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Introduction

Fourteen years have passed since the accident at Tokyo Electric Power Company
(TEPCO)’s Fukushima Daiichi Nuclear Power Station. In 2020, evacuation orders
for Preparation Areas for Lifting of Evacuation Orders and Habitation Restricted
Areas, except for Restricted Areas, were all lifted, and in 2023 evacuation orders
for Specified Reconstruction and Revitalization Base Areas were also lifted. From
September 2023 to February 2024, Plans for Reconstruction and Revitalization
of the Specific Revitalized Residential Areas were approved for Okuma Town,
Futaba Town, Namie Town, and Tomioka Town. Thus, steady progress has been
made in the reconstruction and recovery of Fukushima Prefecture. 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 booklet, in some parts where the names of data sources and quotations are indicated,
“Chornobyl” is spelled as “Chernobyl.”
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Outline of Each Chapter

Vol. 1

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.

o ,F1B'8 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.

o 1B 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

(o, FT MM 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, F1: 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 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.

o F'M:M 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.

o, F1. (I8 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.



Fukushima Daiichi

Qi Damage due to the Great East Japan Earthquake

[NPS) Accidant

1’9

) A9.0-magnitude earthguake occurred off the coast of Sanriku at 2:46 p.m. on Friday, March 11, 2011, The

earthquake and subsequent tsunami caused severe damage mainly to the Tohoku region.
) The earthguake was the largest ever recorded in Japan and the fourth biggest in the world since 1900,

-
=
=
=
(7]
=
3
o
[
=
=
=

Dead 15,900
Missing 2,520
Injured 6,242

March 11
il Epicenter: M3.0

[Mumbers of dead and missing people: surveyed by the
National Police Agency as of the end of October 2023;
Number of mjured peaple: surveyed by the Fire and
Disaster Managerment Agency a5 of March 1, 2023)
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Ewrasian Plate

Completely destroyed 122,039

Half destroyed 283,608

af Partially destroyed 750,020
Pacific Plate (Surveyed by the Fire and Disaster Managerment Agency;

as of March 1, 2023)
Philippine Sea Plate Affected people support
Evacuees nationwide 29,733

[Surveyed by the Reconstruction Agency; asof Movember
1, 2023)

A large earthquake centered off the coast of Sanriku occurred, at 2:46 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).

Included in this reference material on March 31, 2013
Updated on March 31, 2024
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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 (TEPCQO)’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



e Factors of the Accident: (Estimated) Influence of

MNuclear Power Station

LRL the Earthquake and Tsunami

Q Collapse of Functions to cool
o transmission L £ The
™ line towers D55 O emerpent down reactors and
3 — ternal ety
o [ Failure of | BN power system spent fU_"-'I PF’GIS
;E breakers, etc. power supply was activated were maintained.
o J immediately.
al Automatic
) shut-down of
14:46 F"':" reactors ) ]
on March 11 - [ ¢ ™
a E Failura of Loss of all Lass of the 2 o
SMET ey P [ =
= power AC power reactor cooling 5 a
g REnErators — function and 2 %
2 — | coolant injection | £
F-al Lirg 'DI CoOINE . e =
seawaler purngps L function 4 S _
First tsunami: 15:27 p.m. and switchboards, N =

Second tsunami: 15:35 p.m. <.

¥

Reactor
Turbine <> puilding

" Tsunami: 14 m to 15 m (flood height) = 1 huildinx
Height ufthi-e ¥

premises:
Approx. 10 m

|
§

Emergency diesel generators
= Partially |-

collapsed |

e

y
i

;o

L

The Secretariat of the Nuclear Regulation Authority

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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e Factors of the Accident: (Estimated) Status

MNuclear Power Station

o within the Reactor

Events that occurred

i
Pressure reduction

by opening valves # Generation of hydrogen due to water-
\.

Fl
o .
E Increase in zirconium reaction
@ reactor pressure —“Hydrogen explosion
E due to steam
% e #0Overheat of core fuel
=] .
g E — g Failed to take these ~#Core melt
£ imel i N L
E 5 § ; measures on a timely basis ~ Deterioration of air tightness at the
2 E =5 pressure vessel penetrator
'-E E = Temperature - Part of the melted fuel flowed down
g = =R= lemperature .
4 €5 increase due to \\fmmmat'w coolant :::Dnn:ati:?ngrnets::srfgme' e
- o ) .
= fuel heating rir:;l.emn ui.lrr,ln,g c . _— ,
s . ghting pumps, + Deterioration of the containment
@ without coolant ete, vessel
5

=0utflow of high-level radioactive-
contaminated water

—*Discharge of radicactive materials
into the air

[

Almost avoided
# Steam explosion

# Recriticality

# 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.

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



QOutline of the

Responses Immediately after the Accident

Accident

The government established the Headquarters far
Emergency Disaster Cantrel, assembled officlals
at the: Emergency Response Center, and

Fukushima Calichl NFE Unit 1, Unit 2 and Unit 3 are

The Great East Lapan Earthquake acouned. I e A T

March 11
|Selsmic intensity & upper at Fukisshima Dadchi

13-4k Urét 4, Unit 5 and Unit & were under suspension due to
Muclear Power Statian (NF3))] s dispatched offidals to disaster-stricoen aneas by
pericdic inspectian.
hielicogmter.
1618 The Nuclear and industrial Safety Agency held a

press conference and prosided infarmation ondne.

15:37 | The first tsunami (dm in height) armed.
15:35 | The second tsunamd (15m in helght] arnved.

‘-/\ Report under &rticke 10 of the Act on Special Measures
1EA3 Concerning Muckear Emergency [Emergency generators | The government established the Nuclear Accident
. activated at Unlis 1 to %, which had st all AC poseer, ‘igllance Headguarters.
were damaged due to the tsunami.|
1638 TEFCD |udped that the events fall under Article 15 of the
: Aftershocks with seismic Aot on Specal Measures Cancerning Muckear Emergency.
intensity 5 upper or less The government lssued a Declaration of a Nuclear
19:02 occurred several times, Ernergency Stuation and established the Muclesr
Emergency Response Headnuarers.
The government issued an evacuation order o
3oy residents within a 3:km radius of the NFS and
: ardered those within a 10-km radius to shelber
Irsdairs.
Mlarch 12 The government ssurd an evacuation arder io
544 residents within a 10k radius of the MRS
183 v The government issued an evacuation order to

residents within 2 20k radius of the MRS

Fresm the report by the &omor Prefecture Muclear Satety Measure Verification Commiltes
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.109 of Vol. 2, “Designation of Areas under Evacuation Orders,” and p.110 of
Vol. 2, “Designation of Restricted Areas and Areas under Evacuation Orders and Removal
Thereof”)

Included in this reference material on March 31, 2013
Updated on March 31, 2019
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(o TAL RO R LY Ambient Dose Rates during Two Months after the Accident (Within
Accident and around of the premises of TEPCO's Fukushima Daiichi NP5)
Hydrogen explosions occurred at buildings, etc. at Unit 1 to Unit 4 and the highest dose rates were
measured in the morning of March 15.
14000 T
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p.rm. on March 12: Hydrogen explosion at Uit 1 building
11:00 a.m. on March 14: Hydrogen axplosion at Unit 3 building
- 6:00 a.m. on March 15:; Hydrogen explosion at Unit 4 building
!
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Repart of lapanese Government to the LAEA Ministerial Conference on Muclear Safety, June 2011
Muclear Emergency Response Headguarterss, Attachment -9
usw/h: micro sievert per hour, u: wnit, BB: 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.

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



(o] LRV R UTY 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 NP5
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additional Report of the lapanese Government to the AEA - The Accident at TEPCD's Fukushima Nudear Power Stations - (Second Report)
usw/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.

Included in this reference material on March 31, 2013
Updated on March 31, 2022
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T s International Nuclear and Radiological Event
Accident Scale(lNES)

Level Accident examples
7 Former Soviet Unien: Chornobyl Nuclear Power Plant accident (1986)
. . Japan: Tokyo Electric Power Company (TEPCO)'s Fukushima Daiichi Muclear
M d
ajor accident Power Station (NPS) accident (2011)
E Serious accident Provisionally evaluated as Level 7 on April 12, 2011 l
o Accidant > ith wid UK: Windscale Nuclear Power Plant fire accident (1957)
I CCIOEnt WIth WIDEr | ye: Three Mile Island Nuclear Power Plant accident (1979)
CONSeqUEnces
4 S .
) . Japan: JCO criticality accident (1993)
Accident with lacal . . _—
consequences France: Saint-Laurent Muclear Power Plant accident (1980}
g 7 3 Spain: Fire at Vandellos Muclear Power Plant (1989
ain: Fire at Vandellos Nuclear er Fla
% Serious incident e . { ’
E 2 lapan: Damage to steam generator heat exchanger tube at Unit 2, Mihama NP5 [1991)
= Incid Japan: Workers' radiation exposure due to an accident of scattering nuclear fuel
E nadent materials at the Fuel Research Building, Oarai Research & Development Institute (2017)
5 Japan: Sodium leak accident at Monju (1955)
= 1 lapan: Primary coolant leak at Unit 2, Tsuruga NP3 (1999)
-& Anomaly Japan: Pipe rupture in the residual heat removal system at Unit 1, Hamaoka NPS (2001)
lapan: Pipe failure in the secondary system at Unit 3, Mihama NP5 (2004)
a 0 L
E Below scale {No safety significance)
= Mot covered (Events unrelated to safety)
=]
E Prepared based on "The International Muclear and Radiological Event Scale User's Manual® [IAEA) and "Report of Japanese

Government ta the AEA Ministerial Conference an Nudlear Safety” June 201 1; Nuclear Emergency Response Headgquarters)

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 Chornobyl NPS Accident.

(Related to p.28 of Vol. 1, “International Nuclear and Radiological Event Scale”)

Included in this reference material on March 31, 2013
Updated on March 31, 2024



;E‘;;Esf;';'r Procedures for Decommissioning and Contaminated Water and

Harmeratpetes Treated Water Management at TEPCO's Fukushima Daiichi NPS

Overall framework of decommissioning procedures

Dec. 2011 Mow, 2013 (Unit 4) At present Within 2021*
L 4 v rw
Efforts for stabilization Phase 1 Phase 2 Phase 3
Cold shutdown condition #* Up to the start of i Up to the start of fuel  Up to the completion of
achieved; Significant spent fuel removal debris ratrieval decommissioning
suppression of discharge {within 2 years) (within 10 years) (30 to 40 years later)

* Based on the status of the development of rebot arms, which are necessary for trial removal of feel debris,
the plan will be reviessed in around the |atter half of FY2023.

Decommissioning procedures

Clearance of rubble I"fm’gt:r:"d Fuel removal Sterage/Carrying-out

A )
Unit 1 and 2 Units 3 and 4

Ascertaining of the !:II.I!_ nmm |
antainm m remaua Fuseel dedris remaval Storage/Carrying-out

Fy A
Units 1 and 3 Unit 2
# Disposal of ALPS treated water

Y

O Treatment and disposal of waste/Demaolition of the reactor facilities, etc,

Consideration of the scenario and technologies  Treatment and disposal/Demalition, ete,

i " . P -
) Source; Prepaned based on “lmgportant Series an Decommissicring 2027 . .
Units 1 to 4 by the Agency for Matursl Resources and Energy r.’ !!-ﬁﬂ'.ﬁ_ﬁ -

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. Based on the status of the development, etc. of robot arms, which are necessary for trial
retrieval of fuel debris, the plan will be reviewed in around the latter half of FY2023.

Included in this reference material on February 28, 2018
Updated on March 31, 2024
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Efforts and

it 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 among organizations involved in decommissioning
of the Fukushima Daiichi NP5

IRID @

Budgatary support "]
Implementation of
techimically difficult R&ED

N
Technalogy

dewelopment 3.
(e * n... . ‘
‘3 RRIAAE 7oy s -.--..u-nlu-...
= — oo T=2CO Reporting/ Highity independent of the Cabinet

Ml Tokyo Electric Power Company Holdings [kl Muclear Regulation Authority
Farmulatian &f the majer policy {Mid- ad L) tompany promoting decormmissio 'I" B =
Leng-term Boadmap] and progress I o :-Im;“a'lm R
Eﬂn;i:w*ppun S "N Steady imglementatian of - Exarrma'h mnlg;'nglgrmﬂmtﬁamn

; i i wis Tarm
Support for human rasources devalopmen Reporing | RN ::?:.l:;.l?;j e . !
& B
+= Arcowery of Bz arlannn of
Techriical B decommiron e
B adice T gt s

HMudlear Damage Compensation and
Decommissloning Facllitation
gl corparation NDF)

Farmulation of technology strategy plans
Management of decommissioning funds
under the alcumulation system

Source: Prepared based on "Important Information on Decommissioning 2022° by the Agancy for Natural Resowrces and Energy ‘.3 BHLRE

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
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Efforts and

da e Progress in Efforts for Decommissioning

Decommissioning

Current status of Units 1 to 4
) Situation differs by unit, and methods of carrying out measures and progress are also different.

Rdoaa-nut pone
[chaseie completed)

|'.:;.‘?@ S = H

r '.I"\..:_,_,.fl-' ) - '-__';_,.f

- L L o
Llrat 1 Llrat 2 Unit 3 Unit 4

* Mo acckdent ocourred in Units 5 2nd B, but fuel removal work will be conducted sequentialty for these units a5 well.

Future plan for fuel debris retrieval
21 Retrieval work an a trial basis will be commencad at Unit 2 first and the scale of the retrieval work will be expanded in stages.

Retrieval method of inserting & robat som into a containment vessel through s small

Hhuﬂ:h-burl:wm:ﬂabliﬂ-:d
) Trial Scale expansion 'n.-.a"",n'-'}"
ratrieval In stages
Con adiration
ol reirieal Retricyval

methedy

# R . . Scwirce: Prepared based an "Tmportant Information an Decamenissioning
Wihala lanjth: 22 m; High-stremsgth rabotarm | 20227 by the Agency for Natursl Rescunces and Eneqgy

< Fuel removal from the spent fuel pool >

Removal of all fuel 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 the installation of large covers for further suppressing
the scattering of dust at the time of clearing rubble at Unit 1 and the installation of a working
platform for removing fuel at Unit 2.
< Fuel debris retrieval >

The retrieval 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 retrieval (such
as robot arms), and systems to analyze property of fuel debris and to confine radioactive
materials.

1. Based on the status of the development, etc. of robot arms, which are necessary for trial
retrieval of fuel debris, the plan will be reviewed in around the latter half of FY2023.

Included in this reference material on February 28, 2018
Updated on March 31, 2023
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Efforts and

a0 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.

Preventing leakage of
contaminated water

Groundwatar
bypass

Removing Isalating groundwater from

contaminant sources contaminant sources

Cleanup system for subdrain ¢ Termporary water

and groundwater drain H storage tanks

1

i
Cleanup of - H-:{"__'-'«
contaminated water ‘ ":'] . *
: -

'

L i
- - 1

Land-side
impermeable wall

{
1k Water
callection tanks

Seawater piping
trench

Graundwater
drain

Sea-side
impermeable wall

Prepared by the Ministry of Econamy, Trade and Industry based on the materials of P 3
Tokoya Electric Pawer Company 6 HALRE

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

(i) 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. 540 m®/day
in May 2014 to approx. 90 m%day in FY2022.

* 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
Updated on March 31, 2024



Gt ALPS Treated Water

Progress for

ey — Purification of Contaminated Water —

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

Freshwater obtained through desalination is used as coolant.

[
- X
Fuel debris i “_ ry Purification treatment of

Contaminated

WL water cesium and strontium
Reactor building building

Sl = e BRI

Froozer sail wall SARRY KURIDMN Desalinator

Separate fresh water

Water that satishees the regulatery standands for environments

Purification treatment of 62 types of discharge with regard to radsoactive materials, except for tritium, ALPS
contained thergin

radioactive materials other than tritium
treated

water

Fre-treatment Wiatier that dies not satisty

i FEEI!It!tEE' 5 the regudaqcey siandards for
coprecipitation discharge Into the
treatment] emvvironment with regard 1o Secondary treatment
Advanced Liquid - radipactive materiak, except using ALPS or reverse
Processing System Ad:;;itlon for tritium, cantained therain osrmosks mermbrane
[ALPS) equipment

|Somree| Prepaned based ns “Fubushma Dwichi Kuclear Prwers SEation: Contareiroded maber marogemen: Waat i by Ty i i perembsd? How oo red by S dgency for
Fisrtzral Beucurcen snd Ensngy [2bza: farsew. snsche met o joenyeabag ory ' ps ool At cie e 157 Stmi)

By Banns_

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 to a level where contaminated radioactive materials, except for tritium, satisfy the regulatory
standards for discharge into the environment.

At TEPCO’s Fukushima Daiichi 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 desalination
system and fresh 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 December 2024, 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 until it meets
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
Updated on March 31, 2025
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Efforts and
Progress for 1
s il Treatment Method for Water Stored in Tanks
g
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 NP5, and conduct monitoring before and
after the discharge (evaluation and review by third parties, such as an international organization).
- ."X:_Dilutinn with sea water so that the \' n:tiﬂ-:f-?
Furification ta surely concentration af tritium becomes less {limit for
:'_-cu:;- nugl!des than 1,500 Bg/L mr:;:::t;n
ml:—j;lt:i g;l I_:Itlt"i'_:'i:n *» Dilution with sea water so that the Law) for
= mpum'mr.’, E[ilﬂd.-.‘.rdi = cancentrations of radionuclides ather "_i_ﬂ""“
-E pN . >y E . than tritium becomea one-hundredth or
E _\\]I _E E less of their regulatory standards _,/'l
= = g S 60,000
= - ;
= = Bo/fL
=% - . ° E i
& = v 1
o g S
— Ews a0 -
n =
= . WHO's
guldance level
' s for tritiem in
Muclides other than tritium . drinking water
(cesium, strontium, etc.)
* As of December 2024 1,500 ERC e | 10,000
Bg/lL it 7 Ba/L
(Gnurce] "ALPS Teaatod Witer” [website of tha Minisiry of Foosonvy, Trade and bndustrg) (hbipss!wasesmet go.jpleng by artheaa ke n uclan ddecommisioningfatw html] ‘-3 HAELRE

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. On August 22, 2023,
prospects for the day for initiating the discharge into the sea were presented, and the discharge
was commenced on August 24, 2023. 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 one hundredth 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 (TEPCQO)’s Fukushima Daiichi NPS after the accident. However, as
of December 2024, 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 capacity 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, before 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) 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, confirmed 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, 2025



Lot Regulatory Standards for Discharging Radioactive

Progress for

e es 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 (evaluations are based on the sum of the values converted to the effects on human
beings, not simply based on types or amounts of nuclides).

B Contaminated water at TEPCO's Fukushima Daiichi NPS contains radicactive 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 Liguid Processing System (ALPS) and other
equipment.

< Concept of the sum of ratios of concentrations reguired by law, the regulatory standard for discharge into the
environment of radioactive materials>

1L of water Including

Muclide A {limit for concentration required by law: 90 BqfLl: 45 Bg = Ratio against the limit: 0.5
I = Muchde B (limit far concentration required by lew: 20 Bgy/L): 9 By = Ratlo against the imit: 3.2
a

Im order to satisfy
the regulatory
standard, the sum aof
ratios of
concentrations
required by law
neads to be below 1

Other nuclides (Muclide C + Nuclide D+ Mudide E|: Sum of ratios against the lirmit: 0.1

When makng
them intz a graph
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__of ratios of concentrations required by law and ratios against the limits for major nuclides) Dilution by mere than
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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 on the basis that an annual public
exposure dose additionally caused by discharged radioactive materials (effects on human bodies) will
not exceed 1 mSy, according to the recommendations of the International Commission on Radiological
Protection (ICRP). 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
from birth 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 other than tritium,
including those unique to the damaged reactors (such as cesium and strontium), so that their concentrations
do not exceed the regulatory standards.

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. 1/70,000 of the exposure doses (2.1 mSv/y) of Japanese people from
natural radiation (assessment results as of February 2023). (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, 2025

m
=R
S
(7]
f=)
=
(=5
o
—_
(=3
({=}
—
(1]
w
w
—
(=]
-
=]
(1]
[+
(=]
3
2
(771
=
(=]
=
=
({=]

€9




€9

m
=
S
(7]
QD
—]
(=5
-~
x
Q
=
S
<D
wn
w
—r
(=]
=]
[ =]
<D
(]
(=)
3
3.
(771
@,
(=]
3.
—]
(=]

Efforts and

i3 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 The Advanced Liguid Processing System (ALPS) has the ability to remove 62 types of
nuclides. Radioactive materials other than tritium contained in the contaminated water are
purified by the use of the ALPS to the extent that their concentrations become below the
regulatory standards that were set respectively by type.

- , = Nuclides to be
| Les um s purified using b 7
+ Cesium 134 ALPS [52 t‘prﬁ} Carbon 14
s Strontium 90 ) - _ Other
+ Cobalt 60 L Major seven . nuclides
*+  Antimony 125 types - -
*  Ruthenium 106
+ lodine 129
L 55 types
| H |
\ Technetium 99 | J
Ls;:p.:-.cj-ﬂr'nr:.::;: 1:.:;::1'[‘#-‘\.- ands bt raganding secondany et of water reated by tha wse ol tha ALPS and cther eguipimait,” @i by Tako Ekctnic r.: !“{Z-ﬁﬂ: ‘E1'|

Contaminated water generated at Tokyo Electric Power Company (TEPCO)’s Fukushima
Daiichi NPS contains not only tritium but also Cesium 137, Strontium 90, lodine 129, 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
Updated on March 31, 2025



it Annual Discharge Amounts of Tritium

Progress for

ey - International Comparison -

B The total amount of tritium at the time of discharge of ALPS treated water is below 22
trillion Bg per year (operational target value prior to the accident).

W Tritium is discharged as liquid waste into the sea or rivers or as gaseous waste into the air
also at other nuclear power stations and reprocessing facilities inside and outside Japanin
compliance with the laws and regulations of respective countries.

10,000 trillion Bg

190 trillion By
a0 trillion Bg
Below "
€lo a2 trillion Bq 49 trillion Bg
22 trillion Bg 2.7 trillion Bg

s N
ALPS treated Brunswick NP5 Tricastin NFS Korl NFS Hengyanhe NP5 Darlington NPS La Hague

water Units 1 and 2 (Pressurized-  (Pressurized-water  (Pressurized- |Heawy-water Reprocessing Plant

{Bolling-water wiater reactors; reactors; South water reactors; reactors; Canada; [Reprocessing facility;
reactors; US; 2021)  France; 2021) Korea; 2021) China; 2021) 2021) France; 2021}

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

{Source) Prepared based an “ALFS Treated Water™ an the website of the Ministry of Economy, Trade and Industry
(bt ps: S mieti go. ple nglish/rarthoguaks 'nudearfdecammissaoningfatw. bml) rj !‘E-ﬁ'ﬂ_ﬁlﬁ_i .

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 Bq 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
Updated on March 31, 2025
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L Assessment of the Radiological Impact of

Progress for

ey Discharge of ALPS Treated Water into the Sea

B When discharging ALPS treated water into the sea, dilution is to be surely conducted and the diffusion and
potential radiological impacts on humans and the marine environment are to be scientifically assessed.

B The content of the assessment is to be reviewed as necessary based an the opinions of the IAEA and the
Muclear Regulation Authority.

Results of the dispersion simulation Assessment of the public's exposure

& The surrounding sea area where the tritium ® The impact on humans is assessed to be approx,
concentration was assessed to increase from the 11,000,000 to 1/70,000 of the exposure doses (2.1
current level (0.1 to 1 Bg/fL) is limited to the area m&v/year) of Japanese people from natural radiation.

within 2 to 3 km from the NP5,

® Even in this sea area, the sea water sufficiently
satisfies the regulatory standard for tritium in Japan
and the WHOQ's guideline for drinking-water guality.
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Following the basic policy, which the Government of Japan announced in April 2021, Tokyo Electric Power Company Holdings conducted

assessment on the radiological environmental 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.

m Results of the dispersion simulation in the sea (using the atmospheric and hydrographic 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 discharge outlet, 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.

m Results of radiological impact assessment on humans and the environment (assessment results as of February 2023)

* The impact on humans was assessed to be approx. 1/1,000,000 to 1/70,000 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. 1/3,000,000 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. 1/30,000,000 to 1/10,000,000)

The operation stage began with the discharge into the sea in August 2023, and one year has passed in August 2024. Therefore,
Tokyo Electric Power Company Holdings conducted radiological environmental impact assessment based on the discharge results and
meteorological and oceanographic data for the one-year period from the commencement of discharge on August 24, 2023, to August 25,
2024. As was the case with the assessment conducted before the discharge of ALPS treated water, the assessment results indicated that
the impact on humans and the environment is minimal.

m Results of radiological impact assessment on humans and the environment (assessment results for the one-year period from the

commencement of discharge on August 24, 2023, to August 25, 2024)

* The impact on humans was assessed to be approx. 1/400,000 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. 1/1,000,000 of the standard values at
which impact could occur in living organisms as specified by ICRP. (Result of the assessment regarding crabs was approx. 1/11,000,000)

(Source)

Prepared based on

* “Report of Assessment of Radiological Impact on Public and Environment Regarding the Discharge of ALPS Treated Water into the Sea
(Construction stage)” (February 2023) by Tokyo Electric Power Company Holdings, Inc.

https://www.tepco.co.jp/en/decommission/progress/watertreatment/images/ria_202112e.pdf

* “Radiological Environmental Impact Assessment Report Regarding the Discharge of ALPS Treated Water into the Sea (Operation
stage)” (December 2024) by Tokyo Electric Power Company Holdings, Inc.

https://www.tepco.co.jp/en/hd/newsroom/announcements/archives/2024/pdf/241209e0103.pdf

Included in this reference material on March 31, 2022

Updated on March 31, 2025 @



Efforts and

Ll Sea Area Monitoring in Relation to ALPS Treated Water

Decommissioning

B Since 2022, before commencing the discharge, relevant ministries and agencies, the nuclear operator, and others have conducted sea
area monitaring in relation to ALPS treated water.

B The reliability of the analyses is being ensured with the assistance of the |AEA,

B Az of December 2024, it was confirmed that tritium concentrations were sufficiently low and would have no adverse impact on human
health and the environment.

= Monitoring of sea water, marine blota and fishery products regarding ALPS treated water »

Extract of manitoring plan for FY2024 |Enlanged view (radius: 3 k) . —r [Breader view|
|5ea water {conducted by the Ministry of the Enviranment and the Nudear LT e e -
Regulation Autharity]] el
i} Precise anadys of tritum {Em « I o
AT iy
= Conduct anabyis basicaly faur Cimes & year i = . = - L ___-hbﬂl
{iil Fesgid analydis of tritium " C I Sl — -
= Comnduct analysts taice dusing the discharge, and once a manih while .. i _ -1 bl } o . ]
! o " B .
suspen@ng the discharge F \:: sk m I y
= Conduct analysk tadce ayear af six lcations at the beach mear the auflet - lf"- : I o ER o L
. ) s T
{in] Analysis of radionudides other than tritium L ,' el | o . T
i T
= e o) & L L

=  Conduct analysis basicaly four times a year

|darine biota [condwcted by the Ministry of the Environment}] y e
fi] Fish - e . | & aam ~
=  Conduct analysis for fish collect=d at three locations chasest to the outlet n ] r

the zea area where fisheries are conducted crdinarily |

= Apealyre the ooncentratsaons al tritiam and Carbon-14 Four tirmes o yesr
i) Semwepds | P
= Comduct analysis Ior seaweads colleciad at twd kcations chose (o he autlar _"_ " .
= Anake the concentratians of lodling-129 two times a year g_"'v'_'___m_“____?_h_?ﬁ_
[Fsheries products [conducted by the Fsheries Agency)] L
= fdessure the concertration of tritium for appros. 450 samples per year

Prants callecting samples for sea area manstaring by the refevant arganizatians

(saurce| Pregared bvwed on “Camprehendvre Eadiation Monhoring Pl |ressed on Starch 21, 2024|° [Monkering Ceordinatian Meeting] (hitps/radinacindty. ra g gy'cant/endplan/mert gy 374 _ 30348033 1 g .
and "Statux of M on Roring by MOE™ | WOy wo ba ke | (hitpe ! Swes are po | pfoon test 0003 50015 2| (In Japanewn | and ®5ea dnoa MonHoeing regarcing ALRS Treated Wabar™ (F3A|
it s pa pdda b IO045 T T8 2] [in lapa e |

From the perspective of securing safety and thoroughly ensuring measures against
reputational damage upon the discharge of ALPS treated water, the national government
and other relevant organizations have been conducting sea area monitoring. The monitoring
has been conducted while ensuring the reliability of the relevant organizations’ analytical
abilities with the assistance of the IAEA.

