html, in Japanese)

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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";::f:;ffil':’ Prefecturesand Food Items to be Inspected (Items for which
WEELCIBAELES Cultivation/Feeding Management is Difficult and Log-grown Mushrooms)
Food items for which cultivation/feeding management is difficult and relevant prefectures to be inspected
ekl - =
i g £ = L|E e
By P i2E iRl
= e ;
222 ecda gl g ne
Items with radioactivity Wikdmwhromsandwildplens [ @ 0 @ © © © D @ O 0D O O ©@ @ © ©
concentrations ing
the standard limits widbdandanmaimest O @ 0 © @ © 0 © © ® O OO ® OO O
ftems with radicactivity
‘;ﬂ;;n::zxﬁlfm!::‘&m{wldmushraam;mdwddplnnls OO0 OO0 O0OO0OCe® OO0 HE 8 a8
exnceeding the standard limits
Marine fish = = = = =@ - X X = ¥ = = = 3% X =
Inland water fish - - - 6 - 6 06&@ 60 - - - - - =
Log-grown mushrooms to be inspected and relevant prefectures to be inspected
L -

g E = o
SR
egsftzis i-ggzggzgg
2|22 |Z 82 =2e8 58 e 8= S @

Log-grown mushrooms A D A A A © ® A A A A A A A A A

:":Ii' th . - ‘. dard lim = I. ‘. I"" . those wherein

of the standard limitswere detected)
©: tems wherein rad ofthe d detected

standard limitswere detected)
] requiring ! f Hiculties in Id plants), the maobility dand 1l ) orthe status of

distribution restrictions (marine fish)
A ltems i il '. the infi ! # d
=1 Itemns that are not asthose requir L d Itx for the [atest one year
| X: Nothing applicsble

5 e s ) renms

In FY2016, more than five years after the accident at Tokyo Electric Power Company
(TEPCO)’s Fukushima Daiichi NPS, radioactivity concentrations had decreased as a whole
and food items with radioactivity concentrations exceeding the standard limits had become
limited. Therefore, the national government reviewed and made inspection methods more
reasonable and efficient, centered on items whose cultivation/feeding is manageable.

Thereafter, as inspection results had been accumulated, the approach for deciding
prefectures and items to be inspected and lifting distribution restrictions has been reviewed
every year and inspection targets are as shown in the table above as of FY2021.

With regard to items for which cultivation/feeding management is difficult, prefectures
where inspections need to be continued are specified for each item in consideration of the
difficulties in management therefor.

With regard to log-grown mushrooms, prefectures where inspections need to be
continued are also specified considering the influence of radionuclides on materials used
for production.

Included in this reference material on February 28, 2018
Updated on March 31, 2022
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Wbl prefecturesand Food Items to be Inspected (items whose

WEEHEIEILEEEN Cultivation/Feeding is Manageable (excl. Log-grown Mushrooms))

Food items whose cultivation/feeding is manageable (excl. log-grown mushrooms) and relevant
prefectures to be inspected

Fukushima

Items with radioactivity
concentrations exceeding half
of the standard limits but not
exceeding the standard limits

Fruits

Rice ]

* Qut of items requiring continued monitoring as being significantly affected by feeding management, milk is
inspected in Fukushima Prefecture and beef is inspected in Iwate, Miyagi, Fukushima and Tochigi Prefectures.

© Items wherein ¥ tM mndml Imm u'or ﬁsh ry produ:u. hﬂf od' uumw llml.!J were m«m
e: herein radi ¥ g halfofth { gthose W
= : Food items dwpmed aslmpec‘tlon targets in the "Concepts of Planning and and C: of Items and Areas to which
| of andjor C; of Foods Cunc:med Applies (March 26, 2021)" (Nuclear Em;tnc\rﬁlm Hndwms]
L=t are not byr g basedon year

Prepared based on the “Measures for Radionuclides in Foods and the Current Shlui (updated inNovember 2021) by the Pharmaceutical s -
Safety and Environmental Health Buresu, Ministry of Health, Labour and Welfar ta FEHEBE

With regard to items whose cultivation/feeding is manageable (excluding log-grown
mushrooms), prefectures where inspections need to be continued are specified for each
item based on inspection results for the latest three years, such as prefectures where items
with radioactive cesium exceeding half of the standard limits were detected.

In other prefectures, inspections are to be conducted as needed.

Included in this reference material on February 28, 2018
Updated on March 31, 2022



TIPS Concepts of Inspection Planning and Establishmentand Cancellation of Items
Radioactive and Areas to which Restriction of Distribution and/or Consumption of Foods
Materials in Foods e St 0| Applies

Local governments marked with © and

(those marked with & and A should conduct insg pondingly)
Municipalitias (excasding half of the
Sard limits) Other municipalities

Exceeding half of the standard N D TR alee e
limits

Beef meat Once every three months for each farm household™

Milk Periodically for each cooler station™
Inland water fish -
Marea Bk Periodically

*1: Itis permissible to divide a prefecture into multiple zones across municipalities and conduct inspections for three or more samples in each of those zones,
*2: For farm househalds whase feeding has been as appropriate by the relevant local government, it would suffice to conduct
inspections once every 12 months or so.
However, inspections may be omitted for cattle (i) being fed by farm households where radicactive cesium has not been detected atlevels exceeding half
of the standard lmits for the last three years, [ii) being fed only with imported feed or feed produced in fields other than those subject to voluntary

suspension of distribution and use of feed, and (jii] for which the relevant prefectural g confirms that are being taken to p e
of any feed produced In fields subject to voluntary suspension of distribution and use of feed and finds that inspections arenot necessary.
*3: This does not apply to cooler stations, etc. (i) where the relevant local g feeding {if) where whatis

handled is only raw milk produced In areas whase distribution rmrn:mm were [ifted mo(e Ihanthree years ago, and (i) where Inspecthon results for the
latest three years are all below half of the standard Bmits.

i el 3 Aprill 2030to Februany 28 3021)
r - e rixr B i &

. e P " o deancell d
h ition of Distr i ion of Foods Cancerned Applies” (March 26, 2021, Nuclesr

i Carcsi ‘ ' ) mesws

,.lbbl}-'
L
i

of Foods Concemed Appies” (March 25, 2021) by

This table shows the required number of samples and frequencies of inspections for local
governments whose inspections detected radioactive cesium concentrations exceeding the
standard limits (those marked with (/) and local governments whose inspections detected
radioactive cesium concentrations exceeding half of the standard limits (those marked with
o)

The “Concepts of Inspection Planning and Establishment and Cancellation of ltems and
Areas to which Restriction of Distribution and/or Consumption of Foods Concerned Applies”
(March 26, 2021) by the Nuclear Emergency Response Headquarters specifies as follows.

e Regarding local governments that have detected radioactive cesium concentrations
exceeding half of the standard limits in any food under this food classification since April
2020, inspections should be conducted for three or more samples for each municipality in
the areas where radioactive cesium concentrations exceeding half of the standard limits
were detected, and for one or more samples for each municipality in other areas (it is
permissible to divide a prefecture into multiple zones across municipalities and conduct
inspections for three or more samples in each of those zones) (marked with © and O in
the table).

For the cancellation of items and areas to which restriction of distribution and/or consumption
of foods concerned applies, the following conditions are presented: inspection results
within the latest one month are all below the standard limits for at least three locations per
municipality, in principle; and for crops such as log-cultured shiitake mushrooms, for which
cultivation management is especially required to keep radioactive cesium concentrations
below the standard limits, factors causing contamination exceeding the standard limits are
surely removed through management, etc.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Measures for

R Fuaionctivel i Procedures for Inspections of Radioactive Materials in Foods

Inspections are to be conducted combining a rigorous inspection (i)
and an efficient screening test (ii).

(i) Radionuclide analysis using germanium semiconductor detectors
(ii) - Screening by measurement of radioactive cesium using Nal scintillation spectrometers
< Introduced to inspect a larger number of samples in a short time
- Screening by measurement of radioactive cesium using non-destructive inspection techniques

< Procedures >

Shredding > Weighing > Measurement Analysis >

g

* Non-destructive inspection techniques enable measurement without the process of shredding

Prepared based on tm “Measures for leddli in Foods and me Current Status” (updated

Labour and \Mel}are in My ot H“hn ta !Emﬁ

This figure shows procedures for inspections of radionuclides in foods.

There are two ways to inspect foods, i.e., a rigorous inspection and an efficient
screening test.

As a rigorous inspection, radionuclide analysis is conducted using a germanium
semiconductor detector. After shredding a food sample, its weight is measured accurately.
Then, the shredded sample is put in a prescribed container. The container is set in a
detector, which is structured like a box covered with a thick layer of lead, and the amount
of radioactive cesium is measured. Lastly, measurement results are analyzed.

For an efficient screening test, a Nal (Tl) scintillation spectrometer is used. Screening
using a Nal scintillation spectrometer is inferior to radionuclide analysis using a germanium
semiconductor detector in terms of measurement accuracy, but can shorten the time
required for inspections and is less expensive. Screening using non-destructive inspection
techniques does not require shredding and mixing of samples. If the results of these
screening tests suggests the existence of radioactive cesium exceeding the standard limits,
an inspection is conducted again using a germanium semiconductor detector.

Included in this reference material on March 31, 2013
Updated on March 31, 2022



Measures for

sl Contamination Routes for Agricultural Products

Materials in Foods

Direct contamination due to Indirect contamination as a result of

radionuclide fallout (immediately after radioactive materials that fell onto

the accident) farmland being absorbed into crops
Radioactive material : from the roots

Leafy vegetables Fruit trees and tea trees Radioactive materials

dioactive materials
to trees translocate

its or shoots.
pared b at by the Ministry of Agriculture, Forestry and Fisheries (MAFF) MAFF

Contamination routes due to radioactive fallout are roughly divided into three.

(i) The figure on the left shows the route of how radioactive fallout directly adheres to crops.
High radioactivity concentrations were often detected in leafy vegetables that were
grown in the fields at the time of the accident. This is considered to be due to direct
contamination.

(i) The figure in the center shows the route of how radioactive materials that adhered to fruit
trees and tea trees immediately after the accident penetrate into trees and translocate*'
to fruits and tea shoots.

(iii) The figure on the right shows the route of how radioactive materials that fell onto soil are
absorbed into crops from the roots. Contamination of crops planted after the accident is
considered to have followed this route.

(Related to p.177 of Vol. 1, “Transfer to Plants”)

*1: Phenomenon wherein nutrients absorbed in a plant or metabolites produced by
photosynthesis are transported from one tissue to another tissue

Included in this reference material on March 31, 2013
Updated on March 31, 2019
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'\;e“"fﬂ_:g' Measures for Reducing Transfer of Radioactive Materials to Crops (1/5)
e - Decontamination of Farmland -

Stripping of topsoil

/‘ Gotsoll removail ﬁ /_ Inversion tillage ﬂ

Replace topsoil with subsaoil,
thereby reducing radioactivity
concentrations in the soil layer
where plants take root

Scrape away the topsoil to remove
radioactive materials which remain
in shallow depth

Prepared based on the "Resp at Farmland" by the Ministry of Agi Forestry and Fisheries (MAFF) MAFF

Radioactive materials that were released into the air and fell onto uncultivated farmland

stay on topsoil.

Therefore, at farmland where high radioactivity concentrations are detected, the topsoil
is scraped away to remove radioactive materials which remain in shallow depth.

In the meantime, at farmland where detected radioactivity concentrations are relatively
low, topsoil is replaced with subsoil (inversion tillage) to reduce radioactivity concentrations
in the soil layer where plants take root.

In this manner, efforts have been made to reduce radiation doses released from
farmland and inhibit growing crops from absorbing radioactive materials.

(Related to p.178 of Vol. 1, “Distribution of Radioactive Cesium in Soil”)

Included in this reference material on March 31, 2013
Updated on March 31, 2017



A AN - Measures to Inhibit Radioactive Cesium Absorption through Potassic Fertilization -

Measures for Reducing Transfer of Radioactive Materials to Crops (2/5)
M

@® In paddy fields where detected radioactive cesium concentrations in brown rice are
higher, potassium concentrations in soil tend to be lower.

® Potassium in soil has similar chemical characteristics as cesium and proper use of
potassic fertilizer can inhibit growing crops from absorbing cesium.

[When potassium concentrations in soil are appropriate]

Inhibit the
absorption of
radioactive cesium

o
&®

Prepared based on the "Inspection Results Concerning Radioactive Materials in Foods" by the
Ministry of Agriculture, Forestry and Fisheries (MAFF

It is known that crops, such as rice, absorb more radioactive cesium when potassium
concentrations in soil are lower.

Potassium and cesium have similar chemical characteristics, and when the soil contains
sufficient potassium, less cesium is absorbed into crops. This is because a passage
(transporter) on the root surface that lets some potassium through also lets cesium through.
Recently, there is also a research report concerning rice plants that do not have such
passage (unlikely to absorb cesium).

Therefore, at farmland where potassium concentrations in soil are low, a sufficient
amount of potassic fertilizer is applied to increase potassium concentrations above a
certain level to inhibit absorption of radioactive cesium into crops.

Included in this reference material on March 31, 2013
Updated on March 31, 2021
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LB Measures for Reducing Transfer of Radioactive Materials to Crops (3/5)
ial - Washing of Fruit Trees and Removal of Bark -

Wash off radioactive cesium adhering to trees with high-pressure water and scrape
away bark to reduce radioactive cesium concentrations

High-pressure washing Scraping of bark from a
of a persimmon tree

Scraping of bark from major branches of

50 a pear tree and radiation doses

= 4.2 mBefore scraping

EE u After scraping

230

2

E

g20 |

£ 13

3

Can 4 1

0.2 p1 0

D.O 1 — 1

Upper part Side Lower part

O e the Mintiry of Aarcutugs.poresiny an Fisharies MAPE
In order to prevent translocation of radioactive materials from fruit trees to fruits, trees are
washed with high-pressure water and bark is scraped off from trees to remove adhering
radioactive materials.

In the case of pear trees, there is data that radiation doses from major branches are
reduced by nearly 90% by scraping off the bark.
(Related to p.177 of Vol. 1, “Transfer to Plants”)

Included in this reference material on March 31, 2013
Updated on March 31, 2017



s Measures for Reducing Transfer of Radioactive Materials to Crops (4/5)
REEEE SR - Pruning of Tea Trees -

Reduce transfer of radioactive cesium from leaves and trees to new
leaves by pruning and deep trimming

P\ = J”
«WI

! M m prunin
A ed:u pruning

Underground |

After pruning
Prepared based on the "Inspection Results Concerning Radioactive Materials in Foods" by the Ministry of Agriculture,
Forestry and Fisheries (MAFF) MAFF

In the case of tea trees, in order to prevent transfer of radioactive materials from the surface

of leaves to new leaves, leaves and branches are trimmed or pruned deeper than usual to
remove contaminated parts.
(Related to p.177 of Vol. 1, “Transfer to Plants”)

Included in this reference material on March 31, 2013
Updated on March 31, 2017
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= Measures for Reducing Transfer of Radioactive Materials to Crops (5/5)

W S - Management of Fertilizers, etc. -

[« In order to prevent farmland soil from being contaminated with
radioactive cesium, the reference value of 400 Bqg/kg in fertilizers,
soil amendments and soils for cultivation was set.(*)

* Several local governments and other organizations have conducted
inspections and imposed a voluntary ban or other measures for
reduction of radioactive cesium on fertilizers and materials in which
radioactive cesium concentration exceeded the reference value.

" * The reference value was set so as not to exceed the normal range of
radioactive cesium concentration in soil before the accident at Tokyo
Electric Power Company (TEPCO)'s Fukushima Daiichi NPS, even with
continuous application of these agricultural materials for long periods.

R

Prepared based on the "Responses at Farmland” by the Ministry of Agricul! Forestry and Fisheries (MAFF) MAFF

Regarding materials used for agricultural production, such as fertilizers, soil amendments

and soils for cultivation, the reference value for radioactive cesium of 400 Bg/kg was set in
order to prevent expansion of contamination of farmland soil by the use of contaminated
materials.

Several local governments and other organizations have monitored radioactive cesium
concentration in these materials, and provide guidance to ensure that materials containing
radioactive cesium exceeding the reference value should not be used at farmland.

Included in this reference material on March 31, 2013
Updated on March 31, 2019



“ Changes in Inspection Results for Rice
(Incl. Inspection of All Rice Bags)
rspectonpro | et sampls | e ol [ P ol
Harvested in 2011 26,464 592 2.2%
Harvested in 2012 | Approx.10.37 million 84 0.0008%
Harvested in 2013 | Approx.11.04 million 28 0.0003%
Harvested in 2014 | Approx.11.02 million 2 0.00002%
Harvested in 2015 | Approx.10.50 million 0 0%
Harvested in 2016 | Approx.10.27 million 0 0%
Harvested in 2017 Approx.9.98 million 0 0%
Harvested in 2018 Approx.9.25 million 0 0%
Harvested in 2019 Approx.9.49 million 0 0%
Harvested in 2020 Approx.0.32 million 0 0%
* Connaes7prfecturesnlaigth Tokyo Mgl desgrwds et o Corcepsf gt amngiod
Applies,” which ch grad infoods
e OO . Labowr and Wedtare

The production and distribution of rice are managed through measures to inhibit radioactive
cesium absorption by the use of potassic fertilizer (p.69 of Vol. 2, “Measures for Reducing
Transfer of Radioactive Materials to Crops (2/5) - Measures to Inhibit Radioactive Cesium
Absorption through Potassic Fertilization -”) and inspection of all bags of harvested rice.
In Fukushima Prefecture, planting has been restricted and measures to inhibit radioactive
cesium absorption have been taken at former Areas under Evacuation Orders and
distribution of rice has been strictly controlled through inspection of all rice bags since
FY2015 based on the “Policies on Planting of Rice.”

Rice containing radioactive cesium at a level exceeding the standard limit decreased
year by year, and there has been none since FY2015 (as of the end of March 2021). This
standard limit refers to 100 Bg/kg, which has been applied since April 2012 (in FY2011,
provisional regulation values were applied, but tabulation is based on the current standard
for the purpose of comparison with the results in and after 2012).

Included in this reference material on March 31, 2013
Updated on March 31, 2022



“ Areas Subject to Planting Restrictions for Rice to be
Harvested in 2021

= : LR

[ Planting restrictiors.
Flanting sndfarming senstpermems

D Agricultersl Lind consenation | Tt growing

Agricultirsl land conservation | Test growing.
{evacuation srea]
Agricuitursl lang eonsarvazion Mra
GHCCATITINION IAIIEE [rowing unde the
TRAgamat of § munipaliy i cortuzed,
Praparstion for resuming plinting

Afvar formuluting ¥ mansagean plan,
G4mersTRiSn fof fasamrg planteg i1
conducted Easadtharser.

L ]uumrn-mu » et plan, mesioes
prabibii Hib i et
thereon at sl farmiand Karvested rice is il

Fulkushirma

pretecture 7T, e T Rl
Tegh ™ P s
| Fukushima Daiichi NPS
Area Rice harvested in 2021 | Rice harvested in 2020
Planting restriction 1,700ha 1,950ha
Agricultural land conservation / Test growing 500ha 300ha
Preparation for resuming planting 200ha 200ha
| inspection and management of all rice harvested Oha Oha
Total 2,450ha 2,450ha
P the g b in 2021 by the Ministry of Agriculture, Forestry and Fish {MAFF)

Entry and farming are restricted (planting restrictions) in Areas under Evacuation Orders.
In Habitation Restricted Areas, agricultural land conservation after decontamination and
test growing under the management of the relevant municipalities may be conducted
(agricultural land conservation/test growing), and in Preparation Areas for Lift of Evacuation
Order, demonstration for resuming planting may be conducted under a management plan
formulated by the prefecture and the relevant municipalities (preparation for resuming
planting).

In areas not subject to evacuation orders that were under evacuation orders in the
previous year or where rice containing radioactive cesium exceeding the standard limit
was detected in the previous year, the prefecture and the relevant municipalities formulate
a management plan and measures to inhibit radioactive cesium absorption are taken
thoroughly and all rice harvested in respective areas is managed and all bags are inspected
(inspection and management of all rice harvested).

In areas where inspection and management of all rice harvested were obliged in the
previous year and there was none harvested in the previous year wherein radioactive
cesium exceeding the standard limit was detected, measures to inhibit radioactive cesium
absorption are taken thoroughly by each farm household and all farm households are
inspected (inspection and management of all farm households).

In other areas, measures to inhibit radioactive cesium absorption are taken as needed
and random inspection is conducted for each area.

Included in this reference material on February 28, 2018
Updated on March 31, 2022



“ Radioactivity Inspection of All Rice Bags by Fukushima
Prefecture

since 2012, apart from inspections

Fukushima Prefecture has been inspecting all bags of rice harvested throughout the prefecture
E:sed on the inspection guideline. For rice harvested in
FY2020 onward, inspection of all rice bags is replaced with random monitoring, except for rice
harvested in former Areas under Evacuation Orders, etc.*
* Former Areas under Evacuation Orders, etc.: Tamura City, Minamisoma City, Hirono Town, Naraha Town, Tomicka Town, Kawauchi Village,
Okuma Town, Futaba Town, Namie Town, Katsurao Village, litate Village, and Kawamata Town (former Yamakiya Village)

Producer identification
barcode

i

L

RN
o TE VRS-

* The photo is fnrillustt!\ne
purposes only.

nspection ce ate
_for brown rice]

_Mpae Inspection certificate is
A belt conveyor-type survey Only rice bags for
Ri:?e?fm:?mﬁc:m h meter scans barcodes and which measured attarﬁ::ih‘:t ::g:; :’h’:‘"“
barcodes to all bags of radioactive cesi values were below the in ion.
rice and bring them to levels. standard limit pass the spection.
inspection stations. inspection.

Radioactivity Inspection results can be checked using QR (quick response} codes.
"Fukushima Association for Securing Safety of Agricultural Products
{https:/ffukumegu.org/fok/contentsV2/kome_summary_2.html }in Japanese)"

|

* Prepared based on the website of the Fukushima Prefectura

Since 2012, Fukushima Prefecture has been inspecting all bags of rice harvested
throughout the prefecture, not limited to the areas instructed by the national government,
as an initiative by the prefecture. For radioactivity inspections, belt conveyor-type survey
meters are used.

For rice harvested in FY2020 onward, inspection of all rice bags is replaced with random
monitoring, except for rice harvested in former Areas under Evacuation Orders*, etc.

Whether the rice has passed the inspection can be checked as follows. In the case
of brown rice packed in a 30-kg paper bag that passed the inspection, an inspection
certificate is attached to the paper bag.

In the case of polished rice, a polished rice label to prove that it is made from brown rice
that passed the inspection is attached. However, as this label is attached on a voluntary
basis, some polished rice that passed the inspection may be distributed without the label.

(Partially cited from the website of Fukushima Prefecture “Frequently Asked Questions
about Radioactivity Inspection of All Rice Bags”: http://www.pref.fukushima.lg.jp/
sec/36035b/suiden-zenryozenhukurokensa-fag.html, in Japanese)

* Former Areas under Evacuation Orders, etc.: Tamura City, Minamisoma City, Hirono Town,
Naraha Town, Tomioka Town, Kawauchi Village, Okuma Town, Futaba Town, Namie Town,
Katsurao Village, litate Village, and Kawamata Town (former Yamakiya Village)

Included in this reference material on March 31, 2013
Updated on March 31, 2021
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GRS Fruits and Beans
il TR TTPRE (o wyntued it |ihe wantied siva
rvzony 12671 388 30y e 2y 2100 1.7
Fraos 1882 5] 0 Chiy e 4478 1 O3
m 15,657| k= Oy jraoy 4243 o) O
Fraoss 16712 o 4 3, o
i Fros E o g 2 x; 2 ) g
£ [ 10880 E o =0 Y J o
* v | 9 3 = 13 1
Fraos & o [Faan 1, o
Fraoms o [racin 1, o
[Frem % E a | lroms o
s = W
00 frees &
< e E 5
B oo == .
H o E E
iy = —=
-gg [rrauin m f
k- i L
i = = a5
P - 1
i
I
Ehertre Lop 5 s me s Lt nmr e Ly R0
OISR 15 e
endof 2011 ot
Inspection Planning and and Canc it nd Areas towhich Restriction of
and/orCi f Foods: d Applies,” which il asicap
s € HSE ¥ f Agr v spection
bytheMing f Health, Labour and Welfare

Upon production and shipment of vegetables, fruits and beans, measures to inhibit
radioactive cesium absorption by the use of potassic fertilizer are taken (p.69 of Vol. 2,
“Measures for Reducing Transfer of Radioactive Materials to Crops (2/5) - Measures to
Inhibit Radioactive Cesium Absorption through Potassic Fertilization -”).

No vegetables and beans harvested in FY2015 onward have been found to contain
radioactive cesium exceeding the standard limit up to March 2021.

No fruits harvested in FY2013 through to FY2016 were found to contain radioactive
cesium exceeding the standard limit. There was one case where radioactive cesium
exceeding the standard limit was detected among fruits harvested in FY2017, but there
has been no such case for fruits harvested in FY2018 onward. This standard limit refers
to 100 Bg/kg, which has been applied since April 2012 (in FY2011, provisional regulation
values were applied, but tabulation is based on the current standard for the purpose of
comparison with the results in and after 2012).

Included in this reference material on February 28, 2018
Updated on March 31, 2022



Ensuring Safety of Livestock Products

Ensuring safety through

(i) thorough feeding management in line
with the new standard limits,

(ii) testing of radioactive cesium, and

(iii) restriction of distribution according to
testing results
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Prepared based on the "Responses at Farmland” by the Ministry of A , Forestry and Fisheries (MAFF) MAFF

Measures for reducing radionuclides in livestock products include (i) thorough feeding
management, such as feeding livestock with safe feed, (ii) testing of radioactive cesium
before shipment, and (iii) restriction of distribution according to testing results. Through
these measures, safety of livestock products has been ensured.

Included in this reference material on March 31, 2013



Feed Management (1/2)

The reference values for radioactive cesium in feed were established in order to
prevent distribution of any livestock products with radioactive cesium
concentrations exceeding the standard limits (100 Bg/kg for general foods and 50
Ba/kg for milk).

— s
Cattle 100
Pigs 80
Chickens 160
(Cultured fish 40 )
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Prepared based on the "Responses at Farmland” by the Ministry of Agriculture, Forestry and Fisheries [MAFF) MAFF

The reference values were established for feed by using radioactive cesium concentration
as an indicator so that radioactive concentrations of livestock products would not exceed
the standard limits.

Also for feed for cultured fish, the reference value was established in the same manner.

Included in this reference material on December 1, 2015
Updated on March 31, 2019



Feed Management (2/2)

7 ™

1. Thorough implementation of feeding
management, including feeding forage
(grass, hay, etc.) whose radiation levels
are below the reference values

and

'8

2. Promotion of decontamination
measures including inversion tillage in
pastures where production of grass
whose radiation levels are below the
reference values is difficult
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Prepared based on the "Responses at Farmland” by the Ministry of Agriculture, Forestry and Fisheries [ MAFF) MAFF

On farms, thorough implementation of feeding management, including feeding forage

whose radiation levels are below the reference values is ensured.

In pastures, efforts to produce forage crops whose radiation levels are below the
reference values by decontamination measures, including inversion tillage, are making
progress (p.68 of Vol. 2, “Measures for Reducing Transfer of Radioactive Materials to Crops
(1/5) - Decontamination of Farmland -”).

Included in this reference material on December 1, 2015
Updated on March 31, 2017



HTEEE N Inspections for Radioactive Cesium in Livestock
Products Products

(i) Beef
Four prefectures (Ilwate, Miyagi, Fukushima, and Tochigi) inspect beef once every three
months or so for each farm household. However, for farm households whose proper
feeding management was confirmed by relevant local governments, inspections are
conducted once every 12 months or so.
However, inspections may be omitted for cattle (i) being fed by farm households where
radioactive cesium has not been detected at levels exceeding half of the standard limits
for the last three years, (ii) being fed only with imported feed or feed produced in fields
other than those subject to voluntary suspension of distribution and use of feed, and {jii)
for which the relevant prefectural government confirms that measures are being taken to
prevent use of any feed produced in fields subject to voluntary suspension of distribution
and use of feed and finds that inspections are not necessary.

(i) Milk
Inspections are conducted periodically by Fukushima Prefecture.
This does not apply to cooler stations, etc. (i) in areas where feeding management is
confirmed to be appropriate, (ii) where what is handled is only raw milk produced in areas

whose distribution restrictions were lifted more than three years ago, and (iii) where
inspection results for the latest three years are all below half of the standard limits.
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Prepared based on the "Concepts of Inspection Pl g and biisk and Cancell f Items and Areas to
which Restriction of Distribution and/or C: ion of Foods C d Applies™ (March 26, 2021) by the
Nuclear v dquarters rVIAFF

For beef, four prefectures (lwate, Miyagi, Fukushima, and Tochigi) conduct inspections
covering all relevant farm households. However, inspections are not required for farm

households for which the relevant local government confirms that measures are being
taken to prevent use of any feed produced in fields subject to voluntary suspension of
distribution and use of feed or otherwise feeding management is being implemented
appropriately.

Additionally, raw milk is also inspected periodically by Fukushima Prefecture.

Included in this reference material on March 31, 2013
Updated on March 31, 2022



Changes in Inspection Results for Livestock Products
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Feed for livestock is controlled to reduce radionuclides contained therein as low as
possible.
l Reference values for radioactive cesium concentrations in feed

Feed for cattle and horses: 100 Bg/kg

Feed for pigs: 80 Bg/kg

Feed for chickens: 160 Bg/kg

Feed for cultured fish: 40 Bg/kg

Since April 2011, inspection results for raw milk have all been below the standard limit
of 50 Bg/kg. Regarding beef and pork meat, radioactive cesium concentrations exceeding
the standard limit of 100 Bg/kg have not been detected since FY2013. Regarding chicken
meat and eggs, radioactive cesium concentrations exceeding the standard limit have never
been detected. Incidentally, these standard limits are those applied since April 2012 (in
FY2011, provisional regulation values were applied, but tabulation is based on the current
standard for the purpose of comparison with the results in and after 2012).

Included in this reference material on February 28, 2018
Updated on March 31, 2022



Wi Measures to Ensure Safety of Mushrooms and
WIELEUES Non-Wood Forest Products

O Introduce safe production materials in order to reduce
radioactive contamination

O Provide information on gathering of wild plants and mushrooms

~ Specific measures
1. Secure safe mushroom logs
(Support for the purchase of mushroom logs and bed logs,
matching of supply and demand of mushroom logs)
2. Decontaminate mushroom logs and bed logs and introduce
makeshift greenhouses, etc.

3. Disseminate cultivation management in line with the guideline and 3
give guidance therefor

G'8

4, Disseminate cultivation technology to reduce radioactive r
contamination
5. Provide information using the website and pamphlets and conduct

idance tour
L guidance tours )

pared the " ion Results Co i d ive Materials in Foods”™ by
the Ministry of Agriculture, Forestry and Fisheries (MAFF) MAFF
Other than wild plants and mushrooms for which cultivation management is impossible,

shiitake mushrooms, etc. cultivated using mushroom logs show variation in radioactivity
concentrations.
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Therefore, measures to reduce contamination are being taken, such as implementing
cultivation management in line with the “Guideline on Cultivation Management of Log-
cultured Mushrooms to Reduce Radioactive Materials” for the purpose of ensuring that
log-cultured mushrooms do not contain radioactive materials exceeding the standard
limit for foods, and developing bed log washing machines necessary for cultivating safe
mushrooms, etc.

In order to prevent distribution of wild plants and mushrooms with radioactivity
concentrations exceeding the standard limit, each local government imposes distribution
restrictions on producers and farmers markets and provides them with inspection results or
other information.

Included in this reference material on March 31, 2013
Updated on March 31, 2019



Provisional Safety Standards for Mushroom Logs,
WL etc. [Reference]

o Mushroom logs and beds may be distributed nationwide.

o Inorder to ensure the safety of supplied mushrooms,
provisional safety standards for radioactive cesium
concentrations for mushroom logs and beds were
established.

Provisional safety standards (from April 2012)

Mushroom logs and bed logs 50 Bqg/kg

Culture media for beds and
mushroom beds

Bed logs: Mushroom logs wherein mushroom fungi are planted
Mushroom beds: Culture media mixed with sawdust and nutrients wherein mushroom fungi are planted

G'8

200 Bq/kg

Prepared based on the "Responses at Farmlands” by the Ministry of Agriculture, Forestry and Fisheries (MAFF) MAFF
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Mushroom logs and beds may be distributed nationwide in the same manner as livestock
feeds. Therefore, in order to cultivate safe mushrooms, provisional safety standards for
radioactive cesium concentrations were set at 50 Bg/kg for mushroom logs and bed logs
and at 200 Bg/kg for mushroom beds, and they are managed properly so that contained
radioactive materials do not exceed those standards.

Included in this reference material on March 31, 2013
Updated on March 31, 2021
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Mushrooms, Wild Plants and Wild Bird and
WSS Animal Meat

D Bed-grown Shiltake mushrooms D Log-frown Shiltake miushr ooms
O Othar mushrooms Dwild plants.
0'Wild bird and animal mast
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Regarding mushrooms, for which cultivation management is possible, thanks to efforts
for securing safe logs and the introduction of makeshift greenhouses, etc., radioactive
contamination has been reduced through the use of production materials in conformity to
the standards. The percentage of mushrooms with radioactive concentrations exceeding
the standard limit is decreasing. This standard limit refers to 100 Bg/kg, which has been
applied since April 2012 (in FY2011, provisional regulation values were applied, but
tabulation is based on the current standard for the purpose of comparison with the results
in and after 2012).
B Provisional safety standards regarding radioactive cesium for mushroom logs, bed logs,

culture media for beds and mushroom beds

Mushroom logs and bed logs: 50 Bg/kg

Culture media for beds and mushroom beds: 200 Bg/kg

Radioactive concentrations exceeding the standard limit are still detected in some wild
mushrooms and wild plants, for which cultivation management is difficult. Therefore, their
shipment is thoroughly controlled continuously.

Wild bird and animal meat, such as boar meat and deer meat, still show radioactive
concentrations exceeding the standard limit, although the number of such cases is on
a decline. Feeding management like that for livestock animals is difficult for wild birds
and animals that move around freely. Therefore, shipment of wild birds and animal meat
is restricted by each prefecture in principle, and in some cases, only meat managed
based on shipment and inspection policies formulated independently by respective local
governments is permitted to be shipped out.

Included in this reference material on February 28, 2018
Updated on March 31, 2022



Approach for Inspections of Fishery Products

OMonitoring is conducted once a week or so based on the "Concepts of
Inspection Planning and Establishment and Cancellation of Items and Areas to

which Restriction of Distribution and/or Consumption of Foods Concerned
Applies"
* The fish ies in which radi i i ling 50 Bq/kg has been detected and major fishery products

are intensively inspected.
* Inspection results of neighboring prefecturesare taken into account.