In FY2022 before commencing the discharge, monitoring was started, and at present,
precise analyses and rapid analyses are being conducted.

When monitoring detects any incident, such as a radioactive concentration exceeding
the discharge suspension level, TEPCO is committed to making responses appropriately,
including the immediate suspension of the discharge based on the Implementation Plan it
had formulated.

Results of monitoring concerning tritium, etc. conducted by relevant ministries and
agencies are published on the webpage titled "ALPS Treated Water Marine Monitoring
Information. The government of Japan will continue making efforts to provide information
domestically and internationally in a transparent and easy-to-understand manner.

ALPS Treated Water Marine Monitoring Information

https://shorisui-monitoring.env.go.jp/en/

(Source)

Prepared based on

* “Comprehensive Radiation Monitoring Plan (revised on March 21, 2024)” (Monitoring
Coordination Meeting)
https://radioactivity.nra.go.jp/cont/en/plan/meetings/274_20240321.pdf,

* “Status of Monitoring by MOE” (MOE)
https://www.env.go.jp/content/000250315.pdf(in Japanese),

* “Sea Area Monitoring regarding ALPS treated water” (NRA)
https://www.nra.go.jp/data/000457798.pdf (in Japanese)

Included in this reference material on March 31, 2024
Updated on March 31, 2025
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Sl L Sea Area Monitoring in Relation to ALPS Treated Water

Progress for

e 8 (Announcement of Monitoring Results)

B Since FY2022, before commencing the discharge, relevant ministries and agencies, local governments,
the nuclear operator, and others have conducted sea area monitoring in relation to ALPS treated water,
Immediately after commencing the discharge in August 2023, they strengthened and expanded the
structure for sea area monitoring by such means as increasing analysis frequencies and locations,

B The results of the monitoring are published on the websites of relevant organizations, etc.

B As of December 2024, it was confirmed through sea area monitoring that tritium concentrations were
sufficiently low compared to the regulatory standards (limit for concentration required by law) and would
have no adverse impact on hurnan health and the environment.

<. MOE ALPS Treated Water Marine Monitoring Information>
https:/fshorisui-monitoring.env.go. jpfeny

Results of the monitoring regarding tritium, etc,
conducted by other relevant ministries and agencies
are published, together with those by the MOE.

[Soume] “ALFS Treated Water Madne Monkorng information” |MGE's webslie] |h|5'.".'5hc-l-rW:mr.:ms v prens)
<. NRA Sea Area Monitoring in Relation to ALPS Treated Water >
https:/fradioactivity.nra.go.jpfen/results/sea

Results of the monitoring conducted by the Muclear Regulation Authority are published.

< Fisheries Agency Results of the monitoring on radioactivity level in fishery products>
https:/fwww jfa.maff go.jp/efinspection/index. htmil
Reszults of the tritium manitaring conducted on fishery products landed en Japan's Pacific coast fram Hokkaide
prefecture ta Chiba prefecture are published.

< Information held by other relevant organizations >
MOE's website "ALPS Treated Water Marine Monitoring Infermation™ contains links to information an monitoring by

ather relevant organizations [Ministry of Fereign Affairs; Ministry of Econarmy, Trade and Industry; International Atomic

Energy Agency (LAEA); lapan Atomic Energy Agency; and TERCO).

From the perspective of securing safety and thoroughly ensuring measures against
reputational damage upon the discharge of ALPS treated water, the national government
and other relevant organizations have been conducting sea area monitoring. The results
of the monitoring regarding tritium, etc. conducted by relevant ministries and agencies are
published on their webpages, etc.

The MOE’s website, “ALPS Treated Water Marine Monitoring Information,” contains
results of the monitoring regarding tritium, etc. conducted by other relevant organizations,
together with those by the MOE.

Results of the monitoring conducted so far show that tritium concentrations, etc. were
sufficiently low compared to the regulatory standards (limit for concentration required by
law) and would have no adverse impact on human health and the environment.

“ALPS Treated Water Marine Monitoring Information” (MOE)

https://shorisui-monitoring.env.go.jp/en/

“ALPS Treated Water Marine Monitoring” (NRA)

https://radioactivity.nra.go.jp/en/results/sea

“Results of the monitoring on radioactivity level in fishery products” (Fisheries Agency)

https://www.jfa.maff.go.jp/e/inspection/index.html

Included in this reference material on March 31, 2025
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L Involvement of the IAEA in Discharge of "ALPS

Progress for

Decommissioning lLLE= atEd Water "

B The IAEA conducts reviews as a third party in its professional capacity as an authoritative UN-related
agency with specialized knowledge in the field of nuclear energy.

B On July 4th, 2023, the IAEA published its comprehensive report stating that discharges of the ALPS
treated water to the sea are "consistent with relevant international safety standards” and "would have
a negligible radiological impact on people and the environment.”

B The IAEA will get involved in securing the safety of discharge of ALPS treated water over years even
during and after discharge, not limited to reviews prior to discharge.

July 2021 February 2022 onward July 2023
| T I _— .
|I Government of Japan and the IAEA signed \ Review missions to relevant \ = Publication of the LAEA Comprehensive Report
| the TOR (Terms of Refarenca) of the | erganizations {five times in | * Establishment of the LAEA office at the Fukushima

\implamantation of the safe

"\LH':i traated water,

reviews of the "'.,“““"' by June 2023} | Dalichi NS
® o o
lll.."lrll..'n::ll'url_‘rrlfrﬂ of the IAEA after the
September 2021 onward / April 2022 onward [ discharge of ALPS treated water

Holding of meetings of the LAEA, Task Publication of reports [eight reports * Provide data on discharge to the international
Force {12 times In total by June 2023)  published by July 2024) ommunity on a real-time basis

* Continue additional reviews and monitoring to

B 7 7 = provide transparency and reassurance to the
/butllne of the reviews before commencing the discharge intermational community

(i} Safety of ALPS treated water (responded by TERCO and METI)
= Review missions on two oceasions and bwa reports

= Even after the discharge of ALPS treated water,
the |AEA published reports based on its review

i} Appropriateness of regulatory process (responded by the ez z .
ssions, [Deo reports pubdished by July 2024)
Muclear Regulation Authority) { parp W
= Rewiew missions on two occasions and two reports tSource] Frepared based on “Fulosshima Oaiichi ALPS Treated ‘Water Decharge -

P . : . . Timeline of IALA Safzty Reviews for ALPS-Treabed ‘Waber Discharpe® [IALA]
i) Independent sampling and analysis of supparting evidence . . |
l i PINE ¥ P E vt eranw ipea e gt eract veftmeline 105 258

tmn“dtd hlfTEPCﬂ and relevant ministries and aFm‘ng' and "W LA Comprehenzive Report; Confirmation by the Inkzrnational Organization of
= Analyses on three accasions; Four reports (of which, tao were the Safety of [ischarge of ALFS Treated Water into the Sea” METI]
I\‘_ published after the discharge) (vt wrwna marh, po pd eartheue e fnuclearaing_saensuyshincu_aloeyreport o0

The government of Japan has asked the IAEA for support to review Japan’s plans and activities for the discharge of ALPS treated water so that the

treated water can be discharged in a safe and highly-transparent manner in compliance with the IAEA international safety standards. Accepting this

request of the government of Japan, the IAEA will conduct technical reviews as to whether ALPS treated water is discharged in compliance with
the IAEA international safety standards over the coming several decades. In order to sufficiently secure key elements regarding safety, the reviews
consist of the following three major items.

1. Intensively evaluate the property of ALPS treated water and discharge plans, especially focused on safety

2. Check responses of the Nuclear Regulation Authority, which is responsible for nuclear safety regulations

3. Corroborate the data published by the government of Japan by independently conducting monitoring of radioactive materials in ALPS treated

water and the environment

From February 2022 to June 2023, the IAEA conducted multiple review missions and published reports for the purpose of publicizing the
progress. Based on the observations by the Task Force, TEPCO revised the Implementation Plan and reports on the assessment of radiological
impacts on humans and the environment to further improve the content thereof.

In July 2023, the IAEA published its comprehensive report, which concludes that discharges of the ALPS treated water into the sea are
“consistent with relevant international safety standards” and “would have a negligible radiological impact on people and the environment” (p.22 of
Vol. 2, “IAEA Comprehensive Report on the Safety of 'ALPS Treated Water”). This report states as follows.

* The IAEA will maintain an onsite presence at Fukushima Daiichi NPS throughout its review and will provide real-time and near real-time monitoring
data on discharges to the international community.

* Additional review and monitoring activities will be continued to provide additional transparency and reassurance to the international community.

The report presents the IAEA’s commitment to engaging with Japan on the discharge of ALPS treated water not only before, but also during,
and after the treated water discharges occur, aiming to secure the safety of discharge over years.

In January 2024, the IAEA published a report on its first review mission to Japan after the start of ALPS treated water discharge. In the report,
the IAEA concludes as follows.

* In its reviews and observations, the Task Force did not identify anything that is inconsistent with the requirements in the relevant international
safety standards.

* A robust regulatory infrastructure is in place to provide operational safety oversight of the discharge of ALPS treated water, and the Task Force
was able to witness first-hand the onsite presence of the NRA and their activities in this regard.

* The Task Force confirmed that the equipment and facilities are installed and operated in a manner that is consistent with the Implementation Plan
and the relevant international safety standards.

* The Task Force reiterated the finding from the IAEA’s Comprehensive Report that optimization of protection of the discharge of ALPS treated water
needs to be considered moving forward as part of the overall decommissioning of the FDNPS site. However, the Task Force fully recognized that
the discharges are in the early stages and that further time and operational experience are required before progress can be made on this issue.

The IAEA’s reports are published on the following website:

IAEA Fukushima Daiichi ALPS Treated Water Discharge - Reports

https://www.iaea.org/topics/response/fukushima-daiichi-nuclear-accident/fukushima-daiichi-alps-treated-water-discharge/reports

(Source)

Prepared based on

* “The IAEA confirmed the safety of discharge of ALPS treated water into the sea” (July 2023)

https://www.meti.go.jp/earthquake/nuclear/hairo_osensui/shirou_alps/reports/02/ (in Japanese)

* “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)

https://www.meti.go.jp/english/press/2022/0429_001.html

Included in this reference material on March 31, 2024
Updated on March 31, 2025 Q
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GOt IAEA Comprehensive Report on the Safety of

Progress for

ey ALPS Treated Water"

B The IAEA conducted technical reviews (on five occasions) before discharge in order to evaluate
whether the discharge of ALPS treated water into the sea complies with the international safety
standards.

B |n those reviews, TEPCO's assessment of radiological environmental impacts was verified and data
were corroborated through comparison among analytical laboratories (Interlaboratory Comparison
[ILC)) with the participation of third-party analytical laboratories™ in addition to the [AEA.

B The comprehensive report published in July 2023 evaluates that "discharges of the ALPS treated water
to the sea would have a negligible radiological impact on people and the environment.”
* Analytical laboratories of South Korea, France, the United States, and Switzerland participated.

* Agsessment of radiclogical impacts on the emdrgnment is being conducted in compliance with internatienal

Radialogical impacts on

humans and the standards,

P = International waters are not aflected by the discharge of ALPS treated water, and the cross-berder impact is
negligitle,

Integrity of facilities and * The system and process for controlling discharge are robust.

process for controlling * Emergency isolation valves and radiation detectors are incorporated in the systern in a redundant manner.

discharge

Regulatory management * The Muclear Regulation Authority has established and is enforcing appropriate legal and regulatory safety

and approval frameworks as an independant regulatory organization.

= Monitoring activities by the government of Japan and TEPCO are in compliance with the international safety
Analysis/source and standards,
environmental monitoring = TEPCO has the ability to undertake accurate and precise analyses and has a sustainable and robust analytical
system in place.

(Source) Prepared based an METI's wehsite *Lat's got to know and understand abowt ALPS treated water.”

By Banns_

hatps e met L |plearthguaks nucleanhainn_esensulfengishyshirou_alps. htmid

In response to the request of the government of Japan, the IAEA conducted reviews in and after
February 2022 from the viewpoints of (i) safety of ALPS treated water, (ii) appropriateness of
the regulatory process, and (iii) independent sampling and analysis of supporting evidence. The
results of the reviews were published as reports in and after April 2022, and the comprehensive
report summarizing the reviews was published on July 4, 2023. International experts from 11
countries participated in the reviews, in addition to the experts of the IAEA.

In the review concerning (i), data provided by TEPCO and the Ministry of Economy, Trade and
Industry (METI) concerning eight technical matters, including TEPCQO’s radiological environmental
impacts assessment, were verified. In the review concerning (i), the details of the examinations
and inspections being conducted by the Nuclear Regulation Authority were checked. In the review
concerning (i), the IAEA conducted independent monitoring of radioactive materials in ALPS
treated water and the environment and verified data published by the Japan side.

The comprehensive report summarizing the results of these reviews concludes that the
approach to and activities for the discharge of ALPS treated water taken by TEPCO, the Nuclear
Regulation Authority, and the government of Japan are consistent with relevant international
safety standards. Additionally, it concludes that discharges of the ALPS treated water to the sea
would have a negligible radiological impact on people and the environment. On the other hand,
the report points out the necessity to assess the consistency of activities during the operation of
the ALPS treated water discharges with relevant international safety standards at various times.
Given these, the IAEA presents its commitment to being involved even after the commencement
of ALPS treated water discharges to secure the safety thereof.

(Source)

Prepared based on

* |AEA, “IAEA COMPREHENSIVE REPORT ON THE SAFETY REVIEW OF THE ALPS-
TREATED WATER AT THE FUKUSHIMA DAIICHI NUCLEAR POWER STATION” (July 2023)
https://www.iaea.org/sites/default/files/iaea_comprehensive_alps_report.pdf

* METI’'s website “Let’s get to know and understand about ALPS treated water.”
https://www.meti.go.jp/earthquake/nuclear/hairo_osensui/english/shirou_alps.html

Included in this reference material on March 31, 2024



LI Reduction of Effects in Surrounding Environment and

Progress for

st Preventive Measures against Earthquakes and Tsunamis

W Radioactivity concentrations (Cesium 137) in BEResults of the measurement by the manitoring post
Seawater near the NPS {around the south outlet) at the boundary of the premises of the Fukushima
Daiichi MPS (west gate)

Approx. 10,000 BofL

Al

-.-‘ rl ]
Below the detection limit®
[approa. 0.7 Bag/L)

March 2011 December 2021 il laruary

qll HE NN AW ME HN BT HE WY NG NG MR
* Changes in the monthly average of results of measurement by the
rmonitoring post (MPS] at the boundary of the premises of the NP5

W Measures against earthguakes and tsunamis

Source: Prepared based on “Impartant information an Decommissionin
Securl |:|f. e TR TR E_me e 20022" by thes Agency for N:tur:ﬁuuur\c:: ared Energy N
In pregaration for power loss, erdinary power saurces have been
made multifaceted and emengency power supply vehicles and gas Backup power sources such
turbine wahiclas are put in place. These vehicles ara to be used to as emergency power supply
supply power Lo water injection facilities in an EMeETREncy. valiiclas and water injection

means such as fire engines
are placed at a higher anea
where tsunamis are unlikely
to reach.

Sea wall
[Source: Wehsite of Tokya Eleciric Power Company)

Water injegtion dril Emergency power Fire engines Bq Btnns
sugply wehicle J Bt i

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 sea wall against a Chishima-
trench Tsunami was installed in September 2020. Additionally, a sea wall against a Japan-
trench Tsunami, which is expected to be larger, is being constructed at present. While the
work to block the openings of the buildings to prevent the inflow of seawater in the event of
a tsunami has been completed, backup power sources such as emergency power supply
vehicles have been provided 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, 2023
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Lot Improvement of Working Environment at

Progress for

pnrey TEPCO's Fukushima Daiichi NPS

® Changes in occupational workers' monthly personal exposure doses

F

E 1 TERCO'S

o | == cmpkyTes

an 1 Primary

Ly | canlralors”

% emphyyees

m |

= .

E |

E |

E ! |

- |

2 1w |

k] 1 Source [upperk: Prepared based on the website of the Takyo

o LY Ehectric Power Company

3 '-H_‘ {httpswanw. tep couen. By decomims siany pragressy envirgnment )
b s ;

E - —— Souirce (awerl: Prepared based an "Impertant Information on

o O - T B T S S W Decommissioning 022" by the Agency far Matweal Resources and

Eneagy

B Workers' working environment

ﬁii

g, )
=
i

4
R
rrrrrrrrr Regular woek
The large rast lw.l'se has a dlnlng Emargancy physicians are paar i
ronm and a canvenience store. stationed at all hours.
Ky uaans

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 (TEPCQO)’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 November 2023 was 0.30 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.171 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, 2024



Chapter 7

Environmental Radiation Monitoring

Chapter 7 explains environmental radiation monitoring being conducted after the
accident at Tokyo Electric Power Company (TEPCQO)’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.
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Results of radiation manitaring nationwide Mlonitoring using airplanes is conducted an Relevant ministries and agencies
are shown in a map & regular basis, centered on Fukushima conduct manitaring of seawater, maringe
Prefecture. The results are compiled into soil and marine organisms and release
ambient dose rate maps and released. measurement results.

PFrepared based on Mudear Repulation Authory;: Mometonng information of environmengal rad iosck ity bevel: Bitps S radicactivity.nra. go gy On Japaness)
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The Monitoring Coordination Meeting established in the Nuclear Emergency Response
Headquarters formulated Comprehensive Radiation Monitoring Plan to ensure detailed
monitoring of large amounts of radioactive materials released into the environment due to
the accident at Tokyo Electric Power Company (TEPCQO)’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.

Schools, etc.

Ports, airports, and sewage, etc.

Wild fauna and flora, and waste

Cultivated soil, forests, and pasture grass, etc.

Tap water

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.

2
3
4
5
6
7

~— - N S~
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Raleased by the Ministry of Education, Culture, Sports, Stence * Canverted imto walues as of Octaber 21, 20%2
and Technology {MEXT) on Dec. 16, 2011 Released by the Nudear Regulation Auvthority on Mar. 10, 2023

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, 2024
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* Comverted Into values as af Moy, 5, 2011

Redeased by the Ministry of Education, Culture, Sports, Science Redeased by the Nudear Begulation Authority on Rar. 10, 2023
and Technaology [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 2022.

Readings of the Airborne Monitoring Survey in Fukushima Prefecture and Neighboring
Prefectures (March 10, 2023)

https://radioactivity.nra.go.jp/cont/ja/results/airborne/air-dose/2023_18thAirbome_
monitoring_press_japanese_R08.pdf (in Japanese)

Included in this reference material on March 31, 2013
Updated on March 31, 2024
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4 80-km Zone)

Cs-134 and Cs-137 (Wider Areas and within the

Readings of the Airborne Monitoring Survey
outside the 80-km Zone

(Converted into values as of Dec. 28, 2012)

Total amount of Cs-
134 and C5-137
deposited on the

Tatal amourd af depoaked
Co-138 gred 5137
[Conwerted ista valuss &
ol Disc. 2B, 2002]

I e <

1k - SR

i ¢ becquersls per square meter

Readings of the 6th Airborne Monitoring

Survey within the 80-km Zone
(Converted into values as ::-f Nov. 16, 2012)

Total amount of Cs- F‘ i
134 and Cs-137 53
deposited on the =

ground surface

"5’«5-";:“: o
ﬂ'ﬁrihtﬁ as

= -'.qwr

PFalaaued by the Mizivery of E2ucation, Cubtere, Sparty, Science and Techra logy {WENT) on Parch 1, 20101

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



Deposition of

- -131 (Eastern Part of Fukushima Prefecture)

and Radioactive lodina
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Deliberate Evacuation Areas

Evacuation-Prepared Areas
in Case of Emergency

(Remavad on Sap. 30, 2011)
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Releasad by the Minktry of Education, Culture, Sports, Sclende ard Technalogy (MEXT) on Seg, 21, 3011 (partialy corrected on July 1, 2013}
*Conwgrted info wvalues a5 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. |1-131 and Cs-137 were thus
deposited at different ratios in different areas probably because the ratio between [-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 1-131 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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_ Depasition of Environmental Samples Collected in Fukushima Prefecture

active Cesium

[ormetmre B (Immediately after the TEPCO's Fukushima Daiichi NPS Accident)

litate Village People's Forest Weed (leaves) (Bq/kg)
1 "Sonmin no Mori Ai-no-Sawa" Camping Ground *1-131 892,000
Ao (Collected on March 17, 2011) * Cs-134 314,000

+ Cs-137 318,000
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Inland water (pond water)

' Land soil {soil) (Bq/kg) (Ba/kg)

1131 336,000 e 2,480
* Cs-134 32,000
+ €137 33,700  Cs-134 =
i ' + Cs5-137 476
Weed (leaves) Bg/kg Land soil (soil) Bq/kg
Sampling location  Date
131 C=-134 Cs-137 I-131 C=-134 Cs-137
Towa nch mnice X5 | March 17 152,000, 107,000 110,000 35,800 5,440 6,230
Iitate -.nuag:m March 16 1,150,000 546,000 545,000 151,000 22,600 25,100
mmqum March 17 _ 429,000 283,000 292,000 156,000 16,700 18,000
Bm : bétq usrele pier kilngram Prepared based on “Measurement Readings for Environmental Sarnples® on June 7, 2011,

by the Mintstry of Education, Culture, Sports, Sdence and Technology (MEXT]

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
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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 (TEPCOQO)’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 319 locations in Fukushima Prefecture in FY2021 (values are converted into
those as of October 25, 2021).

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.

Included in this reference material on March 31, 2013
Updated on March 31, 2024
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Radiation

DL Changes in Ambient Dose Rates in Forests

Forest

The average ambient dose rate for 362 locations as of March 2023 is
approximately 19% of the average as of August 2011.

As of August 1, 2011

As of March 1, 2023

Prepared based on "Current State and Forecast of Radigactive 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 FY2022.

For the 362 locations, where monitoring has been continued from the beginning, the
average ambient dose rate was 0.17 uSv/h as of March 2023, approximately 19% of the
average as of August 2011 (0.91 uSv/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 2023 (minimum value - maximum value) are
as follows.

» Ken-poku (northern pref.) (361 locations): 0.04 - 1.09 uSv/h

* Ken-chu (central pref.) (122 locations): 0.04 - 0.42 uSv/h

* Ken-nan (southern pref.) (38 locations): 0.04 - 0.20 uSv/h

* Aizu (33 locations): 0.03 - 0.08 uSv/h

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

* Soso (653 locations): 0.08 - 2.62 uSv/h

e lwaki (71 locations): 0.04 - 0.84 uSv/h

(Related to p.186 of Vol. 1, “Distribution of Radioactive Materials in Forests”)

Included in this reference material on March 31, 2019
Updated on March 31, 2024
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e Changes in Radioactive Cesium Distribution in
Monitoring of
Forest Forests
Kaneyama cedar forest Otama quercus serrata forest Mitsuishi cedar forest
;o ":,E,L 2 T, pe 0. nm’in":"
100%: A 100%: —— (13 100%
0.8 1 =
1 F-i L - - IERE s
0.1 B : =
90% 80% 2 o 0% 5 05
2
o4 - 21 32 H

a0% 18 * 80% 80%
E E E
570w T W 2 T0% z E 2 70%
- = 4 | 2 i
L £ g 5 g 4 §
Ee0% B £ B0% g 2 5 61
f ar H 50 ) @ = F E
2 ? -] = k=]
e E o = £ 5
Csom £ 2 50% o ] 2 50%
5 E 5 £ & T
4 [ 2 5 E] 3
Fow F & B ] F a0
a=a d0% 3 = d0% 3 [ = A% ap
g Z = | |2
4 a
& 30, & 30% a0

20% 20% %

10% 0%, 105

0% 0% 0%
- = =2 g B - = 2 & = H z o g o
85 B B n B OH & 8 # % & # R "R & F A =
. Sul Litter kayer . Lurriber . Trise bark Bramchses Legrves
Prepared based on the "Result of FY20232 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 2022, 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.186 of Vol. 1, “Distribution of Radioactive Materials in Forests”)

Included in this reference material on January 18, 2016
Updated on March 31, 2024
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e Readings of the Monitoring of Radioactive

Monitoring of

Forest Cesium in Mountain Streams (2012)

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

Samples wherein Cs was not

detected’

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 wherei
94.4% (97.4%) 98.4%  (98.5%) 96.6%

=% - R” ..1'! |
'-'._ '|.' ‘ i J__'E-i

2k

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

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

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



I Results of Well Water Inspection in Fukushima

Monitoring in

Well Water Prefecture

Aizu District akadori District Harnadori District

[western part of Fukushima [central part of Fukushima {eastern part of Fukushima
Prefectura) Prefecture) Prefacture]

Fukaushirma City, Nihonrmatsu City,
Date City, Motomiya City, Koorl
Towen, Kunimi Town, Kawamata
Towen, Otama Village, Sukagawa City,
Tarmura City, shikawa Town,
Asakawa Town, Furudono Town,
Biharu Town, Ono Town, Tenel
Willage, Tamakawa Village, Hirata
Village, Shirakawa City, Yabuki Town,
Tanagura Town, Yamatsur Town,
Hanawa Town, Nishigo Village,
lzurnizaki Village, Nakajima Village,
Samegawa Village

Airuwakarmatsu City, Kitakata City,
Mishialzu Town, Bandal Town,
Inawashiro Town, Aizubange Town,
Yanaizu Town, Mishima Town,
Kaneyama Town, Alzumisato Town,
Kitashiobara village, Showa Village,
Shimogo Town, Tadami Town,
Hinoemata Village

Soma City, Minamisoma City, Hirono
Town, Maraha Town, Kawauchi
Village, Katsurao Village, litate
village, lwaki City

2011

{

2023
(up to Dec.28)

All ND AllND All ND

Measurement readings of radicactive materials in well water

N not detacted; below tha detection lower limit): The detaction lower limits for radicactive casivm and radioactive iodine were bath 5 Bg/kg in
2011 and have been 1 Bg/kg simoe 2012,

* All maunicipalities indicated above participate in the Fukushima Prefectura Monitering Program for Radioactive Materials in Drinking Water,
Some of the other municpalities conduct their own inspection

Source; Prepared based on the "Results of drinking water manitaring inspactions and related information (Dec, 28, 2023)°
{in lapanasa) of the Fukushima Revitalization Informatian Portal Site

Fukushima Prefecture’s reconstruction information portal site, “Fukushima Revitalization
Information Portal Site,” 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 Information Portal Site: “Results of drinking water monitoring
inspections and related information”

https://www.pref.fukushima.lg.jp/site/portal/ps-drinkingwater-monitoring.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 or lower in 2011 and are 1 Bg/kg or lower at present.