Coastal fish Sea areas off prefectures are divided into zones in consideration of
(e.g., Japanese catch landing, fishery management and seasons, etc. and samples
sandlance, seabass, are collected at major ports.

flounders, etc.)

Migratory fish Fishing grounds are divided into zones off each prefecture from
(e.g., Skipjack tuna, Chiba to Aomori (by lines extending along the prefectural borders
sardines and mackerels, | to the east) in consideration of migration of fish, etc., and samples
Pacific saury, etc.) are collected at major ports of each zone.

Inland water fish Prefectural areas are divided into zones appropriatelyin

(e.g., YAMAME (land- consideration of fishery rights, and samples are collected in major

locked cherry salmon), | zones.
Japanese smelt, Ayu
sweetfish, etc.)

Prepared based on the "Responses at Farmland” by the Ministry of Agriculture, Forestry and Fisheries (MAFF) MAFF

Monitoring of radioactivity in fishery products covers major fish species and fishing
grounds, and species in which radioactive cesium concentration exceeding 50 Bg/kg has
been detected, based on the “Concepts of Inspection Planning and Establishment and
Cancellation of Items and Areas to which Restriction of Distribution and/or Consumption of
Foods Concerned Applies (Guideline).”

At present, inspections are conducted by classifying the fish species based on
their habitats and fishing seasons, while also taking into account inspection results of
neighboring prefectures, as shown in the table. Regarding migratory fish, such as bonito
and Pacific saury, which migrates over a wide area in the ocean, monitoring is conducted
broadly by multiple prefectures based on their migratory routes.
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Chronological Changes in Inspection Results for Fishery
Products
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Monitoring of fishery products has been conducted in particular focusing on fish and
shellfish which exceeded a radioactive cesium concentration of 50 Bg/kg or are the
major products of the relevant prefectures. Monitoring is conducted once a week or so in
principle. The number of fishery products exceeding the standard limit has been gradually
decreasing.

Shortly after the Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi
NPS Accident, approx. 30% of the fishery samples collected in (the sea neighboring)
Fukushima Prefecture exceeded the standard limit. Such samples decreased afterwards,
and there have been only three samples exceeding the standard limit since April 2015.
Since September 2014, there have been no samples collected in prefectures other than
Fukushima Prefecture that contained radioactive cesium exceeding the standard limit.

Some freshwater fish caught in and outside Fukushima Prefecture still show radioactive
cesium concentrations exceeding the standard limit even in FY2020, but the number of
such fish is decreasing year by year.

The standard limit refers to 100 Bg/kg, which has been applied since April 2012 (in
FY2011, provisional regulation values were applied, but tabulation is based on the current
standard for the purpose of comparison with the results in and after 2012).

Included in this reference material on February 28, 2018
Updated on March 31, 2022
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= Provision of Information on Place of Product Origin to
Wil Consumers

"Osince October 2011, it has been recommended to display places of origin of fresh
fishery products, mainly those caught on the Pacific side of eastern Japan, by
dividing the sea areas into 7 zones and clarifying these zone names.

| Zones for migratory fish | Display example

[Migratory fish species]
Salmaon shark, blue shark, shortfin mako shark, sardines,

. salmon and trout, Pacific saury, Japanese amberjack, Japanese
"+ Jack mackerel, marlins, mackerels, bonito and tunas, Japanese
-+flying squid, spear squid, and neon flying squid
Line of 200 nautical miles off the
coast of Honshu

|

Due east line extending from
the border between Aomori

Hokkaido and Aomori
and lwate Prefectures

(i} Off the coast of Sanriku Due east line extending from
/ (morthern part) the border between lwate and
. Miyagi Prefectures
i(iiil Off the coast of Sanriku Tue eastline extending from -
(southern part) | the border between Miyagl and Indicate the water zone
(iv) Off the coast of Fukushima Prefectures of catch on a label
Fukushima S east line extending from '
(v} Off the coast of the border between Fukushima
Hitachi and Kashima and Ibaraki Prefectures

27 (i Due east line extending from
/7 | {vi) OFf the coast of Boso J e
[ i the border between Ibaraki and

| Due east line Chiba Prefectures

extending to the east

from Nejimazaki, Chiba Prepared based on the "Responses at Farmland” by the MAFF
Ministry of Agricults Forestry and Fisheries (MAFF)

Since October 2011, the national government has been encouraging producers to display

places of origin of fresh fishery products, mainly those caught on the Pacific side of eastern
Japan so that consumers can easily understand where the relevant fishery product was

caught.

Included in this reference material on March 31, 2013
Updated on March 31, 2019
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Import

Outline of Lifting and Easing of Food Import Measures by Other Countries

M b
Pt B 2 d Regions after the TEPCO's Fukushima Daiichi NPS Accident

In response to the accident at TEPCO's Fukushima Daiichi NPS, countries and regions all over the world
imposed various measures on imports from Japan. However, as a result of all-out efforts by the
government of Japan, such regulatory measures have been lifted or eased (out of the 55 countries and
regions that imposed measures, 41 lifted measures, while 14 continue imposing them).

Details of regulatory measures

Countries and regions
(Number of countries and regions) €

Canada, Myanmar, Serbia, Chile, Mexico, Peru, Guinea, New Zealand,
Colombia, Malaysia, Ecuador, Viet Nam, Iraq, Australia, Thailand, Bolivia,
Completely lifted import measures (41) India, Kuwait, Nepal, Iran, Mauritius, Qatar, Ukraine, Pakistan, Saudi Arabia,
Argentina, Turkey, New Caledonia, Brazil, Oman, Bahrain, Congo DR, Brunei,
Philippines, Morocco, Egypt, Lebanon, UAE, Israel, Singapore, USA

_ ?;Snﬁi';::: L";‘;:;L?Q:;s Hong Kong, China, Taiwan, South Korea, Macau
Continuing
r:;r:ms Requests issuance of
(14) inspection certificates for EU , EFTA (Iceland, Norway, Switzerland, Liechtenstein) , UK,
items from some or all French Polynesia, Russia, Indonesia
prefectures (9)

Mote 1) As of October 10, 2021; Classification in accordance with the details of the regulatory measures; Prefectures in Japan and items
subject to respective regulatory measures differ by country or region.

Mote 2} 27 EU countries and the United Kingdom were counted as one region as they jointly imposed import measures.
Number of countries / regions was revised because the UK excluding Northern Ireland adopts measures different
from that of EU from 10 Oct 2021,

Note 3) The governments of Thailand and the UAE lifted import measures except for those on some wild animal meat
whose export is not allowed due to quarantine or other grounds. MAFF

In response to the accident at Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi
NPS, countries and regions all over the world imposed various measures on imports from
Japan. However, as a result of all-out efforts by the government of Japan, such regulatory
measures have been eased or lifted. The number of countries or regions imposing
measures has decreased from 55 immediately after the accident to 14.

L'8

Included in this reference material on February 28, 2018
Updated on March 31, 2022
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Chapter 9

Efforts toward Recovery from the Accident

Chapter 9 explains efforts toward recovery from the accident, such as measures
against environmental contamination by radioactive materials discharged due to the
accident at Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS and
transition of Areas under Evacuation Orders.

You can understand how to recover areas contaminated with radioactive
materials, how to treat waste, and what measures are being taken at present in Areas
under Evacuation Orders and surrounding areas. J




Reduction of Radiation Doses

Radioactive materials released into the air due to the accident at Tokyo Electric Power Company (TEPCO)'s
Fukushima Daiichi NPS fell onto the ground with rain, etc. and adhered to soil, vegetation, and buildings in
people's living environment. Soil and vegetation, etc. thus contaminated are being removed through
decontamination work. Removed soil and vegetation, etc. are shielded to prevent them from affecting the
surroundings, thereby reducing radiation doses people receive from the environment.

Methods of reducing radiation doses

Remove Shield
e.g.) Strip topsoil; Remove branches e.g.) Enclose contaminated items Keep away
and leaves; Remove fallen leaves; with soil or concrete; Replace e.g.] Prohibit access, ete.
Wash off contamination, etc. topsoil with subsoil, ete.

Survey meter @

Prepared based on the website, “Environmental Remediation,” of the Ministry of the Environment

Radioactive materials released into the air due to the accident at TEPCO’s Fukushima
Daiichi NPS fell onto the ground with rain, etc. and adhered to buildings, soil, and
vegetation, etc. across a wide area. Therefore, the national government has been striving
to reduce additional exposure doses through decontamination such as removing those
released radioactive materials.

There are three methods of reducing additional exposure doses to remove, to shield,
and to keep away radioactive materials. Combination of these methods can reduce
additional exposure doses efficiently.

The first is to remove radioactive materials adhering to soil, vegetation or buildings, etc.
from people’s living environment by such means as stripping topsoil, removing tree leaves,
branches and fallen leaves, and washing and cleaning the surface of buildings.

The second is to cover radioactive materials with soil, etc. thereby shielding radiation
and reducing ambient doses and exposure doses accordingly.

The third is to take advantage of the characteristic of radiation that the radioactivity
intensity reduces as the distance increases (in inverse proportion to the square of the
distance from the relevant radioactive material) (p.50 of Vol. 1, “Characteristics of External
Exposure Doses”).

If radioactive materials are kept away from people, exposure doses can be reduced.
Therefore, one option is to prohibit access to places where radioactive materials exist.

These methods are combined and employed to reduce people’s additional exposure
doses.

(Related to p.174 of Vol. 1, “Three Principles of Reduction of External Exposure”)

Included in this reference material on March 31, 2013
Updated on February 28, 2018
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PO S MR Changes in Average Dose Rates in Areas where the National Government Directly

|. Estimation based on approx. 340,000 pleces of data from the results of the monitoring conducted prior to decontamination work from
November 2011 to October 2016 and the results of the monitoring conducted after work from 2011 to June 2017

=/ 2 Conducted Decontamination Work (Residential Areas and Agricultural Land)

[+

g (O Radiation doses have been reduced spprox. 18 years earlier through d ination work, d with a case where no measures had
E; been taken.

3 (O Decontamination is the basis for the reconstruction of disaster-affected areas. The national government is committed to contributing to
=3 the recenstruction of those areas, including the lifting of evacuation orders, through achieving early reduction of radiation doses.
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The average radiation doses decreased by
approx. 59%, compared with a case where
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Prepared by the Ministry of the Environment

This figure shows decreases in doses of accident-derived radioactive materials as
estimated based on approx. 340,000 pieces of data from the results of the monitoring
conducted prior to decontamination work from November 2011 to October 2016 and the
results of the monitoring conducted after decontamination work from December 2011 to
June 2017.

The blue line in the graph shows air dose rates estimated based on the values of August
2011 only taking into account the influence of natural attenuation and weathering (natural
factors such as wind and rain). The red line in the graph shows air dose rates estimated
also taking into account the effects of decontamination. When comparing both of these
air dose rates as of March 2018, it is known that the average air dose rates decreased by
approx. 59% as a result of decontamination. This means that the reduction of air dose
rates was accelerated by approx. 18 years through decontamination work.

In this manner, decontamination work has brought about an earlier reduction of radiation
doses, while assisting the effects of natural attenuation of radioactive materials.

(Related to p.11 of Vol. 1, “Half-lives and Radioactive Decay”)

Included in this reference material on March 31, 2014
Updated on March 31, 2022



Decontamination Methods

Decontamination has been conducted in accordance with the

circumstances of respective areas.
Specific methods differ by location.

Effective methods differ depending on the status of i with rad! fve mater fals. First, ambient dose rates are measured, and an
optimal method is selected on a by-case basis. Radi ﬂuses are i before and after decontamination work to confirm the effects.
P
d
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Prepared based on the website, "Environmental Re

This figure explains specific decontamination methods.

Even in areas where radiation doses are relatively low, fallen leaves and dirt containing
radioactive materials are apt to accumulate under the leaves or in gutters of houses or
in ditches on the street, causing higher ambient doses in the surrounding areas. At such
locations, fallen leaves and dirt are removed and the relevant places are washed and
cleaned.

There are areas where radioactive materials adhere to the shrubbery, underbrush or
fallen leaves. Radioactive materials are removed through mowing of vegetation, pruning and
removal of fallen leaves.

In areas where radiation doses are relatively high, other decontamination methods,
in addition to those employed at areas with relatively low radiation doses, may need to
be employed. For example, as radioactive materials mostly exist within a layer a few
centimeters below the ground surface, effects of radioactive materials can be mostly
diminished by stripping topsoil (for example, to a depth of 5 cm) or replacing topsoil with
subsail.

Areas where radioactive materials adhere to roofs and walls of buildings or on the paved
road, relevant parts are washed and cleaned but such method may not be effective in cases
where radioactive materials adhere firmly depending on the nature of their raw materials.

For farmland, proper methods need to be selected in consideration of the effects on
agricultural products, as well as the effects on people due to exposure. In farmland plowed
after the accident, radioactive materials exist little deeper from the ground surface. However,
if all contaminated soil is removed, the farmland becomes unsuitable for farming. Therefore,
at such farmland, various methods such as deep tillage (plowing soil as deep as 30 cm in
principle) or inversion tillage (replacing topsoil with subsoil) (p.68 of Vol. 2, “Measures for
Reducing Transfer of Radioactive Materials to Crops (1/5) - Decontamination of Farmland -”)
are being employed.

Included in this reference material on March 31, 2013
Updated on February 28, 2018
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Special Decontamination Areas and Intensive
Contamination Survey Areas

Special Decontamination Areas Intensive Contamination Survey Areas

Municipalties desgnatedas
Intenseve Cortameat onSurvey heate
Aress Prefecture
Municipaities whose desgnation as
= ionSurvey Areas
was remaved
‘l“‘., [] Specisi Decontamination Areas
i e s g Miyagi
- Prefecturs
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H e
4t Katsurao - ll
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e : “TEm X0 Qrugu,ﬁ;ﬁ... * Fukushima
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TEPCO's N
Fukushima 4 -1 kel
Dalichi : 5
NP5 o Tochigi it

" Gunma ¢ Prefecture
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T Ibaraki Prefecture
Kawauchi i : oY
Village S Ws:}hm,
il j M ecture
O P e
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Prepared based on the website, "Environmental

As of March 31, 2021 " of the Ministry of the E

After the accident at Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS, the Diet enacted the Act
on Special Measures Concerning the Handling of Environment Pollution by Radioactive Materials Discharged by the
Nuclear Power Station Accident Associated with the Tohoku District - Off the Pacific Ocean Earthquake that Occurred
on March 11, 2011 (Act on Special Measures Concerning the Handling of Environment Pollution by Radioactive
Materials) in August 2011.

Special Decontamination Areas and Intensive Contamination Survey Areas were designated as areas where
decontamination is to be conducted under this Act on Special Measures. The decontamination has been conducted in
these areas in line with the Act. The soil and waste removed through decontamination work are collected, transported,
stored, and finally disposed of safely based on the same Act.

Special Decontamination Areas are areas where the national government directly conducts decontamination work.
11 municipalities in Fukushima Prefecture which were once designated as a Restricted Area or a Deliberate Evacuation
Area are designated as Special Decontamination Areas.

Intensive Contamination Survey Areas are areas where municipalities take the initiative in decontamination work,
and the national government takes financial measures and technical measures to assist these municipalities.

Whole area decontamination work was completed in all municipalities designated as Special Decontamination Areas
by the end of March 2017. Thereafter, by the end of March 2018, whole area decontamination work was completed in all
100 municipalities in eight prefectures including Intensive Contamination Survey Areas, except for Restricted Areas.

In cases that there are any points where the effects of decontamination are not maintained after the completion of
whole area decontamination work, causes are to be ascertained to the extent possible depending on the circumstances
of individual points, and follow-up decontamination is to be conducted when it is found necessary by comprehensively
taking into consideration the spread of the contamination and the effects and feasibility of decontamination work, in
addition to additional exposure doses.

In Special Decontamination Areas, evacuation orders were all lifted by March 4, 2020, for all Habitation Restricted
Areas and Preparation Areas for Lifting of Evacuation Orders. Additionally, in Intensive Contamination Survey Areas, it
was confirmed that radiation doses decreased to below 0.23 pSv/h in 18 municipalities by the end of December 2021,
and the designation as Intensive Contamination Survey Areas was removed for these 16 municipalities.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Storage in Temporary Storage Sites

Removed soil and waste generated by decontamination is safely managed in
Temporary Storage Sites

Status of storage of
remaovedscll and waste in
‘a Temporary Storage Site

Basie structure and management/inspection of
Temporary Storage Sites (example of Temporary
Storage managed by the national government)

Storage soiland

waste

|
@

Flexdble containers [filled with removed soll and waste]

Upper sheet (air il i sheet, i ious sheet, ete.)

Safe distance Heat dissipation (degassing ) pipe

e

Groundwates  :

‘manitaring
boreholes

Prepared by the Ministry of the Environment

The soil and waste removed through decontamination work are stored and managed
temporarily on site or at Temporary Storage Sites.

Specifically, removed soil and waste are put in a container (flexible container, etc.) and
placed on an impermeable layer (impermeable sheet, etc.), and is shielded sufficiently
by such methods as placing sandbags filled with uncontaminated soil around the site to
reduce air dose rates at the boundary to the same level as that in the surrounding areas.

Additionally, the site is covered with an impermeable sheet, etc., thereby preventing
scattering and leakage of removed soil and waste and further preventing infiltration of
rainwater and resulting contamination of groundwater, etc.

Radiation doses at the site and radioactivity concentrations in groundwater are
measured regularly.

Furthermore, from the perspective of keeping the site away from the public (securing
distance), public access to the site is prohibited, and shortening of working hours and
other measures are also considered from the perspective of reducing workers’ exposure to
radiation (p.174 of Vol. 1, “Three Principles of Reduction of External Exposure”).

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Status of Removed Soil Outside Fukushima
Prefecture

(O Removed soil outside Fukushima Prefecture has been stored safely by respective
municipalities based on the storage methods regulated by the national government.

(O Municipalities are to follow the disposal methods regulated by the national government, if
they collect removed soil and dispose of it by means of landfill in the future.

(O However, specific disposal methods have not been determined, and the national government
is required to specify disposal methods by Enforcement Regulation.

= At present, the Study Team on Disposal of Removed Soil, which consists of intellectuals, is
deliberating on disposal methods from professional standpoints. Furthermore,
demonstration projects on landfill disposal have been implemented in Tokai Village in Ibaraki
Prefecture, Nasu Town in Tochigi Prefecture, and Marumori Town in Miyagi Prefecture.

. 7 ; N
Collection qnd Storage Disposal
transportation i el e e

* Regulated under * Regulated under
Landfill

Enforcement Regulation Enforcement Regulation

Cover soil

8 J/

Prepared by the Ministry of the

Removed soil outside Fukushima Prefecture has been stored safely by respective
municipalities (decontamination entities) based on the storage methods regulated by the
national government.

Municipalities are to follow the disposal methods regulated by the national government,
in case of disposing of removed soil by means of landfill.

However, specific disposal methods have yet to be determined, and the national
government is required to specify disposal methods by Enforcement Regulation.

Accordingly, the Ministry of the Environment (MOE) established the Study Team for
Disposal of Removed Soil, which consists of intellectuals, in December 2016, and the
Study Team has been continuing deliberations from professional standpoints. Furthermore,
MOE has been implementing demonstration projects on landfill disposal at three locations,
Tokai Village in Ibaraki Prefecture, Nasu Town in Tochigi Prefecture, and Marumori Town
in Miyagi Prefecture, with the aim of confirming influence on the workers and surrounding
environments in case of disposing of removed soil by means of landfill.

Based on the results of the demonstration projects and deliberations by the Study Team,
the national government will establish a necessary Enforcement Regulation and Guidelines.

Included in this reference material on March 31, 2019
Updated on March 31, 2022
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Comprehensive Efforts to Restore Forests and
Forestry in Fukushima

I. Efforts toward regeneration of forests and forestry

1. Efforts for ensuring safe and secure living environmant * Basedon nuds of lonl pcopli. dc:ornunlnatbon was condu:ttd

* Steadily continue decontamination work for forests near properly at places in the forest where residents enter for
people's houses, etc. recreation or daily use; Make efforts for regenerating forestry in

* For residential areas surrounded by forests on thrn lid“. broad leaf forests and bamboo groves, etc.
taking as v, such as d + Select model districts in and around Areas under Evacuation
forests 20m or further from the border or installing barriers to Orders (including areas where evacuation orders have been lifted),
prevent soil runoff comprehensively promote efforts for restoring Sotoyama forests in

those model districts, and reflect the outcomes of such efforts in
carrying out further appropriate measures.

- IOF ISES Ll LN ne
Pmncm a project to oonduct tree Ihmnmg ar mh

maintenance work together with measures conceming
dicacth Is, and a d project aiming for

regeneration of forestry

Newly prepare a guidebook on radiation safety that is easy to

understand for workers

. Future-oriented efforts for research and studies

. engage in and studies for g
rad!at!an doses in the forest, understanding behavior of
radioactive materials and reducing radiation doses; Continue
efforts for regeneration of forests and forestry into the future
while utilizing the outcomes of such research and studies in

formulating further measure

III. Information provision and communicatio

*+ Meticulously provide the latest information regarding edge on radicactive mulenﬂls in forests and the national government's efforts
toward regeneration of forests and forestry, using such media as relevant and PR mag.

* Continue efforts for ensuring safe and secure lives of the people in Fukust through good ¢ ation, including
dispatching experts

Prepared by the Ministry of the Environment

In addition to decontamination, comprehensive efforts for regenerating the forestry industry and
ensuring safe and secure lives of the residents are indispensable for the regeneration of forests and
forestry in Fukushima Prefecture. Based on the guideline, “Comprehensive Efforts to Restore Forests
and Forestry in Fukushima,” which was compiled by the Reconstruction Agency, the Ministry of
Agriculture, Forestry and Fisheries, and the Ministry of the Environment in March 2016, relevant
ministries and agencies have been carrying out measures comprehensively for those purpose, while
obtaining the understanding of the people in Fukushima. The Reconstruction Agency, the Ministry
of Agriculture, Forestry and Fisheries, and the Ministry of the Environment jointly conducted the
Satoyama Restoration Model Project in 14 municipalities (Kawamata Town, Hirono Town, Kawauchi
Village, Katsurao Village, Soma City, Nihonmatsu City, Date City, Tomioka Town, Namie Town, litate
Village, Tamura City, Minamisoma City, Naraha Town, and Okuma Town) based on the guideline, and
the outcome was compiled and published in November 2020. Since FY2020, efforts for restoring
Satoyama forests have been continued as the “Satoyama Restoration Projects” by expanding the
coverage to 48 municipalities.

According to the knowledge obtained at the investigative committee on remediation established
in the Ministry of the Environment, it is found that removal of sedimentary organic materials at
locations 20m or further from the border of the forest adjacent to houses and farmland, etc. has
little effect in reducing air dose rates at the forest border. Also, broad removal of sedimentary
organic materials in forests may even make things worse, in ways such as increasing bad effects
on trees due to causing erosion of dirt, etc. containing radioactive cesium or impoverishing the soil.
Accordingly, under the basic policy to prioritize areas especially necessary from the perspective of
protecting human health, decontamination of forests has been conducted within approx. 20m from
the borders of the forests adjacent to houses or farmland, etc., in principle.

Included in this reference material on March 31, 2017
Updated on March 31, 2022 @
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Interim Storage Facility for Removed Soil and
Facility

Waste
) The Interim Storage Facility (ISF) was built to safely and intensively and store d soil, waste, and incinerated
ash (>100,000 Bq/kg) generated by dec ination in Fukushima Prefecture, until final disposal outside the prefecture

within 30 years from the start of transportation to the Interim Storage Facility.

(& Okuma Town and Futaba Town agreed to the request to build the facility, which was a very important decision. The Ministry
of the Environment will continue to work on the ISF project with a “Safety First” approach.

(O The total area of the planned site for the ISF is approx. 1,600 ha (almost the same as the area of Shibuya Ward in Tokyo). By
the end of December 2021, the national government acquired land of approx. 1,263 ha (approx. 78.9% of the total sites).

| e conrarn b 5

Legend
e T anrmaon Waste S
e

Saockysrds

| Screaricg Faglay

At the ISF, the following are to be stored:

() Removed soil and waste (e.g. fallen leaves and branches, etc.) generated due to

decontamination work in Fukushima Prefecture;

(ii) Incineration ash with radioactivity concentration exceeding 100,000 Bg/kg.

The ISF is a facility to safely and intensively manage and store the above until final
disposal outside the prefecture within 30 years after the commencement of interim storage.
It is comprised of Reception/Separation Facilities, Soil Storage Facilities, and Waste
Storage Facilities, etc.

Consent to accept the construction of the ISF was obtained from Fukushima Prefecture
in September 2014 and from Okuma Town and Futaba Town in January 2015. The total
area of the planned site is approx. 16 km?, almost the same area as Shibuya Ward in Tokyo.
By the end of December 2021, the national government acquired land of approx. 1,263 ha
(approx. 78.9% of the total sites). The national government considers it most important to
obtain understanding on the ISF project, not to mention building a relationship of trust with
landowners, and is committed to continuing efforts while providing sufficient explanations
to landowners.

Included in this reference material on January 18, 2016
Updated on March 31, 2022



Construction of Interim Storage Facility

e I Facility, |
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The Reception/Separation Facilities receive the removed soil and waste which is
transported from the Temporary Storage Sites in Fukushima Prefecture to the ISF. The soll
and waste are unloaded from trucks, taken out from container bags and separated into
combustibles and incombustibles. The Soil Storage Facilities store the soil treated at the
Reception/Separation Facilities safely in accordance with their radioactivity concentrations
and other properties. As waste-related facilities, Temporary Incineration Facilities,
Temporary Ash Treatment Facilities, and Waste Storage Facilities are also constructed.
At Temporary Incineration Facilities, decontamination waste, disaster waste, and plants,
etc. that are combustible are incinerated to minimize the volume. Generated incineration
ash, etc. are melted at Temporary Ash Treatment Facilities to further reduce volume. Ash
generated at Temporary Ash Treatment Facilities is encapsulated in square steel containers
and stored at Waste Storage Facilities made of reinforced concrete, etc.

Construction of these facilities was commenced first for Reception/Separation Facilities
and Soil Storage Facilities in November 2016. Then, reception and separation of the
removed soil and waste started in June 2017 and storage of the soil sorted out started at
the completed Soil Storage Facilities in October 2017. In March 2020, the ISF commenced
operations of facilities for all processes of the treatment and storage of removed soil and
waste.

At these facilities, safety measures to prevent scattering and leakage of radioactive
materials are taken. At the Reception/Separation Facilities, scattering of radioactive
materials to outside of the facilities is being prevented by roofs, walls, and double doors
and through negative pressure control. Floors are structured not to allow permeation
of a liquid for the purpose of preventing contaminated water, etc. from permeating into
groundwater. At Soil Storage Facilities, scattering of radioactive materials is prevented by
watering, and covering with soil, and permeation into groundwater is prevented by seepage
control. Leachate, etc. generated at these facilities is treated properly at a leachate
treatment facility and is discharged after water quality management.

Included in this reference material on February 28, 2018
Updated on March 31, 2022 =
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Transportation of Removed Soil and Waste

(O Transportation of the soil and waste from Temporary Storage Sites (TS5) to the Interim Storage Facility (15F) has been implemented mostly using 10-ton dump
trucks.

(@] Trampurtannn was :nmmemd at the end of mma In FY2021, remaved soll and waste were trampmzd from mmumdpajmes Efforts will be :unumed.

iming to almost compl e of s0il and waste that hs emporarily stored within Fukushim: xt 105
mmumn}l._and tranworratlnn ui’fernmd wll and wast CF InSpedﬂed Ri and Saaem;swulr alw bepromu:ed
() Safe and secure ion is being through ing the whole amount of material to be transported and operation of trucks used for
and cond etc,

O Approx. 12,460,000 m* of :emmed soil and wamimdmm those in Restricted Areas) has been transported to the ISF [as of the end of December 2021).
* Total of the amount stored at the Temporary Storage Sites and the amount already transported: Approx. 14,000,000 m (estimation as of October 2018)

Management and monitoring of transportation
Management of the whole amount of material to be transported

# Objects to be transported from Temparary Storage Sites are all managed
centrally by the unit of storage container.

Ma n:hemem of operation of trucks used for transportation

- etc. of trucks is on areal-time basts by the
useofﬁl’surunwrmnn;

® Instructions concerning schedule adjustments and route changes depending
on circumstances.

* Even |

b if
that needs to be d, suchcbject isto
be transparted to the ISF.

Prapared by the Ministry of the Environment

In line with the FY2021 Policies for the ISF Program published on December 11, 2020, it is
intended to almost complete transportation of removed soil, etc. that has been temporarily
stored within Fukushima Prefecture (excluding those in Restricted Areas) to the ISF by the
end of FY2021, and transportation of removed soil and waste in Specified Reconstruction
and Revitalization Base Areas will also be promoted. As of the end of December 2021, an
accumulative total volume of approx. 12,460,000 m® of the removed soil and waste had
been transported to the ISF.
Transportation is being conducted on a safety-first policy. Major traffic safety measures
are as follows.
1. Training for new and existing workers:
Training on transportation of removed soil and waste to the ISF is provided to truck
drivers and other workers newly employed. Workers already engaging in transportation
also receive training again every fiscal year.
2. Pre-driving of transportation routes:
All drivers drive the transportation routes in advance to mutually check high-risk spots
and things to note, etc.
3. On-site checking of driving status:
At spots where attention should be paid for speeding or heavily trafficked spots, etc.
driving status of trucks transporting removed soil and waste is checked (including on
their way back).
4. Commendation of superior drivers:
With the aim of improving and maintaining drivers’ motivation and safety awareness,
superior driver certificates (to be put on helmets and dashboards) are given to drivers
who conducted transportation safely for 100 days or longer via contractors.

Included in this reference material on February 28, 2018
Updated on March 31, 2022



Interim Final Disposal Outside Fukushima Prefecture and Technology Development
Gl 10 =511 Strategy for Volume Reduction & Recycling of the Removed Soil

_/
Prepared by the Mlnlswvof the Environment

) Outlineof the “Technology Devel Strategy for

For achieving final disposal of the soil and waste removed through off-site decontamination
work outside Fukushima Prefecture within 30 years from the commencement of interim
storage, it is important to increase the amount of removed soil and waste that can be
recycled to the extent possible through processing them while fully utilizing volume
reduction technology, thereby reducing the total amount for final disposal. Volume
reduction technology includes heat treatment and treatment by classifying removed soil
and incineration ash into fine grains and sand and pebbles. Regarding volume reduction
and recycling of removed soil and waste, efforts have been made steadily to develop
technologies, promote recycling, and study the direction for final disposal in line with the
“Technology Development Strategy for Volume Reduction & Recycling of the Removed
Soil under Interim Storage,” which the Ministry of the Environment (MOE) published in April
2016. In the mid fiscal year of the Strategy (FY2018), MOE comprehensively reviewed the
achievement of the interim target and the forecast of technology development and recycling
in the future, etc. and revised the Strategy in March 2019. Additionally, MOE published a
guide (draft), which compiled technological matters to note in handling recycled soil safely
in public works, etc., in March 2019 and updated it in December 2019.

Included in this reference material on March 31, 2019
Updated on March 31, 2022
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Basic Concept for Safe Use of Removed Soil
Sl el Processed into Recycled Materials

(O) The Ministry of the Environment (MOE) released "Basic Concept” in June 2016 to realize the use of the
removed soil under proper management after volume reduction and recycling materialization on the premise
of securing radiation safety.

() According to a policy of Basic Concept, MOE implements demonstration and model projects, confirms
radiation safety, studies specific management systems, while fostering understandings of public all over Japan
and developing an environment towards full-scale recycling.

| LimitedUse |

¥ The use of contaminated soil ks to be limited to public project whaose
management entity and responsible system are clear such as basic structure
of banking, which assumed not to change shape artificially for a long time.
Eg. coastal levees, seaside protection forests, embankment materials for roads,
cover soil for wasted I

| Proper M t | N
The additional exposure dase should be restricted below 1 mSv/y during the
construction.

Radioactivity concentration recycling level of Cs-137 included in the scil is
below 8,000 Bg/kg as a principle, and is set separately for each use.

Shiedding s installed to cover soil and prevent the leakage and scattering.
The data is also recorded. j

atsand filler for land

Thickness allcwable encugh to conduct repalring
a5 8 civilenginesring structure Even If there Is any cave-in or
 EEEEE— celiapse of siope, the thickness

Recycled

materials

Prepared by the Ministry of the Environment

With the aim of broadly obtaining understanding and trust of the public and local residents for recycling of the soil
removed through off-site decontamination work in Fukushima Prefecture, and at the same time promoting safe use of
removed soil processed into recycled soil by stage, the Ministry of the Environment (MOE) compiled the Basic Concept
for Safe Use of Removed Soil Processed into Recycled Materials in June 2016. This Basic Concept imposes a limitation
that processed removed soil be only used in public works, etc. where management entities and responsibility-related
systems are clarified. It also sets the upper limit for radioactivity concentrations of recycled materials to limit additional
exposure doses, while supposing that they are used under proper management, such as with shielding by cover soil.

At present, based on this Basic Concept, MOE is implementing demonstration projects in Minamisoma City and
litate Village to confirm the safety of processed removed soil. The results obtained so far through the demonstration
projects have shown no significant changes in air dose rates or other values since commencing the projects, and
measured values of radioactive cesium in seepage water through cover soil were all below the detection limit. In
Minamisoma City, a trial embankment was created using recycled materials and radiation monitoring was conducted.
As a result, data for over three years were obtained, and the embankment was removed in FY2021.

In litate Village, preparatory work for the development of farmland was commenced in June 2020 and creation
of an embankment was commenced in April 2021. In the village, an experiment to grow edible crops has been
conducted to confirm growth and safety. In the experiment in FY2021, measured concentrations of radioactive cesium
in those edible crops were judged to be below the detection limit (The method of measuring radioactive cesium
concentrations in foods specified by the Ministry of Health, Labour and Welfare sets the detection limit as less than 20
Bay/kg. As a result of continuing measurements until Cs was detected, all values were 0.1 to 2.5 Bg/kg, far below the
standard limit for general foods (100 Bag/kg)). Additionally in FY2021, a test to check functions of paddy fields was also
conducted.

For achieving final disposal outside Fukushima Prefecture, the national government has been holding meetings to
exchange opinions nationwide since FY2021 or has otherwise been fundamentally strengthening activities to obtain
public understanding for the need and the safety of volume reduction and recycling of waste.

MOE'’s website, “Interim Storage Facility”: Demonstration Project for Recycling in Minamisoma City
http://josen.env.go.jp/chukanchozou/facility/effort/recycling/minamisoma.html (in Japanese)
MOE'’s website, “Interim Storage Facility”: Demonstration Project for Recycling in litate Village
http://josen.env.go.jp/chukanchozou/facility/effort/recycling/iitate.html (in Japanese)

Included in this reference material on March 31,2019
Updated on March 31, 2022 @



Progress of Disposal of Disaster Waste Directly Governed by the
National Government in Designated Areas in Fukushima Prefecture
: Disaster waste has been disposed of based on the
Treatment Plan on Waste within the Management Areas
(partial revision on December 26, 2013]
[Amount of Waste within e
the Management Areas i —
having been transported to wine —-—--.a—mm
Temporary Storage Sites] =
2,040,000 tons were recycled), dod 20 Apell 30N
and approx. 200,000 tons
were landfilled). llfg L

|
E

CAs of the end of November
2021, a total of approx. 3.17
million ton: of waste had
been transported to
Temporary Storage Sites (of
which, approx. 540,000 tons
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ContaminatedWaste
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Restricted Argas.

[Removal of tsunami rubble]

CTsunami rubble in former Restricted Areas was all transported to Temporary
Storage Sites in March 2016, except for such rubble left in Restricted Areas.

y Inci jon Facilities]

| Mamie Town, Okuma Town and
Futaba Townn

Kawauchi Village, litate Village
(Komiya district], Tomicka
Town,Minamisoma City, Katsurao
Village, fitate Village (Warabidaira
| district], and Maraha Town

*Tamura City Te
* Futaba Town hanmw-wlndmiﬂonm
¥ ity in Okuma Town (D ber 2017) Prepared by the Ministry of the Environment

Waste within the Management Areas in Fukushima Prefecture has been disposed of based
on the Plan on Waste within the Management Areas, which was revised in December 2013.

Such waste, which includes tsunami rubble, debris of damaged houses, and waste from
houses after cleaning-up, has been transported sequentially to Temporary Storage Sites.
As of the end of November 2021, a total of approx. 3.17 million tons had already been
transported. Transported waste is recycled as much as possible.

It was decided to incinerate inflammable waste to reduce volume at Temporary
Incineration Facilities constructed at 11 locations in nine municipalities. As of the end
of November 2021, four such facilities were in operation and waste is being steadily
incinerated.

Included in this reference material on February 28, 2018
Updated on March 31, 2022




Ensuring Safety for Temporary Storage of
Designated Waste

& Bs G /
Elevate a cenain'l parcel of and surround those Cover them up with soil Cover the whole area with
land by adding soil bags with sandbags to shield radiation _ an impermeable sheet

Structure of a Temporary Storage Site Checking of sto statu
(in the case of agricultural and forestry waste) xng rage 2

The status of storage at Temporary Storage Sites

*Take measures to prevent scattering and runoff of
P g is to be checked to ensure that designated waste

waste - ; : :
. . - is properly stored in compliance with the
*Take required measures against radiation dandards . ohc-shaciflod ir thi Adkon okl
(isolation or shielding using sandbags, etc.) Measuresr I I

+Take measures to prevent infiltration of rainwater
using impermeable sheet, etc.

Staff of the Regional Environmental Office checking the storage status|

Prepared based on the website, "Information on Disposal of Radioactive Waste,” of the Ministry of the Environment

Designated waste includes ash left after incinerating waste contaminated with radioactive
materials, sludge generated through sewage treatment, soil generated at water treatment
plants to supply tap water (p.40 of Vol. 2, “Waterworks System”), agricultural and forestry
waste such as rice straw and pasture grass, etc.

As of the end of September 2021, there was a total of over 380,000 tons of designated
waste in 10 prefectures, including Tokyo Metropolis. Such waste is temporarily being stored
at incineration facilities, water treatment plants, sewage treatment facilities, farmland,
etc., where it was generated, until the national government establishes a proper disposal
system.

The waste is to be covered with impermeable sheets, etc. to prevent infiltration of
rainwater and measures to prevent scattering and runoff of the waste are being taken
in line with the guidelines and the Act on Special Measures Concerning the Handling of
Environment Pollution by Radioactive Materials. Officials of the Ministry of the Environment
visit various locations and check the status of temporary storage periodically to ensure safe
and proper storage of designated waste.

Included in this reference material on January 18, 2016
Updated on March 31, 2022
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Procedures for Disposal of Designated Waste in

Fukushima Prefecture

OThe Ministry of the Environment has been carrying out a program to reduce vol
designated waste through incineration and drying, etc.

O withregardtod d waste g d in Fukushima Prefecture, waste with radioactivity concentrations
exceeding 8,000 Bq/kg but 100,000 Ba/kg or below is to be transported to the existing controlled landfill site, while
waste with radioactivity concentrations exceeding 100,000 Bq/kgis to be transported to the Interim Storage Fadility.

and stabilize properties of

| Volume reduction project

i — Terminal treatment plant Fulushima Prefecture Central
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wane Bnd combustbie wase
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Operation anuln uumﬂ

Existing controlled
landfill site

<l

Agricultural and forestry waste, etr.]

Prepared by the Minkstry of the

In Fukushima Prefecture, designated waste with radioactivity concentration exceeding 8,000
Ba/kg but 100,000 Bg/kg or below is to be transported to the existing controlled landfill
site, while designated waste with radioactivity concentration exceeding 100,000 Bg/kg is to
be transported to the Interim Storage Facility.

Additionally, designated waste is incinerated, dried or otherwise handled to reduce
volume and stabilize their properties in Fukushima Prefecture.

Included in this reference material on January 18, 2016
Updated on March 31, 2022



m Landfill Disposal of Specified Waste at Controlled Landfill Site

© In the specified waste landfill project, transport of specified waste was commenced on November 17, 2017,
© Up until now, a total of 209,112 ba, specified waste was cal in (as of the end of December 2021).

) Results of the monitoring conducted before and after the of show no ab I in air
dose rates.
Waste to be landfilled and period of transport
oo""‘ 14,2013:The ""'ﬁ.'m i (ﬂumrﬂh Eons A ﬂllhe ’llo._"”‘ @) ;v‘:ste in the counter measure area {not exceeding 100,000 Ba/kg): Appron.
Obee. 4,2015: Fukushims Prefacture, Tomiaka Town, and T b . (Pot -
uul:mkmlu:tn ‘agprove the program. O WM‘H::;M o 100,000 Ba/kx):
O#pr. 18, 2016: '!“te’:.m"iml TechCleancenter] Buriange from B Putab Approw. 10years
Olun, 27, 2016; The nationa] gavernment concluded s safety apreement with O Waste with radioactity concentration exceedine, 10000 8o/ |5
Lish the twa municipaltes. dranspoeedio the {5,

Onigy. 17,2007 f isde yens d.

Qaug 24, was
OMar, 20,

Related facilities

1) Specified Waste Landfill Facility

(i) Reprun Fukushima, a specified waste
landfill information center

(i) Cement solidification facility
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Waste with radioactivity concentrations not exceeding 100,000 Bg/kg generated in
Fukushima Prefecture is to be disposed of promptly at the existing controlled landfill site.

In order to implement this project, the national government first asked Fukushima
Prefecture for consent to accept the construction of an Interim Storage Facility in
December 2013, and then provided explanations to Tomioka Town and Naraha Town, and
their assemblies and residents.

In December 2015, consent was obtained from Fukushima Prefecture, Tomioka
Town and Naraha Town for the implementation of this project. The national government
nationalized the existing controlled landfill site in April 2016 and concluded a safety
agreement with Fukushima Prefecture and the two municipalities in June 2016. Preparatory
work was conducted thereafter and the transport of waste to the facility was commenced
in November 2017. Additionally, the Ministry of the Environment (MOE) has endeavored to
provide related information positively through the Reprun Fukushima, a specified waste
landfill information center, which commenced operation in August 2018.

In order to steadily facilitate disposal of waste contaminated with radioactive materials,
utmost efforts will be continued to properly carry out this project with safety as the top
priority and to build a stronger relationship of trust with local residents.

Included in this reference material on January 18, 2016
Updated on March 31, 2022
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m Status of the Five Prefectures concerning Designated
Waste

Miyagi Prefecture Tochigi Prefecture Chiba Prefecture Ibaraki Prefecture  Gunma Prefecture
[Mun cipal mayors' conference] i I " "
1sttodth: Oct. 2012 o New, 2013 Lstte Bed Apr, 20310 Aug 2013 1stto 3rd: Apr. 2013 to Jan. tanference] conference]
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Prefectures other than Fukushima Prefecture which are in urgent need to secure Temporary Storage Sites for designated waste
(Miyagi Prefecture, Tochigi Prefecture, Chiba Prefecture, Ibaraki Prefecture and Gunma Prefecture) are taking measures in
accordance with the circumstances of respective prefectures. They ascertain the current status through the measurement of
radioactivity concentrations, based on discussions at municipal mayors’ conferences.

Regarding candidate sites for detailed surveys, Miyagi, Tochigi and Chiba Prefectures followed selection methods determined
through discussions at expert meetings and municipal mayors’ conferences, and presented selected candidate sites in January
2014, July 2014 and April 2015, respectively. However, detailed surveys have not been conducted due to a failure to obtain
understanding of relevant regions.

In the meantime, Miyagi Prefecture determined its policy that each municipality is to make efforts to dispose of contaminated
waste with radioactivity concentrations not exceeding 8,000 Bg/kg under the initiative of the prefectural government, and the
Ministry of the Environment is offering financial and technical support. As part of such efforts, test incineration was commenced
sequentially in four districts (Ishinomaki, Kurokawa, Sennan and Osaki) from March 2018 and was completed by July 2019. As of
the end of December 2021, full-fledged incineration was completed in the Ishinomaki district and was underway in the Sennan
and Osaki districts. In the Kurokawa district, test incineration was completed, and thereafter, treatment of other waste was
completed through plowing-in and composting in October 2021. In the Sennan district, full-fledged incineration was suspended to
prioritize disposal of waste generated by the 2019 East Japan Typhoon but was resumed in May 2021.

In November 2018, the national government presented a provisional policy for volume reduction and centralized collection of
designated waste by the unit of municipality, targeting Tochigi Prefecture and municipalities storing designated waste, with the
aim of easing burdens of farm households that have been storing designated waste by themselves, while maintaining the basic
policy to ultimately develop long-term management facilities. Agreement was reached on the provisional policy. Additionally, it
was confirmed that the national government will compile its approach for the selection of provisional storage sites and make
efforts to select relevant sites as promptly as possible in collaboration with Tochigi Prefecture and municipalities. In June 2021,
the Ministry of the Environment asked Nasushiobara City to cooperate in provisional centralized collection of designated waste
having been stored by individual farm households. In October 2021, the work to transport designated waste from farm households
to the centralized collection site was commenced in the city.

As for Chiba Prefecture, it is also making efforts to obtain understanding of local residents for the implementation of a
detailed survey concerning long-term management facilities.

Ibaraki and Gunma Prefectures determined the policies to continue on-site storage and promote staged disposal respectively
in February 2016 and December 2016. Based on the determined policies, both prefectures will repair or reinforce storage sites
as necessary and will dispose of designated waste whose radioactivity concentrations have reduced to 8,000 Bq/kg or lower at
existing disposal facilities in a staged manner.

Included in this reference material on March 31,2016
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Activities in Areas

LSl Designation of Areas under Evacuation Orders

Legend
[T Revtrictod Avess

Date City e

[ Preparation Areas for Lift of
fvacmation Order

. litate Village:

Kawamata Town

", Kawauchi village:
ril 1, 201.

Iwaki City Iwaki City

As of April 22, 2011 As of August 2013
(when the designation of areas immediately (when the review of areas was completed)
2 * Dates in the parentheses are the dates on which the designation
after the accident was completed] after the review was put into effect, respectively,

Prepared based on the 15th meeting of the Nuclear Emergency Response Headguarters (May 17, 2011) and the 315t meeting of the Nuclear
q (August 7, 2013), etc.

Based on Article 15, paragraph (2) of the Act on Special Measures Concerning Nuclear Emergency
Preparedness, a Declaration of a Nuclear Emergency Situation was issued at 19:03 on March 11, 2011.
At 18:25 on the following day, evacuation orders were issued for the 20-km zone of TEPCQO’s Fukushima
Daiichi NPS.

On April 11, 2011, areas around the 20-km zone where annual cumulative doses would be highly likely
to exceed 20 mSv after the accident were designated as Deliberate Evacuation Areas, taking into account
the standard limits for radiological protection in emergency exposure situations, and areas within 20 km
to 30 km were designated as Evacuation-Prepared Areas in Case of Emergency. Additionally on April 21,
2011, considering future risks due to the accident, areas within 20 km from the NPS were designated as
Restricted Areas and access was prohibited in principle.

In June 2011 onward, spots where decontamination work would not be easy and annual cumulative doses
would be highly likely to exceed 20 mSv were designated as specific spots recommended for evacuation,
based on the results of the environmental monitoring by the national government and Fukushima Prefecture.

On December 16, 2011, the reactors reached a state of cold shutdown and it was confirmed that the
discharge of radioactive materials was under control. Accordingly, on December 26, the designation of
Restricted Areas was removed and it was proposed to review Areas under Evacuation Orders and to newly
designate Restricted Areas, Habitation Restricted Areas and Preparation Areas for Lifting of Evacuation
Orders. Upon reviewing Areas under Evacuation Orders, four problems common to all subjected areas
were cited as problems to be addressed: (i) need to ensure safety and security of residents; (i) need for
decontamination and due consideration of children’s radiation exposure; (i) reconstruction of infrastructure
and job creation; and (iv) compensation.

As requirements for lifting evaluation orders, the following were set: (i) it is certain that annual cumulative
doses estimated based on ambient dose rates will become 20 mSv or lower; (i) infrastructure (such as
electricity, gas, water and sewer services, major transportation systems, and communication networks)
and living-related services (such as medical services, nursing care, and postal services) indispensable
for dalily lives have been almost restored and decontamination work has progressed sufficiently centered
on children’s living environments; and (jii) consultations have been held sufficiently among the prefecture,
municipalities and residents.

(Related to p.171 of Vol. 1, “ICRP Recommendations and Responses of the Japanese Government”)

Included in this reference material on February 28, 2018
Updated on March 31, 2020 @



Activities in Areas
under Evacuation

Designation of Restricted Areas and Areas under Evacuation

Orders Orders and Removal Thereof

April 22, 2011, onward
Area designation immediately after accident

April 2012, onward
After confirming cold shutdown of the reactors

Restricted Areas!"!!

Areas within 20 km in radius from the Nuclear Power Station (NPS); The
relevant areas were designated as Areas under Evacuation Orders on
March 12, 2011,

Preparation Areas for Lift of Evacuation Order
Areas where it is confi d that 1] ive dh will surely
become 20 m5v or lower!"?

Deliberate Evacuation Areas
Areas 20 km or farther from the NP5 where cumulative doses weuld be
highly likely to exceed 20 mSy within one year after the accident

Habitation Restricted Areas
Areas where annual cumulative doses would be highly likely to exceed 20
mawi

Evacuation-Prepared Areas in Case of Emergency
Areas within 20 km to 30 km in radius from the NPS other than Deliberate
Evacuation Areas; The relevant areas were designated as In-house
Evacuation Areas on March 12, 2011

Restricted Areas!"?

Areas where annual cumulative doses exceed 50 mSv'™ at present and
would be highly likely to remain above 20 mSv™® even after & years from
the accident

Areas under Evacuation Orders:

Areas for which evacuation orders were issued based on Article 15, paragraph (3) of the Act on Special Measures
Concerning Nuclear Emergency Preparedness; Areas under Evacuation Orders and the 20-km zone of the Nuclear
Power Station were rearranged and were newly designated as Preparation Areas for Lift of Evacuation Order,
Habitation Restricted Areas or Restricted Areas.

{*1) Areas where access is restricted pursuant to the provisions of Article 63, paragraph (1) of the Disaster Countermeasures Basic Act as applied
pursuant to Article 28, paragraph (2) of the Act on Special Measures Concerning Nuclear E P . the deemed
replacement of terms

{*2) Based on the dose data obtained through the 4th airborne monitoring survey after correction as of March 31, 2012

{*3) The term "Areas where returning is difficult™ was formerly used instead of "Restricted Areas” as a literal translation from Japanese,

Prepared based on the “Basic Idea on Review of the Restricted Areas and Areas under Evacuation Orders in Response to the
Completion of Step 2 and Matters to be Discussed” (December 26, 2011; Nuclear Emergency Response Headquarters)

Immediately after the accident at Tokyo Electric Power Company (TEPCO)’s Fukushima
Daiichi NPS on March 11, 2011, the Nuclear Emergency Response Headquarters issued
evacuation orders in order to avoid risks to residents’ lives and designated the areas within
20 km from the NPS as Areas under Evacuation Orders on March 12.

On April 22, for fear of any risks that residents might be exposed to a large amount of
radiation at one time as a result of worsening of the situation, the Headquarters designated
the relevant areas as Restricted Areas to prohibit access in principle, and also designated
areas 20 km or farther from the NPS where cumulative doses would be highly likely to
exceed 20 mSv within one year after the accident as Deliberate Evacuation Areas.

On December 16, the reactors reached a state of cold shutdown and the Nuclear
Emergency Response Headquarters confirmed that the chaotic situation after the accident
ended. Accordingly, on December 26, the basic idea on review of Restricted Areas and
Areas under Evacuation Orders was presented. The Headquarters made preparations for
the review while closely consulting with the prefecture, municipalities and residents and
making adjustments, and at the same time endeavored to address problems common to all
subjected areas.

On March 30, 2012, the Nuclear Emergency Response Headquarters reviewed
Restricted Areas and Areas under Evacuation Orders in accordance with radiation doses
and problems unique to respective areas. By August 2013, the designation of Restricted
Areas and Specific Spots Recommended for Evacuation was completely removed, and
Areas under Evacuation Orders were newly designated as Preparation Areas for Lifting of
Evacuation Orders, Habitation Restricted Areas, or Restricted Areas.

(Related to p.171 of Vol. 1, “ICRP Recommendations and Responses of the Japanese
Government”)

Included in this reference material on February 28, 2018
Updated on March 31, 2020
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e Removal of the Designation of Areas under

and Revitalization
from the Accident E‘Uacuation orders

OR | of the designation as Areas under
Evacuation Orders for respective municipalities

Remaval of the desi on orPre ration Areas
April 1, 2014 | Tamura City T iing of Euasuation =
crergrt Remaval of the an of Preparation Areas
Date City 3 Y < iing of Evacusgion Ovee
B eyt October 1| Kawauchi Village Sh-l'((ro&l\mmutmamr:(eem
. Preparation Areas for Lift of Evacustion Order
5.2015 | Naraha Town Removal of the dosignation of Proparation Arcas

Bur Lifting of Evacuation Orders

litate Village |
Remaval of the designation of Habitation

A8 12, 2006 ] Katsiien Vilage R:sl:;l?dnfmrizesl natian of Preparation Areas
for Lifting of Evawaf-m Orders.

Kawauchi Villa, Remaval of the designation of Preparation Areas
ARLs B¢ | for Utng of Pvacuntion Drcars

Minamisoma Remaval n!tneoes-;mlon of Habitation
July 12| g Restricted Arg;
Y Remaval of the deslgnation of Preparation Arcas
fo Uting of Evscuation Orciats

R Remaval of the cesignation of Habitation
litate Village, Restricted Areas

March 31, 2017 | kawamata Town, Remaval of the deslgnatian of Preparation Areas
Namie Town far Lifting of Evacuation Orders

xmazld‘nemon of Habitation

Stricts reas

April 1 | Tomioka Town Remaval of the designatian of Preparation Areas
o Uhing of Evacustion Oreers

Remaval of the cesignation of Habitation

Kawauc April 10, 2019 | Okuma Town Rusiricted hesss,
py Y @ designation of Preparation Areas
Village o . hr Llltmgr.v([uanlallm Orders. o

Fitaba n':rmal n;”: deslgnat anggfpmpam.m Argas
utal awn i in| vatuation i)
March 4, 2020 Remaval at some areas near Futaba St.

March 5 | Okuma Town Remaval at some areas near Ona 51

March 10 | Tomloka Town Remaval at some aeas neas Yonomar 5t

Prepared based on the 50th meeting of the Nuclear Emergency Response Headquarters [January 17, 2020), etc.

At the joint meeting of the Reconstruction Promotion Council and the Nuclear Emergency
Response Headquarters held on March 7, 2013, it was pointed out that “a certain view
should be indicated within the year” regarding the lift of evacuation orders. Accordingly,
procedures to be followed for lifting evacuation orders were presented based on the
discussions over the Cabinet decision on December 20, 2013, titled “For Accelerating
the Reconstruction of Fukushima from the Nuclear Disaster.” In order to ease returning
residents’ anxiety over health effects of radiation, measures are being taken to reduce
radiation exposure and eliminate health concerns (risk communication program). These
measures include deployment of counselors, development of counselor support centers,
ascertaining and management of personal doses, and radiation monitoring.

In the meantime, evacuation orders were lifted by March 2020 for all areas designated
as Preparation Areas for Lifting of Evacuation Orders or Habitation Restricted Areas, except
for Restricted Areas.

Regarding Restricted Areas, evacuation orders were lifted for the first time for some
areas in Futaba Town, Okuma Town and Tomioka Town within the Specified Reconstruction
and Revitalization Base Areas designated as Restricted Areas, upon the reopening of
the entirety of the JR Joban Line. Kawauchi Village and Hirono Town had recommended
evacuation for areas other than Areas under Evacuation Orders designated by the national
government, based on their independent determinations, but lifted the evacuation
recommendation on January 31, 2012, and on March 31, 2012, respectively.

The latest information, the current status of evacuees and the details of the areas
under evacuation orders in 12 municipalities are posted on the portal site, “Fukushima
Revitalization Station”.

“Fukushima Revitalization Station”
https://www.pref.fukushima.lg.jp/site/portal-english/

Included in this reference material on February 28, 2018
Updated on March 31, 2022



Reconstruction

Sl Traffic on Major Roads in Restricted Areas

® Joban Expressway: The entirety was restored in March 2015.
¥ fi

Sairce: https:/f fhead_office/2014/12 7.htmi

® JR Joban Line: The entirety was restored in March 2020.

Source: https:/fwww jreast.co jp/press/2019/20200117_hoOl.pdf (in Japanese}
® National roads and prefectural roads: Transit without carrying
and presenting a pass came to be permitted for National Road 6
from September 2014, for National Road 114 from September
2017, and for Prefectural Road 35 from September 2019.

Exposure doses of drivers passing through
November 2018
Dose survey period o August 2017 [November to December 2019
January 2019
Section
Exposure | automobiles 0.28 1.01 0.39 051
dose while
passing 0.34 - 0.49 0.63
through (JSv)
e) dose during a round flight between Tokyo and New York: approx.
80 to 110 pSv

Source: Prepared by the Support Team for Residents Affected by Nuckear Incidents based on the "Results of
Radiation Dose Surveys in Restricted Areas along National Roads 114, 359 and 458 and Prefectural
Roads 49 and 34" {September 15, 2017), the "Results of Radiation Dese Surveys in Restricted Areas
along Natlonal Roads 6 and 114 and Prefectural Roads 34, 35, 36, 253 and 256" (January 30, 2020),
and NEXCO East's website i yo.htmi (in

In Restricted Areas, transit had been restricted except for temporary entry of residents and
transit based on the Special Transit Permission System.

As National Road 6 is a key major road for reconstruction and recovery of Fukushima
Prefecture, after completion of decontamination and road repair work, special transit without
carrying and presenting a pass came to be permitted for National Road 6 and Prefectural Road
36 on September 15, 2014, as a result of consultations with the relevant municipalities.

The Special Transit Permission System has also been applied to National Road 114
and Prefectural Road 35 based on consultations with the relevant local governments and
organizations. From March 2020, motorcycles are also permitted to use some routes, such
as National Road 6 and Prefectural Road 35. The most recent status of the application of the
Special Transit Permission System and the results of dose surveys under the application of the
system are published in the form of a notice of the Support Team for Residents Affected by
Nuclear Incidents, Cabinet Office (https://www.meti.go.jp/earthquake/nuclear/kinkyu.html, in
Japanese).

Included in this reference material on February 28, 2018
Updated on March 31, 2022
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bl UELE Development of Specified Reconstruction and Revitalization Base

WELTIECUS Areas and Radiological Protection Measures Therefor

l|Approval of Plans for Specified Reconstruction and Revitalization Base Areas and Targeted Timing

for Lifting Evacuation Orders] Example of a Specified Reconstruction and Revitalization
Municipality e Targeted timing for lifting | oo (roea Toun)
name evaluation orders
Futaba Town Sep. 15, 2017 Around spring of 2022
Okuma Town Mov. 10, 2017 By around spring of 2022
Namie Town Dec. 22, 2017 March 2023
Tomioka Town Mar. 9, 2018 Around spring of 2023
litate Village Apr. 20, 2018 Around spring of 2023
Katsurao Village May 11, 2018 By around spring of 2022 and fonara ® Plan® by st
ion.go. 1 i 1/ 1 70913162153 html {in Japanese)

"Radiological Protection Measures at Specified Reconstruction and Revitalization Base Areas”
(Dec. 12, 2018, by the Cabinet Office’s Support Team for Residents Affected by Nuclear Incidents, the Reconstruction Agency, the
Ministry of the Environment, and the Secretariat of the Nuclear Regulation Authority)

As Specified Reconstruction and Revitalization Base Areas are areas where entries have been strictly restricted as
Restricted Areas, required measures are to reduce residents' exposure doses and meticulously respond to their
worries over radiation.

Under this concept, radiological protection measures should be taken in two stages, the first stage to make
preparations for returning and rebuild communities ahead of the lifting of the evacuation order and the second
stage to achieve the lifting of the evacuation order for further accelerating related initiatives.

Prepared based on the "Radi ical Protecti at Specified ion and Revitalization Base Areas” (2018) by the
Cabinet Office’s Support Team for Residents Affected by Nudlear Incidents, the Reconstruction Agency, the Ministry of the Envirenment,
and the Secretariat of the Nuclear Regulation Authority and the “Toward the Lifting of ion Orders and ing and Inhabitati

of Residents for Specified Reconstruction and Revitalization Base Areas” (201E) by the Nuclear Emergency Response Headgquarters

As radiation doses have decreased in some Restricted Areas, the national government
published its policy in August 2016 to develop “reconstruction bases with the aim of lifting
evacuation orders and permitting inhabitation in such areas within around five years in light
of the status of decreases in radiation doses”. In response, the Act on Special Measures
for the Reconstruction and Revitalization of Fukushima was amended in May 2017 and
the system for Specified Reconstruction and Revitalization Base Areas was established
thereby. Plans for reconstruction and revitalization that all municipalities (Futaba Town,
Okuma Town, Namie Town, Tomioka Town, litate Village, and Katsurao Village) had
formulated for Specified Reconstruction and Revitalization Base Areas were approved by
May 2018 and their development has been promoted.

In December 2018, as moves toward the lifting of evacuation orders for these
municipalities had become active, the national government presented its policy to take
radiological protection measures for Specified Reconstruction and Revitalization Base
Areas in two stages, a stage to prepare for returning and a stage to achieve the lifting of
evacuation orders, with the aim of further accelerating efforts for lifting evacuation orders.

In a stage to prepare for returning, the national government will not only ensure steady
management of individuals’ doses and secure a consultation system, but also minutely
obtain doses and other information and provide estimated exposure doses based on
detailed dose maps and representative behavior patterns or otherwise take multi-layered
measures in cooperation with local governments.

In a stage to achieve the lifting of evacuation orders, as residents spend more time and
move around more widely than in the preparatory stage, the national government will take
measures to reduce residents’ exposure doses based on dose data and individuals’ living
conditions and risk communication measures to meticulously respond to residents’ worries
and anxieties, comprehensively and in a multi-layered manner in line with each local
government’s wishes, in addition to steadily managing individuals’ doses and securing a
consultation system.

Included in this reference material on March 31, 2020
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af;';’e':fi:;'i?;‘:izn Decontamination and Demolition of Houses and other Buildings in
UCLRUCEEEEENY Specified Reconstruction and Revitalization Base Areas

@ Works to demolish h and other buildings and decor ination work have commenced in all of the six towns )
and villages (Futaba Town, Okuma Town, Namie Town, Tomioka Town, litate Village and Katsurao Village). Works have
been completed for station squares, kindergartens, gymnasiums and other public facilities. Efforts to restore the
environment are thus steadily progressing.

(O Ahead of the resumption of services of the Japan Railway (JR) Joban Line on March 14, 2020, evacuation orders were
lifted partially for some of the Specified Reconstruction and Revitalization Base Areas (on March 4 for Futaba Town,
on March 5 for Okuma Town, and on March 10 for Tomioka Town) in advance of other areas.

o In Specified Reconstruction and Revitalization Base Areas, decontamination has been ¢ | i for approxi ely
89% (as of the end of September 2021), and the d lition of h and other buildi has been ¢ leted for

k approximately 82% out of the total number of applications (as of the end of December 2021).

Prepared by the Ministry of the Environment

When the Prime Minister approves Reconstruction and Revitalization Plans of Specified
Reconstruction and Revitalization Base Areas in “Restricted Areas” made by the relevant
municipalities, decontamination work, the demolition of houses and other buildings,
development of infrastructure, etc. are conducted in an integrated manner in those areas.

The Ministry of the Environment (MOE) is now carrying out decontamination work and the
demolition of houses and other buildings in all Specified Reconstruction and Revitalization
Base Areas of Futaba Town, Okuma Town, Namie Town, Tomioka Town, litate Village and
Katsurao Village based on their plans. Ahead of the full reopening of the JR Joban Line in
March 2020, evacuation orders were lifted for some parts around Yonomori Station, Ono
Station and Futaba Station among Specified Reconstruction and Revitalization Base Areas in
advance of other areas.

At present, toward the lifting of evacuation orders for the entirety of respective areas,
decontamination work and the demolition of houses and other buildings are being intensively
promoted. As of the end of September 2021, decontamination has been completed for
approx. 89%, and as of the end of December 2021, the demolition of houses and other
buildings has been completed for approx. 82%, out of the total number of applications.
Specified waste from demolished houses and other buildings is to be disposed of after
volume reduction for disposal at the controlled landfill site managed by the Futaba Regional
Municipal Association (Clean Center Futaba), and MOE, the Association and Fukushima
Prefectural Government concluded the basic agreement thereon in August 2019.

Included in this reference material on March 31, 2021
Updated on March 31, 2022 @
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New Stage of

vt Fukushima Regeneration/Future Oriented Project

O Inresponse to a request from the governor of Fukushima Prefecture, the Ministry of the Environment (MOE)
commenced the Fukushima Regeneration/Future Oriented Projectin August 2018,

O Under the "Cooperation Agreement on Future Oriented Environmental Plans Aimed at Recovery in Fukushima"
concluded in August 2020, Fukushima Prefecture and the MOE will promote initiatives further cooperatively.

O In response to local needs in Prefecture, pi not only | but also
initiatives toward a new stage of reconstruction of Fukushima to create and udlmr lecal value from envirenmental
Cancrete perspectives, including Decarbonization, Material Cycles and Natural Symbiosis.
ideas [ROR ically impl toral policy package by comblnins programs of the Mlmsw of the Erw!runmnl
eﬂecﬂvdv wh]le taking lhe side of local communities throug and risk.
in resp to people's about health nffms omdlatlon

Support for creation of industries

Men-comburnties recyding facky
< Reconstruction using natural resources >
®Promoting measures to enhance nammland quasi-
nation parks based on “Fukushima
econstruction” formulated with hhlshlmi
Prefecture in April 2019,

< Job creation >
®The MOE supports the creation of the waste recycling
Industry. s mn program with local companies, a {g

facility was comp(etednn i,_

®Demonstrations of advanced recycling lochadog.:d;

®Environmen ta!yfrlem'l{ tourism and the use of
anﬁwnmucuhuﬂon thereof are promot tmﬁ'u: ledlnlngan lower CO2 emissions are
(recycling of used salar panels, an automatic sorting

s\ﬂlemm ] i Rardering of the O n-vhwa--r

sstar panels — hh’k —

ffmmww\

i o i Support for local revitalization
i DecarbenizmanyRecydng/lomens .&f ul-l'.;ln Fukushima, o specified
®The MOE supports new town development L~ e lanﬂil' infarmation fcilty, the MOE is |

mumu o the faciitation of Hope
Conbniy b e e ucan Tourism.
o g ®The MOE held a rice cultivation event,
Inviting student volunteers from the capital "‘“"“"n'f,‘:'u;" o
region in Naraha Towm, and held an Ebisuko
nmwljommm:h \'amlahfwm

to realize a decarbonized society.
®in ﬁmll. the MOE conducted feasibility
studies [F5) for five programs, including the

of green h o a biomass
mzpbfpmas{ o “iml;‘ﬁi:‘ﬂh:lld

E-Type

9'6

L]

The MOE
Hational Garden and offered cooperation far the holding of
J the Fukushima Marche.

;\., W
\ culthvaticn of s sokoki, etc. “Sodar LHoritg Prrrion]

P ¥ i yofthe

In response to local needs in Fukushima Prefecture, the Ministry of the Environment (MOE) is
promoting not only initiatives for environmental restoration but also initiatives toward a new
stage of reconstruction of Fukushima to create and rediscover local value from environmental
perspectives, including Decarbonization, Material Cycles and Natural Symbiosis.

In August 2020, the MOE concluded the “Cooperation Agreement on Promotion of Future-
oriented Environmental Measures for the Reconstruction and Fukushima” with Fukushima
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Prefecture. Under this agreement, the MOE is promoting future-oriented environmental
measures in collaboration with the prefecture, such as steadily promoting the Fukushima Green
Reconstruction Concept and promoting countermeasures against global warming at the same
time as the reconstruction of Fukushima.

In February 2021, the 10-year anniversary of the earthquake, the MOE published its policy to
implement new, future-oriented, environmental measures as one of its missions at a time when
Fukushima Prefecture makes a step forward for full-fledged reconstruction and regeneration.
Based on the Cooperation Agreement with Fukushima Prefecture, the MOE will proceed with
measures from three viewpoints, namely creation of pioneering communities through carbon-free
reconstruction, rebranding of the prefecture as environmentally advanced areas, and succession
of memories of environmental restoration of Fukushima.

Included in this reference material on March 31, 2022
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New Stage of A x
Fukushima Innovation Coast Framework

® The framework aiming to create new industries in Hamadori District for the purpose of industrial revitalization of the
district

® The "Fukushima Innovation Coast Promotion Organization” (since July 2017; President: Saito Tamotsu (Senior Advisor,
IH1)), the national government, Fukushima Prefecture, and municipalities are cooperatively carrying out activities for
such purposes as forming industrial clusters, providing education and fostering human resources, increasing the number
of visitors, and providing information, while placing the focus on six priority fields.