Included in this reference material on March 31, 2017
Updated on March 31, 2024
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s Radioactive lodine (1-131)

Monitoring of

el (the Tokyo Metropolis and 12 Prefectures)

| 110 BT in Tockg Pralialhine on Marck 14 |

== Marioka City, hwale

i fkita City, Akita

B ¥amagata City, Yamagata |

80
===_l== Hitachinaka Cty, \barakl

]

—k— Utsuramiya Oty, Techigh |

— 8 Wasbashi City, Gunma

(=i}
o

Saitama City, Sailama

i hihara City, Chibs

—H— shinjuku Ward, Tokyo

&
=]

==f=== Chigasakl City, Kanagawa

—=—— Hiigata City, Miigata

[
(=]

== == Kpfu iy, Yamanashi

i SR Uk Cily, Shizucka

Radigactivity concentration (Bg/kg)
=] Ll

—_
]

o

~
o Radioactive lodine (I-131) in Tap Water

Ba/kg: becquerels per kilogram * In the figure above, values below the detection lower limit are treated as O for corvenience.
* Only prefectures where radioactive lodine was detected in the measurement are indicated in the flgure.
Interim Report on Maasures for Radioactive Matarials in Tap Water
Prepared based on the reference material for the Mnistry of Health, Labour and Welfare [MHLW)'s Study
Meeting an Measures for Radicactive Materials in Tap Water [June 2001}

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, 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 1-131 were detected at some of these
locations.
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L Radioactive Cesium (Cs-134 + Cs-137)

enaeal (the Tokyo Metropolis and 7 Prefectures)

| 13 Bgflag inlbareld Prefeciue on Memh 21 |

in |

o ? ! | ——ar ekl Cily, lwsala

| «esmes FaMagata City, Yomagata
|

& | % —— Hitachinoka City, Ibaraki
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*In the figure above, values belos the detection bewer imit are treated oo O dor convenience . il
* Only prefectures whene radioacthve cesium wiss detected in the measurement ane indicated inthe figere. Ba/kg: becquerels per kilogram
* @ is marked on dates when the readings were ND [net deteded; below the detection loswer imit).
Intzrem Report on Measures for Badiasction Matenals in Tap Water
Prepared besed om the reference material for the Ministry of Heatth, Labour and Whe tfane | MHLA|'s
Study Mieeting on Measures for Radicactive 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 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 March 31, 2024
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e Results of Radiation Monitoring of Tap Water

Monitoring of

Clean Water (until Jan. 20‘12)

"B 110 —=»

= 100 —+— Moricka City, lwate o Akita City, Akita

=) ; —e—Yamagata City, Yamagata —— Hitachinaka City, Ibaraki
_E; 70 w— Utsunomiya City, Techigl +— Maebashl City, Gunma
‘@' &0 3 ——Saitama City, Saitama —— Ichihara City, Chiba

T 50 i —s—S5hinjuku Ward, Tokya —-— Chigasaki City, Kanagawa
§ 40 ‘ " = Nikgata City, Nikgata w- Kofu City, Yamanashi

g 33 ——Shizuoka City, Shizuoka

= 20

= 10

= 0

o

=

=

13

-

Radioactive lodine (1-131) in Tap Water

—e— Morioka City, lwate ===« Yamagata City, Yamagata
—s— Hitachinaka City, Ibaraki —— Uttsunormiya City, Tochigi
—— Maebashi City, Gunma —+—Saitama City, Saitama
—a— |chihara City, Chiba e Shimjuku Ward, Tokyo

iy
o

Radioactivity concentration (Ba/kgl
M3 7

Radioactive Cesium (Cs-134 + Cs-137) in Tap Water

Prepared based on 12th Health Sciences Council's Committee on Living Environment and '\Water Supphy in March 2012

The tap water monitoring showed that radioactive cesium has seldom been detected since
May 2011, not to mention short-half-life radioactive iodine.

Included in this reference material on March 31, 2013
Updated on March 31, 2024
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Radiation

Monitoring of
Clean Water

Inspections by Water Suppliers

Changes in Number of Specimens for Radicactive Cesium Inspection

Purified Raw

" wWatar water

|specimens)

7176

B2 7
6680 .. 6670 BSEE gop3 6753

6418
6101

[ 2603

o 41 il 2 o or
R e

Detection of Radioactive Cesium [Purified Water)

[specimeans)
(Baskg] |Mate) Humber aof cases where radicactive cesiurm
180 p detectian was freparted
165 Mumber of specimens with either shawing
160 § avalue ower 1 and the taotal baing 10 ar less
Number of specimens with the total being
awer 10
140 F == Maxzimum concentration (C5-134+Cs5-137)
120
100
B0
60
40
25
20
o9 0
a
FPEFFFfF S P
LI L LU G
TSP

Bg/kg: becquerels per kilogram

Prepared based on 12th Health Sciences Council's Committee on Living Environment and 'Water Supphy 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.

Included in this reference material on March 31, 2013
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Radiation

it Behavior of Radioactive Cesium

Clean Water

Conceptual Diagram of Behavior of Radioactive Cesium

Environmental Water
water purification
{mainky river water)

@ I] May cesium iodide,

gaseous cesium, etr,

M be contained?
: 4 N\
* <
—_— Removal
— [eoagulating

\ sedimentation, filtering)
Particulate cesium G} =t Partial removal Ed 69

Cesium ion l|adsorption, coagulating
sedimentation, filtering)

- J

Cesium may exist in such forms as particulate

cesium or Cs+ (cation) in environmental water,

Generally, cations are easily adsorbed by

adsorptive suspensoids with exchange capacity. @ lodine @Ccsium ion

Air Tap water

Preparad based an the reference material for the 12th Health Sciences Council's Committes 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 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

ol Control of Radioactive Cesium

Clean Water

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-124 and Cs-137) at Water Purification Plant
i Mational Institute of Public Health [Kosaka, et al., Journal of lapan Water Works Association, 2014)
12
- B Cs-137
—
=
@ g B Cs-134
E
=]
T
]
m E
=
k]
m
o
T 3
m
o~ <],.B3 <[.59 <0.76 =067 =[,58
050 <10 <047 .psg <0.57
0 : i W
4/20 4/28 4720 428 4/ 20 4/28
. - Water after Biological activated 5 ona o Beten el b
R waiker sedimentation carbon treated water Rapid tiltered water

faolite, ion exchangers, nanofiltration membranes and reverse osmosis membranes are professionally used for removing radicactive
materials, but these cannot be used for ordinary water purification due to high cost, required facilities and inefficiency [in particular,
the use of nanofiltration membranes and revarse osmasis membranes is power consuming).

Bg/L: becguerals per liter Prapared based on the reference materal for the 12th Mealth Sciences Councif's Committes on Living Envronment 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
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Radiation

et \Waterworks System

Clean Water

Changes in Radioactive Cesium Concentrations at \Water

Purification Plants in Fukushima Prefecture as of April 28, 2011 o Intake tower (raw water}
Matanal Inst tute of Publc Bealth

Sampling sedimentation pond (water after
oints sedimentation)
P Distributing reservoir (rapid
filtered water)

°* e e
e 3

* e e
Approx. 12 BgfL
|C5-134 + C5-137)

General purification system [rapid filtration) Below quantitation
s

Below quan

titation limit
C5-137 <59
| €134 <10

) Intake tower @ Sand basin (@ Intake pump @ Receiving well (& Flocculant injection facility & Chemical mixing basin 0 Floc
forming basin & Sedimentation pond &, 341 Chlorine injection facility 4@ Filter basin & Distributing resereoir 4 \Water pump

Bg/L: becquerels per liter

Prepared based on the reference material for the 12th Health Sciences Council's Committee on Living Enviranmenit 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.40 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 (Bq/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.55 of Vol. 2, “Standard Limits Applied from April 2012”).

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



e Radioactive Material Monitoring in and around

Monitoring of

ey Fukushima Prefecture (Public Water Areas)

[Coverage]
Whole Area of Fukushima,
Miyagl, Ibarakl, Tochigl and
Gunrma Prefectures, and part of

[Maonitoring points]
602 locations

[Radionuclide analyses]
+ Sarplas
Water, sediments and
Surrounding environment
[soil]

*

Analyzed radionuclides
Radicactive cesium,
Radicactive strontium [onby
far some water and sediment
samples), etc.

[Frequencies]
Twlce to 10 times a year
depending on the contamination
status, etc.

(Lake: sediments sampling)

r S i T

Prepared based on the Results of the FY2022 Radioactive Material Monitoring in the \Water Environmenit (Public \Water Areas) (Summary)
by the Ministry of the Environment
https:/fwearweenv. go.p/jishin/monitoringresults_r-pw-r0d. hitml {in Japanese]

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

In FY2022, 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.44
of Vol. 2, “Radioactive Material Monitoring in the Water Environment (River Sediments)”
through to p.46 of Vol. 2, “Radioactive Material Monitoring in the Water Environment (Coastal
Area Sediments).”

[Monitoring results of radioactive cesium concentrations in water]

River water samples (2,010 samples): Radioactive cesium concentrations were all below
the detection limit.

Lake/reservoir water samples (1,378 samples): Radioactive cesium concentrations were
all below the detection limit except for those in 9 samples collected at 2 locations in the
Hamadori District.

Coastal samples (534 samples): Radioactive cesium concentrations were all below the
detection limit.

* At all locations where radioactive cesium 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, 2024
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e Radioactive Material Monitoring in the Water

Monitoring of

Ty e* S Environment (RWEI' SEdiI'rIEI"ItS}

Distribution of Radioactive Cesium Concentrations in River Sediments (FY2022)

|Mumber of colle cied samphes

Radipaclive cesiim Fulazhima | Fulazhima | Fube=hima

cancentratians [F1 Wirgadi | Prefectune, | Prefecture, | Prefecturs, | Iharaki Tachig Gunimna Chiba Sailama Tk Tatal Paranta
b oo . PFrefecture | Prefeqiure | Hamadord | Nakadord Blzu Frefectune | Frefectune | Frefechune | Prefecture | Prefecture | Metropolis "
[Ba/kg(dry] s i s rci e gk
Le=ss than 1,000 1 FbCI_ 'l"'.lh_ 'i|'|'|_ 'i.?-ll_ 'IM_ ?]?_ ?FH_ :‘]-I'-_ 'I'?‘J_ H_ H_ 1.‘]33_ | 'H.'W._
1,000 or moee
bt less than 2,000 0 0 18 0 0 a a 0 1 a a 19 0.5%
4,000 or moee
ik ik E L K E 1'%
. but less than 3,000 | g l 4 l:l. l:l. (I- (I. (I. l:l. £ L Pk 'S..
3,000 o miore - ~ - . . "
| but less than 4,000 | -.-_ 'u_ -.-- b 0 IJ. IJ. IJ- IJ. IJ. IJ. IZI. . U.U‘J.
4,000 o1 mgee
a L a 0 a X
| bt hess than 5,000 | 1 | | | |:I. I:I. l:l. u. |:I. o I:I. | o I:I':I&.
2.{HHl or mare L L Lo Ly L0 [} il 1] 1] [a} [} 0 1,078
bt less than 10,000
10,000 or more ol o qf o ol al q| a a a| al o | o
Tata 0 196 376 324| 164] 212| 273 214| 200| ) 8 2mn0| | 1000

Prepared hased an the FY2022 Radioactive Material Manitaring in the Water Environment |[Environmental Management Bureau, Mindstry of the Envircnmant)

N
~

Radioactive cesium concentrations in river sediments were measured in FY2022 as in the
previous year.

A total of 2,010 samples, including 814 samples collected in Fukushima Prefecture and
others collected in lwate, 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).
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e Radioactive Material Monitoring in the Water

Monitoring of

Ryl Environment (Lake and Reservoir Sediments)

Distribution of Radioactive Cesium Concentrations in Lake and Reservoir Sediments (FY2022)

|Humber of collected samples)

Radicactive cesium - Fukushima | Fukushima | Fukushima . B )
concentrations Miyagi Prefacture, | Prefecture,  Prefecturs, |baraki Toschiigi GQunrma Chiba Total Paresnta
kald Prefecture | Hamadorn | Nakadori Aitu Prefeciure | Prefecture | Prefecture | Prefeciure - =
(Bafkgldryl] | | pistrict | Districe | District _ _ | _ _ |
Less than 1,000 | ?EI 93 54_ 154 ?E. 31. 85. 23. 597 | ?1.?'}{1I
1,000 or more
bt bess than 2,000 o 40 12 u 0 1 9 4 78 4%
2,000 or more
' 0 17 4 15 il 0 ¥, 38 4.6%
but bess than 3,000 0 . 3"
3,000 or more
! 4
| butless than 4000 | II'. 21 E_ 11 I}. El. l.'.l- I:'. 18 . E’Hz.
4 000 ar more
bt bess than 5,000 e ? 1 L o 0 0 e H 1.3%
5,000 ar mare
Y 0 28 1 2 0o 0 3 %
| butless than 10,000 | | | | | U_ D_ : | 3 3"_
100000 or mare | EI_ 40 CI_ 0 I}_ I:I_ I:I_ D_ 40 | -I.R‘!{._
Total | ?Eh_ 248 749 194 ?E_ 32_ 96_ 3.2_ 8233 | 100.0%

Prepared hased an the FY2022 Radioactive Material Manitaring in the Water Environment |[Environmental Management Bureau, Mindstry of the Envircnmant)

Radioactive cesium concentrations in lake and reservoir sediments were measured in
FY2022 as in the previous year.
A total of 833 samples, including 521 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.
72% of these samples were less than 1,000 Bg/kg (dry).

Included in this reference material on March 31, 2013
Updated on March 31, 2024
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e Radioactive Material Monitoring in the Water

Monitoring of

el Environment (Coastal Area Sediments)

Distribution of Radioactive Cesium Concentrations in Coastal Area Sediments (FY2022)

[Wumber of collected samples]
Radiocactive cesium concentrations herate Miyagi  Fukushima | |baraki Chiba Tokyo

[Bayfkgldryh] | Prefecture | Prefecture | Prefecture | Prefecture | Prefecture | Metropalis Total | Pa:r;'a:nmgl:.

Less than 1,000 4 52 150 20 23 18 267 100.0%

1,000 or more bat less than 2,000 0 0 0 0 [} i} U} 0.0%

. 2,000 or mare but less than 3,000 . I;'.I. D. {.i. ﬂ. U- L'.I- U. D.D%-
. 3,000 or more but less than 4,000 . [:l. L:l. 1]. D. U- U- U. U.ﬂ'}i':--
. 4,000 or mare but less than 5,000 . D. D. {.i. ﬂ. U- L'.l- U. D.D%-
. 5,000 or mare but less than 10,000 . [:l. L:l. 1]. D. U- U- U. U.ﬂ'}i':--
10,000 or more 0 o Q| o a ) 0 0.0%|

Total 4 52 150 20 23 15 267 100.0%

Prepared hased an the FY2022 Radioactive Material Manitaring in the Water Environment |[Environmental Management Bureau, Mindstry of the Envircnmant)

N
~

Radioactive cesium concentrations in sediments in coastal areas were measured in FY2022
as in the previous year.

A total of 267 sediment samples collected in coastal areas, including 150 samples
collected in Fukushima Prefecture and others collected in Iwate, 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).
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yhadiation Radioactivity Concentrations in Seawater and
l’.‘r:eang Sea-bottom Soil [FYZGII)

"
Seawater Sea-bottom soil
Maedings.of Ruch riion Monkoring of Sea Aras (Ociobar 13 - Decembar 1, 2011 (Co-L37 in Sesmsstar} Fruchogs of Madhetien Mbaskorirg of See Arms [Docarabes 3, 3001 Mrwary 13, 301] 1137 b S
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Bay/fL: becguerels per liter Bg/kg: becquerels per kilogram

Proapared Basiad on 1he ralanence matedal debseed at the 3nd Moetonng Coondeaton Meeting (o Lan, 24, 3003

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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e Changes in Radioactivity Concentrations in

Monitoring of

Ocean Seawater

Changes in Radioactivity Concentrations in Seawater in Changes in Radioactivity Concentrations in Seawater
Coastal Areas Near Fukushima Prefecture Offshore of Fukushima Prefecture

Surface layer: Water surface to a depth of approx. 2 m; Middle layer: Degth of 50
m ta 100 m; Battam Lyer: Sea battam 1o up te apares, 40 m fram the battam

Measuring point: Surfacoe layer at T-1

. Measuring point: M-C3
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Changes in Radioactivity Concentrations in Seawater in the Open Sea
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* For measuring points, see p. 47 of Vol. 2, "Radioactivity Concentrations in Seawater and 5ea-bottom Soil [FY2011)."

Readings of %23 Arpa Monitoring by the Muclear Regulation Authority: kttps:/fradiaactivity.nra_go.jpfen/results /soa

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 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.188 of Vol. 1, “Distribution of Radioactive Cesium in the Ocean”)

Included in this reference material on March 31, 2014
Updated on March 31, 2024
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e Changes in Radioactivity Concentrations in Sea-

Monitoring of

Ocean bottom Soil

Changes in Radioactivity Concentrations In 5ea-bottorn Soll In Coastal Areas In and around Fukushima Prefecture
Meaguring point: T-1
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Changes in Radioactivity Concentrations in 5ea-bottom Soil Offshore of Fukushima Prefecture
Measuring point: M-C1

ryl

* L5134 has been ND {nol detected) singe Movember 2017,

T D

£f w13

= T

2 o Ca-1X

=

H ;

B !

£

& " &a

g . WEEIi & ¥

] B, aaaig

k L™ Lk bk ik A s AR 4 "

E 1 Bgmw g uy = B rha—tphdi.

- -ﬁ -

] [ Bl 1 ]

B .

] a

'1§ i Jall it - a A Ak

& W o w w i o
Samplng date

* Far measuring paints, see pd? of Val, 2, "Radioactivity Concentrations in Seawater and Sea-battom Soil |(FY2001)"

Readings of Sea Area Manitoring by the Mudear Regulation Authority: htpisfradioactivity. nra.ga.jplenfreiultifies

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.188 of Vol. 1, “Distribution of Radioactive Cesium in the Ocean”)

Included in this reference material on March 31, 2014
Updated on March 31, 2024
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Plutonium and Strontium (Eastern Part of
el Fukushima Prefecture, Wider Areas)

Deposition Amount of Pu-238 and Pu-239+240 Deposition Amount of 5r-20
(as of June 14, 2011) (as of Jan. 13, 2012)
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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
(TEPCOQ)’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.185 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
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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
TEPCO’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.

6°L
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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.



LA Setting of Standard Limits for Radioactive Materials in
Radioactive

TP Foods and Distribution/Consumption Restrictions
Setting of standard limits

["Ministry of Health, Labour and | N

/'_ | Food Safety Commission of Japan [FSCJ) ||
March 20, 2011 - Welfare (MHLW)

=

Urgent Report (March 29, 2011) Establishment of the provislonal regulation
Request an values due to urgent nesd
ICRP effective dose Intervention level*: 5 mSw/y (March 17, 2011)
10 ""'E""'ll.l‘r'lﬂ!mI * Radiation level requiring 2 c=rtain intersention for
Ag an EfMErgency rédponds, radsalagical pratectsan n the event of radiation abnormality
it cannot be regarded a2 inappropriste. Send assessment Decision to maintain the provisional
results regulation values (April 4, 2011)
Conducted risk assessment continuously ""-""
Setting of standard limits
The Commission compiled the assessment results. Send assessmant Intervention level: 1 mSy/y
\h {October 27, 2011) results {April 2012)
Process for distribution/consumption ;.. coensie areas are When significant levels of
rest rictiuns found to be affected redicactive cesium were detected
—_— Ty P '
Radiation ‘ Exceeding the ‘ Distribution Consumption
Monitoring Survev,' standard limits restrictions restrictions
L
£ aETEBAS
Prepared based on the FSCI's briefing material "Health Effects of Radioactive Materials in Foods™ and the MHELW's "Measures o .
for and Current Status of Radioactive Materials in Foods* 63 Ls sl I

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.174 of Vol. 1, “Indices Concerning Radioactive Materials in Foods,” and p.55 of Vol. 2, “Standard Limits
Applied from April 2012”)

Source

* Prepared 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” (March 30, 2023), Nuclear
Emergency Response Headquarters
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Publication of the Inspection Results Concerning
Materials in Foods Radinat‘l‘iue Materialﬂ in FDDdS

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

Grimsam LT
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"ddeasuwres for Radioactive Materials in Foods,” Ministry of Health, Labour and Welfare
https:/fwww.rmhlw.go.jpfshinsai_jouhouf/shokuhin html [in Japanese)

Database of radicactive substances in food

https:/weww.radioactivity-db.niph.go.jps (in lapanese)

53 L5t

In response to the accident at Tokyo Electric Power Company (TEPCQO)’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
30, 2023).

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, 2024



Measures for

S 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 mSv, 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.

() Provisional regulation values () Present standard limits
for radioactive cesium™ concerning radioactive cesium'?
Category Regulation Category Standard

value limit

Drinking water 200 \ Drinking water 10

pilk and dairy products 200 l':} Milk 50

Vegetables l/f
Cerasls =00 General foods 100
Meat, eggs, fish and
others Infant foods 50 [Uriit: Byl
*1 The regulation values wera sat also taking into *2 Tha standard limits were set also taking into
conslderation radioactive strontium, consideration Sr-20 and radioactive I'.lll-'t{”'IlUI'ﬂ. BiC

Prepared based on the Ministry of Health, Labour and Weltare™s website, “Measures tor Radioactive Materials in Foods™ 63 Lde o 16

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.59 of Vol. 2, “Approach for the Establishment of the Standard Limits 4
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.56 of Vol. 2, “Food Categories [Reference]”).
(Related to p.174 of Vol. 1, “Indices Concerning Radioactive Materials in Foods,” p.61
of Vol. 2, “Approach for the Calculation of the Standard Limits (1/2),” and p.62 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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Measures for

w8 Food Categories [Reference]

® Basicidea
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

category Reasons to establish the limits Range of foods

1. ‘Water is essential for human life and there is no
. substitution for water, and its consumption is large,
Drmking 2. \WHO's guidance level for radioactive cesium in drinking ) Drinking water, water used for cooking and tea drinks,
water water is 10Bq/kg. ) i ) - which is 3 substitute for water
3. Strict managerment is possible for radicactive materials in
tap water.

"+ Foods approwved to be labebed as "fit for infants” based on

O The Food Safety Commission pointed aut that “the i r
Infant susceptibility to radiation may be higher in childhood than mqugg?gaﬁzg’raph (1] of the Health Fromation Act |t

foods Woetise s ) Foods and drinks sold as intended for infants
1. Children consume a lot. 7 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 Ingredient Standards for Milk and Dairy Products (Order of
than in adulthood.” the Ministry of Health and Welfare Mo. 52 of 1951)

Far the following grounds, foods other than given above are
categorized as “general foods,”
General 1 Can minimize the influence of individual differences in
eating habits [deviation of the foods to be consumed) } Foods other than given above
foods 2. Easy to understand for the general public
3. Consistent with international wiews, such as those of the
Codex Alimentarius Commission

Prepared based on the Ministry of Health, Labour and Weltare™s website, “Measures tor Radioactive Materials in Foods™ 63 Lde o 16

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
10Bqg/kg; and (iii) Strict management is possible for radioactive materials in tap water (p.42
of Vol. 2, “Waterworks System”).

For “milk,” the standard limit was set at 50 Bg/kg because (i) children consume a lot and (ii)
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 Bqg/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 (iii) 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.174 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 Health
Materials in Foods RiSk ASSESSment

[Food Safety Commission of Japan (F5SCJ), on October 27, 2011)
r 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.
L

AN

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

B 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 Chornobyl)

B 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 Chornobyl)

<< However, both data contain uncertain points in the estimation of radiation doses, etc. ==

.

;
B |t is difficult to identify health effects concerning radiation exposure below

100 m5v. . N
_ B [naccuracy in estimation of the amount of exposure

W Effects of radiation and effects caused by other factors are unlikely to be
distinguished.

h_ B Study population for epidemiological data serving as grounds is not large enough. /)

Lraxisns

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 mSyv, 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 Chornobyl 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
Updated on March 31, 2024
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Basic Knowledge on the Food-related Health Risk
TREEHNTTY Assessment

B 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™?
Radiation-non- Population exposed Population exposed
R’dh““’:’?‘mﬂ exposed to radiation from to radiation from
population population 0 to 125 mSv 0 to 100 mSv

R

. ' |
That risk increases as |
exposure dose increases :
|

was statistically
The risk increased for radiation exposure
exceeding 200 mSv™.

No differences were observed for radiation Mot confirmed
exposure less than 200 mSv™. Confirmed '

*1 Inacase of exposure to B-particles or y-rays, values are *2 Data covering all solid tumors
multiplied by a radiation weighting factor 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 Magasaki)

Lraxisns

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 mSyv 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 mSv, 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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e Approach for the Establishment of the Standard

WEGEHEE | imits € 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 mSw.

Mote) The International Commission on Radiological Protection {ICRP) considers that stricter requirements below 1
mSwyear would not achieve any significant additional dose reduction. Therefore, based on this, the Codex
Alimentarius Commission specifies indicators.

A

(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 Weltare™s website, “Measures tor Radioactive Materials in Foods™ 63 Lde o 16

The standard limits concerning radioactive materials in foods were set based on the annual
permissible dose of 1 mSv, 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.169 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
Ba/kg would not cause any problem for the dietary patterns of the Japanese people.
(Related to p.61 of Vol. 2, “Approach for the Calculation of the Standard Limits (1/2)”)

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

R Radionuclides Taken into Consideration

Materials in Foods

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

{1 The standard limits were set in consideration of all radionuclides whaose half-life is ane 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
MNuclear and Industrial Safety Agency.

Regulated radionuclides (Physical) half-life Strontium 90 29 years
Cesium 134 2.1 years Plutomnium 14 years -
Cesium 137 30 years Ruthenium 106 174 days

* The standard limits are not set for radioactive 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 TEPCD's Fukushima Dafichi NP5 at the same lewel as naturally occurring wranium

) However, as measurements 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 frem radionuclides other than rmdicactive cesium that people may receive from focds can be calculated by age
group based on such data as radioactivity concentrations in soil and easiness of transition of radicactive materials from soil to
agricuftural products, For example, for people aged 19 years or over, doses from radionuclides other than radioactive cesium
sccount 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.

A

Prepared based on the Ministry of Health, Labour and Weltare™s website, “Measures tor Radioactive Materials in Foods™ fa Lde o 16

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 mSy 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



N Approach for the Calculation of the Standard

Radioactive

Materials in Foods l_imitS (1/2)

(-Huw 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 m5w/y) from the total annual permissible dose of 1 mSw

# Domestically-produced foods are assumed to account for 50% of all distributed foods.
* The standard limits are calculated on the assumption that domestically-produced foods contain radioactive materials at
levels close to the magimum permissible limit,

2. Conversion from radioactivity concentrations (Bq) to radiation doses [m5v)

. Radioactivity Amount of Effective dose
““dh[tr;“s:; dose  _ concentration X consumption X coefficient
(Ba/ke) kgl imSw/Bag)

5' Under the preconditions mentioned in 1. above, the maximum limit for radioactive materlals in 1 kg of general :
i 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 >
! 00000181 [mSy/B

i OBEmSv=X (Bgfkg) X ®  |effective dose cosfficient in consideration of the |
: ¥ =120 (Ba/kg) (rounded off to three digits) effects of all covered radionuclides) H
* For sdults, the elfaiive dose coelligent for C3-134 js (000019 and 1Rt for C-137 i 0, 000013, The effective dose coellicient thus differs by radsansclide
Therelare, based on rées pective radonudides” corcentration ratios in Toods, the effectivve dose coefficient in consaderation of Che effects of b covered radianuclides was
used Tor the caloulation of the masdmum Bmits.
* Conpentration ratios change owver time o each radiorudide has a different hall-Hle, Therelon, the coeMicent an the sales side over the coreng 100 years was adopted,
¥ The gbens esplanation is just the gutline, Far more detailed calculation metbods, reler Lo the reference miptenal of the Pharmaceidical AMairs and Food Sanftaticn Council

Prepared based on the Ministry of Health, Labour and Weltare™s website, “Measures tor Radioactive Materials in Foods™ 63 Lde o 16

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 mSy 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 Bg/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 Bq/
kg, is the value set on the safe side to guarantee safety.

(Related to p.55 of Vol. 2, “Standard Limits Applied from April 2012,” and p.62 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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N Approach for the Calculation of the Standard

Radioactive

Materials in Foods l_imitS (2/2)

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

(" ] RV
| Age groups are divided Under 1 year old Total A60
Intervention more finely than for the average |
level: 1 mSy iskonal lati Male 310
wel: 1 mSwy prow 5|cma| regulation 110 6 years old
W values Fiarrale 320
Subtract permissible dose for drinking Pdale 190
water approx. 0.1 msv) 70 12 years.oud Femala 210 Standard
The upper Bmit is calculated in Male 120 limit
censderatian of the amaunt of 13 to 18 years old 100 Bo/kg
e P consumption and the conversian factor Fernale 150
obe ssible to [effective dose coefficient] by age grouwp. 19yearsoldor pale | 130
genaral foods older Fernale 160
m:::::fmd * Effects of radionuclides other than Pregnant women Fernale 160

cesium are also taken into account.
Minimum value 120

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

' The standard limit is set based on the strictest upper limit (the minimum value) out of ‘
® The standard limit secures an extra margin of safety from the upper limit especially for infants.

4, Standard limits for milk and infant foods r"
These categories are established in consideration of young children. Therefore, the "
fmz |
&2

standard limits should be stricter so that consumption of these foods would not cause =T '
any harmful effects even if all of them contain radicactive materials up to the upper limits. ﬂ e
=»The standard limits for milk and infant foods are both set to be 50 Bg/kg, namely ] Nl L.
half of the 100 Bg/keg for general foods.
Prepared based on the Ministry of Health, Labour and Weltare™s website, “Measures tor Radioactive Materials in Foods™ 63 Lde o 16

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.60 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 Bq/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.55 of Vol. 2, “Standard Limits Applied from April 2012,” and p.61 of Vol. 2,
“Approach for the Calculation of the Standard Limits (1/2)”)

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

Approach for Applying Standard Limits for Drinks

Radioacti .
e and Dried Foods [Reference]
Food category Standard limits for radloactive materials
Drinks

Green tea and Blend tea partially containing green tea

Green tea, ele, with Sugar, smalcha tea, lavaring, vitamin C, elc.

10 Bg/kg
Thie standard limit Tor drinking water i applied,

Barley tea

100 Bo/fkg
The standard limit for ganeral foods is applied to barley as mgredient,

Tea other than green tea and barley tea, such as BHack tea, oolong Lea,
herbial tea, du zhong tea, and houttuynia cordata tea; and coffee.

100 Bayfkg
The standard limit for ganeral foods is applied o the products in
drinkable form,

Products falling under milk (cow milk, low-fat milk, processed milk,
ete.] and milk drinks specified in the Ministerial Order an Milk and Milk
Products Concerning Compositional Standards, ete.|Onder of the

S0 Bg/ky
Thie standard limit Tor milk is applied.

binistry of Health and Welfare No, 52 of 1951)

100 Boyfkg
Motcha tea and other powderad tea (tea made by grinding tea leaves] | The standard limit for general foods is applied ta the praducts in powder
tarmi.
Powdered drinks that are served in diluted form 100 Bgfkg

Rottled drinks containing matcha tea but not containing green tea The standard limit fer general foods is applied to the final

axtrnet products,
Dried foods
Concentrated foods, including condensad soups, sauces, and dips 100 Bgikg
The standard limit for general foods is applied to the final
Diried fogds including fresre-dried foods, powdered soups, and instand pmduclﬁ,

miso soups

Prepared based on the Ministry of Health, Labour and Weltare™s website, “Measures tor Radioactive Materials in Foods™ 63 Lde o 16

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

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

* 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
japonica), 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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N Survey of Distributed Foods (Market Basket

Radioactive

Materials in Foods [ayl] WE?}

® A survey was conducted by purchasing foods distributed nationwide and precisely measuring radioactive cesium
contained therein.
Foods were purchased based on average food consumption by region (based on the National Health and Nutrition Suréey) and purchased
foods were mixed for measurement.
#Purchased foods were simply cooked In line with ardinary dietary ciroumstances and measurerment was conducted.
#Regarding fresh foods, those produced in the relevant reglon or the nelghboring areas were chosen if possible.
#® Based on the measurement results, radiation doses that people would intake from foods in a year were calculated
{surveyed in February and March 2023).

(msv) Upper limit (1 mSv/y) Annual radiation doses
1.00 . .
from radioactive cesium

Annual radiation doses:
0.50 T 0.0005~0.0010 mSv
0.10
0.00 8 22:j 23 :E2 §s gz
f§2:s; 3 3 EE§2 £3¢2 35
I E E ..I—E 2 =
R

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

Prepared based an the Ministry of Health, Labour and Welfare's website, "Measures for RBadioactive Materials in Foods" ﬁ’) [ Sea 1f

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

From February to March 2023, 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 0.0010 mSyv, 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, 2024
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Prefectures and Food Items to be Inspected (ltems for which
Radioactive Cultivation/Feeding Management is Difficult and Log-grown
Materials in Foods Mush ruorns]

Food items for which cultivationffeeding management is difficult and relevant prefectures to be inspected

Measures for

E = " " E B
Pearbiirisjelaind
EFpiEFe=acv zZ 5 =3
Iterns with redioactivity Wild mushrooms and wild plants o 9 o o 0 c 0 O o
concentrations excesding
the standard limits Wild bbird and animal meat ] & O o & g

Iterns with radicactivity Wild mushrooms and wild plants
concentrations betwaeaen

half of the standard Emit
vl Hhoe sbwnelard it Wild lsird and animal meat

Marina fish ><><><><><

Inland water fish - - - = - - i - - - - =
Log-grown mushrooms to be inspected and relevant prefectures to be inspectc-d

-§ E 3 2 = i _E
3 8§38 if;
= = =
z # 2 %4
Log-grown mushrooms Y A & A A A A & A A A & 4 &
: Mems whernin raficaclivity concenlraliors sacsedivg The el .-udllllllh ware detectad (her fibery products, Thike whanen radinact ity concsnbralions excesding ball of the standand

limits were detected)
H g:::-_w:r'!n radigactivly concentrations exceeding Falf of the standard limits smre detected | e uding those whersin radigactiviy concentrations esceeding the standard limiy were
e
: Rems requiing inspectians in consicerstion of the difficulbes i merapement (wild mushroome: sed wald plants), B mobility [wild brd and animal mest|, o the status of detnbobon
restrictions (marine fish)
| & Rems requiing rultivabion marapement and monitoning based on the influence of redoactive metenak: on maten ol used for produchon
| emy that are not dazsfied by relevant prefectures = those requiring inspestions based on repection results for the latest ocne year
| = Motking applicable

Foods Concerned Apples® {March 30, 2022) by the Nuciear Emergency Responss Headguarters

Prepaned based on the *Concepts of Inspection Planning and Extabishment and Canosdlation of Ibeme and &mees to which Restriction of Distrisution and far Consumption of f’) CExa e

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 FY2023.

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, 2024
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“&::f:;i;i:’ Prefectures and Food Items to be Inspected (Items whose
TPl Cultivation/Feeding is Manageable (excl. Log-grown Mushrooms))

'8

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

m

E

E

-

w
Items with radioactivity
concentrations between

hall of the standard limits Vegetables, etc.

and the standard limits

Rice [ |
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* Out of items requiring continued manitoring as being significantly affected by feeding management, milk is inspected
in Fukushima Prefecture and beef is inspacted in lwate, Miyagi, Fukushima and Tochigi Prefectures.

' Olasificatian based an intpection results for the latest ane year (From April 1, 2022, to February 2B, 2023

{ @ thems whergin ragenactivity cancentrations exceeding the standard limits were detected
: ltems wherein radsact ivity cancentrations exceeding half of the standard limits wiere detected [excludng those wherein radicactivity concentrations
exceeding the stardard limits were deteced)

. B : Food ferd dedgnated a2 inspaction tangets in the "Concepts af Inspactian Planning and Establishment and Cancelistian of Items and Areas tawhich
Restriction of Distribution and/or Conswmation of Foods Concerned Applies (March 30, 2023)" [Nudear Emergency Response Headguarters)

i — ltems that are not dassfied by relevant prefectures as those reguiring inspectians based on inspection results far the latest one year

Praparad based on the "Concepls of Inspection Planning and Estabishment and Cancellation al ltems and Areas to which Restriction of EE‘EEHII ﬁ
Distribution ard/far Consumptan of Foads Concerned Applies” (March 30, 2023) by the Nuclear Emergency Response Headquarters ﬁ

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, 2024



sl Concepts of Inspection Planning and Establishment and Cancellation
Radioactive of Items and Areas to which Restriction of Distribution and/or
WL Consumption of Foods Concerned Applies

Local governments marked with @ and
[those marked with B and & should conduct inspections correspondingly)

Municipalities [exceeding half of the standard limits) Other municipalitios
Exceeding half of the standard Hmits 3 orf more samples™ 1 or mare samples
Beef meat Once every three months for each farm househobd ™
Miilk Periodically for each cooler station™
Inland water fish Periodically

Marine fish

*1: It is permissible to divide a prefecture into multiple sones across municipalities and condect mspections far three o more samples in each
of those pomet.

=2: Far farm howsehalds whose feeding management has been recognized as appropriate by the refevant bocal government, it would suffice to
conduct imspections ance every 12 months or so. Howeser, inspections may be omitted lor cattle (i} baing led by farm households where
radicactive cesium has not been detected at levels exceeding half of the standard limits for the last three years, il] being fed only with
mported fead or fead produced in fields other than those subject to voluntary suspension of distribution and use of fead, and (i) for
which the relpvant prefectural gowernmant confirms that measures are being taken to provent use of any foed produced in fields subject to
woluntary suspendon of distribution and use of feed and finds that ingpections are not necessary.

*3; This dees not apply to cooler statians, otc. {i] where the relovant local government recognizes appropriate freding management, (i) where
what iz handled is only raw milk produced in areas whose distribution restrictions were lifted more than three years aga, and (i) where
napection results Tor the latest three years are all below hall of the standard limits.

Classification based on the inspection results for the last ore year ffrom &pal 1, 2022 to Febmuary 28, 20¢3]
O : Lecal governments whoie ingpections detected radicactve cesiurm concentrations exceedng the standard limits [exceeding half of the dandard lima#s far fishery
products)
Liz<al governments whase inspections detected radicactive cesium cancentratians exceedng half of the standard limis (excliading these categorized abowe|
A : Local governments requiring culthation management and mantoning based an the status of the influence of radizactive matenals on matenals used for productian

B - Local governments designated as mapsction targets in the Attachmsent to the "Concepts of Inspection Planning and Establishment and Cancellation of bems and
Aregs 1o which RBestriction of DEtibuticn ard for Corsumplion of Foods Conderned Apples® (Manch 30, 2023, Nudlear Emergency Respanse Headquarters)

Prepaned based on the *Concepts of Inepection Flanning and Establshment and Cancellation of Rems and &reas to which Restriction of Distribution and,/or Consumption f’) [
ol Fods Cocerm ed Spplas” (Manch 30, 2033) by this Mudlear Flllulgn'h.p Rt Haadguarans

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
0)

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 30, 2023) by the Nuclear Emergency Response Headquarters specifies as follows.

* Regarding local governments that have detected radioactive cesium concentrations
exceeding half of the standard limits in any food under this food classification since April
2022, 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, 2024

<D
oD
(7]
=
=3
D
w
—
(=]
-
=
oD
=
o
oD
D
=
=
(-]
=
oD
—
(1-]
=3
o0
w
=3
-
(=3
(=3
=
(7]

'8




'8

<D
o
wn
=
=
<D
w
—
[=]
==
=
o0
=
(=]
oo
(]
=
=
(-]
=
=]
=
<D
=3
o
w
=3
-
(=]
(=]
=2
w

TN Procedures for Inspections of Radioactive
Radioactive " .
Materials in Foods Materlals in FDDdS

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

(i) Radionuclide analysis using germanium semiconductor detectors

(i} * Screening by measurement of radioactive cesium using Nal scintillation spectrometers
« |ntroduced 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

e

* Mon-destructive Inspection technigues enable measurement without the process of shredding

Prepared baced on the "Mebsuies Tor Redamuclides in Foeads and the Cument Status” [updated in
Howvember 2021) by the Fharmaceutical Safety and Environmental Health Bureau, Ministry of Health, g
Labour and Weflare ) mEnmy

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 (TI) 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

SR 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
A

Radioactive materials
adhering to trees translocate

to fruits or shoots. J
%
Prepared based on the "Resgonses at Farmland” by the Ministry of Agriculture, Foresing and Fisheries (MAFF] h‘“"&' FF

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.

(ii) 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.180 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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LI Measures for Reducing Transfer of Radioactive Materials

Radioactive

T to Crops (1/5) - Decontamination of Farmland -

— Stripping of topsoil

al Inversion tillage T
./ (Topsoil removal) H\“-. 4 : N
Scrape away the topsoil to remove Replace topsoil with subsaoil,
radioactive materials which remain thereby reducing radioactivity
in shallow depth concentrations in the soil layer

where plants take root

Prepared based on the "Resgonses at Farmland” by the Ministry of Agriculture, Foresing and Fisheries (MAFF] h‘“"&' FF

Radioactive materials that were released into the air and fell onto uncultivated farmland stay
on topsoail.

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.181 of Vol. 1, “Distribution of Radioactive Cesium in Soil”)

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



Measures for Reducing Transfer of Radioactive Materials to Crops
(2/5) - Measures to Inhibit Radioactive Cesium Absorption through
Potassic Fertilization -

Measures for
Radioactive
Materials in Foods

® |n 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

Potassic fe_rt_ili_zer

—_

.
Rty

I:\“ KKI ) - || W{IK "': l{'" "\I
ik II.' | | 'III \\I <. v
& | JH\ Cs
F /AN \ Y
K| _ K
"‘M._ _./,.' ."/- B -/_-
CE .IKK/.:\u_

Prepared based on the “Inspection Results Concerning Radiaactive Materials hﬂr&' FF
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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ﬂ::f:;g:i:gf Measures for Reducing Transfer of Radioactive Materials to Crops

il (3/5) - Washing of Fruit Trees and Removal of Bark -

'8

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 pear tree

scraping of bark from major branches
of a pear tree and radiation doses

5.0

4.2
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® Bafore scraping

B After scraping

Count per minute (keprm)

Upper part  Side Lower part
Prepared based on the “Inspection Results Concerning Radisactive Materials MAFEE
in Foods” by the Ministry of Agriculture, Forestry and Fisheries [MAFF) i

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.180 of Vol. 1, “Transfer to Plants”)

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



ﬂ::f:;g:i:;f Measures for Reducing Transfer of Radioactive Materials to Crops

TP sl (4/5) - Pruning of Tea Trees -

'8

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

11 After pruning

Prepared bated on the "Inspection Results Concerning Radiaactive Materials |'|,,.|A FF
in Foods” by the Ministry of Agriculture, Forestry and Fisheries [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.180 of Vol. 1, “Transfer to Plants”)

Included in this reference material on March 31, 2013
Updated on March 31, 2017
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“&::f:;;::' Measures for Reducing Transfer of Radioactive Materials to Crops

e (5/5) - Management of Fertilizers, etc. -

-

» In order to prevent farmland soil from being contaminated with
radioactive cesium, the reference value of 400 Bg/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 NP5, even with
continuous application of these agricultural materials for long periods.

Prepared based on the "Resgonses at Farmland” by the Ministry of Agriculture, Foresing and Fisheries (MAFF] 'l'ill"a' FF

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)

Mumber of samples  Percentage of samples
inspection period Mumber of samples’ exceading the exceeding the
standard limit standard limit
Harvested in ~2011 26,464 592 2.2%
Harvested in 2012 Approx. 10.37 million B4 0.0008%
Harvested in 2013 Approx. 11.04 million 28 0.0003%
Harvested in 2014 Approx. 11.02 million 2 0.00002%
§ § 0 0%
Harvested in 2023
i o,
(A5 of January 9] Approx. 0.08 millian o 0%

1: For rice harvested in FY2020 onward, inspection of all rice bags has been replaced with random monitoring
by stages, and the number of samples decreased.

* Coverage: 17 prefectures including the Tokyo Metrogolis designated as inspection Largets in the "Concepts of Inspection Planning and
Establishment and Cancellatian of Items and Areas towhich Restriction of Distribution andfor Comsumption of Feads Concerped
Applies,” which compiles basic agproaches concerning radioactive materials in foods

Prepared based on the “nspsction Besults Concerning Radioactive Cesium Concentrabons in Sgriculbural Products” by the Ministry of Agricubure,
Forestry and Feheries and the "Information abouwt the Foad Test” by the Fukushima fssocetion for Securing Safety of Agrcultural Products

The production and distribution of rice are managed through measures to inhibit radioactive
cesium absorption by the use of potassic fertilizer (p.71 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 Areas under Evacuation Orders, etc. and distribution
of rice has been strictly controlled through inspection of all rice bags since FY2012.
However, 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',
and the number of samples decreased significantly (p.77 of Vol. 2, “Radioactivity Inspection
of All Rice Bags by Fukushima Prefecture”).

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 December 2023).
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).

1. 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, 2024




“ Areas Subject to Planting Restrictions for Rice to
be Harvested in 2023

| Rice harvested in 2022 | I Fanting restrictions | Rice harvested in 2023 |
Tl .-"d\w—ij’_"’ Fafca] = Planting and farming are net permiibed I - St ] -
b “. = ’*—'_ﬁf'—:\ B Agricuttural iand conservation f Test growing - o

Agncuttyral land consenvabon stter decontamination and
test groseng under the management of a mumsopakty is
conducted.

Pregaration far resuning plasting
* afer formulating a management plan, demoratration for
resuming plantig i conductsd hasad therson

Intpection and management of all rice harvested
Altir Tarmulatog & managamint plic, msasunes L inh il
radiation almorpbon are Saken based thereon at ol farmiand
Harvested rice = 2l inspected [manzgement of all hansested
rice and inspection of all rice bags| and rice passing the
it in shipped sequentialy.

Inzpection and gement of all farm b

Bdiraares ga inhibit radicacires cesium absemption ane Laken
thoroughly by each farm household, and after mepecton
|inspection of ab noe bags), oz & shipped sequentially.

@ | Fukushirna Daiichi NPS

Fukushima
Prefecture I

- -

Lo : </\l Area | Hice harvested in 2023 Rice harvested in 2022
Planting restriction | 1,500ha 1,500ha
Agricultural land conservation f Test growing | 550ha B50ha
Preparation for resuming planting 300ha Dha
Inspection and management of all rice harvested Oha 100ha
Total | 2.350ha 2,450ha

*The total amownts do mot necessarily match due to rownding
Prepared based on the "Areas Subject to Planting Restrictions for Rice to be Harsested in 2023 by the Ministry of Agricutture, Ferestry and Fisheries {MAFF|

Entry and farming are restricted (planting restrictions) in Restricted Areas. In former
Habitation Restricted Areas, etc., 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
Orders, etc., 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, etc., 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 where rice containing radioactive cesium exceeding 50 Bk/kg was
detected in the previous year, etc., 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 Fukushima Prefecture, all rice bags are
inspected, in principle.

However, Fukushima Prefecture started to adopt random inspection in lieu of inspection
of all rice bags by stages starting from rice harvested in 2020.

Included in this reference material on February 28, 2018
Updated on March 31, 2024



Producer identification barcode
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*Bags of brown rice

*The photo is for illustrative
purposes only

“ Radioactivity Inspection of All Rice Bags by
Fukushima Prefecture

" Fukushima Prefecture has been inspecting all bags of rice harvested throughout the prefecture since |
2012, apart from inspections based on the inspection guideline. For rice harvested in FY2020 onward,
inspection of all rice bags has been replaced with random monitoring by stages. From rice harvested

| in FY2023, Tamura City started to adopt random monitoring.

Inspection certificate
|far brown rice|

Rice producers attach their
identification barcodes to
all bags of rice and bring

A belt conveyor-type
SUrvey meter scans
barcodes and measures

Only rice bags for which
measured values were
below the standard limit

Inspection certificate is
attached to bags of
brown rice that passed

them to inspection stations.| |radioactive cesium levels. pass the inspection. the inspection.
*Prepared based on the website of the 4’
Fukushima Prefectural Government Radicactivity Inspection results can be chacked using QR~ [quick response] codes.

"Fukushima Association for Securing Safety of Agricultural Products”
https:/fukumegu.orgfok/contentsV2 fkome_summary_2_html [in Japanese)

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'. From
now on, the inspection method is to be shifted to random monitoring by stages also in
former Areas under Evacuation Orders, etc. From rice harvested in FY2022, Hirono Town
and Kawauchi Village, and from rice harvested in FY2023, Tamura City started to adopt
random monitoring.

Whether the rice has passed the inspection can be checked as follows.

In the case of brown rice packed in a standard 30-kg paper bag that passed the
inspection, an inspection certificate is attached to the paper bag. An identification number is
entered in each inspection certificate, and inspection results can be checked on the website
of the Fukushima Association for Securing Safety of Agricultural Products.

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”: https://www.pref.fukushima.lg.jp/
sec/36035b/suiden-zenryozenhukurokensa-fag.html (in Japanese))

1. 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, 2024
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DA Changes in Inspection Results for Vegetables,
Fruits and Beans Fru its a nd Bea ns
1 Dl
Percentage of samples sucepding the standard it
Inspection period * Faguaiiss i Hhie paea il Farick ané e aus b of mmplis.
Wegelables Fruits Bears
i Aifter the scodent to the and of
Hirg
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3 W HI20 O [4,159] O (EG1) 0% (119)
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* Coverage: 17 prefectures including the Tokyo Metropalis designated as inspection targets in the "Concepls of Inspection Planning and Establishement and
Cancallation of lvems and Areas o which Restriction of Dstribution andfor Consumplion of Foods Concerned Agplies,” which comgiles basic
approaches cancerning radioactive materials in leods
P niad Bachind o e i85 portaan Raesu R Do moer i g Radh cactie Cesaim COS0EN et ns in Lvesoch Producs” By whe M iy of Sgnceliuee, Forisiry and Fabangs
ard #8e “impection Amuth Conceming Rad icactive Maieriads in Fenda® by the Minbésy of Health, Latowr snd WeHare

Upon production and shipment of vegetables, fruits and beans, measures to inhibit
radioactive cesium absorption by the use of potassic fertilizer are taken (p.71 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 September 2023.

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
Ba/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, 2024



Ensuring Safety of Livestock Products

Ensuring safety through

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

(ii) testing of radioactive cesium, and

(iii) restriction of distribution according to
testing results

Prepared based on the "Resgonses at Farmland” by the Ministry of Agriculture, Foresing and Fisheries (MAFF] MA FF

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
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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 Bqg/kg for general foods and 50

. Ba/kg for milk).

T e v s
100
Pigs 80
Chickens 160
(Cultured fish 40 )
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Prepared based on the "Resgonses at Farmland” by the Ministry of Agriculture, Foresing and Fisheries (MAFF] h‘“"&' FF

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)

-

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

and

v'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 "Resgonses at Farmland” by the Ministry of Agriculture, Foresing and Fisheries (MAFF] hﬂl'&' FF

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.70 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



RSN Inspections for Radioactive Cesium in Livestock
JUUES Products

«  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, (i) 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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Prapared based on the "Concepts of Inspection Planning and Establishment and Cancellation of items and Areas to

which Restriction of Distribution and/for Consumption of Foods Concerned Applies” [March 30, 2023} by the
Nuclear Emergency Response Headguarters MAFF

Raw milk is also inspected periodically by Fukushima Prefecture.

Included in this reference material on March 31, 2013
Updated on March 31, 2024
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RSN Changes in Inspection Results for Livestock
ZCLIEEN Products
Percentage of samples exceeding the standard lime
WRaw mdk |l"|5|.'ﬂl:t|l:l|" an * Figerat in the pwrenthawe s are the sumber of mple _
Raw milk Boef Pork meat, chicken
B mEer meat and eggs
fiter ihe aceident o the end of 0% {1,929) 13% (78.299) o (1,066)
- QFert mast, chiccen Fran1a o 12,421) | Dooaw (153.362) 0% {1,588)
k= | mest Fra1d 056 12,040] 0% 1193.418) % 11,486)
T 6% FyIa14 o 11,845] o (186,937) o (1,120)
= FYI015 e 11,414] %% (220.862) 0% [508]
BE FYIIlE o {1,450] o% 4211,703) a% [796)
= FYHIL7 % (770 o (2113000 0% (e00]
E -E FYIILE a% [es2) 0% 209,940) a% [541)
] E‘"«'ﬁﬁ FYIOLS % [526) 0% 1203 868) % [531)
B E Fra0zo % 1273 % [19.767) % [343]
%E FYI021 o% (218 0% (85730 0% (360
£ 7 Frinza % [10a] 0% (5315) % [130]
&
£
(=N
05 e B e,
Afterthe  FY2002 Fra013 Frzi14 Fra015 Fra01s FY20L7 FY20LE Fraoa Frauzn Fra021 FYanaz
accidenit ko
the end of
FY2011
* Coveraga: 17 prefactures including the Tokyo Metropalis dessgnated as inspection targets in the "Concepts of
Inspection Planning and Establishment and Cancellation of berms and Areas to which Restriction of
Distribution and/or Corsumatian of Feads Concerned Agglies " which camgiles badic approachas
concerning radioadlive malerials in feods
Prepared based on the “repection Results Concerning Redicactive Cesium Concentrations in Lvestock Froducts”™ by the Ministry of agrculture, Forestry and Fisherizs
ard the "Inspection Resulis Conceming Radioactive Materials in Foods™ by the Winistry of Healih, Labowr and Welfare

Feed for livestock is controlled to reduce radionuclides contained therein as low as possible.
m Reference values for radioactive cesium concentrations in feed

Feed for cattle and horses: 100 Bg/kg

Feed for pigs: 80 Bq/kg

Feed for chickens: 160 Bag/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 Ba/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, 2024
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NS Measures to Ensure Safety of Mushrooms and
LELES 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 =&
give guidance therefor

4, Disseminate cultivation technology to reduce radioactive
contamination

5. Provide information using the website and pamphlets and conduct
guidance tours

AN "y

Prepared based on the “Inspection Results Concerning Radiaactive Materials h,‘g FF
in Foods” by the Ministry of Agriculture, Forestry and Fisheries [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.

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,
i etc. [Reference]

e Mushroom logs and beds may be distributed nationwide.

« In order 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

Prepared based on the "Resgonses at Farmland” by the Ministry of Agriculture, Foresing and Fisheries (MAFF] M'&' FF

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.

200 Bg/kg

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

100%
o Bed-grown Shitake mushroams |- Parcentage of samples exceading the standand limit
. Inspection period * Figures in fhe parentheses ane he ramber of samples
@ Leg-grown Shiltake mushrooms Bied grown ShiToRe| Lqm Other mustwooms] Wild glants Wid I=:=
B0% 0 Other mushroams ’:',",::;:;"""r"""'h”"' 2 (1ma) aame (1,m) 1em% (1m0 o (h) 2 (i)
o . FYanLa % {aeel | % [1aso 3558 gi‘_l}
C1'Wild plants WA on Tacal | ek (% 184) aon [1,354]
S ’ Frana o%_laanl JEECN L 255% [Lais]
el £1Wild Lied and animal mest LrluE] o5 [754] | ifw (3403 oo (6)
0 . Frams ox a7l L1% L4,178) 22.1%
B0%
H Y27 o [as] 1 1w (zam) T.E% (16690
-3 E Frama [ L] % (31 T.r% (1,180
i= Yad o {50zl ) tl..?ﬁﬂ Lo (lLe4d) | oW (EELS)
au YA ox [419] o (1,800 2% (1,.804) 3 ]
E3 Franzy o (25l % (16930 Low fzoual | {
A a 0% WA s o7 o (13760 Lo (1.473) ok 4,730 it (3,176
b 1 Frame3 ox Ligal ow 6okl 7% Laz) L (3550 §0% {a31
¥E *Emgard ing FYIN21, data fre wild bird and amimal mask are s of Movembar 30, 2000, and daéa farsthersans as of Sestembar 10, 3027
g
u
i
a
i
o [.- “ | ull ' ol o _.h-]:l rjﬂ Ol =™ Ol [ 5| .-.|:|

After the Frzo12 FY2013 FY2014 Frz01s FY20Ll5E Fraal? FrzOle FYaoLe [ grankai] FY2021 FYI0az Fra023*®
acrident to
tez =red of
Fyaoll
*Ra gaidiegg Y1003, data far vald Bard and animal meal ais ool Naveimnber 30, 2003, and dats Ter othess are as of Septembes 30, 1003

"Conerage: 17 predectuies includng the Tekye Matiopolis designated as inspectaon targels in the "Condepts of Inspection Planning and Estabdishiment and Cance llation of
lems and Areas Lo which Restriction of Distribution ander Consumption of Foods Concermed Applies” which compiles basic approschses concerming rediosciive

materials in fgock N _ _
Prepared baaed an the "Inspecion Resuhs foncerning Radioactive Cesium Corgentratio ne in Lvestgok Profucts” by The Minkiry of Agn celtwe, Farestry

arad Fiskirss arsd Be Snipection Asulls Conceming Radicective Malenals in Feods” by U S stry of Haalth, Labour and Wellara

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 Bqg/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).
m 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 bird 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, 2024



Approach for Inspections of Fishery Products

/{5 Monitoring 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 species in which radioactive cesium exceeding 50 Bg/kg has been detected and major
fishery products are intensively inspected.

\:_ Inspection results of neighboring prefectures are taken into account. _/
Coastal fish Sea areas off prefectures are divided into zones in consideration of
|e.g., lapanese 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 appropriately in

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

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

Prepared based on the "Resgonses at Farmland” by the Ministry of Agriculture, Foresing and Fisheries (MAFF] M'&' FF

Monitoring of radioactivity in fishery products covers major fish species and fishing
grounds, and species in which radioactive cesium concentration exceeding 50 Bqg/kg has
been detected, 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 (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.