Six priority fields |
Do

Robots and drones —.\  Medica

Education and haman Increase of the number
resources development of viitoes
> T ahidate pviecomoar i and sppen = Heldingof clasentc.
matching

Fintly with locsl

f, HARTH

v produss

.

Regarding the Fukushima Innovation Coast Framework, deliberations were commenced with
the aim of having people around the world witness the spectacular recovery of the Hamadori
District at the time of the Tokyo Olympic and Paralympic Games in 2020. The Study Group
on the Fukushima Innovation Coast Framework compiled the Framework in June 2014,
aiming to build a new industrial base in the Hamadori District in order to recover the industry
and employment in the district that was severely affected by the earthquake and the nuclear
disaster.

For achieving the framework, efforts have been made to develop bases for R&D on
decommissioning, research and demonstration on robot technology, and information provision
(archives base), to materialize projects in such fields as environment and recycling, energy
including hydrogen and renewable energy, the agriculture, forestry and fisheries industry,
medical services, and aerospace, and to form industrial clusters, foster human resources and
develop living environment, etc.

In December 2019, the Reconstruction Agency, the Ministry of Economy, Trade and Industry
and Fukushima Prefecture jointly compiled the “Blueprint of Industrial Development Placing the
Fukushima Innovation Coast Framework at the Core,” which shows envisaged independent
and sustainable industrial development in the Hamadori District and concrete measures therefor
also in consideration of the future after the reconstruction and revitalization period. Based on
the Blueprint, Fukushima Prefecture formulated a draft revision of the Intensive Promotion Plan
based on the Act on Special Measures for the Reconstruction and Revitalization of Fukushima
in March 2020, and the revised plan was approved by the Prime Minister on May 1, 2020.

Additionally, Fukushima Prefecture established a general incorporated foundation,
“Fukushima Innovation Coast Promotion Organization,” in July 2017 as the central organization
in promoting the Fukushima Innovation Coast Framework towards its realization. The
Organization has strengthened its system sequentially since April 2018 and became a public
interest incorporated foundation on January 1, 2019. In June 2020, the Act on Special Measures
for the Reconstruction and Revitalization of Fukushima was amended, and a system was newly
introduced to make it possible to dispatch national public employees to the Organization while
maintaining their status as national public employees.

Included in this reference material on February 28, 2018
Updated on March 31, 2021 @
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Chapter 10

Health Management

Chapter 10 outlines the Fukushima Health Management Survey and other surveys
and examinations that are conducted for the purpose of promoting the health
of the residents of Fukushima Prefecture and ensuring their safety in light of the
effects of radiation due to the accident at Tokyo Electric Power Company (TEPCO)’s
Fukushima Daiichi NPS.

You can understand Fukushima Prefecture’s efforts for health management in
order to promote and maintain residents’ good health toward the future. J




What is Fukushima Prefecture’s Fukushima
ITESENTY Health Management Survey?

Considering the effects of radiation due to the nuclear disaster,
Fukushima Prefecture has been conducting the "Fukushima Health
Management Survey" since June 2011 in order to monitor and
improve the health of residents for the long term into the future.

The Fukushima Health Management Survey consists of the
following five components.

(i) Basic Survey (estimation of external doses) (all residents)

(ii) Detailed Surveys
* Thyroid Ultrasound Examination (residents aged around 18 or younger
as of March 11, 2011)
* Comprehensive Health Checkup (residents in Evacuation Areas)
* Mental Health and Lifestyle Survey (residents in Evacuation Areas)
* Pregnancy and Birth Survey (pregnant women who have obtained a
maternity handbook for each fiscal year)

Prepared based on the website of the Radiation Medical Science Center for the F ima Health B Survey, F ima Medical Uni
ion on the ima Prefecture’s F Health Survey)

In the aftermath of the diffusion of radioactive materials from the accident at Tokyo Electric
Power Company (TEPCO)’s Fukushima Daiichi NPS, subsequent evacuations and such,
the “Fukushima Health Management Survey” was commenced in Fukushima Prefecture,
aiming to improve and maintain the health of the residents of the prefecture into the future
by means of understanding their health conditions and linking such data to the prevention
and early detection and treatment of diseases, while assessing their radiation doses.

Within the Fukushima Health Management Survey, the Basic Survey was offered to
all residents of Fukushima Prefecture to ascertain their external doses during the four
months following the accident at the NPS, and the Thyroid Ultrasound Examination has
been conducted for all residents who were around 18 years old or younger at the time of
the accident. The Comprehensive Health Checkup to ascertain physical health conditions
and the Mental Health and Lifestyle Survey to ascertain mental health conditions have also
been conducted for approximately 210,000 people who were residing in areas designated
for evacuation after the accident. Furthermore, the Pregnancy and Birth Survey has been
conducted for pregnant women who obtained a maternity handbook within Fukushima
Prefecture and those who obtained a maternity handbook somewhere else but gave birth in
the prefecture.

Included in this reference material on March 31, 2013
Updated on March 31, 2019

@

=
@
-
=
-
=
D
S
D
«Q
@
=
(3-]
-
=
%)
c
=
<
@
<

ewysnyng ayj Jo auipng

Lol




=
(]
=
=
=
=
D
=
9
«
[+-]
3
(1-]
=
=
(V2]
o
=
<=
D
<

BuIysnYN4 3y} J0 auipnQ

1oL

T Fukushima Health Management Survey

Fukushima Health

WSS (Survey Promotion System)

[Purpose of the Survey]
Considering the effects of radiation due to the accident Promotion system
at Tokyo Electric Power Company (TEPCO)'s Fukushima
Daiichi NPS, Fukushima Prefecture has commissioned
Fukushima Medical University to conduct the "Fukushil
Health Management Survey” for all residents of the
prefecture in order to monitor and improve their health for
the long term and ensure their safety and peace of mind.

By continuously conducting surveys and health checkups,
the Survey aims to achieve the prevention and early
detection and treatment of diseases and improve the
health of residents into the future, while developing better
systems for research, education and medical services.

Fukushima
Prefecture

Social Health and
Welfare Department,
Fukushima Prefecture
Health Management

Prefi | Oversigl
Committes Meating for
Fukushima Health
Management Survey

Fukushima Medical University

Radiation Medical Science Center for
the Fukushima Health Management Survey

Thyroid Fiealthsurvey)[ Health
Ultrasound | |HealthSurvey| |  Personal || Management

[Promotion system]

With advice, etc. from qualified individuals comprising
the Prefectural Oversight Committee Meeting for
Fukushima Health Management Survey, Fukushi
Prefecture and Fukushima Medical University have been

N

Examination | | Department
Department

—_——

Support Survey
| Department J| Department )

Secretariat: Health Management Survey Division, Thyroid

jointly conducting the Survey. Examination Office
Fukushima Medical University established the 2/ J
Radiation Medical Science Center for the Fukushima
Health A g 1t Survey in Sep ber 2011.
Prepared based on the “Fukushima Health M Survey, Fukushima Prefs " (website of the Rad
Medical Sclence Center for the Fukust Health M Survey, Fukush Medical v

The Fukushima Health Management Survey is being carried out by Fukushima Medical
University under commission from Fukushima Prefecture, which serves as the responsible
entity. Fukushima Medical University established the Radiation Medical Science Center for
the Fukushima Health Management Survey to carry out the Survey.

Fukushima Prefecture set up the Prefectural Oversight Committee Meeting for
Fukushima Health Management Survey with the aim of obtaining advice on the Fukushima
Health Management Survey from a broad panel of experts.

Included in this reference material on March 31, 2015
Updated on March 31, 2022



Fukushima Health Management Survey
Fukushima Health .
Management Survey (OVENIEW)

I Fulushima Health m Survey all

' & 1L

To in health 1

Basic Survey

Coverage: All people residing inthe prefecture as of March
11,2011

Method: Self-reporting questionnaire survey

Content: Record of behavior on or after March 11

(estimation of exposure doses)

Thyroid Ultrasound Examination

Coverage: All residents who were around 18 years old or younger atthe time of the
sarthquake
Content: Thyrold ultrasound examination

o =
E 1 Coverage: Residents of Evacuation Areas, etc.
Content: General health checkup items + diff;
Y heatt !
Tealth Caverage: Residents of areas other than |Beriodicalljrecemngnorks |
 Individualsenter and savethe results of Content: General iterns | iy d try )
vatious surveys and examinations they — —
T Aim to disseminate knowledge on radiation |
& | Mental Health and Lifestyle Survey [a questionnaire survey targeting
residents of Evacuation Areas)
Pregnancy and Birth Survey [a questionnaire survey targeting pregnant
women who have obtained a maternity handbook)
N oy &
* Whale bady counter ! -
o Consultation and
. |
== ey

Prepared based on the outline of the "Diagram Outlining the Fukush Health M Survey” (website of the Fukushima Prefi

The Fukushima Health Management Survey is broadly divided into the Basic Survey and Detailed
Surveys.

The Basic Survey was conducted for the purpose of estimating residents’ external doses
for the four months after the accident at Tokyo Electric Power Company (TEPCO)’s Fukushima
Daiichi NPS based on their behavioral records and obtaining data that is to serve as the basis for
monitoring and protecting their health into the future.

The Detailed Surveys are to ascertain residents’ present health conditions, as follows:

The first is the Thyroid Ultrasound Examination for all residents who were around 18 years
old or younger as of March 11, 2011. As cases of thyroid cancer increased among children after
the Chernobyl NPS Accident, this examination aims to ascertain children’s thyroid status and
promote their health for the long term.

The second is the Comprehensive Health Checkup for people who used to reside in
Evacuation Areas, being conducted with the aim of achieving the prevention, early detection,
and treatment of lifestyle-related diseases that may be caused by changes in their living
circumstances.

The third is the Mental Health and Lifestyle Survey, which is also conducted for people from
Evacuation Areas. This is for offering support to the affected people to ease anxiety caused by
the Great East Japan Earthquake and the accident at the NPS.

The fourth is the Pregnancy and Birth Survey targeting pregnant women who have worries
over various things including radiation fears in relation to childbirth and child rearing.

Fukushima Prefecture compiles all data into a centralized database for the long-term
utilization of accumulated knowledge.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Basic Survey: Purpose

A survey to obtain data that is to serve as the basis for monitoring and protecting
residents' health

In order to estimate external doses, individuals were asked to keep and submit a record of
their behavior.

Based on collected behavioral records for the four months from March 11 to July 11, 2011,
each individual's external dose was estimated using the External Dose Estimation System
developed by the National Institute of Radiological Sciences.

[Survey scheme]

‘ Estimation of external doses based on behavioral records |
Inquiry Estimation of

E> [ external doses } E>
Estimated results and the period for estimation are reported to participating individuals

to let them know their own external doses, and at the same time, the obtained data are

utilized in the Detailed Surveys and individuals' health management to be continued for
the long term.

Notification
of the results

Prepared based on the dth Expert Meeting on Communications with Nuclear Disaster Victims Regarding Their Health, Ministry of the Environment

The Basic Survey was commenced for the purpose of estimating the level of external doses
of the residents of Fukushima Prefecture based on the records of their behavior, informing
them of the estimation results individually, and thereby promoting and maintaining the
health of the prefectural residents, in light of the effect of radiation due to the accident
at Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS, which occurred
following the Great East Japan Earthquake.

Specifically, inquiry sheets were delivered to the applicable residents to ask them to
record their behavior during the four months after the accident. Based on the behavioral
records entered in the inquiry sheets, individuals’ external doses were estimated using a
program developed by the National Institute of Radiological Sciences. The four months
after the accident, which is the targeted period of the Basic Survey, is the period during
which ambient dose rates were the highest, and it is most important to determine people’s
external doses during this period.

Individuals’ estimated external doses were compiled and statistically processed, and
have been utilized for analyzing radiation exposure and its health effects in Fukushima
Prefecture.

Included in this reference material on March 31, 2013
Updated on March 31, 2020
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Basic Survey: Outline

[Period for estimation]
Behavior during the four months from March 11 to July 11, 2011

[Coverage]
Approx. 2.06 million people
* Residents of the prefecture:
People with residence registration in the prefecture from March 11 to July 1, 2011

+ People residing outside the prefecture:
(1) People who were registered as residents in other prefectures but were residing in
the prefecture from March 11 to July 1, 2011

(2) People residing outside the prefecture who commuted to work or school in the
prefecture from March 11 to July 1, 2011
(3) People residing outside the prefecture who temporarily stayed in the prefecture
from Mar. 11 to Mar. 25, 2011
(For people residing outside the prefecture, inquiry sheets were sent upon their request.)

The 4th Expert Meeting on Communications with Nuclear Disaster Victims Regarding Their Health, Ministry of the Environment

The period for surveying behavioral records was the four months from March 11 to July 11,

2011.

The Basic Survey covered approx. 2.06 million people who were registered as residents
of the prefecture at the time of the earthquake. People registered as residents in other
prefectures were also covered if they resided, commuted to work or school, or temporarily

stayed in the prefecture during this period.

Included in this reference material on March 31, 2013
Updated on March 31, 2019
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Basic Survey: Inquiry Sheets

There are two types of inquiry sheets: a detailed version and a simplified version.
® Detailed version (conventional version) @ Simplified version

w = XEE]
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- OME (DAEOAN DIBOSENGN CRLE)

s [ ) "
ar WAls 3 4 s uw W w nom| WEMEE

L]

¢ol

" nnmm_n- e LEE T

eriod from March 11 to
th 25, but the simplified inquiry sheet
allows some respandents to summar;
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In ber 2013, a si
inquiry sheet was introduced.

[Requirements for using the simplified Examples
s Y 1) ha sicing In Fukushi 5 T
inquiry sheet] Oty ot o ime of e sthauake, woh | Simplified
. evacuated o Kanagawa on March 15and | Mosedaiiee :
People who have experienced none or only continued staying i Kanagiwa unti ub 11 version
ignif byt
(such as a change of residence, school or 2 e kI M Rt N Detailed
- ime o earthgu e P
workplace due to evacuation or moving) in evacuate ta Adtuwakamatzu on March 18. | Mof@iiice version
the four months following the earthquak VR o A o ot 0

welnite of Center for the Fukushima Health Management Survey,
Fukushima Medical University (infarmation an the Inguiry Sheets for the Basic Survey)

The inquiry sheet for the Basic Survey requires respondents to record the activities they
conducted on an hourly basis for the period from March 11 to March 25. In response
to complaints concerning the difficulty in filling in the sheet, a simplified version was
introduced in November 2013.

However, in order to maintain the accuracy of the survey, the simplified inquiry sheet
may be used only by those who have experienced none or only one significant change
in their living place due to evacuation or moving, etc. in the four months following the
earthquake.

Included in this reference material on March 31, 2013
Updated on March 31, 2019



Basic Survey: Analysis Methods
(Behavioral Pattern Survey and Dose Rate Map)

Behavioral pattern survey Dose rate maps

Prepare maps showing average daily
effective dose rates based on data of — BEEEETSE
SPEEDI and the Ministry of Education, Culture, Sports,

Examine behavioral patterns based on
inquiry sheets of the Fukushima Health

Management Survey
; Science and Technology (MEXT)
Survey period
Four months from March 11 to July 11, 2011 *Marchi2tod4 Evaluation results by
L e SPEEDI (effective dose rates)
Surveyed items « FromMarch 15 Monitoring data released by

onward MEXT (at that time) (ambient

® Stays (places, hours and building
dose equivalent rates)

structures)

® Moves (places and hours) "
ea Convert ambient dose equivalent rates to effective

dose rates by multiplying by 0.6

* Divide into 2 km x 2 km'grids
* Interpolate discrete data using software to create a map
* Values of natural radiation are not included.

(e I[EVENCRIGIRANRIIENITN  Evaluate effective doses based on behavioral patterns and dose rate
effective doses maps

Prepared based on the website of Fulkushima Prefecture, "Estimation of External Doses (Outfine of the External Dose Estimation System and
Estimation Results by Modsd Pattern of Evacuation Behavior), Mational institute of Radiclogica! Sciences” (December 13, 2011)

In the Basic Survey, external doses were evaluated combining the results of the behavioral
pattern survey and the created dose rate maps. The evaluation was conducted based
on dose rate maps and behavioral records entered by respondents, such as where and
how long they stayed in buildings, and the type of buildings where they stayed, during the
survey period.

Included in this reference material on March 31, 2013
Updated on March 31, 2019
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Basic Survey: Analysis Methods

(Time-Series Dose Rate Maps)

Effective dose
rate [uSw/h]

-

(uSv/h: microsieverts per hour)

Prepared based an the website of Fukushima Prefecture, “Estimation of External Doses (Outine of the External Dose Etimation System
and Estimation Results by Model Pattern of Evacuation Behavior), " it jcal Sciences” {December 13, 2011)

Dose rate maps used here are the monitoring data released by the Ministry of Education,
Culture, Sports, Science and Technology (MEXT) (at that time).*'

*1: For the three days from March 12 to March 14, which are included in the period (March
12 to March 15, 2011) during which the monitoring data released by MEXT (at that time)
is not available, calculation results by SPEEDI (System for Prediction of Environmental
Emergency Dose Information) using the data on radioactive material discharge released
by the Nuclear and Industrial Safety Agency (at that time) in June 2011 were applied.
Data for March 15 was assumed to be the same as that for March 16, and from March
16 onward, the monitoring data released by MEXT (at that time) was used.

Included in this reference material on March 31, 2013
Updated on March 31, 2019




Basic Survey: Obtained Responses and Their
& Representativeness

The response rate was 27.7% for the entire Fukushima Prefecture.
However, as a result of the examination on the representativeness, the dose distribution
based on the responses obtained so far in the seven districts in the prefecture was found
to be unbiased and to properly represent that of respective districts.

Ta

ble 1

Responsesto the Basic Survey
Asof March 31, 2021

Coverage 2,055,237
% g | Detaled version 493,890 24.0%
JE E‘ simplified version 74,953 3.6%
22 568,843 27.7%

* Response rates are rounded off for each category.

Table 2

Response rate by age group

Asof March. 31, 2021

Age group 0~9 | 10~19 | 20~29 | 30~39 | 40~49 | 50~59 | 60~ Total
Responserate| 46.6%| 36.3%| 18.2%| 24.8%| 22.5%| 23.0%| 27.9%| 27.7%
* Rates (%) are rounded off.

Prepared based on the material for the 42nd Prefectural Oversight C Meeting for Fukush Health g

Survey

Approx. 568,843 people have responded so far (response rate: 27.7%).

In light of the fact that the response rate of the Basic Survey had remained unchanged
at around 27%, an examination on the representativeness of the dose distribution was
conducted in FY2015. As a result of the examination, the dose distribution based on the
responses obtained so far in the seven districts in the prefecture was found to be unbiased
and to properly represent that of respective districts.

See the following website fo

r details:

https://www.pref.fukushima.lg.jp/uploaded/attachment/151271.pdf (in Japanese)

Included in this reference material on March 31, 2013

Updated on March 31, 2022
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Basic Suwey Results
Latest Survey Results: httpsy// ite/portal/k html (in Jap )

Results of estimated external effective doses by district
(for 466,639 people excluding radiation workers)

Lower than 1 m Lower than 1 mSv - - -20.0%
-87.0%

Lower than 2 mSv - -

Northern
district

+77.3%
+94.9%

Lower than 1 mSy - -

Lower than 2 mSy - -

than 1 mSv - - -51.5% Lower than 1 mSv - - -8
er than 2 mSy - - +92.3% Lower than 2

Evaluation of estimated effective doses

Past epidemiological studies have not confirmed clear health effects of radiation below 100 mSv.
Therefore, the estimated external effective doses, though covering only four months, can be
evaluated as values that are unlikely to show any health effects caused by radiation.

Prepared based on the material for the 42nd Prefy | Oversight C: ittee Meeting for Health Manag Survey

Out of a total of 554,595 people for whom external effective doses have been estimated
by March 31, 2021, a total of 475,855 people submitted records of their behavior for the
entirety of the four-month period for estimation. The figure above shows the estimation
results of 466,639 people, excluding those who had engaged in radiation work, by district.
As shown in the figure, people for whom estimated external effective doses were lower
than 1 mSv accounted for 88.2% in the southern district, 99.3% in the Aizu and Minamiaizu
districts, 77.3% in the Soso district, and 99.1% in the Iwaki district. The maximum value
was 25 mSv estimated for a person residing in the Soso district.

Included in this reference material on March 31, 2013
Updated on March 31, 2022



oeeneested Thyroid Ultrasound Examination:
LS Purpose and Coverage

"We will promote the health of the children in Fukushima
for the long term."

[Purpose]

It has been reported that cases of thyroid cancer increased among children
after the Chernobyl NPS Accident due to internal exposure to radioactive iodine.
Although radioactive iodine doses are considered to be lower in Fukushima than
in Chernobyl, the Thyroid Ultrasound Examination was commenced with the aim
of ascertaining children’s thyroid status and promoting their health for the long
term.

[Coverage]

All people of Fukushima Prefecture who were aged zero to 18 as of March 11, 2011
(those born from April 2, 1992, to April 1, 2011) (approx. 368,000 people)
* For the Full-scale Survey in FY2014 onward, the coverage was expanded to include those
born from April 2, 2011, to April 1, 2012 (approx. 381,000 people in total).

Prepared based on the Report on the Fukushima Prefecture's Fukushima Health Management Survey (FY2019)

It has been reported that cases of thyroid cancer increased among children after the
Chernobyl NPS Accident due to internal exposure to radioactive iodine. Compared with
the Chernobyl NPS Accident, the amount of radioactive materials discharged into the
environment after the accident in Fukushima was much smaller, and estimated internal and
external doses of the residents were even smaller. Therefore, it is predicted that there would
be no epidemiologically detectable thyroid health risks (p.141 of Vol. 1, “Evaluation of the
Interim Report on Thyroid Cancer Compiled by the Expert Meeting on Health Management
After the TEPCO’s Fukushima Daiichi NPS Accident”). However, as concerns remain
about effects of radiation due to the accident on children’s thyroid glands, the Thyroid
Ultrasound Examination has been continued under the framework of the Fukushima Health
Management Survey with the aim of ascertaining children’s thyroid status and promoting
their health into the future.

Included in this reference material on March 31, 2013
Updated on March 31, 2021
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Thyroid Ultrasound Examination: Outline (1/3)

® Examination schedule

Category Period Eligible subjects

Prelirrlinan,' Baseline Residents who were residing in
Fukushima Prefecture at the time of the

i Oct. 2011 - March i
First examination | Survey £ 8 earthquake and were approximately 18
< Finished > In order to ascertain children's thyroid 2014 years old or younger (those born from
status April 2, 1992, to April 1, 2011)
Second examination | Full-scale Survey These born from April 2, 2011, to April 1,

Third examination | |y order to make comparison with the | APril 2014 - March | 2012

Fourth examination | results of the Initial Screening 2020 *Once every two years until becoming

< Finished > 20 years old, then once every five years

- after becoming 25 years old, for example,
o at the ages of 30, 35 and so on
Fifth examination ! April 2020 -
*1D ding on the age of resid the ination is the fourth one. For details, access the following to check the year to receive
the ination (https://fukushima-mi i.jp/thyroid: ion/ h.html} (in
Prepared based on the website of the Radiation Medical Science Center for the F Health M. Survey, Fukushi

ion)

Medical University (inf ion on the Thyroid Ul

Ascertaining the current thyroid status of the relevant group of people even though
radiation effects are unlikely to be detected is very important for promoting their health
for the long term. Therefore, the Thyroid Ultrasound Examination was conducted for all
children in Fukushima Prefecture after the accident at Tokyo Electric Power Company
(TEPCO)’s Fukushima Daiichi NPS over a period of approximately two and a half years from
October 2011 (Preliminary Baseline Survey).

Then, in FY2014, the coverage was expanded to include those born from April 2, 2011,
to April 1, 2012, and the Full-scale Survey was conducted as the second examination.

From the third examination onward, the targeted people receive examinations once
every two years until they become 20 years old and once every five years thereafter.

Included in this reference material on March 31, 2013
Updated on March 31, 2021



Thyroid Ultrasound Examination: Outline (2/3)

@ Examination procedures and diagnosis criteria

Examination procedures

Primary Examination (ultrasound examination)

Examination in Fukushima Prefecture Examination outside Fukushima Prefecture
Schools, more than 80 medical institutions, public facilities, etc. The examination can be received at more than 120 medical institutions
nationwide.
Ultrasound diagnostic imaging
GZBA1A2 @ds.C
WCysts: 20.0 mm or smaller lNodules: 5.0 mm or smaller Wcysts: 20.1 mm or smaller B Nodules: 5.1 mm er smaller
Confirmatory Examination

Detailed ultrasound examination, blood test, urine
test, and fine-needle aspiration cytology (as needed)

¥
Next examination

m”"f;:;’,ﬂ'ﬂ:;fﬂmﬁz’afmm h Medical examination or treatment (e.g. surgery)

ages of 25, 30 and so on)

Prepared based on the Report on the Fukushima Prefs 's Fukushima Health Survey (FY2019)

The Primary Examination checks whether there are any nodules or cysts and measures
the sizes thereof, if any. The Confirmatory Examination is recommended to those who are
considered to require a more detailed examination.

In the Confirmatory Examination, a more accurate ultrasound examination, plus blood
and urine tests are conducted, and fine-needle aspiration cytology is also conducted when
a doctor considers it necessary.

The Thyroid Ultrasound Examination is completed at this point.

Then, individuals who are found to require treatment receive it from their regular
healthcare provider, under the relevant medical insurance system.

Included in this reference material on March 31, 2016
Updated on March 31, 2021
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Thyroid Ultrasound Examination: Outline (3/3)

©® Content of the examination

[Primary Examination]

An ultrasound examination assesses whether
there are any nodules or cysts. The examination
ordinarily finishes in three to five minutes with no
pain involved.

The diagnosis panel, consisting of medical
specialists, reviews the ultrasound images and
makes diagnoses. The examination results are sent
by post, but explanations are given at the
examination venues or by phone upon examinees'
requests.

€0l

[Confirmatory Examination]

When a more detailed examination is found to be necessary as a result of the Primary
Examination, the Confirmatory Examination is conducted for the relevant person.
In the Confirmatory Examination, another ultrasound examination, plus blood and urine tests
are conducted.

If a doctor considers it necessary as a result of these tests, fine-needle aspiration cytology
of the thyroid may also be performed and interpreted.

Brepared baved on the wbiite of the Radiation Medical for the 3 tha Thy Examination, FAC)
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An ultrasound examination is conducted with an examinee lying on his/her back. A doctor
places an ultrasonic probe with jelly on its tip over the examinee’s thyroid (located around
the base of the neck) and examines whether there are any cysts or nodules while moving
the probe over the examinee’s skin.

The examination ordinarily finishes in three to five minutes with no pain involved.

Definitive diagnoses from the Primary Examination are not made at the venues. In order
to make comprehensive and objective judgments, ultrasound images are later reviewed
by a panel of medical specialists. This is to ensure a consistently high level of diagnostic
accuracy throughout the Fukushima Health Management Survey.

The sizes of nodules and cysts mentioned above are reference values for making
diagnoses. If any nodules or cysts found in ultrasound images are suspected to be
malignant, the case is designated as Grade B irrespective of the sizes of the nodules or
cysts and the Confirmatory Examination is recommended.

In the Confirmatory Examination, a more accurate ultrasound examination, plus blood
and urine tests, are conducted. If, as a result of these tests, a doctor considers it necessary,
fine-needle aspiration cytology, an examination of a sample tissue taken from the person’s
thyroid, may also be conducted.

Included in this reference material on March 31, 2016
Updated on March 31, 2019
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Thyroid Ultrasound Examination: Nodules

A nodule, which might also be called a lump, is an irregular density of
thyroid cells.

0 L 10 15 20 25 30mm

Size | + t t t + i
 Grade A2

. Grade B

+ Nodules may be benign or malignant (cancerous), and most are benign.
Even if a detected nodule is 5.0 mm or smaller, if the Confirmatory
Examination is considered to be necessary, the diagnosis is Grade B.

It has been widely known that many cases of thyroid cancer are occult
(latent), showing no symptoms or health effects over a lifetime. Occult
thyroid cancer is 5.0 mm or smaller in most cases and it is considered to
be disadvantageous for patients to detect and treat them. Accordingly, it
is generally recommended not to conduct a detailed examination, such
as cytological testing, for nodules of 5.0 mm or smaller.

Nodules
* The part circled with a Fukushima Health Management Survey, the Confirmatory Examination is

Therefore, in the Thyroid Ultrasound Examination conducted through the

not performed for nodules of 5.0 mm or smaller; instead, an ultrasound

dotted line is a nodule. erfol : of 5.0 mn ;
examination {Primary Examination) is to be conducted in 2 to 5 years.

Prepared based on the Report on the Fukushima Prefecture’s Fukushima Health Survey (FY2019)

A nodule, which might also be called a lump, is a thyroid cell with irregular density. Some
nodules are malignant, but most are benign.

It has been known that thyroid cancer is often latent, presenting no symptoms or health
effects over a lifetime. Thus, detecting all cancers and forcing patients to receive treatment
may be sometimes rather disadvantageous, so a detailed examination, such as cytological
testing, is not generally conducted for small nodules. In the Thyroid Ultrasound Examination
conducted through the Fukushima Health Management Survey, the Confirmatory
Examination is not performed for nodules of 5 mm or smaller; instead, the next regularly
scheduled ultrasound examination (Primary Examination) is to be conducted.

In some cases, a person once diagnosed as Grade A1 is diagnosed as Grade A2 or
Grade B in the next examination, or conversely, a person once diagnosed as Grade A2 is
subsequently diagnosed as Grade A1.

Included in this reference material on March 31, 2013
Updated on March 31, 2021
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Thyroid Ultrasound Examination: Cysts

A cyst, which resembles a bag filled with fluid, is generally benign,
and is often found even in healthy people
0 5 10 15 2 % Hmm

Size +
Grade A2

€0l

rally benign, but thos
pressure in the thro
wit

* As cysts consist only of fluid and contain no cells,
they are not cancerous.

* Cysts often change in size or number, and many
people have multiple cysts.

-
=

-
=
=
o
[—
=
=
-\
(7]
(=]
o=
=
o
m
>
o
2
=
o
—
(=}
=

* Examinations so far revealed that cysts are seldom

Single cyst Multiple cysts found in infants and young children but are found
* The parts pointed with arrows are cysts. more often in elementary, junior high, and high
school students.
Prepared based on the Report on the Fukushima Prefecture’s Fukushima Health Survey (FY2019)

Cysts identified in the Thyroid Ultrasound Examination being conducted in Fukushima
Prefecture are considered benign, consisting only of fluid and containing no cells. They
are often found even in healthy people, especially among primary and secondary school
students. Therefore, repeated examinations often find cysts as children grow up.

Included in this reference material on March 31, 2013
Updated on March 31, 2021



ST Thyroid Ultrasound Examination:
Gt Handling of Cysts with Solid Components

Cysts with solid components are all judged as nodules.

Selidlcempanents

When the maximum size of a nodule with
_ solid and cystic components (the length of

the orange arrow) is 5.1 mm or larger, the

examinee is diagnosed as Grade B.

Measure the entirety of a nodule

* "Cysts with solid components," which are cysts containing nodules inside, are all evaluated as
nodules in this examination.

* In such case, not the size of a nodule inside but the maximum size of a cyst with the nodule is
recorded. For example, when a 3 mm-nodule is found in a 30 mm-cyst, the relevant examinee is
judged to have a 30 mm-nodule and is diagnosed as Grade B (as the size exceeds 5.1 mm).

Prepared based on the website of the Radiation Medical Science Center for the Fukushima Health Management Survey,
Fukushima Medical Uni ¥ {inf ion on the Thyroid Ultrasound Examination, FAQs)

Some cysts contain nodules. In the Thyroid Ultrasound Examination conducted in the
Fukushima Health Management Survey, those cysts with solid components (nodules) are all
judged as nodules and diagnosis criteria for nodules are applied.

For example, a 30 mm-cystic lesion with a 3 mm-solid component is judged as a
nodule and diagnosis criteria for nodules are applied. As the size is larger than 5.1 mm, the
examinee is diagnosed as Grade B and is advised to receive the Confirmatory Examination.

Lesions judged as fluid-only cysts are considered to be benign.

(Related to p.130 of Vol. 2, “Thyroid Ultrasound Examination: Cysts”)

Included in this reference material on March 31, 2016
Updated on March 31, 2022
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Thyroid Ultrasound Examination:
g System for Examinations in and outside Fukushima

Expansion of available institutions and system for implementing examinations

in Fukushima Prefecture Examination venue of your choice
i
Efforts have been continued to increase the number Y

of institutions in Fukushima Prefecture and to

enhance system for implementing examinations in -.'l.
order to reduce the number of people who cannot
receive the examination due to various reasons.

Public facilities

Medical institutions
within the prefecture

Expansion of institutions for implementing

examinations outside Fukushima Prefecture
Efforts have been continued to increase institutions so that people can receive the examination
even outside the prefecture.
The examination can be received at more than 120 medical institutions nationwide.

In order to receive the Thyrodd Ultrasound Examination, you need to make a reservation in advance with the Radiation Medical Science
Center for the Fukushima Health Management Survey.

Provision of explanation booths
Since July 2015, booths have been set up at examination venues in public facilities, etc. for
providing examinees with explanations on examination results. Physicians explain provisional
examination results available on the day using ultrasound images.
When explanation booths cannot be set up at the examination venue or for examination
performed in some venues such as schools, telephone consultation services are provided instead.

Prepared based on the Fukushima Health Management Survey Reports (2018 and 2019)

The Thyroid Ultrasound Examination is conducted in collaboration between Fukushima
Medical University and medical institutions in and outside Fukushima Prefecture. For more
convenience to residents of the prefecture, efforts have been made to increase venues and
opportunities with the aim of promoting the health of the residents in Fukushima Prefecture
for the long term.

Included in this reference material on March 31, 2015
Updated on March 31, 2021



S Thyroid Ultrasound Examination:

Examination

Order of Full-scale Survey

The examination has been
conducted sequentially,
starting in areas where
ambient dose rates were
highest after the disaster.

® Full-scale Survey (fourth-round survey) ® Full-scale Survey (fifth-round survey)
(for those aged 18 or younger) (those living outside Fukushima Prefecture and
) classification for analysis)
the FY2018 Primary Munic he FY2020 Primar

— was conducted (25 municipalities) L was conducted {25 municipalities) S
== munic Fr2015 y  I— T he FY2021 Pr

‘was conducted (34 municipalities) wasconducted {34 municipalities)

Prepared based on the material for the 36th and 43rd Prefi | igh i Meeting for Fukushima Health M; Survey

The Thyroid Ultrasound Examination has been conducted sequentially, starting in areas
where ambient dose rates were higher at the time of the accident at Tokyo Electric Power
Company (TEPCO)’s Fukushima Daiichi NPS.