Included in this reference material on March 31, 2013
Updated on March 31, 2021
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SR Chronological Changes in Inspection Results for
-
LTSN Fishery Products
100%
Percentape of weples exceeding the standsed imit
* Fagures i the parentheses are the number of samples
Imrspection pencd In Fubsehima In Fubshima Dutade Fubushima Qutsiide Fukushima
Fredecture: Frefectuns: Prafecture: Prafectune:
Patarime Hshi Fresrwater Hsh Marnea fish Freshavaber fish
After the acddent to the end ) e , ¥ . !
-~ oA Y2011 Isos (3.074) 31.7% (345) 6% [2381) 19.1% (586}
FYI0L3 1258 L6370 13.8% {E55) 05 (337 | 5.0% [2723)
S (AP 2% (7.847) a. {6aa) a1% (9540 L% [2625)
= FY20L4 05% (B.753) 2.9% 1338) 0o2% (E994) | Lo% (2237}
E Fyais oA [B633) 1.1% 1&35) 0% [73a5) Gax (17860
= FY20L6 o% (8.242] 0.6% {7ou) % (7086 0.5% [15370
" FYI07 oA (R,550) 1.1% 1750 o 637 | 0% [1.303)
o ED%R FYZ0LE 002% 16.230) 0.5% 1509) 0% (55790 | 0% L1208}
£ Fyaoa o8 (5 456) 03k [1,183) 0w [g3as) | o [1,007)
w EYa020 arase (35700 v {rra) % (5085 0.1% (1045
T Fyana1 0.05% 13,986] 0.5% 1428) M [7.978) | me [1083)
L] FYacez 1 6a,195) T {473 0% (7759 % (1166
= FY2023{up to Dec. 5) 0% (2410 % {1790 0% [5042] ot (304)
Ao
a
E
[
B
s W [ Fukushima Prafeciure: Marina figh B I Fukushima Prefecture: Freslreater Mish
)
E 205 B Cutside Fukusnima Prefaciure; Marima fish B Dutside Fukushima Prefectura: Fresheater fish
i
=%
t% I . B
R —— [— [ [— R [— [— [ [— [ [ JE—
- [
=3aa
- . . . .
Inspaction results are tabulated on a nationwide basis. Maonitoring results from Barch 24, 2011 ta Becember 5 2003 tabulated by the Fisheries Agency

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 four 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 FY2022, 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, 2024



Provision of Information on Place of Product
Origin to Consumers

Fishery

Products

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

Display example

Zones for migratory fish |
[ iﬁmtm:l.r fish species] |

Salmon shark, blue shark, shortfin maka shark, sardines,
Indicate the water zone
of catch on a label

salmon and trout, Pacific saury, Japanese amberjack, Japanese
i'l II".}E‘II mxennilili?

jack mackerel, marlins, mackerels, bonito and tunas, lapaness
L8 s 2

flying squid, spear squid, and neon flying squid
Line of 200 nautical miles off the |
coast of Honshu

Due past ling extending from the
border betesen Aamari and
lwate Prefectures

(1] Pacific Ocean off the coast
Hokkaido and Aomori

Jum~

(i) OFf the coast of Sanriku Duie £a51 line extending from the
|morthern part) border between hwate and Miyvagl
1 Prefecturas

[iii] Off the coast of Sanriku
[southern part]

--| border between Miyagi and

Pue gast line extending from the

Indicate the water zone

Fukushima Prefectures

{iv) Off the coast of
Fukushirma K
{w] O the coast of
Hitachi and Kashima

of catch on a label
D east line extending lrom the ke a =
border betwesn Fukushima and A
Ibarak Prefectures

[wl) OFf the coast of Boso ./
Due east line extending

[ue east line extanding fram the ; =
border between baraks and Chiba 4 »

Prefectures

to the east from
Mojimazaki, Chiba

Y 9 &
o BAARATUT

128 4

Prepared baded on the "Responses at Farmland” by the Ministry af 'I'h"‘r‘l:l'- FF
Agriculture, Forestry and Fisheries (WMAFF)

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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T o Outline of Lifting and Easing of Food Import Measures by Other
by Other Countries and Regions after the TEPCO's Fukushima Daiichi NPS
Countries Accident

Status of countries and regions introduced import measures on Japanese food

after the TEPCO"s Fukushima Daiichi Nuclear Power Station accident

In respanse ta the accident at TEPCO®s Fulushima Daiichi MPS, countries and regians all over the world imposed various measures on imparts from Japan.
Howayer, a5 a result of all-put afforts by the government of lapsn, such regulatory measures have been Mied or eased {out of the 55 countries and reglans that
imposed measures, 48 hfted measures, while 7 continue imposing themi.

Details of regulatory measures

Wame of countries or regions
|Mumber of caurtres and reglons) E

Canada, Myanmar, Serhia, Chile, Mexico, Peru, Guinea, New fealand, Colombia, BMalaysia,
Ecuadar, Wiet Mam, brag, Australia, Thailand, Bolivia, India, Kuwait, Nepal, Iran, Mauritius,
Completely lifted import measures [48) Ciatar, Ukraine, Pakistan, Saudi Arabia, Argentina, Turkey, Mew Caledonia, 8razil, Dman,
Bahrain, Congo DR, Brunei, Philippines, Morocgo, Egyot, Lebanon, UAE, lsrael, Singapore,
LEa, LBK, Indonesia, EL, Iceland, Narway, Switzerland, Lischtenstean

Suspanded impaort of items from some

Contiruing impart prefectures (5) China, Hong Kong, Matau, South Korea, Tawan

reasures |7} Requests issuance of inspection cartificates

[ Franch Fo
for iterms from some or all prefectures (2] ussla, Franch Falynesia

" dig of Doroker 18, 2002 Chassdfcaion in accondance wiih the detalls of the regulaiory measwres; Predeciures indapan and fbems subject 10 respect e regulabory measures d#Mer by countny or neglon

Impaort ban on Japanese food by countries and regions after discharge of ALPS treated water

I Zame countries and regians intraduced impart ban after discharge of ALPS treated water. I
Type of measures and number of countries or regions Name of countries or regions
I f lith
mport ban on fishary praducts from all the Ching, Russss
prefecturas
Impart ban after Import ban on fishery praducts etc fram 10
H K
discharge (4] prefectures na rens
Imgort ban on fresh Feod ete fram 10 Macan
prefecturas

® ko ol Cetoher 16, 2020; Mearures much a2 reinfo eamant of impart inspaction on lapaness Sshery peosucts see conductad by Thadland and Malsyis

=
~

MAFF

In response to the accident at Tokyo Electric Power Company (TEPCQO)’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 7.

Following the discharge of ALPS treated water into the sea, China imposed a total
ban on imports of Japanese fishery products in August 2023, and Hong Kong and Macau
suspended imports of fishery products, etc. from ten prefectures in Japan. In October,
Russia joined China’s restrictive measures against supply of fisheries products from Japan.
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Chapter 9

Efforts toward Environment Restoration after the Accident

Chapter 9 explains efforts toward environment restoration after 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 restore 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.



Reduction of Radiation Doses

Radioactive materials released into the air due to the accident at Tolkyo Electric Power Company (TEPCO)'s
Fukushima Daiichi NP5 fell onto the ground with rain, etc. and adhered to soil, vegetation, and buildings in
people's living environment. 5oil 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 Keep away

e.2.) Strip topsoll; Remove branches e.g.) Enclose contaminated items e.g.} Prohibit access, atc,

and leaves; Remove fallen leaves; with soil or concrete; Replace

Wash off contamination, ekc. topsoil with subsoll, etc.

Surve:
o e . ol .
F 9 A
LA R | L

Prepared based on the website, "Environmental Remediation,® of the Minstry of the Environment

Radioactive materials released into the air due to the accident at TEPCQO’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.176 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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Changes in Average Radiation Dose Rates in Areas where the
b IERLLE National Government Directly Conducted Decontamination Work
(Residential Areas and Agricultural Land)

(_JAir radiation dose rates have been redeced approx. 18 years earlier through decontamination work, compared with a case where ne
measuras had been taken. 4s a result, additional exposure doses were also reduced

(_)Decontarmination is the basis for the reconstruction of disaster-affected areas. The national government is committed to contributing to
the reconstrection of those areas, including the lifung of evecuation orders, through an early reduction of radiation doses

1. Estimatian based on approx. 340,000 pieces of data from the results of the monitaring canducted prior ta decortamination work fram
Hovernber 2011 to Ootober 2006 and Che resulis of the menitering cenducted alter decantamination work from December 2011 1o June 2017

Alr dose rate [pSvh)

The averape radiation dose rates wers
::gllf::::?}: ::s-eratns. reduced by about 59% compared to the
derontaminaton work case without decontamination.

This means that decontamination work
accelerated the reduction of radiation

dose rates by appros. 18 years.
032
i
Alg. Pl M Mai M Kllas Mar. Mlar.
011 1z 013 2014 15 201k 2017 2018

PFrepared by the Ministry of the Environment

This figure shows radiation dose attenuation of accident-derived radioactive materials as
estimated based on approx. 340,000 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 on the graph shows radiation dose rates estimated based on the values
of August 2011 taking into account only the effects of natural attenuation and weathering
(natural factors such as wind and rain). The red line on the graph shows radiation dose rates
estimated including the effects of decontamination. Comparing both air dose rates in March
2018 shows that decontamination has reduced the average air dose rate by about 59%.
This means that the reduction of radiation dose rates was accelerated by approx. 18 years
through decontamination work.

Thus, through further decontamination combined with natural attenuation of radioactive
materials and other factors, radiation doses could be reduced at an earlier stage.

(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, 2024



Decontamination Methods

Decontamination has been conducted in accordance with the circumstances of respective areas.
Specific methods differ by location.

Effective methods differ depending an the status of contamination with radioactive materials. First, ambient dose rates
are measured, and an optimal method is selected on a case-by-case basis. Radiation doses are measured before and after
decontamination work to confirm the effects.

Selectionof ™, ; * 4

JIET Decontaminatien Confirmatl ,
Measurement O decontamination oo a":"cn an G:,':h;mff .'::'t'; "y
methods d W o s

Case Decontamination methods employed in areas with relatively low radiation doses ® The following are examples,
%7 :

-

incall - ¥
W leaning af paves and gueters of private houses  SRawing of wegetation |Preided by Dute City|

L
IFrovidied by Fubushima City|

Decontamination methods employed in areas with relatively high radiation doses [in addition ta the abowve mathads)

school yargs . . < off of garden sod, etc.
(Provided by Jage)  WWashing of building roafs, etc (Provided by Date City)

PmEan:'r] based on the website, "Ervironmental Bemediation,” af the Ministry of the Envicanment

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
subsoil.

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.70 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
Decontamination . .
Contamination Survey Areas

Special Decontamination Areas Intensive Contamination Survey Areas

Eyacuatian Orders- — i i
H Cifted frpas Municipalities designated as
hole-drea- Intensive Contamination Surey
Do Gy L fiatioen Arags

campleted Areas . L
BAimicipalities whose designation
Aiun| cipaiitis whoes as Special Decontamanation Areas

“pslgnation as oF Intersive Contamination
ortaimation Survey Areas was remaved

preas orimtensbe-- 1 || [ Special Decontamination Areas j

hwate
Prefecture

Kawamata g Survay ATeat was
Town & remoyved

|—|:-rwl.u| ] /"'- -
Derontamination Areas / t oy

I:I Resarictied Ao

Katsurao {
Village el TERCOS
E IE"\Ful:ushirn-.ﬂ w=-* Fukushirma
? Prefacture - Daiichi NP5
TEPCD': -"'"';--.[

Fukushima
»
Diaiichi
Okuma  wes
Town

-~ Tochig]
- Prefactire |

Gunma“
| P__r:sFEl.’l:l.il-rl-_- I.-I ;
e tharaki Prefecture
&
Satama H

Prefecture

r are
it

Az of Decemnber 31, 2023
Prepared hased an the wehsite, "Emdronmental Remediation,” of the Ministry of the Environment

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.

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 were designated as Special Decontamination Areas.

Intensive Contamination Survey Areas are areas where municipalities take the initiative in
decontamination work, and a total of 104 municipalities in eight prefectures were designated as such. The
national government has taken financial measures and technical measures to assist with decontamination
work in 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 Lift of Evacuation Orders, and the designation as a Special
Decontamination Area for Tamura City was removed in March 2022. Additionally, in Intensive Contamination
Survey Areas, it was confirmed that radiation doses decreased to below 0.23 uSv/h in 36 municipalities by
the end of December 2023, and the designation as Intensive Contamination Survey Areas was removed for
these municipalities.

Included in this reference material on March 31, 2013
Updated on March 31, 2024



Storage in Temporary Storage Sites

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

atatus of storage of _
Basic structure and managementfinspection of ;E,";'.'.nw;gr;';:l ;{2‘:;:";;;'
Temporary Storage Sites (example of Temporary
Storage managed by the national government)

Storage containers filled with removed soll and
waste

Shielding sandbags filled with non-contaminated
Soil

Flexihle contadnars (Rllad with rempwesd sodl and waste

Upper sheet [air permeable waterprood sheet, impendous shect, ote.]

Safe distance / Hesk ditsipation (Seguaing | Fipe /

. — .

=

Groundwater &
manitaring

Loswar shaat
{Impendous shest]

Prepared by the Ministry of the Emaronment

The soil and waste removed through decontamination work (removed soil and waste) 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 impervious layer (impervious sheet, etc.), and is shielded sufficiently by such
methods as placing sandbags filled with uncontaminated soil around the site to reduce
ambient dose rates at the boundary to the same level as that in the surrounding areas.

Additionally, the site is covered with an impervious 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.176 of Vol. 1, “Three Principles of Reduction of External Exposure”).

Included in this reference material on March 31, 2013
Updated on March 31, 2023
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Status of Removed Soil Outside Fukushima
Prefecture

l:_') Removed soil outside Fukushima Prefecture has been stored safely by respective
municipalities based on the storage methods regulated by the national government.

{)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.

"y 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,

lecti 4 ) N
::n Iectlc:tn ;qnd Storage Disposal
ransportation * Mo relevant Enforcement Regulation
* Regulated under * Regulated under
Enforcement Regulation Enforcerment Regulation Landfill Cowver sail
W -

Prepared by the Ministry of the Emnvironment

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 an Enforcement Regulation, etc.

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, the
MOE has been implementing demonstration projects on landfill disposal at three locations,
Tokai Village in Ibaraki Prefecture, Nasu Town in Tochigi Prefecture (completed in March
2020), 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, 2023
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Comprehensive Efforts to Restore Forests and

Decontamination

at places in the Forest where residents enter for recreatian or daily use;

Forestry in Fukushima g 2
D
()
=
|. Efforts toward regeneration of forests and forestry =
1. Efforts for ensuring safe and secure living environment 2. Effiorts for restoring Serfoyama forests close to residential houses 3
* Steadily continue decantamination work for forests near peopla’s = Based an needs af local prople, decontamination was canducted properly =4
houses, etc : : aQ
= For residential areas surrounded by forests on theee sides, taking ::;::;EEH e regenersting laresiny n broad feaf forests s bambes g
MEASURES 35 necedsary, such as de:-cx:ln!urrlin:lling farests ?I.:Irrl ar « Salect rodel district in and sround Areas under EuseLstion Crders =
further from the bardar or installing barriers to prevent soil runoff lincluding areas where evacuation orders have been lifted),
comprehensively promate efforts for restoring Satopome farests in those
3. Effarts for regenerating forestry in mountainous a el modal districts, and reflect the sutcames of swch effarts in carrying out
* Fromote a project to conduct tree thinning or other forest further appropriate measures. |*In FY2020 anward, efforts for restaring
maintenance work togather with measures concerning radicactive gtdfﬂwrw "-;t'm will be continued by expanding the coverage & the Satywama
materials, and a demonstration project aiming for regeneration of Bstaration Projects.)
forestry Nmﬂﬂmmﬂm}em

* Mewly prepare a guidebook an radiation safaty that is easy to
understand for workers

Il. Future-oriented efforts for research and studies

= Continuously engage in research and studies for monitoring
radiation doses in the forest, understanding behavior of radioactive
materials and reducing radiation doses; Continue eforts for
regeneration of forasts and forestry into the future while utilizing
the outcomes of such research and studies in formulating further
measure

—
e el = woieky bornass
[ e

IIl. Information provision and communication

= Meticulously pravide the latest infermation regarding knowledge on radioactive materials in forests and the national government's eftorts
toward regeneration of forests and forestry, using such media as relevant ministries’ websites and PR magazines

= Continue efforts for ensuring safe and secure lives of the people in Fukushima through maintaining good communication, including
dispatching experts

Prepared by the Minstry 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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s Interim Storage Facility for Removed Soil and
Facility Waste

{2 The Interim Storage Facility {I15F) was built to safely and intensively manage and store remeoved soil, waste, and incinerated
ash {=100,000 Bg/kg) generated by decentamination in Fukushima Prefecture, until final disposal outside the prefecture
within 20 years from the start of transpertation to the Interim Storage Facility.

T The total area of the planned site for the |5F is approx. 1,600 ha (almost the same as the area of Shibuya City in Tokya).
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 an the I15F project with a “Safety First” approach.

3 A cumulative total of 13.75 million m? of removed soil and waste generated due to decantamination work in Fukushima
Prefecture {including Restricted Areas) had been transported to the I15F as of the end of December 2023,
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At the ISF, the following are to be stored:

(i) Removed soil and waste (e.g. fallen leaves and branches, etc.) generated due to
decontamination work in Fukushima Prefecture;

(i) Incineration ash with radioactivity concentration exceeding 100,000 Ba/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. 1,600 ha, which is almost the same area as Shibuya
City in Tokyo. By the end of December 2023, the national government acquired land of
approx. 1,296 ha (approx. 81.0% of the total sites). With regard to land acquisition, the
national government considers not only a relationship of trust with landowners but also the
obtaining of understanding on the ISF project to be of utmost importance, and the national
government is committed to continuing efforts while providing sufficient explanations to
landowners.

Included in this reference material on January 18, 2016
Updated on March 31, 2024
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Construction of Interim Storage Facility

Reception/Separation Facilities, Soil Storage Facility ——————— —— AI'H';"'“"";:“F'“":I '“:‘:":“"5 T"mm —
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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 soil 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, 2023
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Interim Storage

sl Transportation of Removed Soil and Waste

) Transportation of the soll and waste from Temporary Storage Sites [T55) to the Interim Storage Facility (I5F) has been Implemented mostly using 10-
ton dumg trucks,

) Transgortation was commenced at the end of FY2014. In FY2023, rernoved Soil and wiaste will be transported fram 11 municipalities, and
transportation of removed soil and waste generated in Specified Reconstrection and Revitalization Base freas will aso be gromated. Additionally,
methads of transportng removed soil and waste directly to the I5F without gaing through a Temporary Storage 5ite will be conssdered.

{1 Safe and secure transpartation is being conducted through managing the whale amaunt of material to be transported and operation of trucks used for
transportation, and conducting arviranmental manitoring, et

1 Appraox, 13,750,000 md of removed soi and waste (including those in Restrictad Araas) has baen transported to tha I5F [as of the end of Decembar
Fuirgd]

e Management and monitoring of transportation
municipalites
Management of the whole armount of material to be transported
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In line with the FY2023 Policies for the Interim Storage Facility (ISF) Project published

on March 1, 2023, transportation of removed soil and waste generated in Specified

Reconstruction and Revitalization Base Areas, etc. will be promoted. Additionally, methods

of transporting removed soil and waste directly to ISF without using a Temporary Storage

Site will be discussed. As of the end of December 2023, an accumulative total volume of

approx. 13,750,000 m® of the removed soil and waste had been transported to the ISF.
Transportation is being conducted on a safety-first policy. Main traffic safety measures

are as follows.

1. Training for new and current employees: Training on transportation of removed soil and
waste to the ISF is provided to drivers of transport vehicles and other workers newly
employed. In addition, current employees who are already engaging in transportation
must also take refresher training 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 be noted.

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 (displayed 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, 2024



Interim Storage Final Disposal Outside Fukushima Prefecture and Technology
o Development Strategy for Volume Reduction & Recycling of the
SREEY Removed Soil

Process management of

strategy . - - 3
T NCERY Interim target (FY 2018) Strategy target [FY2024)

[Souwrce) Mindstry of the Environmeant

(Figure] Outline of the "Tachnology Development Strategy for Volume Reduction & Recycling of the Remaoved Soil under Interim Storage”
Prepared by the Ministry of the Enviromment

The Interim Storage Facility (ISF) was established based on a very difficult decision made
by the local people of Fukushima Prefecture. Fukushima Prefecture was most seriously
damaged due to the nuclear accident and people of the prefecture have been forced to
bear heavy burdens. In consideration of the fact that the people of Fukushima Prefecture
are already bearing a very heavy burden, the national government set up a basic policy to
achieve the “final disposal of removed soil and waste outside Fukushima Prefecture within
30 years from the start of the interim storage,” and on this premise, the people of Fukushima
Prefecture accepted the construction of the ISF in the prefecture. The final disposal outside
Fukushima Prefecture is the national government’s obligation and commitment to be fulfilled
without fail as clearly stipulated by law.

For achieving the final disposal outside Fukushima Prefecture, it is important to reduce
the total amount for final disposal through volume reduction and managed recycling of
removed soil and incinerated ash. For that purpose, initiatives have been taken steadily
to develop technologies concerning volume reduction, carry out demonstration projects
for promoting recycling, and foster understanding nationwide, in line with the “Technology
Development Strategy for Volume Reduction & Recycling of the Removed Soil and Waste
under Interim Storage,” which the Ministry of the Environment released in April 2016, with
the aim of presenting several feasible options for the structure, required area, etc. regarding
the Final Disposal Site by FY2024.

Included in this reference material on March 31, 2019
Updated on March 31, 2024
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e Basic Concept for Safe Use of Removed Soil
LGLUMN Processed into Recycled Materials
. {_) 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.
{1 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.

| Limited Use - Proper Management .,
+ The use of contaminated oil is 1o be limited to public project v The additional exposure dose should be rastricted balow 1
whose management entity and responsible system are clear such mSyfy during the construction.
a5 basic structure of Banking, which assumed not te change shape ¥ Radicactivity concentration recycling level of Cs-137 included in
artificially for a long time. the soil is below 8,000 Bo/kg as a principle, and is st separately
E.g., coastal levees, seaside protection I'-::-rr-.-\.ln,_ ermbankment ) for each use,
rmaterials for roads, cover soil for waste disposal sites, landfill " Shiglding is installed to cover soil and prevent the leakage and
materials and filler for land development, and farmland for seatiering,
flowers and resource crops Al The data is also recorded. /J.
", -

Thickness allowalbde enpugh 1o conduct repairing

a5 3 civil engineering structure Even if thare is any Cave-in or
collapse of slope, the thickress
af cover seil k5 ensured

Thickness af covering
Recycled L
materials

Covering soil shauld b designed to ensune the nacessarny thickness to confing the
additional exposure dose, aven under general repairing of a clvll enginaering structure.

Prepared by the Ministry of the Ervironment

To achieve the final disposal outside Fukushima Prefecture of the removed soil arising from
decontamination work within the prefecture, it is important to reduce the total amount for final
disposal through managed recycling.

In June 2016, the Ministry of the Environment (MOE) compiled the “Basic Concept for Safe
Use of Removed Soil Processed into Recycled Materials” in order to promote the safe use
of removed soil converted into recycled materials in an appropriate manner, while fostering
understanding and confidence among the public and local residents. The Basic Concept envisages
that the use of recycled soil should be limited only in public works, for which management
entities and responsibility-related systems are clarified. It also sets the upper limit for radioactivity
concentrations of recycled materials to limit additional effective dose, with the assumption that they
are used under proper management, by such means as shielding with cover soil.

Based on this Basic Concept, the MOE is implementing demonstration projects for the creation
of an embankment in Minamisoma City, for the development of farmland in the Nagadoro District
of litate Village, and for the creation of embankments for roads in the Interim Storage Facility.
Through these projects, the MOE found that ambient dose rates did not change before and
after the creation of embankments and that radioactivity concentrations in the air and rainwater
seepage, etc. were below the standard limit. Thus, it was confirmed that processed removed soil
can be recycled safely. Furthermore, measured concentrations of radioactive cesium in rice and
vegetables grown in developed farmland in the Nagadoro District of litate Village were confirmed
to be far below the standard limit for general foods (100 Bg/kg). From now on, based on the results
of these demonstration projects for recycling, the MOE will formulate the standards and guidelines
and will proceed with the efforts for full-scale managed recycling in FY2025 onward.

At the aforementioned demonstration sites, the MOE organizes site tours for the general public,
as well as tours and visits for a wide range of people, including students, local governments, and
overseas organizations, with the aim of obtaining public understanding concerning final disposal
and the managed recycling of removed soil and waste.

MOE’s website, “Recycling of Removed Soil”

http://josen.env.go.jp/chukanchozou/facility/recycling/ (in Japanese)

Included in this reference material on March 31, 2019
Updated on March 31, 2024



Waste to be Treated by the National Government under the Act on
Special Measures Concerning the Handling of Environment Pollution
by Radioactive Materials

(i) Waste from the countermeasure area
) Contaminated waste from the countermeasure area® designated by E :
the Minister of the Environment that satisfies certain requirements e Habe kg

SR YT

* An area that satisfies certain requirements, such that it is found that waste )

located in that area is likely to be contaminated to the extent requiring special L Mnamisoma
ranagement e t_';}
{= municipalities containing former Restricted Areas and former Deliberate s T e

) Harmie Tows
Evacuation Areas) : =

i Futiba Tomn

Tamira City LA

<Examples of waste from the countermeasure arga=
* Debris due to the earthguake and the tsunami
= Waste from demaolition of houses, etc. Tt ]

(i) Designated waste ot | §

3 Waste contaminated with radioactive materials derived from the | el 2 L
accident whose radicactivity concentration is found to exceed 8,000 il i i obpari ey

Ba/kg and which is designated® by the Minister of the Environment

* In light of the survey results concerning contamination status of incinerated ash
at incineration facilities and based on applications filed by possessors of waste,
the Minister of the Enwvironment makes a designation when radicactivity
concentration of waste is found to exceed 8,000 Bo/kg

<Examples of designated waste>
* Incinerated ash
= agricultural and forestry waste (rice straw, compast], etc.

Agricutbural and farest
brp-products {rice sirew

= The national government takes charge of the treatment of
waste from the countermeasure area and designated waste

Prepared by the Ministry of the Emvronment

Incinerated ash

At present, the area extending over 10 municipalities in Fukushima Prefecture is designated
as an Area for Contaminated Waste Countermeasures (an area designated by the Minister
of the Environment as an area in which the national government needs to take charge of the
collection, transport, storage and disposal of waste located therein; meaning the same as
a Special Decontamination Area). Waste discharged from this area is being treated by the
Ministry of the Environment as waste from the countermeasure area.

Waste contaminated with radioactive materials derived from the accident whose
radioactivity concentration exceeds 8,000 Bg/kg is to be treated as designated waste by an
appropriate method under the responsibility of the national government.

Included in this reference material on March 31, 2023




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 the Management Areas having been transported to Temporary
T Storage Sites)

:,_HIL"‘""’""‘"'“ A5 of the end of November 2023, a total of approx. 3,39 million tons of waste had been
transported to Temporary Storage Sites (of which, approx. 580,000 tons were incinerated,
approx. 2,350,000 tons were recyced).
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Tamura City 4 EII.I:I.:T-T“F"“ 4

CMLiMma Tavam X

[Remowal of tsunami rubble]
1 Tsunarmi rubble in former Restricted Areas was all transported to Temporary Storage Sites in

- March 2016, except for such rubble left in Restricted Areas,

" Maraha
Teran

[Installation of Temporary Incineration Facilities]

s o August 30, 2022 |-
el s LT

o Temsrny innersion Fackiis Groul ing thas: ling
P b wresvesa L il Thacee of ey reveoeed. €10

Marmie Town, Dkuma Town, Futaba Town i
and Futaba Town i

Kawauchi Village, litate Village (Komiya
district], Tomioka Town, Minami City i,
Minarmisoma Gty §i, Katsurao Village, litate
Village (Warabidaira district), and Maraha
Town

Demcdition of a damaged house, et

*Tamura City and K Town use existing waste disposal
facilities for disposing of disaster waste,

Tempaorary Incineration Fadlity in Okuma Town {December 2017) Prepared by the Ministry of the Environment

Waste from the countermeasure area in Fukushima Prefecture has been disposed of based
on the Plan on Waste from the Countermeasure Area, 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 2023, a total of approx. 3.39 million tons had already been
transported. Transported waste is recycled as much as possible.

It was decided to incinerate combustible waste to reduce volume at Temporary
Incineration Facilities constructed at 12 locations in nine municipalities. As of the end
of December 2023, 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, 2024



m Ensuring Safety for Temporary Storage of
Designated Waste
Temporary storage work (in the case of agricultural and forestry waste)

n == Put waste in tuugh"h'ags
Elevatea certaifl parcel of and surround those
land by adding soil bags with sandbags

Cover the whole area with
an impermeable sheet

Cowver them up with soil
to shield radiation

ey [l gt oot
(in the case of agricultural and forestry waste) St AL e

The status of storage at Termnporary Storage Sites is to
be checked to ensure that designated waste is
properly stored in compliance with the standards, ete.
specified in the Act on Special Measures.

* Take measures to prevent scattering and runoff of
waste

* Take required measures against radiation
{isolation or shielding using sandbags, etc.)

* Take measures to prevent infiltration of rainwater
using impermeable sheet, etc.

Siaft of the Regional Ervironmental Office chedking the storage status

Prepared based on the website, "Inforrmation on Disposal of Radioactive Waste," of the Ministry of the Environment, etc.

Types of designated wastes include ash left after incinerating waste contaminated by
radioactive materials, sludge generated through sewage treatment, soil generated at water
treatment plants to supply tap water (p.42 of Vol. 2, “Waterworks System”), agricultural and
forestry waste, such as rice straw and pasture grass, etc.

As of the end of September 2023, there was a total of over 450,000 tons of designated
waste in 10 prefectures, including Tokyo Metropolis. The 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.

In accordance with the Act on Special Measures Concerning the Handling of Environment
Pollution by Radioactive Materials, measures to prevent scattering and runoff of the waste
are being taken and the materials are stored by covering them with impermeable sheets
to prevent infiltration of rainwater. 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, 2024




Procedures for Disposal of Designated Waste in
Fukushima Prefecture

(7 The Ministry of the Ervironment has been carrying out 2 program to reduce volume and stabilize properties of designated waste through'|
incineration and drying, etc.

O With regard to designated waste generated In Fukushima Prefectura, waste with radioactivity concentrations exceeding 8,000 Bo/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 Ba/kg is
1o be transpaorted to the Interim Storage Facility. )

Volume reduction project |

Terminal treatment plant in Horikaesa
Town, Fukushima City

Specified waste — |

Fukushima Prefecturs Central
Purification Center [Konyama Oity)

i i i o "] ) ain
i. Designated waste (exceeding 8,000 Bg/kg) E&'?ﬁaﬁ:‘ém‘#?““‘ﬁ”é&:::f‘ fe E&?%‘f?_m:"ﬁ}ﬂ.‘.&"ﬁij‘ If:r;v;:'d*wl'luﬂ: i
i . the plart was demolished at the end of March sk aied inCineroned mame with radicily

ii. Waste in the Countermeasure Areas 205 zencantration s of B 000 Sqiky o belcw and the

i thy i P Resirched A A Delbarate Incinerabon mork mas completed ai the end of Fay 2006
morsthy in former Res TRAL AN aral

Evacuation Araas)

Sewage sludge

. . - . Samegawa Villa Warabidaira District, litate Village
Incineration at Temporary Incineration | = & | | . |
T e _ Irecireration of agricultural and foresiry waste Wedume mduction af contaminabed wasie
Facilities {combustible waste) s complutod at the end o luky 1015 érserated In Btace Willage and surrcurading Five

Gwitching statians | municipalities; & Temparary increretion

# G Fadlity started operation in January 2016 and
| {Tamwra City and Kawauchi Willags] widi-area waste treatment was comgleted in
Tha wiliime reduction project of st and HNovembar 2018

Toresbsy washe that was conductad i ks aras
wctending aoer Tamars City and Bawauchi R — - -
Yilage m Fukushima Prefecture was tompleted | Adachi District (Nihonmatsu City}
in February 2001,

Exceeding 100,000
Eq,

Thiz wolame reduction project of agricuhural
and Eareslry waile thal was cormdacted in
Hihareraks City i Fukushrm Prafechors wes
completed s Februsey 2022,

Agricuttural and forestry wasta, atc,

controlled Interim Storage
Il site Facility

Prepared by the Binistry of the Environment

In Fukushima Prefecture, designated waste with radioactivity concentration exceeding 8,000
Bg/kg but 100,000 Ba/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, 2023



Landfill Disposal of Specified Waste at Controlled
Landfill Site

O Inthe specified waste landfill project, transportation of specified waste was commenced on November
17, 2017, and was completed on October 31, 2023.

O At the Clean Center Futaba, transpartation of specified waste was commenced on June 1, 2023,

Developments concarning the Specified Waste Landfill Facility Waste to be landfilled and duration of waste transport

il 14, 2013 The national govermiment scked Fukis v Prelecture, Tomioks 1 i * al 1 T L
Tormmy, i NEvaka Taver far Gondent b eosnt the Consbution [We'aste 1o be larddilled] |* Wakte with radicactivity concentralians nol

of the sita, eaceeding 100,000 Br'kg)
Coaste fram the counlermBasure ares
Cibec. 4, 7005 Fukushima Prefecture, Tamioka Town, and Naraha Town CDesignated waste in Fukushima Prefecture

expressed thair inlention 10 approve (e program. CHouseh old waite fram 8 Futaba Counly municipaities

(AP 18, 2016: Er‘clfrrr.l ‘Waste Landfill I-amllgI \formear Fukushima Eco Tech

man Cantar) was nationalize [Duration of waste ranspart|
AN aste fram the countermeasure area and

dun, 27, 2014:  The national gavernment concluded a safety agreement with dasignated waste in Fukushima Prelecture:
Fukushima Prefecturs and the twao miunicipalies
Aparoe. & years
1Moy, 17, 2017: Transport of waste was commenced. [Completad at the end of Dctober 2023)
B TCHousehold waste from 8 Futaba Courtty

municipaties: Agprax. 10 years

Developments concerning the Clean Center Futaba Waste to be landfilled and duration of waste transport

[Waste 1o be landfilled] |* Waste with radicactivity concentratians not
- The MIDE concluded a basic agreement with the Futaba District raceeding 100,000 Bo/kg)
(JALE. 5, 2012 Brodder Municipality .ﬂ.sw:iaﬁuu and Fukushima Prefecture. CHausehold waste from 8 Futaba County municipalities
Cindustrial waste and general waste fram basiness activities generated in
; . . association with infrastructure development sctivities in Futaba County
g, T 200 R_:fam':'&;ﬁ;lgfﬂd‘:: 'ﬁ'ﬂf;::;im‘ﬂ;ﬁifﬁm with the Capecified waste generated In assaciation with demeodtion of damaged
baildings, etc. in Spedfied Reconstruction and Revitalization Base Areas

-
edandhil Fad iy

(0ot 31, 7023: Transportation of specified waste was completed.

CiDeC. 2020 Thie BDE commenced the devalopment wark, [Duration of waste transport]
TTransportation of specified waste

was cammenced in June 2023,
(CiMar. 31, 2023 The development work was completed

i, 1, W03 Teansportation of specified waste was commencad,

Designated waste, etc. with radioactivity concentrations not exceeding 100,000 Bqg/kg
generated in Fukushima Prefecture are to be disposed of promptly at the existing controlled
landfill sites (Specified Waste Landfill Facility and Clean Center Futaba).

In order to implement this project at the Specified Waste Landfill Facility, 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 transportation of specified waste was completed
at the end of October 2023. 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.

Regarding the disposal of waste, etc. generated in association with the development
of the Specified Reconstruction and Revitalization Base Areas, the MOE concluded a
basic agreement with the Futaba District Broader Municipality Association and Fukushima
Prefecture on August 5, 2019, concerning the utilization of the controlled landfill site owned
by the Association. Transportation of specified waste was commenced in June 2023.

To steadily facilitate disposal of waste contaminated by 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
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Miyagi Prefecture
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Status of the Five Prefectures concerning
Designated Waste

Ibaraki Prefecture
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Prapared by the Ministry af the Environment

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, based on discussions at municipal mayors’ conferences, while ascertaining the current status through the measurement of
radioactivity concentrations.

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 Miyagi presented selected candidate sites in January 2014, Tochigi in July 2014 and Chiba
in April 2015. 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 (MOE) 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 September 2023, waste disposal was completed through full-
fledged incineration, etc. in the Ishinomaki district and Kurokawa district, and full-fledged incineration was underway in the Sennan and Osaki districts.

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 agricultural and forestry 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 relevant municipalities. In June 2021, the MOE asked Nasushiobara City to cooperate in the provisional centralized collection of
designated agricultural waste having been stored by individual farm households and disposal of waste with radioactivity concentrations not exceeding
8,000 Bg/kg after removal of their designation as designated waste. From October 2021 to March 2023, the MOE conducted transportation of
designated waste from farm households to the provisional storage site in the city. Out of the transported designated waste, designated agricultural
waste whose radioactive concentrations have decreased to 8,000 Bg/kg or lower was incinerated with other general waste after going through
procedures for designation removal. In Nikko City, transportation of designated waste to the provisional storage site was completed, and Nasu Town
and Ohtawara City respectively decided on a provisional storage site. In this manner, efforts are being made by relevant municipalities.

Chiba Prefecture is also continuing efforts to obtain understanding from the 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 Ba/kg or lower at existing disposal facilities in a staged manner.

Included in this reference material on March 31, 2016
Updated on March 31, 2024
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Activities in Areas
under Evacuation
Orders
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Designation of Areas under Evacuation Orders
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(when the review of areas was completed)
* Dates in the parenthasas are the dates on which the designation

after the reviaw wias put into effect, respectively.
Prepared based on the 15th meating af the Nuclear Emerpency Response Headguarters |May 17, 2011) and the 315t meeting of the Nudear
Ermergency Response Headguarters (August 7, 2013, el

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 Lift 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; (ii) need for decontamination
and due consideration of children’s radiation exposure; (iii) 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; (ii) 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 daily
lives have been almost restored and decontamination work has progressed sufficiently centered on children’s
living environments; and (iii) consultations have been held sufficiently among the prefecture, municipalities
and residents.

(Related to p.173 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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Activities in Areas

under Evacuation

Orders Evacuation Orders and Removal Thereof

Designation of Restricted Areas and Areas under

April 22, 2011, onward

Area designation immediately after accident

April 2012, onward
After confirming cold shutdown of the reactors

Restricted Areas'"!!

&reas within 200 km in radius fram the Nuclear Poswer Station (HPS); The
redavant areas were designated as Areas under Evacustian Orders on
fdarch 12, 2011,

Preparation Areas for Lift of Evacuation Order
Areas where it is confemed that annual cumulative deoses will surehy
beome 20 mSw ar lowear ™

Deliberate Evacuation Areas

Areas 20 km or fasther from the NP5 whare cumalative doses would b
highly likehy ta exceed 20 mby within one year after the accident

Hahbitation Restricted Areas

Areas where annual cumvlative doses would be highly likely 1o exceed 30
mibw!™s

Evacuation-Prepared Areas in Case of Emergency
Areas within 20 krm @ 30 kmin radius From the NPS other than Deliberate
Evacuaticn &reas; The relevant areas were desgnated as Inc-house
Evacuation Aress on March 12, 2011

Restricted Areas!™

Areas where annal cumkative doses enceed S0 msy ™ atl present and
would ke highly likely to remain abave 20 mEd "2 gven after B years fram
tha 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 Muclear Emeargency Preparedness; Areas under Evacuation Orders and the 20-km zone of the Nuclear
Power Station were rearranged and were newly desipnated 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 Measwures Concerning Muclear Emergency Preparedness, following
the deemed replacement of terms

|*2) Basad on the dose data obtained through the 4th airborne monitoring survey after correction as of March 31, 2012

[*3) The term "#&reas whera returning is difficult” was formerly used instead of "Restricted Areas” as a literal translation from Japanase

PFrepared based on the "Bamc idea an Review af the Restricted Areas and Aress under Evaouation Orders i Besponse to the
Completicn of Step 2 and Matters 1o be Msoussed” (Decamber 26, 2011; Muclear Emergency Response Headguarters)

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 Lift of
Evacuation Orders, Habitation Restricted Areas, or Restricted Areas.

(Related to p.173 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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except for Restricted Areas)
As of lanuary 2024

Sgurce:; Prepared based on " Assistance of Residents Affected by the Nudlear Incidents [re. Evacuation Ordars)® of the Ministry of Economy, Trade and
Inclustry I:hllp.-.:_f.l'www.lnl.-li.gu.ip.l'ungl i.-.h."earlIlquuk.e.l'nuLIEur.l’ruadrrup_n'irlde:l_lmnl:l, and data of the Recanstruction Agency, atc.
* Detalled developments so far are shown on the website and in the data above.

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 lifting 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 retuming residents’ anxiety over health effects of radiation, measures are being taken to reduce radiation exposure and
eliminate health concerns (risk communication project). 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 Lift 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 (SRRBA) designated as Restricted Areas, upon
the reopening of the entirety of the JR Joban Line in March 2020. Evacuation orders were also lifted for the SRRBA in Katsurao
Village and Okuma Town in June 2022, in Futaba Town in August 2022, in Namie Town in March 2023, in Tomioka Town (Yonomori
and Osuge Districts) in April 2023, in litate Village in May 2023, and in Tomioka Town (in Oragahama and Fukaya Districts) in
November 2023. Evacuation orders were thus lifted for the entirety of the SRRBA. In areas other than the SRRBA in Restricted
Areas, Specified Living Areas for Retumnees were established in Okuma Town, Futaba Town, and Namie Town by January 2024.
In order to lift evacuation orders for those Specified Living Areas for Returnees, the national government will continue efforts,
such as decontamination work and infrastructure development. Although 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, these evacuation recommendations were also lifted 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 Fukushima Prefecture’s portal site, “Fukushima Revitalization Information Portal Site,” and the Ministry of
Economy, Trade and Industry’s website, “Assistance of Residents Affected by the Nuclear Incidents (re. Evacuation Orders).”

“Transition of the evacuation zones -Explanation-,” Fukushima Revitalization Information Portal Site

https://www.pref.fukushima.lg.jp/site/portal-english/en-1-3-1.html

“Assistance of Residents Affected by the Nuclear Incidents (re. Evacuation Orders)” of the Ministry of Economy, Trade and
Industry

https://www.meti.go.jp/english/earthquake/nuclear/roadmap/index.html

Included in this reference material on February 28, 2018
Updated on March 31, 2024
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Reconstruction and

et Traffic on Major Roads in Restricted Areas

the Accident

® Joban Expressway: The entirety was restored in March 2015.

Soar e Blns: S twerw a-re oo 0o jpfeny pressroomFiead_olMios 2004/ 12 2500006547 himl

® |R Joban Line: The entirety was restored in March 2020.

‘ n Sowrce; Mrps: My jreast o jpd press’ 2019 3020011 7_hed L, gl Cin Japaness|
k;\ P-“"! ® National roads and prefectural roads: Transit without carrying
Finamacma ciry and presenting a pass came to be permitted for National Road &

from September 2014, for Mational Road 114 from September

E‘L 2017, and for Prefectural Road 35 from September 2019,
=y | Exposure doses of drivers passing through
r) |
| (P— Nowember 2018
. I Dose survey period to August 2017 Movember to December 2019
| January 2019
ubsbre Toewm T
F ) Matianal Rasd B i
e Section S
- ot Y ik e EXDOSUM®  |automciles| 0,28 1.01 0.39 0.51
! dose while T T
Karaha Tomn 1
e I Pa55INg Biatarcyches 0.34 0.49% 0.63
AESIWY '\.\
\\ L thraough (usv)
.|_' N sirana Tawn
— Reference) Exposure dose during a round flight between Tokyo and Mew York: approx,
30 to 110 pSv

Sowrce: Prepared by the Support Team Tor Residents Alfacied by Muclear Incidents based an Che “Results of
Radiation Dose Jureeys in Resiricted Areas abong Mational Rosds 114, 399 and 459 and Prelectural
Rz 49 and 347 [September 15, J01T), the "Resls of Radiatan Dose Surveys in Resticted Areas
akong Maticnal Roeds 6 ard 114 and Predeciuaral Reads 34, 35, 36, 153 and 256" (Lanuary 30, 20200,
and MENCD East's website {hatps: fobance jpy hibakusenmypehibakurye ivml o Japanese])

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. Furthermore, the entirety of National Road 6
was reopened to foot and bicycle traffic in association with the lifting of evacuation orders
for the Specified Reconstruction and Revitalization Base Areas (SRRBA) in Okuma Town
in June 2022 and in Futaba Town in August 2022. The entirety of National Road 114 and
Prefectural Road 49 was reopened to foot and bicycle traffic in association with the lifting
of evacuation orders for the SRRBA in Namie Town in March 2023. 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 issued by 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, 2024



Revitalization from
the Accident

far the Lifting of Evacuation Orders)

[approwal of Flans for Specified Reconstruction and Resitalization Base Areas and Targeted Timing

bl Development of Specified Reconstruction and Revitalization Base
Areas and Radiological Protection Measures Therefor

Exampda of a 5|'.I9‘l.'|f =i Raconsiructon and Revitalization
Bage fraas [Futabs Tewn)

Targeted timing for the
Municipality name Approval date . ———
lifting of evaluation orders (T e T Mdkar B
Rizyitalization Base Areas
Arownd spring of 2022 T
Futaba Town LSep. 15, 2017 [Lifted on August 30, 2022) . Ampr
By around spring of 2022 Restrict ::
Crevwmii Tiuer Nov. 10, 2017 {Lifted on June 30, 2022) ~ N Ak
|2
. Mlarch 2023 -
Namie Town Dec. 22, 2017 [Lifted on March 31, 2023) ix‘ -*. -
__ . i
Arownd spring of 2023 M_‘_H_\-\__Fﬁ—ﬂ-'—u'r:'f
Tommioka Town Mar. 9, 2018 [Lifted on April 1 .
and Mowember 30, 2023
. “Speciicd Reconstructicon amd Aovitalizaton Base Area Recorstraction
Iitate Village Apr. 20, 2018 Iﬁrll:::?::p':'::s TI :IZIUEE; and Ravitalization Plan™ by the: RECOnSITLCHon Agency
- hitps. www reconstruction. po pytom cofmain-cot Lfsub-cak 1
Katsurao VI"EgE Ma'y' 11 2018 Il-',- araund =Pri"5 aof 2022 4 naia bpoten /201 AS1I162152 htmi (in lapenase|

[Lifted on June 12, 2032)

"Radiological Protection Measures at Specified Reconstruction and Revitalization Base Areas"
(Dec. 12, 2008, by the Cabinet Office’s Support Team for Residents Affected by Nuclear Incidents, the Raconstruction Agency, tha Ministry of the
Environment, and tha Secretariat of the Nuckear Regulation Authority)

#As Specitied 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
returming and rebuild communities ahead of the lifting of the evacuation order and the second stage to achieve the lifting of
the ewvacuation order for further accelerating related initiatives.

Erepared based on the "Radialogical Pratection BMeasures at Specified Reconstruction and Revitalization Base Areas”™ (2018] by the Cabines Office’s Support
Taam for Resdents Affected by Nuclear Incldents, the Reconstruction Agency, the Ministry of the Environment, and the Secretamiat of the Nuclear

Regulation Authority and the "Toward the Lifting of Evacuation Orders and Returning and Inhahbitation of Residents for Specified Reconstruction and
Bewitalization Base Areas" (2018) by the Ruclear Emergency Response Headquarters

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 (SRRBA) was established thereby. Plans for
reconstruction and revitalization of SRRBA that municipalities (Futaba Town, Okuma Town, Namie
Town, Tomioka Town, litate Village, and Katsurao Village) had formulated were all approved by
May 2018 and their development has been promoted. As a result, evacuation orders were lifted
for the SRRBA in Katsurao Village and Okuma Town in June 2022, in Futaba Town in August
2022, in Namie Town in March 2023, in Tomioka Town (Yonomori and Osuge Districts) in April
2023, in litate Village in May 2023, and in Tomioka Town (in Oragahama and Fukaya Districts) in
November 2023. Evacuation orders were thus lifted for the entirety of the SRRBA.

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 SRRBA 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 individual local governments’ wishes,
in addition to steadily managing individuals’ doses and securing a consultation system.

Included in this reference material on March 31, 2020
Updated on March 31, 2024
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Reconstruction and

pisiusilicall Development of Specified Living Areas for Returnees

[Specified Living Areas for Returnees in each municipality]

Okuma Town (approved on September 29, 2023) Futaba Town (approved on September 29, 2023)

Specifled Reconstruction and |

i
184

h
1

Frepared based on the "Reconstruction and Revitalization Plans for the Specified Living Areas for Returnees,” "Current Status of Reconstruction and
Futwre EMforts,” ete. of the Reconstruction Agency

Residents who are eager to return to their original residences in areas other than the
Specified Reconstruction and Revitalization Base Areas in Restricted Areas have long been
forced to live as refugees and local governments have strongly requested that the national
government clarify its policy on the lifting of evacuation orders as early as possible. In
consideration of such circumstances, in August 2021, the national government formulated a
policy to grasp residents’ intention individually and carefully and promote decontamination
of areas necessary for returnees in order to enable residents who are eager to return to
their original residences to do so during the 2020s (the Nuclear Emergency Response
Headquarters and the Reconstruction Promotion Council). In order to achieve this policy,
the national government amended the Act on Special Measures for the Reconstruction
and Revitalization of Fukushima in June 2023, under which a system was created to
enable mayors of the municipalities containing Specified Areas under Evacuation Orders to
establish Specified Living Areas for Returnees (SLAR) outside the Specified Reconstruction
and Revitalization Base Areas. In the SLAR, each municipality aims to achieve return of
residents through lifting of evacuation orders and to assist returnees’ reconstruction of
livelihoods.

Under this system, Okuma Town and Futaba Town obtained approval from the Prime
Minister for their Reconstruction and Revitalization Plans for the Specified Living Areas
for Returnees in September 2023 and Namie Town obtained the same in January 2024.
Decontamination, infrastructure development, and other initiatives toward the lifting of
evacuation orders will be promoted based on these plans. (Approval of the plans: as of the
end of January 2024)

Included in this reference material on March 31, 2024
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bl Decontamination and Demolition of Houses and other Buildings in
Revitalization from

ol Specified Reconstruction and Revitalization Base Areas

(_) ‘Works to demolish houses and other buildings and decontamination work have commanced in all of the six towns and villages (Futaba
Town, Dkuma 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 enwironment are thus steadily progressing.

("1 In order to achieve lifting of evacuation orders for the entirety of the Specified Reconstruction and Revitalization Base Areas [SRRBA) from
argund the spring of 2022 to around the spring of 2023, as had been targeted, demolition and decontamination of houses in the areas are
being conducted in collaboration with relevant ministries and agencies.

) In the 3RABA, decontamination has been completed for owver 90%, and the dermolition of houses and other buildings has been complated
for approximately §4% out of the total number of applications (as of the end of Mowvember 2023].

() In September 2023, for some areas in Futaba Town and Okuma Town, Reconstruction and Revitalization Plans for the Specifled Living Areas
for Returnees were approved, and decontamination and demalition of houses and other buildings were commenced in December 2023,

Decontamination work After

Tsushima
El=mentary Schocl
[Hamie Toynd

ITemioks Tomr|

Farmland im tha
Dzsge chsiri

Nagadoro
Community Center

litate Willage)

Prepared by the Ministry of the Emvironment

For Restricted Areas, relevant municipalities formulated plans for Specified Reconstruction and
Revitalization Base Areas (SRRBA) and environmental development (decontamination and
development of infrastructure, etc.) in those areas based on the Act on Special Measures for the
Reconstruction and Revitalization of Fukushima. After obtaining approval for the formulated plans from
the Prime Minister, they are to make efforts to achieve the lifting of evacuation orders within five years.

The Ministry of the Environment (MOE) carried out decontamination work and the demolition of
houses and other buildings in the SRRBA based on those plans. Evacuation orders were lifted for the
SRRBA in Katsurao Village and Okuma Town in June 2022, in Futaba Town in August 2022,in Namie
Town in March 2023, in Tomioka Town (Yonomori and Osuge Districts) in April 2023, in litate Village in
May 2023, and in Tomioka Town (in Oragahama and Fukaya Districts) in November 2023. Evacuation
orders were thus lifted for the entirety of the SRRBA.

At present, decontamination work has been completed for over 90%, and the demolition of houses
and other buildings has been completed for approximately 84% out of the total number of applications
(as of the end of November 2023). 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 District Broader Municipality Association (Clean Center Futaba). In August 2019, the MOE, the
Association and Fukushima Prefectural Government concluded the basic agreement thereon. In June
2023, transportation of specified waste was commenced.

For areas other than the SRRBA, the national government amended the Act on Special Measures
for the Reconstruction and Revitalization of Fukushima in June 2023, under which a system was
created to enable mayors of the municipalities containing Specified Areas under Evacuation Orders
to establish the Specified Living Areas for Returnees (SLAR). In the SLAR, each municipality aims to
achieve return of residents through lifting of evacuation orders and to assist returnees’ reconstruction
of livelihoods. With the aim of commencing pioneering decontamination work within FY2023, in
September 2023, for some areas in Futaba Town and Okuma Town, Reconstruction and Revitalization
Plans for the Specified Living Areas for Returnees were approved, and decontamination and
demolition of houses and other buildings were commenced on December 20, 2023.

Included in this reference material on March 31, 2021
Updated on March 31, 2024
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TS Fukushima Regeneration/Future Oriented
oLl Project

i In response to a request from the governor of Fukushima Prefecturs, the Ministry of the Environment [MOE)
commenced the Fukushima Regeneration/Future Oriented Project in August 2018,

() 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.

T

71 In response to local needs in Fukushima Prefecture, promote not only initiatives for environmental restoration but akso
initiatives toward a new stage of reconstruction of Fukushima to create and rediscover bocal value from environmaental
Concrete perspectives, including Decarbonization, Material Cycles and Matural Symbiosis,
ideas [ Strategically implement a cross-sectoral policy package by combining programs of the Ministry of the Envdronment
effectrvely, while taking the side of local communities through PR activities and information provision, including risk
communication, in response to pacple’s concerns about health effects of radiation

sw hr creation of industries H:n-.'\cmhulllrlnunl.'|':I:r||l-\l
< Job creation = < Reconstruction using natural resources =
& The BMOE SUPROrLs e LIEd[iLI!I af the waste recydling BPromGling measires to enhance national and
industry. &= a joint program with lacal companass, 2 T" E quasi-nartian parks based on "Fukushima Green
nan-pambastinles recycling facility was completed in = — w Aecanstriction’’ formulated with Fukushima
Oetober 2030 A e it Prefectre in April 2019,
®Dermanstrations of advanced recycling technologies and Raresasine =F tha ®|n 2022, Gandai-Azurna and Inawashino fArea STeg-up
commarcialization thereof are being promoted (recycling Doenuma Wistor Conter Program 2025, Praject to Fully Enjoy the Bandai-Asahi
af used solar panek, an autamatic sorting system using Mational Park was formulated to prossote related
_J1E T EY . nitiatives. In August 2023, Bandai-Asahi Natsanal Park
\Advanced recycling technohogy for solar panels il O Tsuchivu Qrsen and Takayw Onsen) was raglstared as
=" imamnmanisl macretan % & Zero Caston Park.
F RSk COATATha B %
' f 3 r}
& = . Support for local revitalization
« Reconstruction living environment = GacachoabmkmiiacydingiCossiaacs
®The MOE supports new town development A 2
to realize a decarbanized sodety. e R ® Radiation risk communication for =
W FY2023, the MOE condicted faasibiliny andi snpasnraiion ervironmental restaration projects thraugh
studies [F5) for three programs and prowvided 5 the utilization of Reprun Fisushima, a
fmancial support for the mtroduchan of i specified waste landfill information canter. ¥
an indeperdent and distributed energy . ®The MOE held events in Shinjuku Gyoen National Garden or 2
system, etc. for 11 programs. K , othar placas under its jurisdicton 1o intraduce the
Additicnally, the MDE established the "Decarbonization = Recenstruction attractions of Fukushima and the status of envirenmental
Town Plarming Platfarm in March 2023, siming o promole relesant restoration in Fukushima Lol T sl st o
initiatiees im collaboration amaong deverse entities in and outside \, schul s
Fuknishima. Preparad by the Ministry of the Environment

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 (Fukushima Regeneration/Future Oriented Project).

In August 2020, the MOE concluded the “Cooperation Agreement on Promotion of
Future-oriented Environmental Measures for the Reconstruction of Fukushima” with
Fukushima Prefecture. Under this agreement, the MOE is promoting future-oriented
environmental measures in collaboration with the prefecture, such as steady promotion
of the Fukushima Green Reconstruction Concept and promotion of global warming
countermeasures at the same time as the reconstruction of Fukushima.