For Full-scale Surveys following the Preliminary Baseline Survey, notices of the
examination have been sent mostly in the same order.

Since the Full-scale Survey (fourth-round survey), the examination has been conducted
mostly in the same order for those aged 18 or younger. However, for those aged 19 or
older, the examination has been conducted not by region but by age (school year). In
FY2018, those born in FY1996 (aged 22) and born in FY1998 (aged 20) were examined, and
in FY2019, those born in FY1997 (aged 22) and born in FY1999 (aged 20) were examined.

Since FY2017, the examination has been conducted for those who become 25 years old
in the relevant year, and then once every five years thereafter.

Due to the impact of the COVID-19 pandemic, the Full-scale Survey (fifth-round
survey) was decided to be carried out in three years. As originally planned, notices of
the examination were sent to examination targets living outside Fukushima Prefecture in
FY2020 and FY2021, and the examination may be received until the end of FY2022.

Included in this reference material on March 31, 2015
Updated on March 31, 2022
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G Orderof Implementing the Full-scale Survey (Fifth-round Survey) of
i the Thyroid Ultrasound Examination (within Fukushima Prefecture)

® Full-scale Survey (fifth-round survey):
At elementary schools and junior high schools in Fukushima Prefecture

— Municipalities where the Primary Examination was
conducted in FY2020 (18 municipalities)

Municipalities where the Primary Examination was
[ — 1| conducted in FY2021 (7 municipalities)

= Municipalities where the Primary Examination was
conducted in FY2022 (34 municipalities)

* Due to the impact of the COVID-19 pandemic, the survey at
elementary schools and junior high schools for FY2020 was
commenced in September 2020.

® Full-scale Survey (fifth-round survey): At high schools in Fukushima Prefecture

— Municipalities where the Primary Examination was
conducted in FY2021 (25 municipalities)

Municipalities where the Primary Examination was
_ conducted in FY2022 (34 municipalities)

Prepared based on materials for the 43rd Prefectural Oversight C i Meeting for Fukushima Health Survey

Due to the impact of the COVID-19 pandemic, the Full-scale Survey (fifth-round survey)
was decided to be carried out in three years. The survey at elementary schools and junior
high schools for FY2020 was commenced in September 2020 and has been conducted
from FY2020 through to FY2022. The survey at high schools in Fukushima Prefecture is
planned to be conducted in FY2021 and FY2022. For students who graduate high schools
in the fiscal year preceding the survey year, notices for examinations in public facilities or
other institutions implementing examinations are sent.

Included in this reference material on March 31, 2022



SR Thyroid Ultrasound Examination:
IO EEREEEE Results of the Preliminary Baseline Survey

Latest E: Results: https:// pref.fi kocy k jinkai.html (in )
@ Results of the Primary Examination
Number of examinees (people) Number of those di d (people)
Number of Breakdown by grade (%)
eligible Examinees . Those recommended
subjects | Examination rate | from outside Diagnosis rate (%) A to take the
(peaple) (%) of the Confirmatory
prefecture Examination
Al A2 B [
Total 367,637 300,472 (81.7) 9,511 300,472 (100.0)! 154,605(51.5) |.\43,5?3 (47.8) 2,293(0.8) 1 (0.0),

T
Grade A : 99.2%
® Results of the Confirmatory Examination

Number of Number of those who received a definitive disgnosis [pecple)
Number of "
eligible examinees (people} Rate of defi For next For regular healthcare program, etc.
subjects diagnosis (%) Those who received
(peaple) Examination rate (%) Al A2 Iﬁnel—needle
aspiration
Total 2,203 | 2,130(92.9) 2,001(98.2) 132(6.3) 579(27.7) 1,380 (66.0) 547 (39.6)

® Results of the fine-needle aspiration cytology
Malig: or for malig 116 people; 39 males and 77 females
Average age: 17.3 £ 2.7 years old (8 to 22 years old); At the time of the earthquake: 14.9 2.6 years old (6 to 18 years old)
Average tumor size:13.9 * 7.8 mm (5.1 to 45.0 mm)

® Out of 116 people whose tumors were diagnosed as malignant or suspicious for malignancy, 102 received
surgery (benign nodule: 1; papillary cancer: 100; poorly differentiated cancer: 1).

g Meating forF Health Manag

Prepared based on the material for the 31st Pref, o

Survey

These are the results of the Preliminary Baseline Survey, which was the very first Thyroid
Ultrasound Examination (FY2011 to FY2013).

Examinees diagnosed as Grade A in the Primary Examination accounted for 99.2% of
the total, while those diagnosed as Grade B accounted for 0.8%. It became clear that most
of those diagnosed as Grade A2 had cysts of 20 mm or smaller and that those diagnosed
as Grade B had nodules of 5.1 mm or larger.

In the Confirmatory Examination, as a result of a more accurate ultrasound examination
and other tests, 34%, or approximately one out of three who received the Confirmatory
Examination, were diagnosed as being equivalent to Grade A and were recommended
to receive the next periodic examination (Full-scale Survey) in the same manner as those
diagnosed as Grade A in the Primary Examination. This is because those who were
suspected to have any abnormalities were diagnosed as Grade B just to be safe in the
Primary Examination, and such people include those eventually diagnosed as Grade A
in the Confirmatory Examination as a result of comprehensive and objective judgments
through a more detailed examination, etc.

Among the examinees whose results of the Confirmatory Examination were finalized,
66% were shifted to ordinary medical care covered by health insurance, and appropriate
measures are determined by the responsible doctor, based on individual findings and
circumstances.

Furthermore, 39.7% went through fine-needle aspiration cytology, and 116 examinees
were diagnosed as malignant or suspicious for malignancy. Out of these examinees, it is
known that 102 had surgery. However, not all the patients who are diagnosed as malignant
or suspicious for malignancy are indicated for immediate surgery, and the decisions are
made depending on the individuals’ situations after the consultation among physicians,
examinees, and their families.

Included in this reference material on March 31, 2016
Updated on March 31, 2022
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Thyrold Dltrasound Thyroid Ultrasound Examination: Results of the First Full-scale
CERTIHTE Survey (Second-round Survey)
A e

Results: https://s p Ig.jp/site/portal fkenkocy html (in Ji )

@ Results of the Primary Examination

Number of examinees (people) Number of those di. | {people)
Number of Breakdown by grade (%)
i i Diagnosis Those ded to
eligible subjects i Examinees from recommen
{people) Exten ";:I;" T owmsideofthe | rate (%) A take the Confirmatory
prefecture Examination
Al A2 B c

Total 381,237 270,552(71.0) 15,663 %igbsgﬂ 108,726(40.2) | 159,596(59.0)  2,230(0.8) 0 (0.0)
—_

~
@ Results of the Confirmatory Examination Grade A : 99.2%

Number of examinees| Number of these who ived a defi diagnosis (people)
Number of {people} Rate of def For next examination For regular healthcare program, etc.
eligible subjects i is (%) Those who received
(people) rate (%) ¢ Al A2 fine-needle
aspiration cytology
Total 2,230 1,877(84.2) 1,834(97.7) 63(3.4) 367(20.0) 1,404(76.6) 207(14.7)

* The total of percentages with one decimal place may not be 100% due to rounding.

® Results of the fine-needle aspiration cytology
Mal or susph for mal 7ipeople; 32 males and 39 females
Average age: 16,9 * 3.2 years old (9 to 23 years old); At the time of the earthquake: 12.6 £ 3.2 years old (5 to 18 years old)
Average tumor size: 11.1 T 5.6 mm (5.3 to 35.6 mm)

® Out of 71 people whose tumors were diagnosed as malignant or suspicious for malignancy, 55 received
surgery (papillary cancer: 54; other types of thyroid cancer: 1).

Prepared based on the material for the 42nd Prefectural Oversight C Meeting for Fukusk Health g Survey

These are the results of the first Full-scale Survey, which was the second round of the
Thyroid Ultrasound Examination.

Examinees diagnosed as Grade A in the Primary Examination accounted for 99.2% of
the total, while those diagnosed as Grade B accounted for 0.8%. Most of those diagnosed
as Grade A2 had cysts of 20 mm or smaller and those diagnosed as Grade B had nodules
of 5.1 mm or larger. This tendency was the same as that observed in the Preliminary
Baseline Survey.

In the Confirmatory Examination, as a result of fine-needle aspiration cytology, 71
examinees were diagnosed that their tumors were malignant or suspicious for malignancy.

Included in this reference material on March 31, 2016
Updated on March 31, 2022



Thyroid Comparison between the Thyroid Ultrasound

Ultrasound

SEEREE Examination and the Examination in Other Prefectures

Fukushima Prefecture

Preliminary Baseline Survey First Full-scale Survey (second- 3 prefectures
round survey) (Nagasaki, Yamanashi, and Aomori)
Grade B Grade C Grade B Grade C Grade B Grade C
0.8% 0.0% 0.8% 0.0% i 0.0%
* One person
Grade Al Grade Al Grade Al
51.5% 40.2% 42.5%
300,473 residents of Fukushima 270,552 residents of 4,365 children ranging from
Prefecture who were aged 18 or Fukushima Prefecture who kindergarteners to high school
younger at the time of the were aged 1to 18 at the time  students in Nagasaki, Yamanashi and
earthquake of the earthquake Aomori Prefectures (youngchildren
aged under 3 were not covered)
Prepared based on the materials for the 27th and 42nd Prefectural Oversight P the "Surve y Ratesof
c Meeting for f Health Survey Thyroid iesinth ination in Three Prefectures

Other than Fukushima Prefecture” (March 29, 2013) released
by the Ministry of the Environment

When the Thyroid Ultrasound Examination commenced, many concerns were raised about
a relatively high percentage of examinees diagnosed as Grade A2. Therefore, in FY2012, the
Ministry of the Environment (MOE) conducted the thyroid examination targeting approx. 4,300
children in Nagasaki, Yamanashi and Aomori Prefectures (3-prefecture examination) in the
same manner as the examination conducted in Fukushima Prefecture.

The Preliminary Baseline Survey in Fukushima Prefecture covered those aged zero to 18
at the time of the earthquake, and the first Full-scale Survey covered those aged two to 23 at
the time of the examination, respectively, while the 3-prefecture examination excluded children
aged under 3 and covered only those aged 3 to 18. As the sample size of the cohort was
much smaller in the 3-prefecture examination, a simple comparison cannot be made, but the
results show that those diagnosed as Grade A2 were not exceedingly greater in number among
the children of Fukushima Prefecture. The results of the 3-prefecture examination after age
adjustment based on the demographics of Japan as of 2010 show that the detection rate of
cysts was reported as 52.35% and that of nodules as 1.54%,"" which were similar to the results
of the Preliminary Baseline Survey and the first Full-scale Survey in Fukushima Prefecture. The
report of the 3-prefecture examination also made the following observations: “It is generally
known that the detection rate of nodular lesions is lower in the group of examinees aged 3
to 5 than in the group of examinees aged 6 or older, and that females show higher detection
rate than males. Therefore, there is the possibility that a detection rate tabulated based on
simple descriptive statistical methods as in this case may be higher than the actual rate.”” In
fact, the percentage of those diagnosed as Grade A2 in the first Full-scale Survey (second-
round survey) excluding examinees aged 2 or younger was extremely close to the results of the
3-prefecture examination.

*1: Hayashida N, et al. Thyroid Ultrasound Findings in Children from Three Japanese
Prefectures: Aomori, Yamanashi and Nagasaki. PLoS One. 8(12): €83220, 2013.

*2: “Report on the Outcome of the FY2012 Survey on Detection Rates of Thyroid Abnormalities”
(commissioned by MOE), The Japan Association of Breast and Thyroid Sonology (March
2013)

Included in this reference material on March 31, 2014
Updated on March 31, 2022 @
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Thyroid Thyroid Ultrasound Examination: Results of the Second Full-scale Survey

Ultrasounc (Third-round Survey)
xamination e s s s/ el R El i Ip/slte/poctal mnkosy B (in J 1

® Results of the Primary Examination

Number of examinees (people) Number of those diagnosed (people)
Breakdown by grade (%)
Number of Examinees p;, i |
i = Diagnosis rate
eligible subjects| Examination rate | from %) A T:::ﬁ:“g::';]""ded o
(people) %) outside the L] rmatary
fect
e Al A2 B c
Total 336,667 217.922(64.7) 12,512 1;;59;}2 ‘ 76,431(35.1) 139,989(64.2) 1,502{0.7)  ©0(0.0)
v =

® Results of the Confirmatory Examination Grade A:99.3%

Number of Number of those who received a defi liag {people)
Number of  examinees (people)| Rate of definitive For next inati For regular health prog ete.
eligible subjects diagnesis (%) Those who received
{pecple) L ination rate % Al A2 fine-needle
aspiration EEB!
Total 1,502 1,104(73.5) 1,068(96.7) 9(0.8) 100(9.4) 959(89.8) 79(8.2)

* The total of percentages with one decimal place may not be 100% due to rounding.
@ Results of the fine-needle aspiration cytology

Malignant or suspicious for malignancy: 31 people; 13 males and 18 females
Average age: 16.3 £ 2.9 years old (12 to 23 years old); At the time of the earthquake: 9.6 = 2.9 years old (S to 16 years old)

Average tumor size: 12.9 £ 6.4 mm (5.6 to 33.0 mm)
@ Out of 31 people whose tumors were diagnosed as malignant or suspicious for malignancy, 29 received
surgery (papillary cancer: 29).

Prepared based on the material for the 42nd Prefectural Oversight C Meeting for Fukust Health g Survey

These are the results of the second Full-scale Survey, which was the third round of
the Thyroid Ultrasound Examination. Examinees diagnosed as Grade A in the Primary
Examination accounted for 99.3% of the total, while those diagnosed as Grade B
accounted for 0.7%. Most of those diagnosed as Grade A2 had cysts of 20 mm or smaller
and those diagnosed as Grade B had nodules of 5.1 mm or larger. This tendency was
the same as that observed in the Preliminary Baseline Survey and the first Full-scale
Survey (second-round survey). In the Confirmatory Examination, as a result of fine-needle
aspiration cytology, 31 examinees were diagnosed that their tumors were malignant or
suspicious for malignancy.

Included in this reference material on March 31, 2019
Updated on March 31, 2022



SUSSTI Thyroid Ultrasound Examination: Results of the Third Full-scale
LIS Survey (Fourth-round Survey)

Latest Examination Results: https://s P Ig.jp/site/portal /kenkocy html (in J )

® Results of the Primary Examination

Number of examinees (people) Number of those di d (people)
Number of Examinees | Breakdown by grade (%)
eligible subjects| from | Diagnosisrate Those recommended to
(people)  |Examination rate (%) outside of (%) A take the Confirmatory
the Examination

prefecture Al A2 B C

otal . .. . o A ! 1, . £
Total 294,237 183,352(62.3) 10,203 }?;f;? 61,691(33.6) 120,256(65.6) 391(0.8) | 0{0.0)

A
o

Grade A:99.2%
@ Results of the Confirmatory Examination

Numtter of Number of those who ived a defi diagnosis (people)
N_urnber ?f .r;nol:l:’ R'E“f d'_ﬁ":“" For next examination For regular healthcare program, etc.
eligible subjects (%) Th who ived
(people} Examination rate Al A2 OS:H;M;T: e
%) aspiration cytology
Total 1,391 1,021(73.4) 991(97.1) 6(0.6) 87(8.8) 898(90.6) 87(9.7)

* The total of percentages with one decimal place may not be 100% due to rounding)
@ Results of the fine-needle aspiration cytology
Malignant or suspicious for malignancy: 36 people; 16 males and 20 females
Average age: 16.6 £ 3.0 years old (9 to 24 years old); At the time of the earthquake: 8.1 % 2.9 years old (0 to 14 years old)
Average tumor size: 13.3 £ 6.4 mm (6.1 to 29.4 mm)

@ Out of 36 people whose tumors were diagnosed as malignant or suspicious for malignancy, 29 received
surgery (papillary cancer: 29).
Prepared based on the ial for the 43rd Pref | Qversight C i Meeting for Fukushima Health My Survay

These are the results of the third Full-scale Survey which was the fourth round of the
Thyroid Ultrasound Examination.

Examinees diagnosed as Grade A in the Primary Examination accounted for 99.2% of
the total, while those diagnosed as Grade B accounted for 0.8%. Most of those diagnosed
as Grade A2 had cysts of 20 mm or smaller and those diagnosed as Grade B had nodules
of 5.1 mm or larger. This tendency was the same as that observed in the Preliminary
Baseline Survey and the first and second Full-scale Surveys (second- and third-round
surveys).

In the Confirmatory Examination, as a result of fine-needle aspiration cytology, 36
examinees were diagnosed that their tumors were malignant or suspicious for malignancy.

Included in this reference material on March 31, 2021
Updated on March 31, 2022
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el Thyroid Ultrasound Examination: Results of Full-scale Survey (the
Examination :'uwev at agna 2|5_yea_[s] —
test esult

Ig.jp/site/p I/kenkocy L kal.html (in )

® Results of the Primary Examination

Number of examinees (people) Number of those di d (people)

Number of w Chigriti o Breakdown by grade l’:}m —
eligible subjects| aminees se recommended to
g jects|Examination rate i citiide (%) A il the Copliabon

{people) (%) P
the prefecture Examination

Al A2 B c

Total 87,694 7,621(8.7) 2,507 Eg_s“:} | 3,102(42.7) 3,799(52.3) 350(4.9)  0(0.0)
< - 4

~
Grade A:95.1%
® Results of the Confirmatory Examination

Number of Number of those who ived a defini di is (people)
examinees
_Number ?l (peaple) Rate of definitive For next examination For regular healthcare program, etc.
eligible subjects diagnaosis (%) These who received |
(pecple) Examination rate Al A2 fine-needle
(%) aspiration mm
Total 359 239(66.6) 227(95.0) 1(0.4) 16(7.0) 210(92.5) 17(8.1)

* The total of percentages with one decimal place may not be 100% due to rounding.
@ Results of the fine-needle aspiration cytology
Malignant or suspicious for malignancy: 9 people; 2 males and 7 females
Average age: 25.2 £ 0.8 years old (24 to 27 years old); At the time of the earthquake: 17.0 % 0.7 years old (16 to 18 years old)
Average tumor size: 20.2 £ 14.4 mm (9.4 to 49.9 mm)

@ Out of 9 people whose tumors were diagnosed as malignant or suspicious for malignancy, 6 received
surgery (papillary cancer: 5; follicular cancer: 1).

Prepared based on the material for the 42nd Pref | Oversight C ittee Meeting for Fukushima Health Manag Survey

In the implementation period of the Full-scale Survey (third-round survey) (FY2017), a
survey targeting people who become 25 years old during the relevant fiscal year was
commenced as part of the Full-scale Survey. These are the results of such surveys
targeting people born in FY1992 through FY1994.

Examinees diagnosed as Grade A in the Primary Examination accounted for 95.1% of
the total, while those diagnosed as Grade B accounted for 4.9%. Most of those diagnosed
as Grade A2 had cysts of 20 mm or smaller and those diagnosed as Grade B had nodules
of 5.1 mm or larger. This tendency was the same as that observed so far, but targeted
examinees were older than in prior examinations, and therefore, the percentages of those
diagnosed as Grade B and those diagnosed to have nodules were higher compared with
the Preliminary Baseline Survey and the Full-scale Surveys (second- to fourth-round
surveys).

In the Confirmatory Examination, as a result of fine-needle aspiration cytology, 9
examinees were diagnosed that their tumors were malignant or suspicious for malignancy.

Included in this reference material on March 31, 2021
Updated on March 31, 2022



el Thyroid Ultrasound Examination: Results of the Preliminary Baseline
SLLLEELEES Survey and the Full-scale Suwey (DetallsufFlne-needleAapmﬂon Cytology 1)
Latest Examination Results: 2w pref.fukushima.lg.jp/site/; I/kenkocyosa-kentoiinkai.html (in Ja

® Age distribution of examinees whose tumors were diagnosed as malignantor suspicious for
malignancy as a result of fine-needle aspiration cytology
Results of the Preliminary Baseline Survey Results of the Full-scale Survey (second-round survey)

(116 examinees) o _{?1examineas]
Age distribution as of March 11, 2011 Age distribution as of March 11, 2011

N R I =1 8 1 2 3 45 0T 8% WD MWD e

1" an tha Aprd 2, 2011, re Apefl 1, 2012
?se dlim:ilbmim as of the time of the Confirmatory Age distribution as of the time of the Confirmatory
xamination 4
pam 8 Examination
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2 —_
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| ol
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|
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FEEE R LY B T

d donthe forthe 315t Pref | Oversigh gs for h Ith vy

These graphs show the age distributions of examinees whose thyroid lesions were
diagnosed as malignant or suspicious for malignancy by fine-needle aspiration cytology
in the Preliminary Baseline Survey and the Full-scale Survey (second-round survey): they
are shown by the age as of March 11, 2011 (top) and at the time of the Confirmatory
Examination (bottom). The results of the Preliminary Baseline Survey and the Full-scale
Survey (second-round survey) do not show the situation where thyroid cancer is found
more frequently among young children (aged zero to 5), who are considered to have higher
sensitivity to radiation, than among people in the other age groups.

Included in this reference material on March 31, 2014
Updated on March 31, 2021
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SRS Thyroid Ultrasound Examination: Results of the Preliminary Baseline
yroid Ultrasound
Examination Survey and the Full-scale Survey (Details of Fine-Needle Aspiration Cytology 2)

Ig.ip/site/p kal.html {in )

Latest E: tps://

@ Age distribution of examinees whose tumors were diagnosed as malignant or
suspicious for malignancy as a result of fine-needle aspiration cytology

Results of the second Full-scale Survey Results of the third Full-scale Survey
(third-round survey) (31 examinees) (fourth-round survey) (36 examinees)
Distribution by age as of March 11, 2011 Distribution by age as of March 11, 2011
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Prepared based on the material for the 42nd and 43rd Prefy | Oversight Cs i Meeting for Fukushima Health M. Survey

These graphs show the age distribution, as of March 11, 2011, of examinees who
subsequently had thyroid lesions diagnosed as malignant or suspicious for malignancy by
fine-needle aspiration cytology in the second and third Full-scale Surveys (third- and fourth-
round surveys), and their ages at the time of the Confirmatory Examination. The distribution
by age at the time of the disaster tends to be shifted towards younger ages compared
with the results of the Preliminary Baseline Survey and the first Full-scale Survey (second-
round survey), but the distribution by age at the time of the Confirmatory Examination was
the same as in the case of the Preliminary Baseline Survey and the first Full-scale Survey
(second-round survey).

Included in this reference material on March 31, 2021
Updated on March 31, 2022



THALSE Thyroid Ultrasound Examination:

e Remarks on the Results of the Preliminary Baseline Survey

®The Thyroid Ultrasound Examination, which had no precedent for childhood screening, revealed
thyroid cancers that might have otherwise gone unnoticed.
Percentage of examinees whose tumors were diagnosed as malignant or suspicious for malignancy as a result of
fine-needle aspiration cytology (against the total examinees of the Primary Examination)

FY2011 FY2012 FY2013 Mll{flllhﬂf‘! 20th Prefectural Oversight Committee Meeting for
0.03% 0.04% 0.04% Pl

® Evaluation of thyroid cancers found in the Preliminary Baseline Survey, the Interim Report by the
?refectural Overmght Committee Meeting for Fukushima Health Management Survey (March 2016)
g that: doses due to the accident at the Fukushima Daiichi NP5 were generally lower than
those uusad by 1||e Chermobyl NP.’: Accident; the period of time from the exposure to the detection of cancers is short {mostly
from one to four years); cancers have not been detected in those aged 5 or younger at the time of the accident; and there is no

ifi regional diff ind jon rates, it can be concluded that thyroid cancers found so far through the Thyroid
Examination cannot I:e attrllnmed to radiation discharged due to the accident.
the p y of radiation effects may be small but cannot be completely denied at this point in time. Addlt-onollv itis
y to ac i ion in the long term for accurate waluauon of the effects. Theref: the Thyroid
should be d, while meticulously explaining the di ges of g the and ok g the

understanding of examinees.”

(O The United Nations Scientific Committee on the Effects of Atomic Radiation (UNSCEAR) reiterated in its 2017 White
paper*® that excessive thyroid cancer risks due to radiation exposure do not need to be taken into consideration.
* Developments since the 2013 UNSCEAR Report on the levels and effects of radiation exposure due to the nuclear accident following
the great east-Japan earthquake and tsunami (A 2017 White Paper to guide the Scientific Committes’s future programme of work)

In order to ascertain radiation effects,

it is necessary to monitor developments overa long term.

Thyroid cancers found so far through the Thyroid Ultrasound Examination being conducted
in Fukushima Prefecture are considered to be unrelated to the radiation discharged due to
the accident at Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS.

This evaluation is based on a comprehensive judgment of the following facts:

(i) Exposure doses due to the accident at the Fukushima Daiichi NPS were generally lower
compared with those caused by the Chernobyl NPS Accident.

(i) The period of time from the exposure to the detection of cancers is short, mostly from
one to four years.

(ili) Cancers have not been detected in those who were 5 years old or younger at the time
of the accident.

(iv) Age distribution of patients significantly differs in Fukushima Prefecture and Chernobyl
(p.140 of Vol. 1, “Comparison between the Chernobyl NPS Accident and the TEPCO’s
Fukushima Daiichi NPS Accident (Ages at the Time of Radiation Exposure)”).

(v) There are no significant differences in detection rates among different regions.
However, it is necessary to monitor developments over a long term to ascertain radiation
effects.

(Related to p.141 of Vol. 1, “Evaluation of the Interim Report on Thyroid Cancer Compiled

by the Expert Meeting on Health Management After the TEPCO’s Fukushima Daiichi NPS

Accident”)

Included in this reference material on March 31, 2015
Updated on March 31, 2021
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Thyroid Ultrasound Examination: Outline of the Evaluations of
S the First Full-Scale Survey (Second-round Survey) Results

In June 2019, the Thyroid Ultrasound Examination Evaluation Subcommittee,
which was established under the Prefectural Oversight Committee for the
Fukushima Health Management Survey, concluded that "at present, there are
no indication of radiation effect on thyroid cancers found in the first Full-scale
Survey," in consideration of the points described below. The Subcommittee
reported this conclusion at the Prefectural Oversight Committee Meeting held
in July 2019, and the Committee approved this report.

€0l

® As a result of the analysis of association between estimated absorbed thyroid doses
and thyroid cancer detection rates published by the United Nations Scientific
Committee on the Effects of Atomic Radiation (UNSCEAR), no constant correlation
(doses and effects), such as an increase in detection rates associated with an increase in
doses, was found.

® The detection rates of suspected thyroid cancer through ultrasound examinations, etc.
are higher among people who were older at the time of the accident, and the age group
in which thyroid cancer was detected more frequently is different from that after the
Chernobyl NPS Accident (mainly young children).
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Prepared based on ial for the 35th Prefectural Oversight € i Meeting for Fi ima Health Survey

In June 2019, the Thyroid Ultrasound Examination Evaluation Subcommittee, which
was established under the Prefectural Oversight Committee for the Fukushima Health
Management Survey, published the “Report on the Results of the first Full-scale Survey of
the Fukushima Thyroid Ultrasound Examination.” In the Report, the Subcommittee states
that no correlation is found between thyroid cancer cases detected through the first Full-
scale Survey (second-round survey) and radiation exposure due to Tokyo Electric Power
Company (TEPCO)’s Fukushima Daiichi NPS Accident. Additionally, the Subcommittee
points out the necessity to review evaluations of the Thyroid Ultrasound Examination and
examination results from the following perspectives:
-It is necessary to analyze accumulated results of the second and third Full-scale Surveys.
-It is necessary to conduct analyses by properly ascertaining the status of developing
cancer among the subjects of Thyroid Ultrasound Examination using regional and national
cancer registries.
-It is necessary to study correlation between doses and incidence rates of thyroid cancer
in the future by using more detailed data on estimated thyroid exposure doses as a case-
control study with adjusted confounding factors or as a prospective study.

Included in this reference material on March 31, 2020
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Comprehensive Health Checkup: Purpose

Due to the Great East Japan Earthquake and the subsequent
accident at TEPCO's Fukushima Daiichi NPS, many people were
forced to live under evacuation and experienced significant
changes in their diet, fitness or other daily habits. Some have
worries over their health due to their inability to receive health
checkups. Therefore, Fukushima Prefecture commenced the
Comprehensive Health Checkup for people residing in Evacuation
Areas with the aim of ascertaining the overall health conditions of
the residents and utilizing the obtained data for the prevention of
lifestyle-related diseases and early detection and treatment of
diseases.

Prepared based on the material for the 41st Prefectural O ight C Meeting for Fukushima Health Survey

Due to the Great East Japan Earthquake and the subsequent accident at Tokyo Electric
Power Company (TEPCO)’s Fukushima Daiichi NPS, many residents were forced to live as
evacuees. Fukushima Prefecture has been conducting the Comprehensive Health Checkup
for the purpose of monitoring whether they have any physical problems and guiding them
to early treatment as necessary.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Comprehensive Health Checkup: Outline (1/2)

[Check items]

Age group Check items
Body height and weight
Agedzeroto 6
(babies and [Only when requested]
preschoolers) Complete blood cell count (red blood cell count, hematocrit, hemoglobin, platelet count, white blood cell count,

and differential white blood cell count)

Body height, weight, blood pressure, and complete blood cell count (red blood cell count, hematocrit,

Aged7to 15 hemoglobin, platelet count, white blood cell count, and differential white blood cell count)
(first to ninth grade
students) [Only when requested]

Blood biochemistry (AST, ALT, y-GT, TG, HDL-C, LDL-C, HbAlc, glucose, serum creatinine, and uric acid)

Body height, weight, abdominal girth (or BMI), blood pressure, and complete blood cell count (red blood cell
count, hematocrit, hemoglobin, platelet count, white blood cell count, and differential white blood cell count)
Aged 16 orolder | Urinalysis (protein, glucose and blood)
Blood biochemistry (AST, ALT, y-GT, TG, HDL-C, LDL-C, HbAlc, glucose, serum creatinine, eGFR, and uric acid)
* Items inred letters are additional items that are not ordinarily checked in the specified health checkups.

[Eligible subjects]
*  Resid who were regi i at covered areas from March 11, 2011 to April 1, 2012
(also after moving out of those covered areas)
+  Residents registered at evacuation areas, etc. as of April 1 of the examination year
[Covered areas]
Hirono Town, Naraha Town, Tomicka Town, Kawauchi Village, Okuma Town, Futaba Town, Namie Town, Katsurao Village and litate Village,
Minamisoma City, Tamura City, Kawamata Town, and parts of Date City (areas containing Specific Spots Recommended for Evacuation)

Prepared based on the the 415t Oversight C Meeting for Fukushima Health Management Survey

Check items for all age groups are decided so that each of the residents residing in covered
areas can ascertain their own health conditions and obtained data can be utilized for the
prevention and early detection and treatment of lifestyle-related and other diseases.

Based on the check items for the Specific Health Checkup targeting people aged 16 or
older, ordinary health checkups are conducted by adding other necessary items, such as
blood counts (those in red letters).

The Comprehensive Health Checkup covers people who were residing in any of the
municipalities designated as Restricted Areas, Deliberate Evacuation Areas or Evacuation-
Prepared Areas in Case of Emergency or in any of the areas containing Specific Spots
Recommended for Evacuation™ at the time of the accident at Tokyo Electric Power
Company (TEPCO)’s Fukushima Daiichi NPS and residents registered at those areas as of
April 1 of the examination year.

*1: The entire areas of Tamura City, Minamisoma City, Kawamata Town, Hirono Town,
Naraha Town, Tomioka Town, Kawauchi Village, Okuma Town, Futaba Town, Namie

Town, Katsurao Village and litate Village, and parts of Date City

Included in this reference material on March 31, 2013
Updated on March 31, 2022

©



Comprehensive Health Checkup: Outline (2/2)

Every year, the Comprehensive Health Checkup is conducted at designated medical institutions individually for all children aged 15 or
younger and people aged 16 or older who reside outside the prefecture. Every year, residents aged 16 or older who reside within the
prefecture can receive the Comprehensive Health Checkup by any of the following three methods:
1.Receive a Specific Health Checkup or a General Health Checkup conducted by a municipality, wherein the items
specific to the Comprehensive Health Checkup are additionally checked
2.Receive a Group Health Checkup conducted by Fukushima Medical University
3.Individually receive the Comprehensive Health Checkup at any of the designated medical institutions in the prefecture

.Residents Receive a Child Health Checkup at a designated medical institution in the
residing in the efartiih
Aged 15 or prefacture B
younger -
Receive a Child Health Checkup at a designated medical institution
outside the prefecture
Receive a Specific Health Checkup or a General Health Checkup
[ conducted by a municipality, with additional check items
Residents
residing in the Receive a Group Health Checkup conducted by Fukushima Medical University
Aged 16 or prefecture
older Receive the Comprehensive Health Checkup individually at a designated

| medical institution in the prefecture

Receive a Specific Health Checkup or a General Health Checkup conducted
Iy the municipality where the person had resided before evacuation, with
additional check items

Receive the Comprehensive Health Checkup individually at a designated
medical institution outside the prefecture

Prepared based on the website of the Radiation Medical Science Center for the Fukushima Health Management Survey,
Fukushima Medical | ity {inf ion on the G hensive Health Checkup schedule)

Children aged 15 or younger, whether residing in or outside Fukushima Prefecture, can
receive pediatric health checkups at any of the designated medical institutions with
cooperating pediatricians.

Residents aged 16 or older who reside in Fukushima Prefecture can select any of the
following methods to receive a checkup: receive a Specific Health Checkup or a General
Health Checkup conducted by a municipality, with additional check items specific to
the Comprehensive Health Checkup; receive a Group Health Checkup conducted by
Fukushima Medical University; or receive the Comprehensive Health Checkup individually
at a designated medical institution in the prefecture.