With the aim of promoting waste treatment and creation of industries in Restricted Areas,
a non-combustibles recycling project in public-private collaboration was adopted and a
non-combustibles recycling facility was completed in Okuma Town in October 2020. In
addition, since FY2021, the MOE has been implementing a project to promote the creation
of pioneering communities titled “Decarbonization x Reconstruction” Town Planning and
has intensively supported survey, planning, and equipment for introducing an independent
and distributed energy system, etc. in Fukushima. Solar power generation systems were
introduced to the Okuma Town Office Building and a seaweed factory in Minamisoma City.

In April 2019, the Fukushima Green Reconstruction Concept was formulated with the aim
of reconstructing Fukushima by the use of natural resources, such as natural parks, and in
November 2020, the Fukushima Green Reconstruction Promotion Council was established
to promote cooperative initiatives by Fukushima Prefecture, the MOE, and municipalities
and relevant bodies in Fukushima. In March 2022, the Bandai-Azuma and Inawashiro Area
Step-up Program 2025, Project to Fully Enjoy Bandai-Asahi National Park, was formulated
and promotion to further enhance the attractions of national parks, etc. in Fukushima are
being implemented. In August 2023, Bandai-Asahi National Park (Tsuchiyu Onsen and
Takayu Onsen) was registered as a Zero Carbon Park.

Included in this reference material on March 31, 2022
Updated on March 31, 2024



New Stage of . .
Fukushima Innovation Coast Framework

® The framework aiming to create new industries in Hamadori area, etc, for the purpose of industrial revitalization of the
district

® The "Fukushima Innovation Coast Promotion Organization” (since July 2017; President: Saite Tamotsu {Senior Advisor,
IHI}}, the natienal government, Fukushima Prefecture, and municipalities are cooperatively carrying ocut 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 |
tbos s
Technology deselopment Accwmulation of the robot Cultivation of companies' sales channels

walling for wisdom domesticall industry centered on the thraugh suppart Tar technolagy

and intermationally Fuliushima Robot Testing Fickd devalopiem

Maraba Cenker for Remots Control Fuushirna Robot Testing Field that Frdkushirra

Technology Development whers B 3 simulabes @ @i rorenent tor Medical Device

dEmanetration tasts nagessary for : using field rabats anland, of s Development |
decammbdoning work, elc e and in the air Sugoit Cintre

iy ennchuctad

Demanstration af
a flying vehichk=
and irwitation of
related companies

Acrnspace Festa
Fufliuishima

Revitalization of the
agricultioe, farestry and
Fisheries industry by the use

Establishment of cutting-
edge renewable energy
recycling technology
Proadation of te introduction
af reniwabile prergy

Manyo no 5310 Wind Fam in
Minamzoima

of ICT and rabat technology
Creation of 3 new agriculbarsl
model by the use of ICT
Dierswsrat raticn of deiverless
brasctors

Fukushima Innovation Coast Promation Organization, national government, Fukushima Prefecture, municipalities, etc.

e e =5
s ources develapm et of wisitors jprevision

= Top-lewel actiwitios o et companies and suppor = Holding of classes 1o foster = Opering of the Great East Japan
maaching [Ty ee— "f;ﬁfﬂ“ﬂ ;1;:__:*"-"’*“'-":'"5 Earthquaka and Mucaar Disastar
FEuppoert Tor corstnaction of plants and deselopmrent callabaration with N . Pmirial Museam and kelding of .
.. ol e produdts educstioral nsbtutions oMt SYTECAIUmS g E\‘_ﬁwﬁ_ﬁ_ |

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 area, etc. in order to recover the industry and
employment in the district that was severely affected by the earthquake and the nuclear disaster.

At the third Subcommittee Meeting for Promoting the Fukushima Innovation Coast Framework held
on November 25, 2019, discussions were held on the “Blueprint of Industrial Development Placing the
Fukushima Innovation Coast Framework at the Core,” which shows independent and sustainable industrial
development in the Hamadori area, etc. envisaged from a medium- to long-term and broad perspective, as
well as the direction of concrete initiatives therefor to be promoted by the national government, Fukushima
Prefecture, municipalities and related organizations. Discussions were centered on further materialization of
the Framework that aims to develop a new industrial base in the Hamadori area, etc. On December 9, 2019,
the Reconstruction Agency, the Ministry of Economy, Trade and Industry and Fukushima Prefecture jointly
compiled the Blueprint.

For achieving the Framework, efforts have been made under the initiative of the Fukushima Innovation
Coast Promotion Organization to develop bases for R&D on decommissioning, research and demonstration
on robot technology, and information provision (the Great East Japan Earthquake and Nuclear Disaster
Memorial Museum), 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, and foster human resources, etc.

Major activities include 1,147 demonstration experiments (as of the end of September 2023) conducted
at the Fukushima Robot Test Field, which was opened in full in March 2020. Some companies are expanding
business in the neighboring areas, such as Namie Town and Futaba Town, while using the Field as their
core. In the Grand Design and Action Plan for a New Form of Capitalism and the Follow-up, which were
decided at the Cabinet meeting on June 7, 2022, it is stated that the national government will intensively
offer support for the improvement of the demonstration field and practical development of startups, etc. with
the aim of making the Fukushima Hamadori area into an advanced area for creating startups. Based on this
decision, since FY2023, the national government has been implementing preferential measures for startups
(point addition to startups and reduction of subsidy rates for large companies) and the development of a
broad area flight route in the Regional Reconstruction Commercialization Development Promotion Project
(Innovation Subsidies).

Included in this reference material on February 28, 2018
Updated on March 31, 2024
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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.



What is Fukushima Prefecture’s Fukushima
i 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 Stience Center for the Fukushinma Health Mansgement Swreey, Fukushirna Medical University
{infarmation on the Fukushima Prefecture's Fukushima Health Management Sureey)

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
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e Fukushima Health Management Survey

Fukushima Health

sl (Survey Promotion System)

[Purpose of the Survey]

Considering the effects of radiation due to the accident Promaotion systerm
at Tokyo Electric Power Company (TEPCO)'s Fukushima
Daiichi MPS, Fukushima Prefecture has commissioned
Fukushima Medical University to conduct the "Fukushima Prefectural Oversight
Health Management Survey” for all residents of the Committee Meeting for

fecture in order to monitor and improve their health for Fkushima Heaith
prefec et imp anagement Suriay
the long term and ensure their safety and peace of mind.

By continuously conducting surveys and health checkups,

Fukushirma Prefecture
Health Management
Survey Divisicn
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 Medical University | 3

Fukushima
Prefecture

Social Health and
Welfare Department,

Radiation Medical Science Center for
the Fukushima Health Management Survey

[Promotion system]

With advice, etc. from qualified individuals comprising Thyraid ealth Survey Health
. N . Ultrasoumd Health Sursay Personal Kanagement
the Prefectural Oversight Committes Meeting for Examination || Department Sugport || Survey support
Fukushima Health Management Survey, Fukushima Department Department )|, Department
Prefecture and Fukushima Medical University have been

. . Secretariat: Health Management Survey Division, Thyreld
jointly conducting the Survey. Excarnination Office

Fukushima Medical University established the
Radiatian Medical Science Center for the Fukushima
Health Management Survey in September 2011.

Frepared based on the "Fukushima Health Management Survey, Fukushima Prefecture” {website of the Radiation

Medical Stience Center for the Fukushima Health Management Survey, Fukushima Medical University)

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
Management Survey (OUEWiEW)

F,_ | Fukushima Health Management Survey [targeting all residents) I "ﬁ

To ascertain radiation doses [basic data) | >| To ascertain health conditions I—“\

Detailed Surveys

Basic Survey

Coverage: All e resading in the prefecture as of March
¥ 11 p::p: F F Thyrold Ultrasound Examinathon
Kethod: Self-reporting questonnaire survey —_

Caverage: All residents whe were arcund 18 years ald of younger at the time ol the
disasier
Cantent: Thyraid ulrasourd axamination

Content: Reord of hehawior on or after farch 11
[estimation of cxpasune doses)

Comprehensive Health Checkup (utilizing the existing health checkup system)

P |
V4

Coverage: Residenits of Evacuation Areas, e,

-~ i._ \Eoing it od j 'mi “I Canteril: General bealth chadkup ems + dilfarantiol Bukocyte count
i - h Caverpge: Residents af areas ather than | pesiodacal i v
E M et Fi by recaiving workplace or municipal
!'tu’hma Haalth Manage 5 Evaciation Aneas, elo health chighkugs, o Candes soreaning, may lnad ta
% Individusls enter and save the results of i Camtent: General bealth checkup ilerns | Rarky detection and reabment of Ssaas. ”
waricas sarveys and examinastions they & ===
receivad, - " checkups
S et ke dg= o (IR { Health checkups tarpeting residents uncowened by sry consentional health checkups }
b - <' I_|
i Database E "\'_ Mental Health and Lifestyle Survey (a questionnaire survey tangeting
# Dot 3 wiliznd for Forg 1 s health meramersent and residents of Evatuation Areas)
rregment af the residerds of Fubpshima Prefeciure
# Enowledee stdared thraugh this health management Pregnancy and Birth Survey (a questionnaire survey targeting pregnant
'\._ whl—anddduwmmum penerationd, _,J wamen who have obtained a matemity handbook)

r h - -
- I 7 >

"
Consultation and
NIW'W suppart

Prepared based on the cutline of the "Diagram Cutlining the Fukushima Health Management Survey” [website of the Fukushima Prefecture]

+ Whale body counter
+ Parsanal dodimeler

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 Chornobyl 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, 2024
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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

- -~ B - =
Inguiry Estimation of |:> Motification
sheet ) [:> external doses |

of the results
.

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.

.

Prepared based on the dth Expert Maeting on Communications with Muclear Disaster Victims Regarding Thair 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 (TEPCQO)’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



Basic Survey: Outline

[Period for estimation]
Behavior during the four months from March 11 to July 11, 2011

ol

[Coverage]
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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 Muclear Disaster Victims Regarding Thelr Health, Minkstry 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 disaster. 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



RN Basic Survey: Inquiry Sheets

There are two types of inquiry sheets: a detailed version and a simplified version.

W = @ Detailed version (conventional version) ® Simplified version
%-o e | NG ] ] R [m ™ oW
- N W EMF 3 8 v ® MW oA oM Pmid TCCEMOERSE. TR AN E TR T
(] mT = rp—t R ] [s :I. NEESEE MATASENERN DS
m i e .- ?)"' [s :.:q,.:r.-kxi\--u- 1
| e ¥ 3
E T il | AN respondents were asked to record the e T T
c<D - for 23 aa M ities thisy conduscted on an hourky TR . )
-< v R ==t ”: rthe peried fram March 11 to - :'r'-':;:l':l‘”_’-"";‘; -J!:'Uhttl.lf.ﬁ?..-
L=k e — B 25, but the simplified inquiry shest rnBs O bk Ol Wl ) ) )
e T T i me respondents o Summiarize L | = T.:;a.h TR RasinRan s
O] = i : Ry awior and only enter basic IR R " ea . .
ab :: W@ P bBehavioral patterns for a cartain period of - i L"-:l'\ll:l.l.l'.t'-'\-l':l;l;. IR FERTBIE LA
et Pirrea. il Imm  Em 1 mm
B = I AETEEEMT IOTEE B %kl B
i e ¥ = £ :_‘"_F_‘f - :_‘.-,-‘-; “’ﬁl-' T.‘-‘:-‘::_.ﬂ::;Fh?
. o e
;: = "": L8 — In Movember 2013, a simplified FERERA - - —
]u ww| | Tam | “h.-?:'. T inquiry sheet was introduced. icmu;;n-nl:l:. T T T
" s [ | ::IEEIEEJ"'-"!'I:F‘.I & L.E w-t-n
[Requirements for using the simplified Examples
. . 1 ] A peron whe was resding in Fukushima . .
InguiIry sh EEt] City at the bme of the dsaster, svausted . Sim th'E‘d
a in Kanspras 5 il | e -
People who h xperienced none or onl o jb;;ng,nuza:';ﬂmﬂu:f,m:‘”“ - version
ne significant behavioral rn chan
ESU'I:h asa l:hange of r-ESidEnEE, school or @ & person whi was redding In Fukushima Detailed
. . . Cliy at the me of the dsaster, svacusted
Wﬂrkplaﬂe due to evacuation or m@'u'll'lg: n tor Al zumakamatsu on March 18 but e version
& a =1L Fukierima Oty.an ) i)
the four months following the disaster S —

Pregared hased an the website of the Rsdistion Medcal Science Conter far the Fuksshima Heslth Management Servey,
Fulerdti ma Mechcal Unive reity (informatian onthe Ingury Sheets for the Basic Sursey)

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 disaster.

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 g
effective dose rates based on data of e
SPEEDI and the Ministry of Education, Culture, Sports,

_ Science and Technology (MEXT)
Survey period - .,
|+ March12ta 14 Evaluation results by

SPEEDI (effective dose rates)

Examine behavioral patterns based on
inquiry sheets of the Fukushima Health
Management Survey

Four months from March 11 to July 11, 2011

surveyed items « From March 15 Monitoring data released by
® Stays (places, hours and building onward MEXT (at that time) [ambient
structures) M dose equivalent rates) J

® Moves (places and hours)

oe AE ® " T w-ank Convert ambient dose equivalent rates to effective

Lo L UL . X - dose rates by multiplying by 0.6

I Ll 1 I,

LoOHE =" L * Divide into 2 km % 2 km grids

W Es . b il ) * Interpolate discrete data wsing software to create a map

* Values of natural radiation are not included.

Calculation of cumulative Evaluate effective doses based on behavioral patterns and dose rate
effective doses maps

Eregared based an the webaite of Fukustorma Prefecture, "Estimation of Extemal Dosss (Dukine of the Estenal Dose Extimation Systam and
Estimation Results by Model Fatiem of Bssomtion Behayor), Naboral Insttute of Radinlogical Scences® {December 13, 20115

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)

¢ol

Aaning diseg

 Effective dose
' rate uSw/h]

B oo
—LtE
IR

| & - bl

June 13

| 1% - 55
=3 - 1

B 100 - 5o
{pSv/h: microsieverts per hour)

Prapared Based en tFe website of Fukushima Préfectung, "B imation of External Desas {0uling of e External Doese Esirmalion Syatem
and Exirsstion Resadts By Mol Pattern of Evacustion Behaiar), National Fetitute of Radiclogical Soerce” [Desesber 13, 104 1)

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
@l 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.

Table 1

ol

Responses to the Basic Survey
As of March 31, 2023

(o)
Y
o
(1)
(72]
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<

Coverage | 2,055,236
, |etailed versian 493,997 24.0%
Simplified version 75,441 3.7%
Total 569,438 27.7%

Number of
rELpONGas

* Response rates are rounded off for each category,

Table 2
Response rate by age group
As of March 31, 2023

Age group 0~% | 10~19 | 20~29 | 30~39 | 4049 | 50~59 | &0~ at
Response rate| 46.8% | 36.3%| 18.2% | 24.9% 22.5%| 23.0%| 27.9%| 27.7%

* Rates [%) are rounded off.

Preparad based an the material for the 48th Prefactural Oversight Committes Mesting for Fukushima Health Managamant Survey

Approx. 569,438 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 for 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, 2024



Basic Survey: Results
Latest Survey Results; https:fwww,pref fukushima.lg.jp/site/portal fkenkocyosa-kentaiinkaihtml (in Japamese)

Results of estimated external effective doses by district
(for 467,256 people excluding radiation workers)

w —
2. S Lower than 1 mSv- - --99.3% Lower than 1 mSy - -
o Lower than 2 mSy
Z —
= Northam
¢<p district
< Az district . Lower than 1 mSv -+
r Lower than 2 mSv -+ *
4 Central district
a’
— Lower than 1 mSv = = *
twaki district

Lower than 1 mSy -+ *
Lower than 2 mSv - - -92,3% Lower than 2 mSy * - -+ 99.9%

Evaluation of estimated effective doses
Past epidermiological studies have not confirmed clear health effects of radiation below 100 mSw.
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 basaed on the material for the 48th Prefectural Owversight Committee Meeting for Fukushima Health Management Survey

Out of a total of 555,216 people for whom external effective doses have been estimated by
March 31, 2023, a total of 476,476 people submitted records of their behavior for the entirety
of the four-month period for estimation. The figure above shows the estimation results of
467,256 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, 2024



W Thyroid Ultrasound Examination:

Uitrasound

Examination Purpuse and CDUEI'EEE

"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 Chornobyl NPS Accident due to internal exposure to radioactive iodine.
Although radioactive iodine doses are considered to be lower in Fukushima than
in Chornobyl, 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, 1952, 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
Chornobyl NPS Accident due to internal exposure to radioactive iodine. Compared with
the Chornobyl 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, 2024
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hyroid
Ultrasound Thyroid Ultrasound Examination: Outline (1/3)

Examination

® Examination schedule

Preliminary Baseline Residents who were residing in Fukushima
Survey Oct, 2011 Prefecture at the fime af the disaster and were
Azcertan children's thyrold - March 2014 approximately 18 years old or younger (those
SLatus born from April 2, 1952, to April 1, 2011)
Full-scale Surdey ’
Mlake comparison with the .ﬁ.pnl 014
results af the Prebminarg - March 2016
Baielne Survey Those born From Spril 2, 1992 1o April 1, 2012
O every Dwo years until becorming 20 yaars
ME}' 2016 old, then ance every live years after bacoming
- March 2018 25 ywears old, for examgle, at the ages of 25, 30
and &g an
April 2018
- March 2020
April 2020
- March 2023

Due to the impact of the COVID-19 pandemic, the fifth-round survey was conducted during the period of three years from FY2020 ta
Frz022

Prepared basad on the report of the "Fukushima Health Management Survey” by Fukushima Prefecture [FY2021)

Even though radiation effects are unlikely to be detected, ascertaining the current thyroid
status of the relevant group of people is very important in order to monitor and support
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-round survey.

From the third-round survey onward, the participants receive examinations once every
two years until they become 20 years old and once every five years thereafter.

Due to the impact of the COVID-19 pandemic, the fifth-round survey was conducted
during the period of three years from FY2020 to FY2022.

Included in this reference material on March 31, 2013
Updated on March 31, 2023



Ultrasound Thyroid Ultrasound Examination: Outline (2/3)

Examination

@ Examination procedures and diagnosis criteria

Examination procedures

Primary Examination (ultrasound examination)

Examination in Fukushima Prefecture Examination outside Fukushima Prefecture
tchools, more than 30 medical institutions, public facilities, atc. The axamination can be recessed at mare tham 120 medical institutions
naticnwide.
gnostic Imaging
A1,A2 [ Grade ]:Ne
WCysts: 2000 mm or smaller lMedules: 5.0 mm er smaller B Cyst=: 20.1 mm or smaller W Nodules: 5.1 mm of smalles

h

Confirmatory Examination

Detailed ultrasound examination, blood test, urine
test, and fine-needle aspiration cytology (25 nesded)

Next examination
(Every two years until becoming 20 years old, then

avery five years thereafter, for example, at the
apes of 25, 30 and so on)

h Medical examination or treatment (e.g. surgery)

Prepared based on the Report on the Fukushima Prefecture's Fukushima Health Management 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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Ultrasound Thyroid Ultrasound Examination: Outline (3/3)

Examination

® 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 participants'
requests.

[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.

Prepared Emed on the wetsie of the REsciation Med ical Scence Center for the Fucashims Heslth fMena pement Survey, Folushimae edical Univeruty §rformation on the Teyroid U Rrssound Exa mizatos, FACN)

An ultrasound examination is conducted with an participant lying on his/her back. A doctor
places an ultrasonic probe with jelly on its tip over the participant’s thyroid (located around
the base of the neck) and examines whether there are any cysts or nodules while moving
the probe over the participant’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

el Thyroid Ultrasound Examination: Nodules

Examination

A nodule, which might also be called a lump, is an irregular density of
thyroid cells.

0 5 10 15 20 25 30mm

Size | t t ¥ T + 1
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 Confirmatary
Examination is considered to be necessary, the diagnosis is Grade B.

* |t 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
he 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 + Therefore, in the Thyroid Ultrasound Examination conducted through the
* The part circled with a Fukushima Health Management Survey, the Confirmatory Examination is
dotted line is a nadule. not performed for nedules of 5.0 mm or smaller; instead, an ultrasound

examination (Frimary Examination) is to be conducted in 2 to 5 years.

Prepared based on the Report on the Fukushima Prefecture's Fukushima Health Management 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

i e Thyroid Ultrasound Examination: Cysts

Examination

A cyst, which resembles a bag filled with fluid, is generally benign,
and is often found even in healthy people
0 5 10 15 20 25 30mm
Size b + + + + + |
Grade 42

€01

Grade B

* A eyst, which resembles a bag filled with fluid, is
benign, and is often found even in healthy people.

*  Cysts often change in size or number, and many
people have multiple cysts,

+  Examinations so far revealed that cysts are seldom
found in infants and young children but are found
more often in elementary, junior high, and high
school students.
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Single cyst Multiple cysts
* The parts pointed with arrows are cysts.

Prepared based on the Report on the Fukushima Prefecture's Fukushima Health Management Survey [FY2021)

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, 2023



W Thyroid Ultrasound Examination:

Uitrasound

Fnnrrna Handling of Cysts with Solid Components

Cysts with solid components are all judged as nodules.
Solidlcompanents!

When the maximum size of a nodule with

salid and cystic components (the length of
the orange arrow) is 5.1 mm or larger, the

participant 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.

* Insuch 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 mme-nodule is found in a 30 mm-cyst, the relevant participant is
judged to have a 30 mm-nodule and is diagnosed as Grade B (as the size exceeds 5.1 mmi).

Prepared based on the website of the Radiation Medical Science Centar for the Fukushima Health Management Surey,
Fukushima Medical University {information on the Thyraid Ultrasound Examination, FA0s)

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
participant 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.134 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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mT'Wmid Thyroid Ultrasound Examination:
trasound

el System for Examinations in and outside Fukushima

Expansion of available institutions and system for implementing examinations

in Fukushima Prefecture Examination venue of your choice
Efforts have been continued to increase the number L

of institutions in Fukushima Prefecture and to L 3
enhance system for implementing examinations in --_...- O
order to reduce the number of people who cannot

receive the examination due to various reasons. Public facilities b bt i AR

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,
Ini crder fo receive the Thyroid Ultrasaund Examination, you need to make a reservatian in advance with the Badiation Medical Science
Center for the Fukushima Health Management Surey,

Provision of explanation booths

Since July 2015, booths have been set up at examination venues in public facilities, etc. for
providing participants 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 Managerment 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



W Thyroid Ultrasound Examination:

Uitrasound

e Order of Full-scale Su rvey

L Lk

" .=+’ The examination has been
1.8 son| conducted sequentially,
starting in areas where

ambient dose rates were
highest after the disaster,

® Full-scale Survay [fourth-round survey) ® Full-scale Survey (fifth-round survey)
ifor those aged 18 or younger) (those living outside Fukushima Prefecture and

classification for analysis)

| — Municipalities where the FY2018 Primary Examination [ Muricipalities where the F¥2020 Primary Exarnination
was canducted (25 municipalities) witi conducted (25 municpalities)

: Munacigalities where the 2019 Primary Examination : Municipalities where the FY2021 Prirmary Exarmination
was conducted (34 municipalities) was conducted {34 municgalities)

Prepared based on the material for the 36th and 43rd Prefectural Oversight Committee Meeting for Fukushima Health Management 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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u;:,‘:;gﬂ P Order of Implementing the Full-scale Survey (Fifth-round Survey) of
el 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)

I Municipalities where the Primary Examination was
conducted in FY2021 (¥ municipalities)

Municipalities where the Primary Examination was
:I conducted in FY2022 (34 municipalities)

* Due to the impact of the COVID-1% 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
T conducted in FY2022 {34 municipalities)

Prepared based on materials for the 43rd Prefectural Oversight Committee Meeting for Fukushima Health Management 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



Results of the Preliminary Baseline Survey

Latest Exarnination Results: https:/fwww,preffukushimallg.jp/site/portal/kenkocyosa-kentaiinkai_html (in lapanese)

Thyroid Thyroid Ultrasound Examination:
Ultrasound
Examination

® Results of the Primary Examination

MNumber of participants [people) Nurnber of those diagnosed (people)
Breakdown by grade (%]
Mumber of Participants Those recommendad
aligible persons Diagnesis rate (%
gible p Examination rate = O oHdes g to take the
(people) outside of A .
| pecp %) the Confirmatory
referture | Examination
! A1l A2 B C
Tatal IRT 63T 00,472 (81.7) 9,511 300,472 {100.0) 154, 605{51.5] 143,573 (47.8) 2,293(0.8) | 1(0.0]
e -
Grade A : 99.2%
@ Results of the Confirmatory Examination
Mumber af Mumber of those who received a definitive diagnosis (peaple)
Mumber of  participants {people] . For next examination For regular healthcare program, etc.
ligible parsons Rate of definitive | 1 -
= El: F'I ; disgnosis (%) Those who received
people : ) Al A2 fine-needle
Exarnination rate (%] aspiration cytology
Tartal 2,293 2,130 [92.9) 2,001 (38.2) 132 (6.3} 579 [27.7) 1,380 (66,0 547 139.6)

& Results of the fine-needla aspiration cytalogy
Malignant or suspicious for malignancy: 116 people; 3% males and 77 females
Average age: 17.3 &£ 2.7 years old (8 to 22 years old]; At the time of the disaster: 14.9 £ 2.6 years old [6 to 18 years oid)
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).

Pregared based on the material for the 315t Prefectural Owersight Comrmties Meeating for Fukushinma Health Managermant Survey

These are the results of the Preliminary Baseline Survey, which was the very first Thyroid
Ultrasound Examination (FY2011 to FY2013).

Participants 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 participants 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, 39.6% went through fine-needle aspiration cytology, and 116 participants
were diagnosed as malignant or suspicious for malignancy. Out of these participants, 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,
participants, and their families.

Included in this reference material on March 31, 2016
Updated on March 31, 2023
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® Results of the Primary Examination

Thyroid Thyroid Ultrasound Examination: Results of the First Full-

Uitrasound
Examination

scale Survey (Second-round Survey)

Latest Exarnination Results: https:/fwww,preffukushimallg.jp/site/portal/kenkocyosa-kentaiinkai_html (in lapanese)

Number of participants |peopla) MNumber of those diagnosed (people)
Murmber of N Diagnosis Breakdown by grade (%)
eligible persons —_— Participants at Those recommended to
ipeopla) Bxam lr:::t{lllnn M2 enues outside of | 3te (%) A take the Confirmatony
the prefecture Examination
Al A2 B C

-t Total 381.237 270,552(71.0] 15,663 ﬂg;gf 108, 726(40.2) 155,596{55.0) 2.230.8) 0 [0.0)
c i
& = — =

® Results of the Confirmatory Examination Grade A : 99.2%

Number of

Murmber of those who received a definitive diagnosis [people)

Elizlgll':b:;r:;ni participants [people) Rate of definitive | For next examination Far regular hg'.al'lh;:rr: pru:ram. ete. -
i diagnasis (% o5E Who recemve

[peophe} Examination rate (%} . i A1 A2 fine-neadle
aspiration cytology

Total 2.230 1.877(84.2) 1,834(97.7) 63(3.4) I6T(20.0) 1.404(76.6) 200(14.7)

* 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: 71people; 32 males and 32 females
Average age: 16.9 & 3.2 years old {3 to 23 years old|; At the time of the disaster: 12.6 & 3.2 years old (5 to 18 years old)
Average tumor size: 11.1 & 5.6 mm (5.3 to 35.6 mm)
® 0ut 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),
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Freparad based on the material for the 42nd Prefectural Oversight Committes Meating for Fukushima Health Management Survey

These are the results of the first Full-scale Survey, which was the second round of the
Thyroid Ultrasound Examination.