Included in this reference material on March 31, 2013
Updated on March 31, 2020
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Comprahensive Comprehensive Health Checkup: What Has Become Clear
Health Checkup (Overweight, High Blood Pressure, Liver Funcuon M:normahw, and Hyperslvcsmla]

Latest Survey Results: https:// p kushima.lg.jp/site/| iinkal.itml (in
= Chang the years of for major check items 50"“ Changes in percentages of thosa with high systolic blood pressure
{Age groups: Age 40 to 64 / Age 65 or older) 431  (systolic biood pressure: 140 mHg or over)
=4=-Aged 40 to 64: Male —@—Aged 65 or older: Male
30
~&--Aged 40 to 64: Female —a— Aged 65 or older: Female
20
Changes in percentages of those being overweight
i) (BMI: 25 kg/m? or ovar)
20 4 & 7 9
45 as a3 2011 12 2003 2014 2015 2016 2017 2018 200

i 4 384 30" Changes in percentages of those with high diastolic blood prassure
= 2‘“ astolic blood pressure: 90 maHg or over)
4 -
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Changes in percentages of those with liver function abnorma
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Prepared based on the materials for the 21st, 26th, 30th, 34th, 37th and 415t Prefectural Oversight Committee Meeting for Fukushima Health Management Survey

From the results of the Comprehensive Health Checkup conducted from FY2011 to
FY2019, changes in the results for major check items over the years were examined.
® Examinees being overweight
The condition of being overweight (BMI: 25 kg/m? or over) was found more among males
than among females for all these fiscal years. Looking at the changes in each fiscal year,
the percentage of overweight female examinees aged 65 or older showed a declining
trend from FY2011 to FY2015 but did not show a large change from FY2016 to FY2019.
® Examinees with high blood pressure
The percentage of examinees with high systolic blood pressure (systolic blood pressure:
140 mmHg or over) showed a declining trend from FY2011 to FY2014 for both males
and females aged 40 or older. The percentage increased from FY2015 to FY2016 but
decreased toward FY2019.

The percentage of examinees with high diastolic blood pressure (diastolic blood
pressure: 90 mmHg or over) showed a declining trend from FY2011 to FY2014 for both
males and females aged 40 or older but did not show a large change from FY2015.

® Examinees with liver function abnormality
The percentage of examinees with liver function abnormality (ALT: 51 (U/L) or over),
which is generally higher among males aged 40 to 64, has been almost flat overall.

® Examinees with poor glycemic control
The percentage of examinees with poor glycemic control (HbA1c: 7.0% or over) has
been higher among males than among females for all these fiscal years. When compared
with the percentage in FY2011, the percentage in FY2019 was higher for males aged 65
or older.

Included in this reference material on March 31, 2016
Updated on March 31, 2022



M | Health .
Mental Health and Lifestyle Survey: Purpose

"We will promote the mental and physical health of
residents of the Evacuation Areas, etc."

Due to harsh experiences of the Great East Japan Earthquake
and the accident at TEPCO's Fukushima Daiichi NPS and
subsequent life as evacuees, many people are experiencing
anxiety and stress. Accordingly, Fukushima Prefecture
commenced the Mental Health and Lifestyle Survey with the
aim of accurately understanding the mental and physical
problems of residents and meticulously providing each of them
with proper health, medical and welfare services.

Prepared based on the material for the 42nd Pref, | Qversight C i Meeting for Fukushima Health M.

g Survey

Many of the residents whose houses are located in municipalities designated as Evacuation
Areas were forced to evacuate and live as evacuees for a prolonged period of time. They
have experienced drastic changes in their living environment and have been forced to
change their individual lifestyles as well. In order to carefully watch not only the physical
disorders but also mental problems of these residents and offer them appropriate support
and build a better system therefor, Fukushima Prefecture has been conducting the Mental
Health and Lifestyle Survey.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Wl Mental Health and Lifestyle Survey: Outline (1/2)

and Lifestyle

[Eligible subjects]
Residents who were registered at any of the covered areas from March 11, 2011, to April 1, 2012 (also after
moving out of the covered areas)

Residents registered at any of the Evacuation Areas, etc. as of April 1 of the fiscal year during which the survey is
conducted

Others, as warranted, based on Basic Survey results, even if the above conditions are not met

[Covered areas]
Hirono Town, Naraha Town, Tomioka Town, Kawauchi Village, Okuma Town, Futaba Town, Namie Town, Katsurao
Village and litate Village, Minamisoma City, Tamura City, Kawamata Town, and parts of Date City (areas
containing Specific Spots Recommended for Evacuation)

[Method]
Inquiry sheets: Self-reporting questionnaires or those to be filled in by guardians

[Major survey items]
+ Present physical and mental status
» Lifestyle (diet, sleep, smoking, and exercise habits)
* Present living conditions (adults)

[Measures for support]
Collected responses are evaluated and analyzed by the staff which include physicians of Fukushima Medical
University. If respond are considered to require ¢ ling and support regarding their mental health and

lifestyle, support by phone is provided by the "Mental Health Support Team," which consists of staff including
clinical psychotherapists, public health nurses, and clinical nurses. When professional medical care is considered to
be required through the support by phone, registered physicians of medical institutions in Fukushima Prefecture
(*see p.151 of Vol. 2, "Mental Health and Lifestyle Survey: Outline (2/2)") are introduced.

When continued support is necessary, required support will be discussed and offered in collaboration with the
municipality where the person had originally resided before evacuation.

Prepared based on the material for the 42nd Prefectural Oversight € Meeting for Fukushima Health Manag: Survey

As in the case of the Comprehensive Health Checkup, the Mental Health and Lifestyle
Survey also covers residents who were registered, as of March 11, 2011, and as of April 1
of the relevant survey year, at any of the municipalities that were designated as Restricted
Areas, Deliberate Evacuation Areas or Evacuation-Prepared Areas in Case of Emergency or
at any of the areas containing Specific Spots Recommended for Evacuation at the time of
the accident at Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi NPS. Others,
as warranted, based on Basic Survey results are also covered, even if the above conditions
are not met. Different inquiry sheets are used depending on the age groups, with the aim
of taking required measures more appropriately. Children are divided into four age groups:
those aged zero to 3; those aged 4 to 6; elementary school students; and junior high school
students. People aged 16 or older are categorized as adults.

In addition to questions concerning mental problems, such as depression and traumatic
stress, the survey items include questions about changes in lifestyles, such as diet, sleep,
drinking, smoking, and exercise habits.

Included in this reference material on March 31, 2013
Updated on March 31, 2022



Wi Mental Health and Lifestyle Survey: Outline (2/2)

and Lifestyle

Mumber of people who received support by phone

- Procedures from submission of an inquiry sheet to receipt of support -

Relevant organizations and doctors are collaboratively offering care. | Children Adults
: FY2011 | 1,180 6,310
1 ——t-— FY2012 623 5,991
oy i FY2013 473 3,913
FY2014 327 3,053
Flﬂggmﬂamii\t |
Caparimarz of Fadzics, FY2015 250 2,567
‘st Fukctbima Madical t
Univariey Hespt FY2016 181 2,382
FYao17 | 210 2,410
FY2018 | 167 2,404
FY2019 143 2,117

Number of people who received support inwriting
Children Adults

e s FY2011 1,066 10,898
* For people who are considered to require continued support, careis Fy2012 800 10,168
provided in collaboration with regional registered doctors and municipalities, FY2013 | 752 7,664
etc. Fy2014 | 517 6,244

* Survey results are sent individually from FY2014. FY2015 | 435 6,075
* Registered doctors: Psychiatrists and pediatricians, etc., who have received FY2016 | 336 6,098
lectures concerning disaster mental health and radiation medical science: FY2017 375 5,545
Asof July 1,2021, there are 123 registered doctors in 78 medical institutions. FY2018 297 4,994
Fy2019 314 4,408

Prepared based on the materials for the 11th, 15th, 15th, 22nd, 26th, 27th, 315t 32nd, 35th, 38th, 39th and 42nd
Prefectural Oversight Committes Mestings for Fukushima Health Management Survey

Analysis results and advice based thereon are individually sent to people who have
submitted inquiry sheets. For respondents who are considered to require professional
support as a result of analyzing their responses, clinical psychotherapists, public health
nurses, or clinical nurses, etc. make a phone call to offer support concerning problems
with their mental health and lifestyles. If necessary, brochures containing health-related
information and contacts for consultation services are provided by mail.

Remarks by people who have received support by phone include, “I am glad that |
can confess what | cannot say to my family,” or, “I am relieved to know that | can call this
number to make consultations whenever | feel depressed.”

Regarding those in need of continued support or professional medical care, support
is offered in collaboration with municipalities, the Fukushima Center for Disaster Mental
Health and registered doctors who can provide professional advice.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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WY Mental Health and Lifestyle Sunrey. What Has Become Clear [1}’5]
andtitestyle Latest Survey Results: https:// P Ig.jp/site/p keai.html (in Jap

[Mental health of adults (aged 16 or older])]

@ Percentage of people who are considered to require support for their depressions and anxieties

(%) 20
Measurement scale: K6*

15

*R ds reply to each question of a six-

-lnm questionnaire oon:umms their
10 77 depression and anxieties with a score from
71 88 64 57 zero to four points. When the total is 13
5 0 points or over, a mood disorder or anxiety
3 I I disorder s suspected.
0

2011 2012 2013 20|4 2015 2010 201? 2013 2019

@ Percentage of people who are considered to require support for their traumatic stresses due

to the disaster Measurement scale: PCL*  (FY2011to FY2013)
(96125 (57 6 PCL-4** (FY2016toFY2019)
20 * Respondents nzpl\f to each question of a 17-item questionnaire
their arising prok and need arising from their
disaster experience {traumatic stress) with a score from ane to five.
15 When the total is 44 points or over, PTSD is suspected.
10 99 98 97 ** Respondents reply to each g ion of a 4-item questi ire with a
score from one to five points. When the total is 12 points or over,
5 PTSD is suspected.
In order to hological burdens iated with replying to the
0 questionnaire, !he FYZON and FY2015 surveys did not include PCL-

011 2002 2013 2016 2017 2oje 2ojg related questions.

Prepared based on the materials for the 42nd Prefectural Oversight G Meetings for Health Survey

K6"' is used as a scale to evaluate the levels of mental health of adults (aged 16 or older). K&
still remains at a high level (bad), compared with the value (3.0%) in a prior study in Japan
(Kawakami, 2007), although the values have been declining (improving) compared with the
FY2011 survey and the FY2012 survey.

Females show higher values than males. By age group, values for younger people tend to
be higher.

As a scale to evaluate traumatic stress of adults (aged 16 or older), PCL™ is used. PCL
declined (improved) significantly in the surveys in FY2016 to FY2019, compared with the
results of the surveys in FY2011 to FY2013. However, it was found that nearly 10% of the
examinees still have strong traumatic stress.

By gender, females generally show higher values than males, and values tend to become
higher for older examinees.

*1: K6: Respondents reply to each question of a six-item questionnaire concerning the
frequencies with which they felt depressed or anxious during the past 30 days (such as
“Have you felt extremely nervous?” or “Have you felt desperate and helpless?”). This
survey targets people aged 16 or older to evaluate risks of any mood or anxiety disorder.

*2: PCL (Post-Traumatic Stress Disorder Checklist): Respondents reply to each question
concerning their mental and physical reactions (traumatic stress) during the past 30 days
in relation to their disaster experience. This survey also targets people aged 16 or older to
evaluate individuals’ levels of traumatic stress. The survey was suspended for two years
after being conducted in FY2011 to FY2013 and was resumed in FY2016 by significantly
reducing questionnaire items (it has been confirmed that the reliability of this scale is
unchanged even with fewer questionnaire items).

Included in this reference material on March 31, 2015
Updated on March 31, 2022



WELIEIBELIES Viental Health and Lifestyle Survey: What Has Become Clear (2/5)
and Lifestyle Lbest Sty Rssults: e/ T kentoiinkai.html (in J

[Levels of satisfaction on sleep during the latest one-month period] Those aged 16 or older

Very unsatisfied or
could not sleep at all

. N . Considerably
Satisfied Slightly unsatisfied unsatisfied \

FY2011 :
FY2012 .
FY2013
FY2014
FY2015
FY2016 |
FY2017
Fy2018
FY2019 I

0% 20% 40% 60% 80%

Prepared based on the materials for the 42nd Prefectural Oversight Committee Meetings for Fulushima Health Management Survey

Sleep is a significant factor that exerts influence on various chronic diseases such as high
blood pressure or diabetes, as well as affecting people’s mental health.

The figure shows that slightly less than 60% of the respondents are still somewhat
unsatisfied with their sleep, while the number of those satisfied with their sleep is gradually
increasing.

Included in this reference material on March 31, 2016
Updated on March 31, 2022
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WL Mental Health and Lifestyle Survey: What Has Become Clear (3/5)
and Lifestyle  [NSSRON eAN
[Percentages concerning daily exercises]
Elementary School students Junior high school students Those aged 16 or older 100%
|
Almost lsa3) (05| 328 321 325 a3 Lu
never 33.3) | 414l B4
. fa5.1| 33| Br7) 422 I
“ 87
5] |
| S ;
Around 254 —’ =\ =l
iy P | Raa] || sl 250 68| sy — gl 174
week S 52 [ qss| 162 170) 171
144
Two to
four times
aweek
Almost
every day
0
FY FY FY FY B FY FY FY FY Ffr Ff FY FY F¥ B I FY FY K Y Y Y FY
2011 2012 2003 2004 2015 2016 2017 2018 2009 2011 2002 2043 2004 2015 2006 2007 2048 2019 2001 2002 2013 2014 2015 2016 2017 2018 2019
Prepared based on the jal for the 42nd Pref o] ight C: Meeting for Fukushima Health Manag Survey

Not only adults (aged 16 or older), but also elementary school students and junior high
school students have come to have more chances for exercises gradually since FY2011,
showing an improving trend. However, no significant change was observed from FY2016 to
FY2019.

In particular, exercises are considered to exert a significant influence on the growth of
elementary school students and junior high school students, and exercise habits are also
very important for adults for improving their mental health and preventing lifestyle-related
diseases.

Included in this reference material on March 31, 2016
Updated on March 31, 2022



Mental Health and Llfestyla Survey What Has Bacome Clear [4!5]
Latest Survey Results: https://s P [ inkai.html {in J:

[Children's mental health conditions]

Measurement scale: SDQ"
When the total is 16 points or over,
support is idered to be

( Perc of children considered to require support (by sex)

Boys
(96)30  gyy

. Ageddto6 245 Elementary school students Junior high school students

0

184 191
175
167 188 158 58 153
s 150 445

15

I 1235 130 g 117123 120 117 113 116 118
m I I I I I I I I I I I I I
5
o

Y FY FY FY FY Y Y
2011 2012 ?Di! mu !DIS 2016 N]? 201! Ml! 2011 2012 2013 201‘ mu m]i m? ms !01! )01) :nu ?01! ml lﬂﬂ m1s 2017 2018 2019

Girls
(36)2s
1ns
”‘__ Aged4to6 195 Elementaryschool students Junior high school students
0 | =
165
15 (4 1:2 152 '_}
:.— =2 o ngusl o8 | 2 ms‘”“‘losul
i 91 94 1 b ] A | g B o mm 1
‘Wiz G Hillitis
5 . | [—||ﬂ| - 1 | !
" ]|.|i 11 .1| 111N 1111
o L. - . - 8 | B N . L

Lid FY L S . S N . Y
w11 N)Z ?01! N]: ?DIS nu Nl? !01! ms 2011 mu ms !01‘ :ms ?ﬂ]i ml? 2MS )ﬂﬂ 291) ?m 2013 2014 2015 016 2017 2018 2019

Prepared based on the materials for the 42nd Prefectural Oversight C Meetings for Health Survey

As an indicator to evaluate children’s mental health conditions, SDQ™' is utilized.

Compared with the percentage of children showing an SDQ score of 16 or over (9.5%)
reported in a prior study in Japan (Matsuishi et al., 2008), the percentages of high-risk girls
were almost the same or lower for all groups but the percentages of high-risk boys were
still higher for all groups in the FY2019 survey.

In the FY2019 survey, the percentages of high SDQ scores decreased for all categories
compared with the results of the FY2011 survey. However, the improvement slowed down
and the percentages remained almost unchanged from those of the FY2012 survey.

*1: SDQ (Strengths and Difficulties Questionnaire): Respondents reply to each question of
a 25-item questionnaire concerning children’s moods and behavior during the past six
months (such as “Gives due consideration to other’s feelings” or “Is restless and cannot
stay still for a long time”). This survey covers those aged 4 to 15 to judge whether they
need professional support or not.

Included in this reference material on March 31, 2015
Updated on March 31, 2022
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Mental Health
d Lifestyl Mental Health and Llfestyle Survey What Has Bacome Clear (5/5)
oy ifestyle Latest Survey Results: hitps://s B
[Mental health by place of residence at the time of the survey (in and outside Fukushima
Prefecture): Percentages of people considered to require support]
Adults (aged 16 or older): K6 Adults (aged 16 or older): PCL-4
% 7.2% 15%
6% 9.8%
4.6% 10%
8.0%
4%
5%
2%
oo —»L S E— S— 0% S
In Fukushima Outside Fukushima In Fukushima Outside Fukushima
Prefecture Prefecture Prefecture Prefecture
Measurement scale: K6 Measurement scale: PCL-4
Respondents reply to each question of a 6-item Respondents reply to each question of a 4-item
questionnaire concerning their depression and questionnaire concerning their occasionally
anxieties with a score from zero to four. When arising mental and physical reactions originated
the total is 13 points or over, a mood disorder from their disaster experience (traumatic
or anxiety disorder is suspected. stress) with a score from one to five. When the
total is 12 points or over, PTSDis suspected.
Prepared based on rials for the 42nd Pref | Oversight C ittee Meeting for Fi Health Manag Survey

Respondents to the survey for FY2019 were classified by their places of residence into
those who resided in Fukushima Prefecture and those who resided outside Fukushima
Prefecture at the time of the relevant survey, and a comparison was made concerning
their mental health conditions using measurement scales, K6 and PCL-4. As a result,
the percentage of people considered to require support based on the K6 scale among
adults (aged 16 or over) tends to be higher for those outside Fukushima Prefecture than
those in Fukushima Prefecture. Compared with the relevant percentage (3.0%) in a prior
study in Japan (Kawakami, 2007), the percentage for those in Fukushima Prefecture
was approximately 1.5 times and that for those outside Fukushima Prefecture was
approximately 2.4 times higher. In the same manner, the percentage of people considered
to require support based on the PCL-4 scale among adults (aged 16 or over) tends to be
higher for those outside Fukushima Prefecture than those in Fukushima Prefecture.

Included in this reference material on March 31, 2019
Updated on March 31, 2022



Pregnancy and Birth Survey: Purpose

"We will promote the health of pregnant women in
Fukushima Prefecture."

The Pregnancy and Birth Survey was commenced in order to ascertain
mental and physical health conditions of pregnant women in Fukushima
Prefecture after the Great East Japan Earthquake and the subsequent
accident at TEPCO's Fukushima Daiichi NPS, with the aim of alleviating
their anxieties and providing necessary care, and also improving obstetric
and gynecological care in Fukushima Prefecture.

Prepared based on the website of the Radiation Medical Science Center for the Fukushima Health Manag Survey, Fukush
Medical University (information on the Pregnancy and Birth Survey)

Fukushima Prefecture has been conducting the Pregnancy and Birth Survey in order to
ascertain mental and physical health conditions of pregnant women in the prefecture after
the Great East Japan Earthquake and the subsequent accident at Tokyo Electric Power
Company (TEPCO)’s Fukushima Daiichi NPS, with the aim of alleviating their anxieties
and providing necessary care, and also improving obstetric and gynecological care in
Fukushima Prefecture.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Pregnancy and Birth Survey: Outline (1/2)

[Eligible subjects]

Pregnant women who obtained a maternity handbook within Fukushima Prefecture and those who
obtained a maternity handbook somewhere else but gave birth in the prefecture during the survey
period for every fiscal year

Fiscal year Eligible subjects  Responses from
Il 3
FY2011 16,001 pecple 9,316 people (58.2%) e Tollae =

FY2012 14,516 pecple 7,181 people (49.5%) approx. 4 years after delivery
FY2013 15,218 pecple 7,260 people (47.7%) |

FY2014 15,125people 7,132 people (47.2%) )\

\ Eligible subjects Responses from

\ 7.252 people 2,554 people (35.2%) Conducted the second
FY2015 14,572 pecple 7,031 le (48.3%) '\ \"
peop people (48.3%)\\\ ™5 602 people 2,021 people (36.1%)\ follovi-up survey In spprox. &
FY2016 14,154 people 7,326 people (51.8%) |\ years after delivery
‘4 5,734 people 2,706 people (47.2%) |
FY2017 13,552 pecple 6,449 people (47.6%) " Eligible subjects Responses from
'y 5,856 people 2,719 people (46.4%)
FY2018 12,838 people 6,649 people (51.8%) ° y 6,643 people 2,354 people (35.4%)

FY2019 11,909 people 6,328 people (53.1%)

[Survey method)]
Inquiry sheets are sent to the targeted pregnant women, asking them to fill in the sheets and
send them back.
(From the FY2016 survey, responses are accepted by post or online.)

Major survey items are as follows:
* Pregnant women's mental health conditions
* Present living conditions (circumstances of a refugee life or forced separation from family members)
* Situations during delivery and pregnant women's physical health conditions
* Confidence in raising children
+ Attitude toward the next pregnancy
Prepared based on the website of the Radiation Medical Science Center for the Fukushima Health M, Survey, Fukushima Medical
Uni and the Is for the 41st Prefectural Oversight Committee Meetings for L Health g Survey

The Pregnancy and Birth Survey covers (i) pregnant women who newly obtained a
maternity handbook in Fukushima Prefecture and (ii) those who obtained a maternity
handbook elsewhere but gave birth in the prefecture during the survey period.

For those falling under (i), inquiry sheets are sent based on information provided by each
municipality in the prefecture. Those falling under (i) may use inquiry sheets provided by
obstetric institutions in the prefecture or request the Radiation Medical Science Center for
the Fukushima Health Management Survey, Fukushima Medical University, to send them
inquiry sheets.

For respondents to the main survey in FY2011 to FY2014, the first follow-up survey
(4 years after delivery) and the second follow-up survey (8 years after delivery) were
conducted.

Survey targets are asked to fill in inquiry sheets and send them back. From the FY2016
survey, responses can also be submitted online.

The number of women who become pregnant and give birth in Fukushima Prefecture
decreased after the earthquake in FY2012 but temporarily increased in FY2013. However,
the number has been on a decline thereafter as seen nationwide.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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Pregnancy and Birth Survey: Outline (2/2)

[Survey procedures] Msjor survey tems y Medical Science Cantar

* Pregnare
Freser for the Fukushima Health

Survey targets ""-""- . Survey, Fukusk
* Attitudetowardthe next pregnancy

Sending of inquiry sheses for
el Srvey .@
o e
ConsLRRI0Ns by phone ‘
o ma

First survey (4 years after delivery): Conducted In FY2015 to FY2018 targeting respondents of the surveys conducted in FY2011 to FY2014
Second survey (8 years after delivery): Conducted In FY2015 to FY2021 targeting respondents of the surveys conducted in FY2011 to FY2013

Medical University

[FY2021 Pregnancy and Birth Survey] Since the FY2016 survey, responses can be submitted online.
® Main survey
Discontinued with the FY2020 survey
@ Second follow-up survey
FY2013 survey respondents

g Survey, sity

Prepared based on the leafiet on the Pregnancy and Birth Survey, and the website of the Radiation Medical Science Center for the Fukushima

Details of the responses are compiled by the Radiation Medical Science Center for the
Fukushima Health Management Survey, Fukushima Medical University, to detect people
considered to be in need of support.” If there are any people who are considered to be
in need of support, midwives, public health nurses, doctors or other specialized staff
members offer consultations or other support to such people by mail or by other means.

The main survey was discontinued upon completion of the one conducted in FY2020.

From FY2015, the first follow-up survey to ask about mental and physical health
conditions was conducted targeting FY2011 survey respondents (4 years after delivery).
Since FY2019, the second follow-up survey has been conducted targeting FY2011 survey
respondents (8 years after delivery).

*1: Respondents who replied that they tend to feel depressed and that they are not
interested in things, or respondents who are considered to be in need of support based
on the content of their free remarks (such as those who are in need of help, who are
severely depressed, who need support for child rearing, who are worried about radiation
doses, or who directly made requests or are requiring concrete answers)

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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el Pregnancy and Birth Survey:
S| Achievement and Content of Support

[Changes in coverage]
Out of all respondents, for those who were judged to be in need of support from the content of their
responses, support has been offered by full-time midwives, etc. by phone or mail.

Fiscal Membar ol cescl P HTCe0 300 ol thase Humbar stpacele” I iATALE S those uumrup»n"’“"‘“

VOB augperiby phoce PESTITCTEIN seppart by shiee —— seppenighone "':::",,E..:""'
FY011 1,401 people  15.0% i, 375 pecple  14.7% e wi0i1smey 421 pecple  17.9%
Y012 1,104 people  15.4% B isrine, 256 pecple  12.7%
£12013 1,101 people  15.2% Frtiineidi e 393 people  14.5%

Pa0e 30 people  116% T ehacriie, 380 people  140%

Fraos 913 people 13.0%
FY2018 551 people  13.0%
FY2017 799 people  12.4%
FrI018 711 pecple  10.7%
Fr2015 668 people  10.6%

[Topics of the consultations by phone]

First Second
Main survey follow-up survey follow-up survey
FY201410 FY2017 FY2018t0FY2019 FY2015 FY016  FY2017to FY2018 Fraone
Itha sama ranking [:Mnmmun; Fr201lsuwey  FrI0L2sunvey Fr2013-2018mney FY2001 survey
FY2o11 FY2002 FY2013 fer both years) fer both yanry) respondens respondents respondants respendens
@ Worriesover Muathers’ Mathers' Maothers® Mothers* Mothers Mathers’ Mothers' Mathers"
Ins etfects
Maothers” Marters Martters Mamers Marrers Worriesover Maters Matters Matters
s @ mental and g L] ing C ¥ ¥
- s effects
2 @ Motters  Worrlesover  Childrens Mamers  Childrensmenal Matters Childrens Matters Children's
childrearing IS eMeS  ppsioal heatth Tife heath childmeaning  phygsicalneath life phys il health
Matters concerning child rearing inchude concerns about baby food,  Prepared based on the material for the 415t Prefectural Oversight Committee
night crying, constipation, vaccination, etc. Meeting for Fukushima Health Management Survey

Immediately after the earthquake, the most frequent topic was worries over radiation and
its effects, but the percentage of such consultations is declining over time. Since FY2012,
consultations on mothers’ mental and physical health and matters concerning child rearing
have increased and now rank high.

The percentage of people requiring support found in the main survey has been gradually
decreasing.

From the follow-up surveys in FY2013 onward, support was expanded to cover
those considered to be in need of support based on the content of their free comments.
Accordingly, the percentage of those requiring support found in the first follow-up survey
continued to be around 14%.

The percentage of those requiring support found in the second follow-up survey was
the highest.
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Pregnancy and Blrth Survey What Has Become Clear (1[2)

Latest Survey Results: hitps://s B iinkai.html (in J;

[Percentages of premature births, low birth-weight babies, and congenital

abnormalities or anomalies]
Percentages of premature births, low birth-weight babies, and congenital abnormalities or
anomalies obtained through the Pregnancy and Birth Survey were almost the same as the general
fevei and those obtained through natlonWlde surveys.

Pementugeof Pen:eﬂtage of low Py ge of congy nital ab
premature births (%) birth-weight babies (%) or lies {56}
Main survey® Nationwide survey Main survey® Nationwide survey  Main survey General level
FY2011 4.6 5.7 8.6 9.6 2.85
FY2012 _5.6 ] 5.7 o 9.2_ 9.6_ - 2.39
FY2013 5.2 5.8 9.6 9.6 235
3to5
FY2014 5.3 5.7 9.8 9.5 2.30 (based on the Obstetrics
FY2015 5.6 5.6 9.4 9.5 224  wdGymacology Cliniesl
e s Y e Sl e S s e~ Practice Guidelines:

FY2016 5.3 5.6 9.2 9.4 255 Obstetrics 2020)
FY2017 5.3 5.7 9.2 9.4 2.38
FY2018 5.2 5.6 9.0 9.4 2.19
FY2019 541 5.6 9.1 9.4 271
7 g y excluding f L therep h ysinFY2011 to FY2018. =

bornata g ge from 22 weeks to less than 37 weeks o
Low birth-weight babi e than 2500g

de sur : thi Vital Statistics

Prepared based on the material for the 41st Pref Oversight C Meeting for Ful Health

g Survey

Radiation effects on newborn babies had been worried about, but the percentages of
premature births, low birth-weight babies, and congenital abnormalities or anomalies in
Fukushima Prefecture after the earthquake were found to be almost the same as generally
available data, including Vital Statistics collected nationally.

-
-
D
(=]
=
o
=
Q
<
D
=
(=3
=
=
=
(7]
(=]
=
<
D
<

Included in this reference material on March 31, 2015
Updated on March 31, 2022



901

-}
-
D
(=]
=
o
=
Q
<
-\
=
(=3
=
=
=
(7]
(=]
=
<
D
<

Pregnancy and Blrth Sunrey What Has Become Clear (2/2)

Latest Survey Results: https://s B [ inkai.html {in J

[Changes in pregnant women's depressive tendencies] Pregnant women's depressive tendencies have been

The percentage of respondents who replied that decreasing 8"““‘;::; h“;;“mh‘“"i':""mb"‘::“:i“
they tend to feel depressed and/or that they are o 1o yrars ofier the EstUsEs Ex0C kgHor
depressive tendencies even after four years compared

not interested in things with those who gave birth later.
Fiscal year 2011 2012 2013 2014 2015 2016 2017 2018 2019

- 1[I
| | L

21.1% 20.7% 18.4% 18.3%

|

Firstfoll
RERRER H = ﬁ

Main survey FY2011  FY2012 FY2013 Fraon4

Second followup survey:
Eight years after delivery

. e ) Main suevey FY2011
[Changes in percentage of respondents who answered "Yes” to the question Respordents
"Are you considering another pregnancy?"]

n survey

510% 50.0% 52.9% 52.8% 57.1% 53.3% 54.6% 52.4% 52.2% 51.3%

Nationwide survey

ey 2010: of who are married for less than 10 years and planto have a child in the nationwide survey, "Fourteenth Japanese
National Ferti Illv Survey in 2010" [whcn havingany chi :dmn already)
2015: ge of wha aremarried for less than 10 years and plantohave a child in the nationwide survey, “fifteenth Japanesse

MNational Fertility Survey in 2015 (when having any children slrendy)
* The 2011 survey did not contain the relevant question.

Prepared based on the material for the 41st Pref | Oversight C i Meeting for Fukushima Health Manag Survey

For questions concerning pregnant women’s depressive tendencies, respondents who
replied that they tend to feel depressed and/or that they are not interested in things
have been decreasing. However, those who gave birth within one to two years after the
earthquake showed higher depressive tendencies even after four years compared with
those who gave birth later.

According to the “Healthy Parents and Children 21” (a national campaign to promote
improvement of health standards of mothers and children), the percentage of postnatal
depression evaluated using the Edinburgh Postnatal Depression Scale was 8.4% in FY2013
and 9.8% in FY2017 nationwide. The percentage estimated from the results of the FY2019
Pregnancy and Birth Survey was 10.1% (reference used for the calculation: Mishina H, et
al. Pediatr Int. 2009; 51: 48).

The FY2019 Pregnancy and Birth Survey also revealed that respondents considering
another pregnancy accounted for 51.3%. Since the FY2012 survey, more than half of
the respondents wish to have more children. For reference, respondents who have been
married for less than ten years and plan to have a child accounted for 60% (or 51% among
those who already have any children) in the Fourteenth Japanese National Fertility Survey
in 2010 and 57% (or 50% among those who already have any children) in the Fifteenth
Japanese National Fertility Survey in 2015.

Included in this reference material on March 31, 2015
Updated on March 31, 2022
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Courting Childhood Thyroid Examination

200 123
(11.4%6)
100 @7%) 15 4 4 2 1
04 Il 0 ©04%)  (04%)  (©02%)  (0.1%)
0 001 002 0.03 004 005 006 0.07 0.08 0.09 0."% /h
V,
Nuclear Safety Commission, "Evaluatien of the Results of the Childhood Thyroid ination,” ber 9, 2011

Based on estimates by SPEEDI on March 23, 2011, the Local Nuclear Emergency
Response Headquarters conducted the Childhood Thyroid Examination to ascertain
health effects of radiation on children in response to a request from the Technical Advisory
Organization in an Emergency of the Nuclear Safety Commission of Japan (dated March
23 and 25). The figure shows the results for 1,080 children for whom measurement was
conducted properly, out of 1,149 survey targets. The figure excludes the results for 66
children for whom simplified measurement was not appropriate due to environmental
doses at their measuring spots (proper evaluation based on simplified measurement was
difficult due to high ambient dose rates) and for three children whose ages were unknown.
However, for all children who received the examination, measured values were below 0.2
pSv/h, which is set as the standard screening level by the Nuclear Safety Commission of
Japan.

Included in this reference material on March 31, 2013
Updated on March 31, 2017
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SEN Internal Exposure Measurement Using a Whole-body

Counting

A Counter

Whole-body counter (WBC): A device to measure radiation from radioactive materials within the body
It can measure radionuclides emitting y-rays, such as Cs-134 and Cs-137.

Whole-body counter (WBC)
When radioactive materials have entered the body
When radioactive materials H.adlalm« When radioactive materials
have not entered the body de‘etwf have entered the body

="

Internal cumulative l
104 dose of naturally 104 ::::::m Internal
occurring K-40 a0 dose of cesium | "VCs o cumulative dose
100 | 1461keV w 662keV 1481key| ©f naturally
ocourring K-40
3 H {
RIS 8 12 {
100 | ——Examinee 10 —Examines
= Background [phantoms) ——Background (phantams)
100 L 100 .
0 500 1,000 1,500 0 500 1,000 1,500
y-ray energy (kev) y-ray energy (kev)

keV: kilo-electron volts

A whole-body counter is a device to measure y-rays emitted from the body. As y-ray energy
differs by radionuclide, if a specific amount of energy, for example, 1,461 keV, which is the
y-ray energy of radioactive potassium (K-40), is counted, this can be interpreted as y-rays
emitted from K-40 in the body. The y-ray energy of Cs-137 is 662 keV.

Potassium is an essential element for a living organism and approximately 0.01% of
it is radioactive. Radioactive potassium is mainly dissolved in cellular water and exists in
muscles but not so much in fat cells that contain little water.

As radioactive cesium spreads all over the body, the internal dose of cesium is
measured using a whole-body counter.

(Related to p.60 of Vol. 1, “Instruments for Measuring Internal Exposure”)

Included in this reference material on March 31, 2013
Updated on March 31, 2016



S0l Results of the Internal Exposure Measurement Using

Counting

a Whole-body Counter

geting the residants of the E ion Areas and the areas where internal and external exposure doses are likely to be higher than in other |
areas based on the results of the 1 ing survey, etc. (¥ kiya Districtin Town, litate Village and Namie Town),
the internal exposure measurement using a whole-body counter commenced on June 27, 2011, The targeted areas were expanded

g v, and were cond d for a total of 346,394 people by November 30, 2021. For over 99.9% of them, committed
effective dOEE due to Cs-134 and Cs-137 were below 1 mSv and even the maximum measured value was 3 mSv. Measured values were all |

{i] Talgemd local governments: All 59 municipalities in Fukushima Prefecture

(ii) Org. that conducted the
Fukushima Pref Hirosaki University Hospital; Minami Cit\f Ganura! Hospital; JapnnAmmic Energy Agency; Niigata Prefecture
i Office; t Y 1; Nag: Red Cross Otsu Hospital; Mori no Miyake
Industrial Health | Hospital Org: Medicul cgnwr- Ehime University Hospital; and the National Institute

of Radiclogical Sciences

{iii) "Mobile measurement’ using whole-body counter vehicles outside Fukushima Prefecture
Fukushima Prefecture runs whole-body counter vehicles for mobile measurement so that evacuees outside the prefecture can also receive
measurement. By March 2016, mobile measurement was conducted in 38 prefectures including the Tokyo Metropolis {other than Aomaori,

Ibaraki, Niigata, Ishik Shiga, b F Aichi and ki Prefectures), where there is no ion to which Fukusk
Prefecture commissions the measurement.
{iv) M results (committed effective doses) (Results up to ber 2021 were released on December 27, 2021.)
Jun. 27,2011~ Feb. 1, 2012 -
Jan. 31, 2012 Nov. 30, 2021
Less than 1 mSv 15,384 people 330,984 people 346,368 people
1 mSv 13 people 1 person 14 people
2 mSv 10 people Zero 10 people
3 mSv 2 people Zero 2 people
Total 15,409 people 330,985 people 346,394 people

* Committed effective dose: Assuming that until the end of January 2012, aperson ingested radiation once on March 12, 2011, and, from February 2012 onward, a
son orally ingested the equal amount of radiation mryda\r lmm Mm:h 12, 2911. m Ihldl'f pmldl g :htmawram dall. the

wmn'! lifetime internal doses are ralmla:edz v ifty

pared based onth b f Fukush fi 2, "Results of the Internal

p ga Whole-body Counter”

Targeting the residents of the Evacuation Areas and the areas where internal and external
exposure doses are likely to be higher than in other areas based on the results of the
environmental monitoring survey, etc. (Yamakiya District in Kawamata Town, litate Village
and Namie Town), the internal exposure measurement using a whole-body counter
commenced on June 27, 2011. The targeted areas were expanded sequentially, and the
measurements were conducted for a total of 346,394 people by November 30, 2021. For
over 99.9% of them, committed effective doses due to Cs-134 and Cs-137 were below 1
mSv and even the maximum measured value was 3 mSv. Measured values were all unlikely
to cause any health effects.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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External

S Internal Exposure due to Foods

urvey

« Radioactive cesium is eliminated from the body over time.
+ The internal exposure measurement using a whole-body counter being
conducted at present examines the effects of radiation that is ingested orally on
a daily basis.
* Measured values exceeding 1 mSv are considered to be mostly caused by
radiation derived from wild plants or animals. Since March 2012, values

exceeding 1 mSv have not been detected.
* Reference:p.84 of Vol. 2, "Mushrooms, Wild Plants and Wild Birdand Animal Meat”

Q. What if the measurement using a whole-body counter detected any value exceeding the
detection limit?

A. The relevant person may have eaten a lot of foods — not allowed in commercial markets —
that contain radioactive cesium at high concentrations, e.g., wild mushrooms, wild plants,
wild bird and animal meat (wild boars, bears, etc.).

Prepared based on the following:

Masaharu Tsubok et.al. "Reduction of High Levels of Internal Radio-Ci ination by Dietary ion in Resid of Areas

Affected by the Fukushima Daiichi Nuclear Plant Disaster: A Case Series," PLoS One. 2014; 9(6): e100302., US National Library of Medicine,
of Health, Published online 2014 Jun 16

As radioactive cesium is eliminated from the body over time, the radioactive cesium that
people ingested immediately after the earthquake has mostly been eliminated.

The internal exposure measurement using a whole-body counter being conducted at
present examines the effects of radiation that is ingested orally on a daily basis. Measured
values exceeding 1 mSv per year are considered to be mostly caused by radiation
derived from wild plants and animals. As long as people eat only foods distributed
through regulated commercial marketplaces, their annual internal doses will not exceed
1 mSv. If the annual internal dose exceeds 1 mSy, the relevant person may have eaten
a lot of foods — not allowed in commercial markets — that contain radioactive cesium at
high concentrations. In particular, cases have been reported where wild mushrooms are
suspected to cause high internal doses.

Included in this reference material on March 31, 2013
Updated on December 31, 2017



External

Sl Self-Protection against Internal Exposure

* General protection against radioactive cesium
It is very effective to
- Have knowledge on foods that contain a high level of
radioactive cesium
-> Avoid eating the same food continuously
—>Try to eat a variety of foods produced in diverse areas.

« State of Fukushima after the accident at Tokyo Electric
Power Company (TEPCO)'s Fukushima Daiichi NPS

-> There is no significant difference whether one selects foods
and water produced locally or selects those produced in
other areas.

* Obtaining accurate information is extremely important.

Prepared based on the material released by the Sth Opinion Exchanges, Foodservice Industry Research Institute | ber 3, 2012)

L0l

In order to avoid further internal exposure, it is effective to have knowledge on foods that
contain a high level of radioactive cesium, avoid eating same food continuously, and try
to eat a variety of foods produced in diverse areas. Obtaining accurate information is
extremely important.
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Act on Special Measures
Concerning Nuclear
Emergency

Act on Special Measures
(Concerning the Handling
of Environment Pollution by
Radioactive Materials)

ADI
ALARA
ALPS
BMI
BSS
CT
DDREF
DNA
EEG
EUROCAT
GM counter
HPCI
IAEA
ICRP
ILO
INES
Q
IXRPC
JAEA
JESCO
J-RIME

LNT model
MRI

MRL

NAS

Abbreviations

Act on Special Measures Concerning Nuclear
Emergency Preparedness

Act on Special Measures Concerning the Handling
of Environment Pollution by Radioactive Materials
Discharged by the Nuclear Power Station Accident
Associated with the Tohoku District - Off the Pacific
Ocean Earthquake that Occurred on March 11, 2011

Acceptable Daily Intake

As Low As Reasonably Achievable

Advanced Liquid Processing System

Body Mass Index

Basic Safety Standards

Computed Tomography

Dose and Dose Rate Effectiveness Factor
Deoxyribonucleic Acid

Electroencephalogram

European Surveillance of Congenital Anomalies
Geiger-Miller counter

High Pressure Coolant Injection System
International Atomic Energy Agency

International Commission on Radiological Protection
International Labour Organization

International Nuclear and Radiological Event Scale
Intelligence Quotient

International X-ray and Radium Protection Committee
Japan Atomic Energy Agency

Japan Environmental Storage & Safety Corporation

Japan Network for Research and Information on
Medical Exposure

Linear Non-Threshold model
Magnetic Resonance Imaging
Maximum Residue Levels

National Academy of Sciences



ND

Not Detected

OECD/NEA Organisation for Economic Co-operation and
Development/Nuclear Energy Agency
PET Positron Emission Tomography
PFA Psychological First Aid
PTSD Posttraumatic Stress Disorder
RCIC Reactor Core Isolation Cooling System
SDQ Strengths and Difficulties Questionnaire
SPEEDI System for Prediction of Environmental Emergency
Dose Information
TDI Tolerable Daily Intake
UNSCEAR United Nations Scientific Committee on the Effects of
Atomic Radiation
WBC Whole Body Counter
WHO World Health Organization
M Units
Sv Sievert
Bq Becquerel
Gy Gray
eV electron volt
J Joule
Sl prefixes
Symbol  [Reading Exponential (decimal notation)
T tera 10" (1 000 000 000 000)
G giga 107 (1 000 000 000)
M mega 10° (1000 000)
k kilo 10° (1 000)
d deci 10" 0.1)
c centi 07(0.01)
m milli 0°(0.001)
vl micro 0 (0.000 001)
n nano 0 (0.000 000 001)




ALARA............ 167 of Vol. 1, p.57 of Vol. 2
Abnormalities at birth.......... p.111 of Vol. 1
Absorbed dose................ p.36-37 of Vol. 1

Act on Special Measures Concerning
Nuclear Emergency Preparedness......
p.106 of Vol. 2
Act on Special Measures Concerning the
Handling of Environment Pollution by

Radioactive Materials......p.92 of Vol. 2
Acute disorders..........cccceunnn. p.84 of Vol. 1
Acute effects........ccounee. p.85, 90 of Vol. 1
Acute exposure............. p.83, 124 of Vol. 1

Acute radiation syndromes............c.cccccueee

p.85, 95 of Vol. 1
Adding SOIl.......coovviiiiiiins p.100 of Vol. 2
Additional doses... A
Aerosol.... .
Airborne monitoring......... p.23-26 of Vol. 2
Alpha (0)-particles............ p.13-15 of Vol. 1

Effects on the human body...............c.......
p.19, 21 of Vol. 1

Property.... ....p.18, 20 of Vol. 1
Ambient dose equivalent.............cccccoeeee

Ambient dose rate...........ccooveiiiiiiieinnn,
p.52, 54, 64 of Vol. 1, p.90 of Vol. 2

After TEPCO’s Fukushima Daiichi NPS
Accident........cccocoveennnn p.6-7 of Vol. 2
Major cities ....p.69 of Vol. 1
Amount of radiation.... ...p.50 of Vol. 1
Methods of reducing radiation doses.......
p.89 of Vol. 2

Anxiety caused by radiation accidents.......
p.142-143 of Vol. 1

APOPLOSIS. ....covviriviirae p.113 of Vol. 1
Application of dose IMits..........ccccevviriens
p.169 of Vol. 1

Areas under Evacuation Orders.................
p.106-108 of Vol. 2

Artificial radiation............. p.63, 77 of Vol. 1
Artificial radionuclides.............. p.8 of Vol. 1
Atmospheric nuclear testing..........c.coeveee
p.75, 78 of Vol. 1

..... p.5 of Vol. 1
...p.99 of Vol. 1
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Background.... ...p.47, 54, 61 of Vol. 1
Basic Survey................ p.117-120 of Vol. 2
Analysis methods......p.121-122 of Vol. 2
Dose rate map...........ocue.e p.122 of Vol. 2
Results.......cccovvnnne. p.123-124 of Vol. 2
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Becquerel (Bq).....p.1, 3, 9, 34, 36 of Vol.
Behavior of radioactive cesium .
p.184 of Vol. 1

Absorption and fixation.............cccccevenie.
p.178-179 of Vol. 1

SOl p.178-179 of Vol. 1
Transfer in the environment
p.180-181, 183-185 of Vol. 1

Transfer to plants.............. p.177 of Vol. 1
Water purification plant...p.38-40 of Vol. 2
Beta (B)-particles....... p.13-15, 79 of Vol. 1
Effects on the human body...
p.19, 21-22, 25 of Vol. 1

...... p.18, 20 of Vol. 1
........ p.59 of Vol. 1
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1

Property.....

Body surface contamination....p.4 of Vol.
Bone marrow.........c.occveeeens p.92 of Vol.
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Gl p.63, 76 of Vol.
Cancer.........c....... p.93, 101, 103 of Vol. 1
Ages at the time of radiation exposure
and riskS.......ccooe... p.120-122 of Vol. 1
Mechanism of carcinogenesis.................
p.113 of Vol. 1
Occult (latent) cancer........ p.129 of Vol. 1
Radiation effects.....
p.85, 100, 102, 117 of Val. 1,
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p.56 of Vol. 2
CataraCt........ccovvervivierians p.94, 97 of Vol. 1
Cell deaths.........cccoovviinnne p.91 of Vol. 1
Cellular mutation.............c..... .93 of Vol. 1

..p.8, 29-32 of Vol. 1
Amount of cesium before the accident..
p.75, 78 of Vol. 1

Depth distribution.....p.178, 182 of Vol. 1
Charged-particle beams....... p.14 of Vol. 1
1

1

Chernobyl................ p.32-33, 153 of Vol.
Exposure dose.......... p.126, 137 of Vol.
Health effects......cccovvvieiiiiiiic,

p.106-107, 125, 144 of Vol. 1
Psychological effects .

p.147-150 of Vol. 1



Thyroid cancer........... p.135-140 of Vol. 1
Childhood Thyroid Examination.................
p.139 of Vol. 1, p.163 of Vol. 2

Childhood cancer........ p.110-112 of Vol. 1
Children’s mental health conditions...........

p.155 of Vol. 2
Chromosome.............. p.108-110 of Vol. 1
Stable chromosome aberrations

p.109 of Vol. 1

Chronic exposure......... p.83, 124 of Vol. 1
Clay minerals....... p.178-179, 184 of Vol. 1
Codex Alimentarius Commission...............
p.172 of Vol. 1, p.54, 57 of Vol. 2
Committed dose................... p.56 of Vol. 1
Committed effective dose...........ccovvreinens
p.43, 55-56, 62 of Vol. 1,

p.165 of Vol.

Example of calculation........ p.58 of Vol. 1
Committed effective dose coefficient..........
p.55, 57-58 of Vol. 1

Comprehensive Health Checkup...............
p.117, 145-147 of Vol. 2

Specific health checkup....p.146 of Vol. 2
Comprehensive radiation monitoring plan...
p.23 of Vol.

Concentration factors......... p.186 of Vol. 1
Congenital anomalies............cccoevveerienennn.
p.107 of Vol. 1, p.161 of Vol. 2
Consumption restrictions......p.51 of Vol. 2
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Containment vesseél................ p.4 of Vol. 2
Contaminated water..........p.4, 12 of Vol. 2

Contamination routes for agricultural
products...p.177 of Vol. 1, p.67 of Vol. 2
Controlled disposal sites.....p.104 of Vol. 2
Cooler station...........c.ccoveeee. p.65 of Vol. 2
Cosmic rays ....p.64, 66 of Vol. 1
Currie method..........cccevevenn. p.47 of Vol. 1
Cysts... ....p.130-131 of Vol. 2

HD

DNA.....oiiice p.88-89 of Vol. 1
Daughter nuclide................... p.10 of Vol. 1
Decay (disintegration)........ p.9-10 of Vol. 1
Decommissioning............ p.9, 11 of Vol. 2
Decontamination............. p.89, 92 of Vol. 2
Decontamination methods...p.91 of Vol. 2
Decontamination of forests...p.95 of Vol. 2
Effects of decontamination work..............
p.90 of Vol. 2

Follow-up decontamination...p.92 of Vol. 2
Deliberate Evacuation Areas......................
p.106 of Vol. 2

Designated waste........ p.102-105 of Vol. 2
Designated waste........ p.103-104 of Vol. 2
Temporary storage....p.102, 105 of Vol. 2
Detection limit.................. p.46-47 of Vol. 1
Deterministic effects (tissue reactions).......
p.84-86, 163 of Vol. 1

Diagnostic reference levels....p.76 of Vol. 1
Dialogue with the local residents................
p.145-146 of Vol. 1

Direct counting... ..p.59 of Vol. 1
Directional dose equivalent...p.41 of Vol. 1
Display of places of origin.....p.87 of Vol. 2
Disposal of disaster waste...p.101 of Vol. 2
1

2

Dissolved cesium................ p.180 of Vol.
Distribution restrictions. ..p.51 of Vol.
Dose and dose-rate effectiveness factors...
p.116, 163 of Vol. 1
Dose assessment......... p.62, 189 of Vol. 1
Tokyo Electric Power Company
(TEPCO)’s Fukushima Daiichi Nuclear
Power Station (NPS) accident.............
p.189-190, 195-199,
201-202 of Vol. 1
Dose coefficient.................... p.57 of Vol. 1
Dose equivalent.................... p.41 of Vol. 1
1
1

Dose limits...162, 169-170, 173 of Vol.

Dose rates.......oocvviiiiiiiininns p.50 of Vol.

Dysplasia (malformation)............ccccccoveenne
p.104, 107, 110 of Vol. 1

HE
Edinburgh Postnatal Depression Scale.......
p.162 of Vol. 2

Effective dose......p.36-37, 40, 42 of Vol. 1
Committed effective dose coefficient........
p.57-58 of Vol. 1

Example of calculation........ p.39 of Vol. 1
Effects on gonads............... p.108 of Vol. 1
Effects on mental development..................
p.104-106 of Vol. 1

Effects on risks of lifestyle diseases............
p.112 of Vol. 1

Electromagnetic waves...........c.ccoccccveinne
p.14-15, 17 of Vol. 1

Electron.... ...p.5of Vol. 1
Electronic personal dosimeter....................
p.44 of Vol.
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Emergency exposure situations.................
p.162 of Vol. 1

Equivalent dose...p.36-37, 40, 43 of Vol. 1
Example of calculation........ p.39 of Vol. 1

Evacuation order..................... p.5 of Vol. 2

Evacuation-prepared areas in case of

€MEergency.........oo...... p.106 of Vol. 2

Excess relative risk........p.99, 136 of Vol. 1

EXcitation........ccccocvviiiiiis p.45 of Vol. 1

Existing exposure situations.......................
p.162 of Vol.

Exposure dose
Daily life....
Exposure routes...p.175, 191, 198 of Vol.
External Dose Estimation System...............
p.118 of Vol. 2

External exposure........ p.4, 23-25 of Vol. 1
Measurement methods....... p.49 of Vol. 1
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Fallout.......coccovvvennnn. p.29, 78, 182 of Vol. 1
Fallout density (radioactive materials).........

p.52 of Vol. 1

Feeding management.....p.78-79 of Vol. 2

Fetal effects (radiation)........ p.104 of Vol. 1
Final disposal outside Fukushima

Prefecture.........cccoevee. p.99 of Vol. 2

Fine-needle aspiration cytology.... .

p.128, 136, 138-142 of Vol.

2

Flexible container................... p.93 of Vol. 2
....p.40 of Vol. 2

Food Safety Commission......p.51 of Vol. 2
Food Sanitation Act.... p.52 of Vol. 2
Food import measures......... p.88 of Vol. 2

Food-related health risk assessment.........
p.55-57 of Vol. 2

Fuel debris retrieval........... p.9, 11 of Vol. 2
Fukushima Center for Disaster Mental

Health......ooooviiiiiiiin p.151 of Vol. 2

Fukushima Ecotec Clean Center................

p.104 of Vol. 2

Fukushima Health Management File..........

p.117 of Vol. 2

Fukushima Health Management Survey.....
p.115-117 of Vol. 2

Basic Survey.............. p.117-119 of Vol. 2
Comprehensive Health Checkup.............
p.117, 145-147 of Vol. 2
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p.137, 156, 161 of Vol. 2

Mental Health and Lifestyle Survey...........
p.117, 149-151 of Vol. 2

Pregnancy and Birth Survey.....................
p.117, 157-159 of Vol. 2

Thyroid Ultrasound Examination
p.117,125-128 of Vol. 2

Fukushima Innovation Coast Framework...
p.113 of Vol. 2

Fukushima Psychological Care Manual......
p.155 of Vol. 1
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p.45, 48 of Vol. 1

Gamma (y)-rays......... p.13-15, 17 of Vol. 1
Effects on the human body......................
p.19, 21-22, 25 of Vol. 1
Property......ccccoovevieennn. p.18, 20 of Vol. 1
Ge semiconductor detector...p.44 of Vol. 1
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Grade C.....oooovvvvveiiiiienns p.127 of Vol. 2
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Granddaughter nuclide......... p.10 of Vol.
Gray (Gy) ..p.36 of Vol.
Great East Japan Earthquake...p.1 of Vol.
Ground state.........ccccovevineine p.45 of Vol.
Groundwater (Tokyo Electric Power Company’s
Fukushima Daiichi NPS)....p.12 of Vol. 2
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Habitation Restricted Areas..........ccccceeve.
p.107 of Vol. 2
Half-life. ..o, p.11 of Vol. 1
Biological half-life....p. 11, 27, 31 of Vol. 1
Effective half-life......p.27, 31, 62 of Vol. 1
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Hazard........cooevvviiiiiiiicis p.98 of Vol. 1
Health effects of radiation...p.84-85 of Vol. 1

Perception of risks in Fukushima
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Glossary
A

Act on Special Measures Concerning the Handling of Environment Pollution by
Radioactive Materials

The radioactive materials released due to the accident at Tokyo Electric Power
Company (TEPCO)’s Fukushima Daiichi Nuclear Power Station (NPS) after the Great
East Japan Earthquake caused environmental pollution. This Act aims to promptly
reduce the influence of this environmental pollution on human health and living
environments, and provides for the monitoring and measurement of the environmental
pollution, disposal of waste contaminated with radioactive materials, decontamination
of soil and other countermeasures. (Based on the website of the Ministry of the
Environment)

Actinoid

The actinoid (actinide) series encompasses the 15 elements with atomic numbers
from 89 to 103, namely Ac, Th, Pa, U, Np, Pu, Am, Cm, BK, Cf, Es, Fm, Md, No, and
Lr. All actinoids are radioactive and release energy upon radioactive decay. Naturally
occurring uranium and thorium and artificially produced plutonium are the most
abundant actinides on Earth.

Additional doses

The term “additional dose” refers to a dose received from radioactive sources that
were unintentionally generated. After the TEPCO’s Fukushima Daiichi NPS Accident,
the additional dose often refers to the dose from the artificial radionuclides (e.g.,
Cesium-137) distinct from the dose from naturally existing radionuclides (e.g.,
Potassium-40).

Advanced Liquid Processing System

Multi-nuclide removal equipment (known as the Advanced Liquid Processing
System, or ALPS) that removes 62 kinds of radioactive materials other than tritium.
“ALPS treated water” refers to water that has been treated by the Advanced Liquid
Processing System (ALPS) and other equipment and has been purified to a level where
contained radioactive materials, except for tritium, satisfy the regulatory standards for
environmental discharge. Prior to the treatment using ALPS, contaminated water is
purified to remove cesium, strontium, etc.

ALPS treated water
See “Advanced Liquid Processing System”.

Ambient dose

An ambient dose refers to the amount of radiation in the air. Gamma rays from
radioactive materials on or near the ground surface and gamma rays from radioactive
materials in the air affect ambient dose levels.

Areas under Evacuation Orders

Areas for which evacuation orders were issued based on Article 15, paragraph (3) of
the Act on Special Measures Concerning Nuclear Emergency Preparedness; Areas
under Evacuation Orders consisted of Deliberate Evacuation Areas and the 20-
km zone of the Nuclear Power Station. The areas were reviewed and were newly
organized as Preparation Areas for Lift of Evacuation Order, Habitation Restricted



Areas, and Restricted Areas.

Areas where Returning is Difficult
See “Restricted Areas”.

Artificial radionuclides

Man-made radionuclides produced by a nuclear reactor and an accelerator in contrast
to naturally-occurring radionuclides. (Based on the website of the Nuclear Fuel Cycle
Engineering Laboratories, JAEA)

Atmospheric nuclear testing

Nuclear testing conducted on the ground, at sea or in the air; There are also
underwater nuclear testing, underground nuclear testing and exoatmospheric nuclear
testing. Nuclear testing other than that to be conducted underground was all banned
under the Partial Test Ban Treaty (PTBT), which was signed in 1963. (Based on the
website of Japan Atomic Energy Agency)

B

Basic Survey

The Basic Survey is a questionnaire survey targeting roughly 2,050,000 residents
of and visitors to Fukushima Prefecture as of March 11, 2011. Estimated external
radiation doses were calculated based on recorded movements of respondents in the
four months following the nuclear accident. (Based on the website of the Radiation
Medical Science Center, Fukushima Medical University)

C

Calibration constant

Calibration means to clarify the relationship between a correct value and instrument
readings, and such relationship expressed in a ratio is referred to as a calibration
constant. When measuring radiation, correct values are to be obtained by multiplying
instrument readings by a calibration constant. A calibration constant is generally
indicated on a calibration label attached to a radiation meter.

Cell degeneration
Passing from a state of goodness to a lower state by losing qualities desirable for
normal cell function that results in, for example, deformity or malfunctioning.

Cesium

Cesium (Caesium) is a chemical element with atomic number 55. Cesium-137 (Cs-
137) and Cesium-134 (Cs-134) are radioisotopes of cesium and their physical half-
lives are about 30 and two years, respectively. Cs-137 decomposes to Ba-137
through beta decay associated with gamma radiation (0.662 MeV), and then to
nonradioactive barium. Cs-137 is generated as one of the fission products, whereas
Cs-134 is generated through neutron capture of stable cesium. The biological half-
life of cesium is about 70 to 100 days for adults and is shorter for children. Cs-137
and Cs-134 were released into the environment due to the TEPCO’s Fukushima
Daiichi NPS Accident as well as other radioisotopes such as radioiodine. On the
other hand, Cs-137 is commonly used as a gamma emitter in industrial application.



Chernobyl Nuclear Power Station Accident
A nuclear reactor accident that occurred at Unit 4 of the Chernobyl Nuclear Power
Station in the Ukrainian Republic on April 26, 1986.

Chronic exposure

Chronic exposure means continuous or intermittent exposure to radiation over a long
period of time. In contrast to acute exposure, tissue reactions caused by exposure are
less severe if the total radiation dose is the same.

Codex Alimentarius Commission

An intergovernmental body created in 1963 by the Food and Agriculture Organization
of the United Nations (FAO) and the World Health Organization (WHO) for the purpose
of protecting consumers’ health and ensuring fair-trade practices in the food trade,
etc.; The Commission establishes international standards for foods.

Cold shut-down

A situation where a fission reaction has been suppressed through the insertion of
control rods and the temperature in the reactor is stably maintained at 100°C or lower
by continued cooling.

Committed effective dose

The sum of the products of the committed organ or tissue equivalent doses and the
appropriate tissue weighting factors (wr). The commitment period is taken to be 50
years for adults, and to age 70 years for children. (Cited from ICRP, 2007) (See p.56 in
Vol. 1 (Chapter 2) for details)

Committed effective dose coefficient

The coefficient is indicated as a committed effective dose for a person who has
ingested or inhaled 1Bq of radioactive materials considering type of radionuclide,
intake route (ingestion, inhalation, etc.), and age group (adults, young children, infants).
The coefficient differs by age group because time integrated dose is taken into
account for a period of 50 years for adults and for a period of becoming up to age 70
for children, and also because biological half-lives and sensitivity differ between adults
and children.

Intake (Bq) x (Committed) effective dose coefficient (mSv/Bq) = (Committed) effective
dose (mSv)

(Based on the website of the Food Safety Commission of Japan)

Committed effective doses per unit intake (Bq)
See “Committed effective dose coefficient”.

Comprehensive Health Checkup

The program aims at early detection and treatment of diseases as well as prevention
of lifestyle-related diseases. Its main target includes 210,000 former residents of
evacuation zones whose lifestyle changed drastically after the accident. Additional
tests such as differential leukocyte count are performed apart from the routine tests
included in the general medical check-up at the workplace or by the local government.
(Based on the website of the Radiation Medical Science Center, Fukushima Medical
University)



Confidence interval

In “frequentist inference”, a confidence interval is an interval defined in terms of the
sampling distribution of a statistic of interest (i.e. the distribution of estimates of the
statistic that would arise from repeated—generally hypothetical—realizations of data
generated from the same underlying distribution as the observed data) such that, for
example, the probability that a 95% confidence interval for a given parameter contains
the true value of that parameter is 0.95. (Cited from UNSCEAR, 2017)

Confinement function

A function as a protective wall to prevent diffusion of radioactive materials into the
environment; At a reactor, even if radioactive materials leak from the primarily cooling
system by pipe rupture, etc., it should be ensured that the confinement function of the
reactor containment vessel works properly to prevent diffusion of radioactive materials
into the environment.

Containment vessel

Steel vessel enclosing a nuclear reactor containing radioactive material. It is designed,
in any emergency, to keep radioactive materials inside of the vessel and to prevent the
release thereof when the radioactive material is discharged from nuclear reactor.

Contaminated water

Contaminated water is water containing radioactive materials of fuel debris. It is
generated due to continued water injection for cooling fuel that had been melted
and solidified (fuel debris) and due to the inflow of rainwater and groundwater into
the reactor building. Contaminated water has been generated every day since the
accident at TEPCO’s Fukushima Daiichi NPS. Contaminated water is treated using
cesium adsorption equipment and a desalinator. Separated clean water is repeatedly
used for cooling fuel debris. (See p.13 in Vol. 2 (Chapter 6) for details)

Controlled disposal sites

One type of disposal site where countermeasures have been taken to prevent
contamination of groundwater and public waters caused by seeping water from
radioactive waste. One of the countermeasures is water shielding work that covers
the sides and bottom of the disposal site with plastic sheets, etc. Disposal sites are
categorized into three types depending on methods of reducing influence of the waste
to be landfilled on the surrounding environment, i.e., controlled type, isolated type, and
stabilized type. (Based on the website of the EIC Network)

Cooling system
A system to remove the heat generated in a reactor; There are the primary core
cooling system and the emergency core cooling system.

Core fuel

There is an area to load fuel assemblies in the inside of the reactor pressure vessel.
This area is referred to as a reactor core. Nuclear fuel in the area is referred to as core
fuel.

Core melt
A situation where fuel assemblies overheat due to abnormal deterioration of the



cooling capacity of a reactor, and the fuel assemblies in the reactor core or core
internals melt down. (Based on the website of Fukushima Prefecture [d])

Cosmic rays

High energy ionizing particles such as protons, neutrons, etc. from outer space. These
particles produce complex compositions at the surface of the earth through nuclear
reaction with nitrogen or oxygen in the air.

Count per minute (cpm)

Number of counts per unit time when measuring radiation using a counting
device (a device to count the amount of incident radiation); Number of counts per
minute is indicated as cpm and number of counts per second is indicated as cps.
(kepm=1000cpm) (Based on the website of Fukushima Prefecture [d])

D

Decay (disintegration)

The process of spontaneous transformation of a radionuclide from unstable to more
stable states. Radiation of alpha-ray, beta-ray, gamma-ray etc. occurs in the process.
(Cited from the website of Public Health England, Radiation Protection Services)

Declaration of a nuclear emergency situation

A declaration of an emergency situation that the Prime Minister issues based on
the Act on Special Measures Concerning Nuclear Emergency (see the Act on
Special Measures Concerning Nuclear Emergency Preparedness) for the purpose of
protecting citizens’ lives, bodies and property from a nuclear disaster; Based on the
declaration, the national government establishes the Nuclear Emergency Response
Headquarters (headed by the Prime Minister) and provides instructions necessary for
protecting citizens to nuclear operators, government organizations and relevant local
governments, etc.

Decommissioning
Dismantling a nuclear reactor and the other related facilities for which it has been
decided to discontinue operation or make adjustments to ensure that they pose no
risks into the future.

Deliberate Evacuation Areas

Areas in municipalities located within 20km to 30km in radius from TEPCO’s
Fukushima Daiichi NPS where exposure doses are highly likely to reach 20 mSv in
one year after the accident; The designation of Deliberate Evacuation Areas is one of
the physical protection measures taken after the accident at the NPS. (Based on the
website of Fukushima Prefecture [d])

Designated waste

Contaminated waste that is confirmed to be over 8,000 Bqg/kg of radioactive
concentration and is designated by the Minister of the Environment. The Minister of
the Environment designates the waste when it is contaminated with more than 8,000
Ba/kg, based on the investigation results of the contamination status of incinerated
ash and such or an application submitted by the owner of the waste.



Detection limit

The minimum amount or concentration of a targeted radioactive material in a test sample
that can be detected by a certain analysis method under appropriate management and
operation. (Based on the website of the Food Safety Commission of Japan)

Deterministic effect

Health effects that only appear if a threshold level of dose is exceeded, e.g. radiation-
induced erythema (burns). Deterministic effects will appear within the hours, days or
weeks following a high radiation exposure.

(Cited from the website of Public Health England, Radiation Protection Services)

Directional dose equivalent

The dose equivalent at a point in a radiation field that would be produced by the
corresponding expanded field in the ICRU sphere at a depth, d, on a radius in a
specified direction, X. The unit of directional dose equivalent is joule per kilogram (J kg™)
and its special name is sievert (Sv). (Cited from ICRP, 2007)

Director General of the Nuclear Emergency Response Headquarters

In the event of a nuclear emergency situation as prescribed in Article 15 of the Act
on Special Measures Concerning Nuclear Emergency, the Prime Minister issues a
declaration of a nuclear emergency situation. The national government establishes the
Nuclear Emergency Response Headquarters (headed by the Prime Minister), provides
necessary instructions to nuclear operators, government organizations and relevant
local governments, etc., and also establishes the Local Nuclear Emergency Response
Headquarters (headed by the Vice-Minister) at an off-site center and formulates the
Joint Council for Nuclear Emergency Response. (Based on the website of Fukushima
Prefecture [d])

Dissolved Cs
See “Cesium”.

Distribution Restrictions

Based on the Act on Special Measures Concerning Nuclear Emergency Preparedness,
when any agricultural products containing radioactive materials at levels exceeding
the standard values are found, the national government issues distribution restrictions
to prevent the distribution of products from the relevant production areas for each of
such areas (for each of the present or former municipalities; regarding fishery products,
additionally for each sea area, lake or river).

Dose constraint

A prospective and source-related restriction on the individual dose from a source,
which provides a basic level of protection for the most highly exposed individuals from
a source, and serves as an upper bound on the dose in optimisation of protection for
that source. For occupational exposures, the dose constraint is a value of individual
dose used to limit the range of options considered in the process of optimisation.
For public exposure, the dose constraint is an upper bound on the annual doses that
members of the public should receive from the planned operation of any controlled
source. (Cited from ICRP, 2007)



Dose-response relationship
Relationship between the magnitude of a dose and the biological response in an
organism, system or (sub)population. (Cited from WHO, Health Risk Assessment, 2013)

Dosimeter
A device for measuring an individual’s exposure to ionizing radiation. (Cited from
UNSCEAR, 2013)

E

Electron

An elementary particle with low mass, 1/1836 that of a proton, and unit negative
electric charge. Positively charged electrons, called positrons, also exist. (Cited from
the website of Public Health England, Radiation Protection Services)

Emergency core cooling system

A safety system to cool a reactor core in the event of pipe rupture in the reactor
cooling system, etc. by immediately injecting coolant into the reactor core; Even if a
nuclear fission chain reaction is stopped by insertion of control rods immediately in an
emergency, fission products continue to generate decay heat and the fuel assemblies
need to be cooled. An emergency core cooling system is used for this purpose.

Energetically unstable (Unstable energy state)
See “Nucleus Stability/Instability”.

Enriched uranium
See “Uranium”.

Environmental monitoring

The measurement of external dose rates due to sources in the environment or of
radio-nuclide concentrations in environmental media. (Cited from WHO, Health Risk
Assessment, 2013)

Environmental radiation

Naturally occurring radiation or artificial radiation in the living environment; Naturally
occurring radiation includes cosmic rays from the outer atmosphere and radiation
deriving from naturally occurring radioactive elements that constitute the earth’s crust.
Part of artificial radiation that is referred to as environmental radiation is radiation
released from fallout from past nuclear testing and radiation that was generated at
nuclear facilities and exists in the environment. (Based on the website of Japan Atomic
Energy Agency)

Epidemiological Studies

Studies of the distribution in a population of disease and other health issues as related
to age, sex, race, ethnicity, occupation, economic status, or other factors. (Cited from
the website of the United States Environmental Protection Agency)

Exposure dose
A situation where a human body is exposed to radiation is referred to as exposure and



the amount of radiation that a person has received is referred to as an exposure dose,
which is expressed in Grays (Gy) or Sieverts (Sv). (Based on the website of Japan
Atomic Energy Agency)

F

Fine-needle aspiration cytology

This diagnostic procedure entails puncturing a fine needle into suspicious lesions,
aspirating cells from the lesions through a needle and inspecting the nature of the
cells, i.e., malignant or not, under the microscope. (Based on the website of the
National Cancer Center Japan)

Food Sanitation Act

An Act for securing food safety and preventing the occurrence of sanitary hazards
caused by eating and drinking. (Based on the website of the Ministry of Health, Labour
and Welfare [b])

Frozen soil wall

A frozen soil wall is made by freezing the surrounding ground like a wall. Thereby the
flow of the underground water is blocked. The frozen soil wall reduces the inflow of
underground water into reactor buildings and inhibits the generation of contaminated
water. This mechanism was adopted as one of the countermeasures to inhibit the
generation of contaminated water at TEPCO’s Fukushima Daiichi NPS. (Based on the
website of Fukushima Prefecture [d])

Fuel cladding

A thin circular tube covering fuel; A fuel clad prevents radioactive fission products from
leaking from the fuel into the coolant. Zircalloy is used for fuel clads of a light-water
reactor’s fuel rods. (Based on the website of Japan Atomic Energy Agency)

Fuel debris

“Fuel debris” is a complex of fuel, metallic cladding, channel boxes, etc. that were
melted out from fuel assemblies and were re-solidified afterwards. Fuel debris needs
to be cooled continuously as its thermal energy increases due to the radiation emitted
therefrom. When handling fuel debris, which emits radiation, radiation shielding is
required.

Fukushima Health Management File

An A4-sized Fukushima Health Management File is composed of three parts: the first
part contains individual records such as dose measurements, health status, health
checkup data, and hospital records, the second part contains leaflets about radiation
etc., and the third part is “clear holders” as a storage space for record sheets. The
file has been provided to each Fukushima resident so as to utilize the file for individual
health management. In addition, it is an individual database about long-term health
status, laboratory measurements, etc. that can be informative for future study. (Based
on the website of Fukushima Prefecture [c])

G

Gaseous cesium
See “Cesium” and “Plume”.



Germanium semiconductor detector
A radiation detector using a germanium semiconductor; A germanium semiconductor
detector has excellent energy resolution and is widely used for gamma-ray
spectrometry to identify radionuclides.

Groundwater drain
A well pumping up groundwater.

H

Habitation Restricted Areas

Areas designated by municipal mayors as areas where entry should be restricted
and evacuation is ordered for the purpose of preventing risks on residents’ lives and
bodies; After the accident, areas within a 20-km radius from TEPCQO'’s Fukushima
Daiichi NPS were designated as former Restricted Areas. (Based on the website of
Fukushima Prefecture [d])

Hand-held dose-rate instrument
An easy-to-carry-around instrument to measure ambient dose rates (e.g., a Nal (TI)
survey meter).

High Pressure Coolant Injection System (HPCI)

A safety system to cool a reactor core in the event of a loss of coolant in the reactor
core by immediately injecting coolant into the reactor core at high pressure; One of the
multiple safety systems contained in the emergency core cooling system.

High-dose radiation

According to the United Nations Scientific Committee on the Effects of Atomic
Radiation (UNSCEAR), a total dose exceeding 2,000 mGy (2 Gy) is referred to as high-
dose radiation. (Based on UNSCEAR, 1993)

Hydrogen explosion
A phenomenon where hydrogen precipitously reacts with oxygen to explode.

ICRP Recommendations

The basic idea (concept) and numerical standards for radiological protection
recommended by the International Commission on Radiological Protection (ICRP);
These are collectively referred to as ICRP Recommendations. (Based on the website
of Japan Atomic Energy Agency)

Inert element

An inert element does not readily enter into chemical combination with other elements.
Examples are helium, argon, krypton, xenon and radon. (Cited from WHO, Health Risk
Assessment, 2013)

Infrared

A kind of electromagnetic wave in region of the spectrum comprising wavelengths in
the range 700 nm to 1 mm. This wave does not ionize material but makes material
warm.



Inspection of All Rice Bags

Fukushima Prefecture measures the radioactive cesium level of rice produced in the
prefecture in 2012 or later. The rice is tested on a bag-by-bag basis with radiation
detectors prepared by the prefectural government. Each bag, containing 30 kilograms
of rice, is inspected for safety before shipment so as to prevent the distribution of
rice whose radioactive cesium level exceeds the safety standard limit. (Based on the
website of Fukushima Prefecture [b])

Intake

The activity of a radionuclide taken into the body (by inhalation or ingestion or through
the skin) in a given time period or as a result of a given event. (Cited from WHO, Health
Risk Assessment, 2013)

Intensive Contamination Survey Areas

Areas where municipalities take the initiative in decontamination work; Of municipalities
including areas where measured ambient dose rates were 0.23 uSv/h or higher, 74
municipalities in eight prefectures are designated as Intensive Contamination Survey
Areas (as of the end of September 2022).

Interim storage facility
A facility to manage and store the soil and waste containing radioactive materials
safely and intensively until their final disposal.

International Atomic Energy Agency (IAEA)

An autonomous international organization within the United Nations system for
scientific and technical co-operation in the nuclear field concerning nuclear safety,
nuclear energy, nuclear security, etc. The headquarters is located in Vienna, Austria.

International Basic Safety Standards (BSS)

The BSS is an IAEA document of General Safety Requirements published in
collaboration with other international bodies such as WHO, ILO, OECD/NEA, etc., that
is issued for IAEA member states in order to materialize the ICRP’s recommendations
on radiation protection into actual laws and guidelines. The latest version published in
2014 that incorporates the ICRP 2007 Recommendation.

Intervention level

An intervention level is the level of avertable dose at which a specific protective action
or remedial action is taken in an emergency exposure situation or chronic exposure
situation. (Cited from IAEA, 1999)

Inversion tillage
Replacement of topsoil with subsoil, thereby radioactivity concentrations are reduced
in the soil layer where plants take root.

lodine

lodine is a chemical element with symbol | and atomic number 53. It is the fourth
halogen below fluorine, chlorine, and bromine. Stable and non-radioactive iodine is an
essential nutrient that humans need and get through intake of food. lodine is essential
for the thyroid gland to function properly and produce thyroid hormones. Radioiodine,
such as I-131, 1-125, is used as a radioactive tracer in research and clinical diagnosis



in nuclear medicine for diagnostic tests as well as in radiotherapy for hyperactive
thyroid gland (hyperthyroidism). I-131 also plays a major role as a radioactive isotope
present in nuclear fission products, and was a significant contributor to the health
hazards from the Chernobyl NPS Accident. Radioactive iodine can disperse in
gaseous or particulate form. In soil, however, it combines easily with organic materials
and moves more slowly through the environment.

lonizing radiation

lonizing radiation is a more precise name of all types of radiation with energy large
enough to ionize a molecule. Included under this designation are radiation from
radioactive sources, X-rays, short wavelength UV, particles from accelerators, particles
from outer space and neutrons. lonizing radiation is categorized into direct (primary)
jonizing radiation and indirect (secondary) ionizing radiation. The former includes
charged particles such as a-particles, B-particles (electrons), positrons and the latter
includes y-rays, X-rays, neutrons. (Cited from Henriksen & Maillie, 2002, p.20)

Isotope

Nuclides with the same number of protons but different numbers of neutrons. Not
a synonym for nuclide. (Cited from the website of Public Health England, Radiation
Protection Services)

J

Japan’s national doses

The average exposure doses received by one Japanese person; Radiation sources
include naturally occurring radiation and artificial radiation (medical radiation and
radiation derived from nuclear power plant accidents, etc.). Japan’s national dose is
evaluated to be 2.1 mSv on average from naturally occurring radiation and 3.87 mSv
on average from medical radiation (for diagnosis) per year. (Based on NSRA, 2011)

K

Kerma

Unit of exposure that represents the kinetic energy transferred to charged particles
per unit mass of irradiated medium when indirectly ionizing (uncharged) particles, such
as photons or neutrons, traverse the medium. If all of the kinetic energy is absorbed
“locally”, the kerma is equal to the absorbed dose. The quantity (K) is expressed in
puGy/h at 1 m. (Cited from WHO, Preliminary Dose Estimation, 2012)

L

Lanthanoid

The lanthanoid (lanthanide) series of chemical elements comprises the 15 metallic
chemical elements with atomic numbers 57 through 71. They are called lanthanoids
because the elements in the series are chemically similar to lanthanum.

Linear non-threshold (LNT) model

The assumption that the risk of cancer increases linearly as radiation dose increases.
This means, for example, that doubling the dose doubles the risk and that even a
small dose could result in a correspondingly small risk. Using current science, it is



impossible to know what the actual risks are at very small doses. (Cited from the
website of the United States Environmental Protection Agency)

Local exposure
A situation where part of the body, not the whole body, is mainly exposed to radiation.

M

Medical exposure

Exposure incurred by patients as part of their own medical or dental diagnosis or
treatment; by persons, other than those occupationally exposed, knowingly, while
voluntarily helping in the support and comfort of patients; and by volunteers in a
programme of biomedical research involving their exposure. (Cited from ICRP, 2007)

Melt of nuclear fuel
Melting of core fuel from overheating that occurs in a severe nuclear reactor accident.

Mental Health and Lifestyle Survey

The survey aims to provide adequate care mainly for evacuees who are at a higher risk
of developing mental health problems (e.g., post-traumatic stress disorder, depression,
anxiety disorder) and lifestyle-related issues (e.g., obesity, problem drinking, sleep
difficulties).

N

Nal scintillation spectrometer

A gamma-ray measurement system that detects scintillation consisting of Nal crystals
is generally referred to as an Nal scintillator. (Based on the website of Japan Atomic
Energy Agency)

Naturally occurring radioactive materials

Materials found in nature that emit ionizing radiation that have not been moved or
concentrated artificially. K-40 is one natural radioactive material and exists in plants
and human bodies.

(Cited from the website of the United States Environmental Protection Agency)

Neutron
An elementary particle with unit atomic mass approximately and no electric charge.
(Cited from the website of Public Health England, Radiation Protection Services)

Noble gas

An inert radioactive gas that does not readily enter into chemical combination with
other elements. Examples are helium, argon, krypton, xenon and radon. (Cited from
WHO, Health Risk Assessment, 2013)

Nuclear and Industrial Safety Agency
An organization that the national government established in the Agency for Natural
Resources and Energy, Ministry of Economy, Trade and Industry, for the purpose of



ensuring safety of nuclear power and other types of energy and securing industrial
safety; The Agency was abolished as part of the full-fledged revision of the safety
regulation system in response to the accident at TEPCO’s Fukushima Daiichi NPS in
March 2011. (Based on the website of Japan Atomic Energy Agency)

Nuclear fuel rods

A nuclear fuel rod consists of nuclear material covered with a metal clad. Multiple rods
constitute a fuel assembly and multiple fuel assemblies constitute a reactor core. For
light-water reactors, uranium dioxide is used for nuclear material and zircalloy is used
for metal clads.

Nuclear reactor

A device used for electricity generation. Nuclear fission can be sustained in a self-
supporting chain reaction involving neutrons. In thermal reactors, fission is brought
about by thermal neutrons. Nuclear energy is released by fission reactions of nuclear
material. This energy is used for the electricity generation. (Cited from the website of
Public Health England, Radiation Protection Services)

Nuclear Safety Commission

The Nuclear Safety Commission was established in the Cabinet Office in 1978 as an
organization that plans, deliberates and decides how to ensure safety concerning
research, development and utilization of nuclear power. The accident at TEPCO'’s
Fukushima Daiichi NPS in March 2011 triggered fundamental reform of the safety
regulation system, and the Nuclear Regulation Authority was newly established as an
administrative organ that integrally regulates nuclear safety on September 19, 2012,
and the Nuclear Safety Commission was abolished. (Based on the website of Japan
Atomic Energy Agency)

Nucleus stability/instability

Whether a nucleus is stable or unstable depends on the numbers of its constituent
protons and neutrons. An unstable nucleus emits radiation to change into a nucleus
that is energetically more stable.

Nuclide

A species of atom characterised by the number of protons and neutrons and, in some
cases, by the energy state of the nucleus. (Cited from the website of Public Health
England, Radiation Protection Services)

Nuclide concentration
The concentration of radioisotopes in certain materials, such as soil, water, air,
foodstuff, and so on.

o

Ordinance on Prevention of lonizing Radiation Hazards

The Ordinance on Prevention of lonizing Radiation Hazards aims to minimize the health
hazards out of radiation for workers and was established based on the Industrial
Safety and Health Law. (Based on the website of the Ministry of Health, Labour and
Welfare [a])



Organization for Economic Cooperation and Development / Nuclear Energy Agency
(OECD/NEA)

An international organization that aims to contribute to the development of nuclear
energy as an economic energy source; A subordinate agency of the Organization for
Economic Cooperation and Development (OECD).

P

Particulate cesium
See “Cesium” and “Plume”.

Personal dose equivalent

An operational quantity: the dose equivalent in soft tissue (commonly interpreted as
the "ICRU sphere’) at an appropriate depth, d, below a specified point on the human
body. The unit of personal dose equivalent is joule per kilogram (J kg”) and its special
name is sievert (Sv). The specified point is usually given by the position where the
individual’s dosimeter is worn. (Cited from ICRP, 2007)

Physical attenuation
A phenomenon that the number of radioactive isotopes decrease due to radioactive
decay.

Plume (Radiation plume)
Mass of air and vapour in the atmosphere carrying radioactive material released from a
source. (Cited from WHO, Preliminary Dose Estimation, 2012)

Plutonium

Plutonium is a radioactive chemical element with symbol Pu and atomic number 94.
It is an actinide metal and is produced by a nuclear reaction of uranium. Pu-239 is a
fissile isotope and can be used for nuclear fuels and nuclear weapons. Man-made
plutonium existing in the environment originates from radioactive fallout associated
with nuclear weapon tests in the past. (Based on the website of Fukushima Prefecture

[d])

Post-Traumatic Stress Disorders (PTSD)

Post-traumatic stress disorder (PTSD) is a mental disorder triggered by a terrifying
event, causing flashbacks, nightmares and severe anxiety for prolonged periods.
(Based on the website of the Ministry of Health, Labour and Welfare [c])

Potassium

Potassium is a chemical element with symbol K and atomic number 19. It is one of the
alkali metals. Potassium in nature occurs only in ionic salts and is chemically similar to
sodium. Naturally occurring potassium is composed of three isotopes, of which K-40
is the most common radioisotope in the human body. Natural potassium contains
0.0117% of K-40, which exists in animals and plants. About 4,000 Bq of K-40 is
contained in the body of an adult male. Potassium ions are vital for the functioning of
all living cells. Potassium is also used for agricultural fertilizer.

Potassium and cesium are alkali metals and cesium absorbed in plants shows
behavior similar to potassium. Therefore, after the accident at TEPCO’s Fukushima



Daiichi NPS, potassic fertilizer is used for crops as a measure to inhibit radioactive
cesium absorption. (Based on the website of Fukushima Prefecture [d])

Precautionary Evacuation Areas

A term used in the 2013 Report of the United Nations Scientific Committee on the
Effects of Atomic Radiation (UNSCEAR), which refers to areas where evacuation
orders were issued from March 12 to March 15, 2011; Specifically, the term refers to
Futaba, Okuma, Tomioka, Naraha, Hirono, Minamisoma, Namie, Tamura, Kawauchi
and Katsurao. (Based on UNSCEAR, 2013)

Pregnancy and Birth Survey

The survey aims to provide appropriate medical care and support to mothers who
were given a Maternal and Child Health Handbook and to their children. (Based on the
website of the Radiation Medical Science Center, Fukushima Medical University)

Preparation Areas for Lift of Evacuation Order

Areas where it has been confirmed that annual accumulated doses will surely be below
20 mSv and efforts are to be made for early return of residents; Passing on major
roads and temporary return of residents are flexibly permitted. Physical protection
measures, such as screening and dose management, are not necessary in principle
upon temporary entry. (Based on the website of Fukushima Prefecture [d])

Provisional regulation values

Provisional regulation values were regulation values that were used provisionally
for regulation of the radioactivity in foodstuffs just after the accident at TEPCO’s
Fukushima Daiichi NPS because there had been no standard values. The provisional
regulation values were used until the start of use of the standard values newly
determined by the government.

Public exposure

Exposure incurred by members of the public from radiation sources, excluding any
occupational or medical exposure and the normal local natural background radiation.
(Cited from ICRP, 2007)

Q

Quantitation limit
The minimum amount or concentration of a nuclide whose quantity can be determined
by a certain analysis method. (Based on the website of the EIC Network)

R

Radiation Dose Map
See “Spatiotemporal Distribution of Ambient Dose Rates”.

Radiation effects

There are two major types of radiation effects: somatic effects and heritable effects.
Somatic effects are classified into acute effects, which include hair loss and sterility,
and late effects, which include cataracts and cancer. From the perspective of



protection against radiation, somatic effects are also classified as deterministic effects
(tissue reactions) and stochastic effects (cancer and heritable disorders). Although
heritable effects have been demonstrated in animal studies, the effects have not been
found among the offspring of atomic bomb survivors or cancer survivors treated with
radiation. (Based on the website of the National Institute of Radiological Sciences)

Radiation fluence
Radiation (particle) fluence is defined as the quotient of dN by da, where dN is the number
of particles incident upon a sphere of cross-sectional area da. (Cited from ICRP, 2007)

Radiation management

Measures and control to protect workers in charge of operations at nuclear/radiation
facilities and residents living near such facilities from radiation exposure. (Based on the
website of Japan Atomic Energy Agency)

Radiation monitoring posts

A facility installed for monitoring environmental radiation around the nuclear facilities; In
general, a facility for only measuring ambient dose rates is referred to as a monitoring
post, and a facility for also measuring radioactive concentrations and meteorological
data is referred to as a monitoring station. (Based on the website of Fukushima
Prefecture [d])

Radiation protection

Radiation protection is the means for protection of people from harmful effects of
exposure to ionizing radiation or contamination with radioactive materials. (Based on
the website of Japan Atomic Energy Agency)

Radiation protection culture

Health-promoting lifestyle of people living in the contaminated area by radioactive
materials, lifestyle which is backed up with knowledge and skills about radiation and
radiation protection.

Radiation weighting factor

A dimensionless factor by which the organ or tissue absorbed dose is multiplied to
reflect the higher biological effectiveness of high-LET radiations compared with low-
LET radiations. It is used to derive the equivalent dose from the absorbed dose
averaged over a tissue or organ. (Cited from ICRP, 2007)

Radioactive Cesium
See “Cesium”.

Radioactive cloud (plume) immersion
See “Plume”.

Radioactive decay
See “Decay (disintegration)”.

Radioactive disintegration
See “Decay (disintegration)”.



Radioactive lodine
See “lodine”.

Radioactive strontium
See “Strontium”.

Radiosensitivity (radiation sensitivity/sensitivity to radiation/sensitive to radiation)
Proneness of cells to be killed by radiation; As a rule, radiation exposure kills cells
more easily that are dividing or programmed to divide many times in the future or in
a developmentary immature stage. (Based on the website of Japan Atomic Energy
Agency)

Reactor building
A concrete building that houses major equipment of a reactor.

Reactor core
The area in a reactor where fuel assemblies are loaded and fission reaction occurs
actively.

Reactor core isolation cooling System

A safety system for boiling-water reactors that provides cooling water to a reactor core
using a pump powered by steam in a reactor when an abnormal incident in the reactor
results in preventing the ordinary system from supplying water to the reactor. (Based
on the website of Japan Atomic Energy Agency)

Reactor pressure vessel

A steel vessel that houses nuclear fuel, a moderator, coolant and other major
components and wherein high-pressure steam is produced by fission energy. (Based
on the website of Fukushima Prefecture [d])

Reconstruction Agency

The national government’s administrative agency that was organized for proactively
carrying out reconstruction work with due consideration to areas severely damaged by
the Great East Japan Earthquake with the aim of achieving reconstruction as early as
possible. (Based on the website of the Reconstruction Agency [b])

Recriticality

Criticality is a situation where a fission reaction continues without supply of neutrons
from the outside. Recriticality is a phenomenon where changes in the temperature,
shape or composition of a reactor core results in criticality again. (Based on the
website of Japan Atomic Energy Agency)

Recycling of the removed soil

On the premise of securing radiation safety, “recycling” here means to make the
soil and waste removed through off-site decontamination work into materials again
after volume reduction. These materials are to be used for construction, such as the
basic structure of banks in public projects which are assumed not to change shape
artificially for a long time. Also, areas which use the removed soil are supposed to be
managed by an appropriate administrator and responsibility-taking system.



Reduction coefficient (Dose reduction coefficient)

A ratio between the ambient dose rate due to artificial radioactive materials measured
inside a building and that measured outside, when contamination by artificial
radioactive materials inside the building and under the floor can be ignored; It is a
value specific to a building and is also referred to as a shielding coefficient.

Reference level

In an emergency exposure situation or an existing exposure situation, the level of
dose, risk or activity concentration above which it is not appropriate to plan to allow
exposures to occur and below which optimization of protection and safety would
continue to be implemented. (Cited from WHO, Preliminary Dose Estimation, 2012)

Repair enzymes (DNA repair enzymes)
Enzymes necessary for repairing DNA damage. Genetic mutation affecting such
enzymes induces cancer proneness. There are several DNA repair mechanisms such
as mismatch repair, nucleotide excision repair, homologous recombination repair, non-
homologous end joining repair and so on, and each mechanism utilizes unique or
shared enzymes to repair DNA damage.

Restricted Areas

Areas where annual accumulated doses are currently over 50 mSv and are highly likely
to be over 20 mSv even six years after the accident at TEPCO’s Fukushima Daiichi
NPS; Residents who temporarily enter these areas must undergo thorough screening,
manage their own individual doses and wear protective gear. The term “Areas where
returning is difficult” was formerly used instead of “Restricted Areas” as a literal
translation from Japanese. (Based on the website of Fukushima Prefecture [d] and the
website of the Ministry of Economy, Trade and Industry)

* Areas formerly called “Restricted Areas” were areas within a 20km radius of
TEPCO’s Fukushima Daiichi NPS as designated in April 2011. In March 2012, this
area designation was reviewed in consideration of radiation doses and region-specific
problems for individual areas and the designation was lifted for all areas formerly
designated as Restricted Areas by August 2013.

Risk communication

Risk communication is a component of risk management, which is the selection
of risk control options. It is the process that provides the information on which
government, industry, or individual decision makers base their choices. Successful
risk communication does not guarantee that risk management decisions will maximize
general welfare; it only ensures that decision makers will understand what is known
about the implications for welfare of the available options. (Cited from Improving Risk
Communication, 1989)

S

Scintillation counter

A device used for radiation measurement. It contains material that emits light flashes
when exposed to ionizing radiation. The flashes are converted to electric pulses and
counted. The number of pulses is related to dose. (Cited from the website of Public
Health England, Radiation Protection Services)



Screening

In the field of health and medical care, “screening” means to provisionally identify
persons with a disease or disorder by rapid and high through-put laboratory tests or
procedures. In the field of analysis and inspection, “screening” means to provisionally
select samples containing target substances or organisms, etc. by rapid and high
through-put laboratory tests. Screening results are not conclusive, and further detailed
examinations or diagnoses, etc. are needed to reach the final conclusions. (Based on
the website of the Food Safety Commission of Japan)

Secretariat of the Nuclear Regulation Authority (NRA)

An organization that functions as the secretariat of the Nuclear Regulation Authority
newly inaugurated in September 2012 after the accident at TEPCO’s Fukushima
Daiichi NPS.

Self-shielding effect

An effect in measurement in a situation where radiation in the air is shielded by a
person or sample subject to the measurement; For example, when a person wears
a personal dosimeter around his/her chest, radiation from behind is shielded by the
person him/herself upon the measurement.

Solid cancers
Cancers originating in solid organs, as opposed to blood cancers such as leukaemia.
(Cited from WHO, Health Risk Assessment, 2013)

Source term

The types, quantities, and chemical forms of the radionuclides that encompass the
source of potential for exposure to radioactivity; After a nuclear accident, a source
term including its release rate is critical for risk assessment. (Based on the US Health
Physics Society)

Spatiotemporal distribution of ambient dose rates

Ambient dose rates change with time and place due to the physical decay and
environmental migration of radionuclides. (Based on the website of Fukushima
Prefecture [d])

Special Decontamination Areas

Areas where the national government directly conducts decontamination work;
Basically, 11 municipalities in Fukushima Prefecture which were once designated as a
former Restricted Area or a Deliberately-Evacuated Settlement are designated.

Specific Spots Recommended for Evacuation

Areas that do not fall under former Restricted Areas or Deliberately-Evacuated
Settlements but where accumulated doses are highly likely to be over 20 mSv in
one year after the accident were designated as Specific Spots Recommended for
Evacuation and the national government recommended evacuation. The designation
of these areas was lifted on December 28, 2014. (Based on the website of Fukushima
Prefecture [a])

Specified Reconstruction and Revitalization Base Areas
Zones among Restricted Areas for which evacuation orders are lifted and where



people are allowed to reside; As a result of the amendment of the Act on Special
Measures for the Reconstruction and Revitalization of Fukushima (in May 2017), it was
made possible to designate these zones. (Based on the website of the Reconstruction
Agency [a])

Spent fuel pool

A spent fuel pool is a storage where nuclear spent fuels are cooled until their heat
production due to the remaining radioactivity (after shutdown of a reactor) decreases
sufficiently.

Stable cold shut-down conditions
See “Cold shut-down”.

Stable iodine tablets

A drug containing a certain amount of non-radioactive or “cold” sodium iodide or
potassium iodine; If one takes an adequate amount of the drug before inhalation or
consumption of radioactive iodine after a nuclear accident, “cold” iodine fills the thyroid
organ and prevents the accumulation of radioactive or “hot” iodine into the thyroid.
(Based on the website of Japan Atomic Energy Agency)

Stochastic (health) effect

Health effect whose probability of occurrence depends on the dose received.
Occurrence is usually many years after the exposure, and there is believed to be no
threshold level of dose below which no effect will occur. (Cited from the website of
Public Health England, Radiation Protection Services)

Stripping of topsoil (Topsoil removal)

Topsoil of farmland is to be shallowly (4 - 5cm) stripped using a tractor or other
equipment to remove radioactive cesium. Radioactive cesium that fell down onto
farmland is easily absorbed into soil and remained in the surface layer. Therefore,
stripping and removing topsoil is effective.

Strontium

Strontium is the chemical element with symbol Sr and atomic number 38. Strontium
has physical and chemical properties similar to those of calcium. Sr-90 is a
radioisotope with a physical half of 28.8 years and is produced as a fission product in
a nuclear reactor. Sr-90 is one of the concerned radionuclides in a nuclear accident
because it is likely to accumulate in bones in a similar manner to calcium. (Based on
the website of Fukushima Prefecture [d])

Subdrain
A well installed for adjusting groundwater levels around a reactor building. (Based on
the website of Fukushima Prefecture [d])

Sum of ratios of concentrations required by law

For water that contains multiple nuclides, the regulatory standards for discharge state
that the sum of the ratios of their concentrations to the limits respectively required
by law must be less than one. This concentration limit applies to the discharge
of radioactive waste to the environment, which is stipulated in the Regulation for
Enforcement the Reactor Regulation Act (Act on the Regulation of Nuclear Source
Material, Nuclear Fuel Material and Reactors).



Suppression chamber

Torus-shaped steel equipment that is located at the lower part of a reactor
containment vessel and stores a large amount of water; A rectangular version made
of concrete is referred to as a suppression pool. It is important safety equipment that
provides water for the emergency core cooling system (ECCS) in the event of a loss of
cooling water due to such reasons as a primary pipe rupture accident. A suppression
chamber suppresses pressure increases in a nuclear reactor. When the pressure within
a reactor containment vessel increases, steam is sent to a suppression chamber to
reduce the increased pressure. A suppression chamber also removes particulate
radionuclides upon releasing pressure.

Suppression pool
See “Suppression chamber”.

Suspended Cs
See “Cesium”.

T

The Act on Special Measures Concerning Nuclear Emergency Preparedness

The Act was enacted and enforced in 1999 for the purpose of protecting citizens’
lives, bodies and property in consideration of the unique characteristics of nuclear
disasters. The Act specifies various matters concerning nuclear disasters and provides
that in an emergency due to a nuclear disaster, the Prime Minister is to issue a
declaration of a nuclear emergency situation and establish the Nuclear Emergency
Response Headquarters.

The Fukushima Health Management Survey

The accident that occurred at the TEPCO’s Fukushima Daiichi NPS after the Great
East Japan Earthquake on 11 March 2011 has resulted in long-term, ongoing anxiety
among the residents of Fukushima, Japan. Soon after the disaster, Fukushima
Prefecture launched the Fukushima Health Management Survey to investigate long-
term low-dose radiation exposure caused by the accident. Fukushima Medical
University took the lead in planning and implementing this survey. The primary purpose
of this survey is to monitor the long-term health of residents, promote their future well-
being, and confirm whether long-term low-dose radiation exposure has health effects.
(Based on the website of the Radiation Medical Science Center, Fukushima Medical
University)

The Nuclear Emergency Response Headquarters
See “Director General of the Nuclear Emergency Response Headquarters”.

The radiation exposure dose
See “Exposure dose”.

Thermal electrons
Electrons which emit from the surface of highly heated metal.

Threshold
Minimal absorbed radiation dose that will produce a detectable degree of any given
effect. (Cited from WHO, Health Risk Assessment, 2013)



Thyroid Ultrasound Examination

Thyroid Ultrasound Examination covers roughly 380,000 residents aged O to 18
years at the time of the nuclear accident. The Preliminary Baseline Survey has been
performed within the first three years after the accident, followed by complete thyroid
examinations to detect newly growing tumors from 2014 onward, and the residents
will be monitored regularly thereafter. (Based on the website of the Radiation Medical
Science Center, Fukushima Medical University)

Tokyo Electric Power Company (TEPCO)’s Fukushima Daiichi Nuclear Power
Station (NPS) Accident (2011)

An accident at TEPCO’s Fukushima Daiichi NPS located on the Pacific coast in
Fukushima Prefecture, which was caused by the Great East Japan Earthquake that
occurred at 14:46 on March 11, 2011, and the subsequent massive tsunami. (Based
on the website of Fukushima Prefecture [d])

Trench
An underground tunnel for storing utility equipment such as power cables and pipes.

Tritium

Tritium is a radioisotope of hydrogen composed of one proton and two neutrons.
Tritium, which combines with oxygen and comprises water molecules in the same
manner as ordinary hydrogen, often exists around us while being contained in water
molecules. It is created in nature as a result of the reaction of cosmic rays with nitrogen
and oxygen in the air, in addition to be artificially created through the operation of a
nuclear power plant. In nature, tritium is contained in rainwater, sea water, and tap
water, and also exists in the human body as tritium water.

Tritium emits B-particles, one type of radiation, but B-particles emitted from tritium
only have weak energy (18.6 keV at the largest) and can be shielded with a piece of
paper. Therefore, external exposure from tritium is unlikely to exert any influence on the
human body. A biological half-life for water containing tritium is ten days, and even if it
is ingested, it will be eliminated from the body promptly and will not accumulate in any
specific organs. (See p.79 in Vol. 1 (Chapter 2) for details)

Turbine building

At a nuclear power plant, steam pressure is converted into rotational energy by a
turbine, which is further converted into electricity by a power generator. A building that
houses a turbine and a power generator is referred to as a turbine building.

U

Undifferentiated

The developmental state of cells or organs that are immature or not differentiated.
Any kind of tissues in the body contains stem cells capable of dividing and producing
intermediately differentiated cells that further differentiate into mature functioning cells.
In this case, stem cells are undifferentiated cells while mature functioning cells are
differentiated cells.

UNSCEAR
United Nations Scientific Committee on the Effects of Atomic Radiation



Uranium

Uranium is a chemical element with symbol U and atomic number 92. In nature,
uranium is composed of U-238 (99.275%), U-235 (0.72%) and U-234 (0.005%).
The half-lives of U-238 and U-235 are about 4.47 billion years and 704 million years,
respectively. U-235 is the only naturally occurring fissile isotope, which makes it widely
used in nuclear reactors.

Enriched uranium is a type of uranium in which the percent composition of U-235
has been increased through the process of isotope separation. Enriched uranium
is a critical component for both civil nuclear power generation and military nuclear
weapons. (Based on the website of Fukushima Prefecture [d])

\'

Vent
An operation to reduce pressure in a reactor containment vessel when the pressure
increases abnormally, by way of discharging the inner gas.

w

Waste within the Management Areas

Waste within areas designated by the Minister of the Environment that meet certain
requirements, such as areas that are highly contaminated and require special
treatment.

Water-zirconium reaction

Zircalloy is used for fuel clads for light-water reactors. If fuel is exposed from cooling
water, it becomes hot and this triggers a chemical reaction of zirconium in the fuel clad
with water vapor to generate hydrogen. The phenomenon where hot zirconium reacts
with water vapor and generates hydrogen in this manner is referred to as a water-
zirconium reaction. (Based on the website of Japan Atomic Energy Agency)

WHO
World Health Organization

Whole-body counter

A device to measure the amount of radioactive materials taken into and deposited
inside the human body from outside for the purpose of examining the internal
exposure dose. (Based on the website of Fukushima Prefecture [d])

Whole-body exposure

A situation where the whole body is evenly exposed to (external) radiation; This term
is used in contrast to local exposure, which refers to a situation where only part of the
body is exposed to radiation. (Based on the website of Japan Atomic Energy Agency)

z

Zeolite

Zeolite is Aluminosilicate, a kind of clay mineral. It comprises porous crystals. Fine
pores are usually around 0.2 to 1.0 nm in diameter. Zeolite has ion-exchange capacity
and adsorptive capacity.
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