Participants 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
participants 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 . . . a .
s 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% _amp=—"" 0.0% 0.8% ~ . 0.0% 1.0% ' 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 disaster  were aged 1 to 18 at the time  students in Nagasaki, Yamanashi and
of the disaster Aomori Prefectures (young children
aged under 3 were not covered)
Prepared based on the materials for the 27th and 4 2nd Prefectural Oeersight Frepared based an the "Survey Besults on Oetection Bates of
Committes Meeting for Fukushima Health Managament Survey Thyroad Abnormalities in the Examination in Three Prefectures
Otheer tham Fukeshima 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 participants 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 disaster, 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 participants aged 3 to 5 than in the group of participants 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 participants 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): e83220, 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
ool Full-scale Survey (Third-round Survey)

Examination

Latest Exarnination Results: https:/fwww,preffukushimallg.jp/site/portal/kenkocyosa-kentaiinkai_html (in lapanese)

® Results of the Primary Examination

Nurnber of participants (peopla) MNumber of those diagnosad (paople)
Briakd ade (%
Number of Participants Diagrioss reakdown by grade (%]
eligible persons | Examination rate | at venues ratlla (%) A Thase ::Wl'l'll'l':t'l'ldtﬂ to
(peopie) (%) sutside of the saks Tha Comimasany
refecture Examination
F Al A2 B C
—f - Tot: . 217,522 . -
= o artal 336,667 217,922{64.7] 12,512 (100.0) T6,431(35.1) 138,368(64.7) 1,502(0.7) 000
S w - =
(=)
o ® Results of the Confirmatory Examination Grade A: 99.3%
E Mumber of Number of those who received a definitive diagnosis (people)
3 MNumber of  participants {peopla)| Rate of definitive For next examination For regular healthcare pragram, ete.
8 eligible perdons diagnosis (%) Thaose who received
(= (people) - Al A2 fine-needle
= Examination rate (%) -
= aspiration cytology
m Total 1,502 1,104(73.5) 1,065(96.7) S00.8] 100(9.4] S55(89.8) To(8.2)
;‘; * The total of percentages with one decimal place may not be 100% due to rounding.
3 @ Results of the fine-needle aspiration cytology
-
9_’._ Malignant or suspicious for malignancy: 31 people; 13 males and 18 fermales
=3 Average age: 16.3 £ 2.9 years old {12 to 23 years old); At the time of the disaster: 9.6 = 2.9 vears old (5 to 16 yvears old)
=]

Average tumor size: 12.9 £ 6.4 mm (5.6 to 33.0 mm)

® Qut of 31 people whose turmors were diagnosed as malignant or suspicious for malignancy, 29 received
surgery (papillary cancer: 29).

Freparad based on the material for the 42nd Prefectural Oversight Committes Meating for Fukushima Health Management Survey

These are the results of the second Full-scale Survey, which was the third round of the
Thyroid Ultrasound Examination. Participants 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
participants 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



Thyroid Thyroid Ultrasound Examination: Results of the Third
e Full-scale Survey (Fourth-round Survey)

Examination

Latest Exarnination Results: https:/fwww,preffukushimallg.jp/site/portal/kenkocyosa-kentaiinkai_html (in lapanese)

® Results of the Primary Examination

Murmber of participants (people) Mumber of those diagnosed (people)
Breakdown by grade (%)
I.".anle"her of Participants at | Diagnosis rate [Those recommended ta
& 'H:: pnlzgnns Examination rate venues outside [3%) A take the Confirmatory
peaple (%) :ffelh'-“- Exarmination
refacture -
? Al A2 B c
183,410

Tatal 794, 23E 183,410 (62.3) 10,234 61,712 [33.6) 120,304 [65.5) 1,394 (0.8)  0(D.0) — -
(100.0) S o
— g — E (J%)

Grade A:99.2% =

# Results of the Confirmatory Examination (=]

hHumber of Number of those who received a definitive diagnosis (people) g

Mumber of  Participants (people) For next examination For repular healthcare program., etc. g

eligible persons Rate of definitive TThose who received |

1 ] o

(people) Examination rate (%) diagnasis (%) Al A2 fine-needle -

aspiration cytology =1

Total 1,394 1,036 {74.3) 1,016 (98.1) & (0.6) BE (8.7 922 [90.7) 41 (9.9) rx"

<Y

* The total of percentages with one decimal place may not be 100% due to rounding g

® Results of the fine-needle aspiration cytology =

Malignant or suspicious for malignancy: 39 people; 17 males and 22 females o

Average age: 170 £ 3.1 years old (9 to 24 years old); At the time of the disaster: 3 £ 2.9 years old {0 to 14 years old) =

Average tumor size: 13,1 £ 6.3 mm (6.1 to 29,4 mm)
® Dut of 39 people whose tumors were diagnosed as malignant or suspicious for malignancy, 34 received surgery
[papillary cancer: 34).

Prepared based on the material tor the 46th Prefectural Oversight Committes Meeting for Fukushima Health Management Survey

These are the results of the third Full-scale Survey which was the fourth round of the
Thyroid Ultrasound Examination.

Participants 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, 39
participants were diagnosed that their tumors were malignant or suspicious for malignancy.

Included in this reference material on March 31, 2021
Updated on March 31, 2023



Thyroid Thyroid Ultrasound Examination: Results of the Fourth
kel Full-scale Survey (Fifth-round Survey)

Latest Exarnination Results: hittps:/f'www. pref fukushima.lg.jp/site/portal/kenkocyosa-kentolinkai_html {in lapanese)

Examination

® Results of the Primary Examination

Mumber of participants (peaple) Mumber of those diagnosed (people)
Mumber of Participants at Breakdown by grade (%)
eligible persons |p, oo L veNUes outside D'EE"E;;S rate A Thase recommended to
(paopla) of the take the Confirmatary
(%) prefecture Examination
{people] Al A2 | B C
113,937

3 Tatal 752 93K 113,937 (45.0 7,960 (100.0) 32,835 [2E.8) 70,751 (70.0) 1,346 {1.2)  0(0.0}
w % - =

Grade A: 98.8%
# Results of the Confirmatory Examination

Nurmbser of Number of those who received a definitive diagnosis (people)
participants o
Mumber of [peaphe) For next examination For regular healthcare program, etc.
eligible persons Rate of definitive e
Those who received
ecple
(p 1 Euam:r';;gllm rate | diagnosis [3) Al A7 fine-meedle
aspiration cytelogy
Total 1,345 035 [73.2) 18 (99.2) 5 {0.5) Td(8.1) 439 [91.4) B0 (9.5)

* 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: 39 people; 10 males and 29 females
Average age: 17, T£3.0 vears ald (12 to 24 years old); At the time of the disaster: 6.7£3.1 years old {1 to 12 years old)
Average tumor size: 12,8273 mm [7.0 to 46.7 mm)
® Dut of 39 people whose tumors were diagnosed as malignant or suspicious for malignancy, 27 received surgery
|papillary cancer: 27}
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Prepared based on the material for the 43th Prefectural Owversight Committes Maeting for Fukushima Health Management Survey

These are the results of the fourth Full-scale Survey, which was the fifth round of the Thyroid
Ultrasound Examination.

The survey was conducted over three years due to the influence of COVID-19 pandemic.

Participants diagnosed as Grade A in the Primary Examination accounted for 98.8%
of the total. Those diagnosed as Grade B accounted for 1.2%. Most of those diagnosed
as Grade A2 had cysts of 20 mm or smaller, and most of 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 Full-scale Surveys (the second, third, and fourth-round
surveys).

In the Confirmatory Examination, as a result of fine-needle aspiration cytology, 39
participants were diagnosed that their tumors were malignant or suspicious for malignancy.

Included in this reference material on March 31, 2024



Thyroid Thyroid Ultrasound Examination: Results of Full-scale

LALLM Survey (the survey at age 25 years)

Latest Exarnination Results: https:/fwww,preffukushimallg.jp/site/portal/kenkocyosa-kentaiinkai_html (in lapanese)

® Results of the Primary Examination

Mumber of participants (paople) Mumber of those diagnosed {people]
Nurmb i I 1 Breakdown by grade [35)
JRdrmher o Participants at | Dlagnosis rate Thas : richeed |
eligible p?rsc-ns Examination rate venues outside (%) A tIaI:c:.t;;: E;r:;;:;a;n;r
{pople) (%) ;ftl-{e Examination
refecture
preee A1 A2 B c
11,674 .
Total 120,007 11,7819.1) 4,262 192.1) 4.952042.4) 6.087(52.1) G35[5.4) 0100
g =
Grade A: 94.6%
® Results of the Confirmatory Examination
Murmber of Mumber of those who recelved a definitive diagnosls (people)
participants .
Murmbser of (people) Far next examination For regular healthcare prograrm, etc
eligible persons Rate of definitive "Those who received
[people| Examination rate | dizgnosis %) Al A2 fine-needlel
aspiration cytobogy
Total 635 L23(a2.4) 500(95.6) 510 37(7.4) AS8|91.6) 43{3.4)

* The total of percentages with one dacimal place may not be 100% due to rounding.

® Results of the fine-needle aspiration cytology
Malignant or suspicious for malignancy: 22 people; 4 males and 18 females
Average age: 25.3 £ 0.7 years old (24 to 27 years old); At the time of the disaster: 15.5 £ 1.6 years old (12 to 18 years old)
Average tumor size: 14.4 £ 10.7 mm (5.3 to 49.9 mm)

& Qut of 22 peaple whase tumors were diagnosad as malignant or suspicious for malignancy, 14 received surgery
{papillary cancer: 13; fallicular cancer: 1).

Prepared based on the material for the 48th Prefectural Oversight Committes Meeting for Fukushima Health Management Survey

From FY2017, during the implementation period of the Full-scale Survey (third-round
survey), a survey for those who became 25 years old during the relevant fiscal year
was commenced as part of the Full-scale Survey. These are the results of the Primary
Examination for residents born in FY1992 through FY1996 and the Confirmatory
Examination for those born in FY1992 to FY1995.

Participants diagnosed as Grade A in the Primary Examination accounted for 94.6% of
the total, while those diagnosed as Grade B accounted for 5.4%. 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
participants 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, 22
participants were diagnosed that their tumors were malignant or suspicious for malignancy.

Included in this reference material on March 31, 2021
Updated on March 31, 2024
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Thyroid Thyroid Ultrasound Examination: Results of Full-scale
kel Survey (the survey at age 30 years)

Latest Exarnination Results: https:/fwww,preffukushimallg.jp/site/portal/kenkocyosa-kentaiinkai_html (in lapanese)

Examination

® Results of the Primary Examination

Humber of participants (peaple) Mumber of those diagnosed {people]
I I 1 Breakdown by grade [3)
umeerQ Participants al | Diagnosis rate Those recommended [o
Ellg::g.lcegﬁgs]uns Examination rate venues outside (%) A take the Confirmatony
%) rg{fﬁt&e - Examination
TClure
" Al ] B [
1,474
Total 212,626 1,524(6.7] 562 196.7) G55(44.4) G470 12618.5] 0 0.2
- —
Grade A: 91.5%
® Results of the Confirmatory Examination
Murmber of Mumber of those who recelved a definitive diagnosls (people)
participants .
Number of (people] Far next examination Far regular healthcare program, et
Eligilhle pnl.tr?uns _ Rate of definitive "Those who received
peOpiE] Examination rate | diagnosis (%) Al A2 fine-needls
asparation cytology
Total 126 75{54.5) 5a177.3) 1{1.7) 2(3.4) So[od.8) S(9.1)

* 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: 3 people; 0 male and 3 females

& Qut of 3 people whose tumors were diagnosed as malignant or suspicious for malignancy, 1 received surgery
ipapillary cancer: 1).

Prepared based on the material for the 48th Prefectural Oversight Committee Meeting for Fukushima Health Management Survey

From FY2017, during the implementation period of the Full-scale Survey (fifth-round survey),
a survey for those who became 30 years old during the relevant fiscal year was commenced
as part of the Full-scale Survey. These are the results of the Primary Examination and the
Confirmatory Examination for those born in FY1992.

Participants diagnosed as Grade A in the Primary Examination accounted for 91.5% of
the total, while those diagnosed as Grade B accounted for 8.5%. Most of those diagnosed
as Grade A2 had cysts of 20 mm or smaller and most of 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 participants were further 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 previous Full-scale Survey (the survey at age 25 years).

In the Confirmatory Examination, as a result of fine-needle aspiration cytology, three
participants were diagnosed that their tumors were malignant or suspicious for malignancy.

Included in this reference material on March 31, 2024



Thyroid Thyroid Ultrasound Examination: Results of the Preliminary Baseline Survey

Ultrasound and the Full-scale Survey (Details of Fine-needle Aspiration Cytology 1)
Examination Latest Examination Results: https:/fwww pref fukushima.lg.jp/site/portal/kenkocyosa-kentaiinkai.btml (in Japanese)

® Age distribution of participants whose tumors were diagnosed as malignant or suspicious for
malignancy as a result of fine-needle aspiration cytology

Results of the Praliminary Baseline Survey Results of the Full-scale Survey [second-round survey)
{116 participants) (71 participants)
Age distribution as of March 11, 2011 Ape distribution as of March 11, 2011
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Prepared based on the Materials for the 215t Prefectural Owersight Committes Meetings for Fukushima Health Managamant Survey

These graphs show the age distributions of participants 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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Thyroid Thyroid Ultrasound Examination: Results of the Preliminary Baseline Survey

Ultrasound and the Full-scale Survey (Details of Fine-needle Aspiration Cytology 2)
Examination Latest Examination Results: https:/fwww pref fukushima.lg.jp/site/portal/kenkocyosa-kentaiinkai.btml (in Japanese)

® Age distribution of participants whose tumors were diagnosed as malignant or
suspicious for malignancy as a result of fine-needle aspiration cytology

Results of the Full-scale Survey Results of the Full-scale Survey
(third-round survey) (31 participants) (fourth-round survey) (39 participants)
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 46th Prefectural Oversight Cormmittee Meeting for Fukushima Health Managemeant Survey

These graphs show the age distribution, as of March 11, 2011, of participants 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, 2023



Thyroid Thyroid Ultrasound Examination: Results of the Preliminary Baseline Survey

Ultrasound and the Full-scale Survey (Details of Fine-needle Aspiration Cytology 3)
Examination Latest Exarnination Results: hittps:/f'www. pref fukushima.lg. Jp/site/portal/kenkocyosa-kentolinkal_btml [in lapanese)

@ Ape distribution of participants whose tumors were diagnosed as malignant or suspicious for malignancy
as a result of fine-needle aspiration cytology
Results of the Full-scale Survey (fifth-round survey) {48 participants)

Age distribution as of March 0
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Prepared based on the material for the 53rd Prefectural Oversight Cormmittee Meeting for Fukushima Health Management Suréey

These graphs show the age distributions of participants whose thyroid lesions were
diagnosed as malignant or suspicious for malignancy by fine-needle aspiration cytology in
the Full-scale Survey (fifth-round survey): they are shown by the age as of March 11, 2011
(top) and at the time of the Confirmatory Examination (bottom). 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 Full-scale Surveys (up to the fourth-
round survey).

Included in this reference material on March 31, 2025



Thyroid

st Thyroid Ultrasound Examination:
el 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 participants whose tumors were diagnosed as malignant or suspicious for malignancy as a result
of fine-needle aspiration cytology (against the total participants of the Primary Examination)
Sl ol T Material for the 30th Frefectural Oversight Committee Meeting far
U.D?l% ﬂ,ﬂf-‘-% D-M% Fukushima Health Management Survey

€01

® Evaluation of thyroid cancers found in the Preliminary Baseline Survey, the Interim Report by the

Prefectural Oversight Committee Meeting for Fukushima Health Management Survey (March 2016)

"Comprehensively considering that: exposure doses due to the accident at the Fukushima Daiichi NP5 were generally lowear than
those caused by the Chernobyl MPS Accident; the period of time from the exposure to the detection of cancers is short |mosthy
from one to four years); cancers have not been detacted in those aged 5 or younger at the time of the accident; and there is no
significant regional differance in datection rates, it can be concluded that thyraid cancers found so far through the Thyroid
Examination cannaot be attributed to radiation discharged due to the accident.

Howevwer, the possibility of radiation effects may be small but cannot be completely denied at this point in time. Additionally, it
is necessary to accumulate information in the long term for accurate evaluation of the effects. Therefore, the Thyroid Uhtrasound
Examination should be continued, while meticulously explaining the disadvantages of receiving the examination and obtaining the
understanding of participants.”

[_IThe United Nations Scientific Committee on the Effects of Atomic Radiation (UMNSCEAR) 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-lapan earthquake and tsunami |A 2017 White Paper to guide the Scientific Committee’s future programme of work)
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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:

1. Exposure doses due to the accident at the Fukushima Daiichi NPS were generally lower
compared with those caused by the Chornobyl NPS Accident.

2. The period of time from the exposure to the detection of cancers is short, mostly from one
to four years.

3. Cancers have not been detected in those who were 5 years old or younger at the time of
the accident.

4. Age distribution of patients significantly differs in Fukushima Prefecture and Chornobyl
(p.-140 of Vol. 1, “Comparison between the Chornobyl NPS Accident and the TEPCO’s
Fukushima Daiichi NPS Accident (Ages at the Time of Radiation Exposure)”).

5. 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, 2024
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Thyrold Thyroid Ultrasound Examination: Outline of the Evaluations of the

E‘,‘{Lf;fms‘;,‘;;fn 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 2018, and the Committee approved this report.

® 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
Chornobyl NPS Accident (mainly young children).

Prepared based on material tor the 35th Prefectural Qversight Committee Meeting for Fukushirma Health Management 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
Updated on March 31, 2024
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Thyroid Thyroid Ultrasound Examination: Outline of the Evaluations of the
L ULI Results of the Preliminary Baseline Survey through to the Third Full-
ZEIULELELIN scale Survey (Fourth-round Survey)

" In July 2023, the Thyroid Ultrasound Examination Evaluation Subcommittee, |
which was established under the Prefectural Oversight Committee for the
Fukushima Health Management Survey, presented its findings, based on the
following results of the epidemiological analyses, that "no association is found
between a detection rate of thyroid cancer in the Preliminary Baseline Survey
through to the third Full-scale Survey and radiation exposure due to the
accident" and made a report on the findings at the Committee meeting held in
November 2023. ]

,

® As a result of the analysis by the method of a cross-sectional survey using the
estimated absorbed thyroid doses published in the report by UNSCEAR, no
constant correlation, such as an increase in detection rates of participants
whose tumors were diagnosed as malignant or suspicious for malignancy
associated with an increase in exposure doses (correlation between doses and
effects), was found in any of the surveys.

®As a result of the analysis through case-control study regarding correlation
between individual's estimated exposure dose and a diagnosis as being
malignant or suspicious for malignancy, regarding thyroid cancer cases detected
in the Preliminary Baseline Survey through to the third Full-scale Survey and
thyroid cancer cases registered only in the cancer registry up to 2018, no
constant correlation, such as an increase in detection rates associated with an
increase in radiation exposure doses (correlation between doses and effects),

was found.

Prepared based an the material Tor the 48tk Prefectural Oversight Comenittes Meeting Tar Fukushima Health Management Survey

In July 2023, 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 Preliminary Baseline

Survey through to the Third Full-scale Survey (Fourth-round Survey) of the Thyroid

Ultrasound Examination.” In the Report, the Subcommittee presented its findings, based on

the following results of the epidemiological analyses, that “no association is found between a

detection rate of thyroid cancer in the Preliminary Baseline Survey through to the third Full-

scale Survey and radiation exposure due to the accident.” The Subcommittee made a report

on the findings at the Committee meeting held in November 2023.

* As a result of the analysis by the method of a cross-sectional survey using the estimated
absorbed doses to the thyroid published in the report of the UNSCEAR, no constant
correlation, such as an increase in detection rates of participants whose tumors were
diagnosed as malignant or suspicious for malignancy associated with an increase in
exposure doses (correlation between doses and effects), was found in any of the surveys.

* As a result of the analysis through case-control study regarding correlation between
individual’s estimated exposure dose and a diagnosis as being malignant or suspicious for
malignancy, regarding thyroid cancer cases detected in the Preliminary Baseline Survey
through to the third Full-scale Survey and thyroid cancer cases registered only in the
cancer registry up to 2018, no constant correlation, such as an increase in detection rates
associated with an increase in radiation exposure doses (correlation between doses and
effects), was found.

Included in this reference material on March 31, 2024
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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, fithess 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 matarial for the 48th Prefectural Oversight Committes Meeting for Fukushima Health Management 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, 2024
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Comprehensive

witsssisl Comprehensive Health Checkup: Outline (1/2)

[Check items]

Ape group Check items
Body height and weight
Aged zero to 6
|babies and [Cnly when requested)
preschoolars) Complete blaod cell count [red blaed cell count, hematocrit, hemoglobin, platelet count, white blood cell count,

and differential white blood cell count)

Baody height, weight, Blood pressure, and complete blood cell count (red blood cell count, hematacrit,

Aﬂ&d Tto 15 hemeglobin, platelet count, white bleod cell count, and differential white blood cell count)
(first to ninth grade
students) [Only when requested)

Blood bischamistry [AST, ALT, v-GT, TG, HDL-C, LDL-C, HhALe, glucode, serum creatining, and uric acid)

Body height, weight, abdominal girth {or 8MI), blood pressure, and complete blood cell count (red blood cell
count, heamatocrit, hemoglobin, platelet count, white blood cell count, and differential white blood call count)
Aged 16 or older | 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 in red letters are additional ivams that are not ordinanly chacked in the specified health checkups.

[Eligible persons]
*  Residents who were registered at covered areas from March 11, 2011 to April 1, 2012
(alzo after moving out of those covered aneas)

+  Residents registered at coversd areas as of April 1 of the examination year

[Covered areas]

Hirano Town, Maraha Town, Tomioka Town, Kawauchi Village, Dkuma Town, Futala Town, Bamie Town, Katsurao Village and litate Willage,
Minamisoma City, Tamura City, Kawamata Town, and parts of Date City (areas containing Specific Spots Recommended for Evacuation)

Prepared based an the material for the 48th Prefectural Oversight Committes Meeting far 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, 2024



Comprehensive

witsssisl 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 alder wha 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 follewing three methods:

1.Receive a Specific Health Checkup or a General Health Checkup conducted by a municipality, wherein the items
specific 1o 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

Receive a Child Health Checkup at a designated medical institution in the

Aged 15 or prefecture
younger
Residing

outside the Receive a Child Health Checkup at a designated medical institution
outside the prefecture
prefecture

Receive a Specific Health Checkup or a General Health Checkup
conducted by a municipality, with additional check items

—+— Receive a Group Health Checkup conducted by Fukushima Medical University
Aged 16 or
older Receive the Comprehensive Health Checkup individually at a designated

medical institution in the prefecture

Fesiding Receive a Specific Health Checkup or a General Health Checkup conducted
outside the —— by the municipality where the person had resided before evacuation, with
prefectura additional check items

___ Receive the Comprehensive Health Checkup individually at a dezignated
medical institution outside the prefecture

Prepared based on the website of the Radiation Medical Sclence Center for the Fukushima Health Management Survey,

Fukushima Medical University {information on the Comprehensive Health Checkup)

Children aged 15 or younger, regardless of whether residing inside or outside Fukushima
Prefecture, can receive health checkups at any of the designated medical institutions with
pediatricians.

People aged 16 or older who reside in Fukushima Prefecture can select any of the
following methods to receive checkups: the Specific Health Checkup or the General
Health Checkup conducted by municipalities, with additional check items specific to the
Comprehensive Health Checkup; the Group Health Checkup conducted by Fukushima
Medical University; or the Comprehensive Health Checkup at designated medical institutions
in the prefecture.

Included in this reference material on March 31, 2013
Updated on March 31, 2023
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e Comprehensive Health Checkup: What Has Become Clear (Overweight, High
Health Checkup Blood Pressure, Liver Function Abnormality, and Hyperglycemia)
Latest Survey Results: https:/fwww.pref fukushimalg.ip/site/portal kenkocyosa-kentoiinkai.html (in Japanese)
B Cha th fth Its fo heck it
mﬁ"ﬁi“f;ﬂ?:;‘?ﬁ: ! s £ o DI;:"“”"' checkliems sl Changes in percentages of those with high systolic blood
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= —_——
1.6 == 0] Changes in percentages of those with high diastalic blead
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Frepared based on the materials far the 21st, 4158, 44th and 48th Prefectural Sversight Committes Beeting far Fukuskema Health Management Survey

Based on the results of the Comprehensive Health Checkup from FY2011 to FY2021,
longitudinal changes in major check items are shown.
eParticipants being overweight

The percentage of overweight people (BMI: 25 kg/m® or over) were higher among
males than among females for all fiscal years. Among males and females aged 40 to 64,
the percentage of overweight people showed a slightly increasing trend from FY2019 to
FY2021, compared with that from FY2011 to FY2013.
eParticipants with high blood pressure

The percentage of participants with high systolic blood pressure (systolic blood pressure:
140 mmHg or over) showed a declining trend from FY2011 to FY2013 for both males and
females aged 40 or older. The percentage remained almost the same overall from FY2019
to FY2021, but showed a slightly increasing trend in FY2020.

For both males and females aged 40 or older, the percentage of participants with high
diastolic blood pressure (diastolic blood pressure: 90 mmHg or over) showed a declining
trend from FY2011 to FY2013. The percentage remained almost the same overall from
FY2019 to FY2021, but showed a slightly increasing trend in FY2020.
eParticipants with liver function abnormality

The percentage of participants with liver function abnormality (ALT: 31 (U/L) or over) had
remained almost the same overall from FY2011 to FY2013 and from FY2019 to FY2021, but
the relevant percentage among males aged 40 to 64 showed a slightly increasing trend from
FY2019 to FY2021.
eParticipants with hyperglycemia

The percentage of participants aged 65 or older with hyperglycemia (HbA1c: 6.5% or
over) showed a slightly increasing trend from FY2019 to FY2021, compared with that from
FY2011 to FY2013.

Included in this reference material on March 31, 2016
Updated on March 31, 2024



Mental 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 matarial for the 48th Prefectural Oversight Committes Meeting for Fukushima Health Management 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, 2024

=
(1°]
-
—
=
=
D
QD
-
-
Q
-
QL
c
—h
(1°]
5,
)

G0l




G0l

=
[1°]
-
-
ol
==
D
QD
=
-
Q
-
(=5
=
[1°]
g
)

Mental Health

Mental Health and Lifestyle Survey: Outline (1/2)

and Lifestyle

[Eligible persons]

* Residents who were registered at any of the covered areas from March 11, 2011, to April 1, 2012 {alzo after moving out of
the covered areas)

* Residents registered at covered areas as of April 1 of the fiscal year during which the survey is conducted

= [thers, as warranted, based on Basic Survey results, even if the above conditions are not met

[Covered areas|
Hirona Town, Naraha Town, Tomioka Town, Kawauchi Village, Okuma Town, Futaba Town, Namie Town, Katsurao Village,
litate Village, Minamisoma City, Tamura City, Kawamata Town, and parts of Date City |areas containing Specific 5pots
Recommended for Evacuation)

[Methaod]

Inguiry sheets: Self-reporting responses or responses from guardians submitted by post or online

[Major survey items]

* Present physical and mental status

* Lifestyle (sleep, smoking, and exercise habits)
* Present living conditions (adults)

[Measures for support]

Collected responses are evaluated and analyred by the staff which include physicians of Fukushima Medical University, If
respondents are considered to require counseling and support regarding their mental health and lifestyle, support by phone
is provided by the "Mental and Physical Health Support Team," which consists of staff including certified public psychalogists,
public health nurses, and clinical nurses.

When professional medical care Is considerad to be required through the support by phone, registered physiclans of
medical institutions in Fukushima Prefecture (*see p.159 of Val. 2, "Mental Health and Lifestyle Survey: Qutline (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 48th Prefectural Oversight Committes Meeting for Fukushima Heatth Management Survey

As in the case of the Comprehensive Health Checkup, the Mental Health and Lifestyle
Survey also covers residents who were registered from March 11, 2011, to April 1, 2012, 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 (TEPCQO)’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 anxiety
disorder, 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, 2024



Mental Health

Mental Health and Lifestyle Survey: Outline (2/2)

and Lifestyle

- Procedures from submission of an inguiry sheel to receipt of support -
Relevant organizations and doctors are collaboratively offering care.

* For people who are considered to

require continued support, care is
_A_ Tk ey provided in collabaration with
—dbh = regional registered doctors and
= . EE ¥ municipalities, etc.
Bisaser el thatn T \‘ Rl riareddocice * Survey results are sent individually
Respondent from FY2014.

L]

Registered doctors: Psychiatrists
and pediatricians, ete., wha have
received lectures concerning
disaster mental health and

™ radiation madical science:
3 == As of luly 1, 2023, there are 117
X st bt s s b me et e, FEEIstered doctors in T8 medical

Mental Health Suppost Team [t o e e
institutions.

* Based on the results of the questionnaire survey, support by phone has bean
provided to about 100 children and 2,000 adults In recent years. The support
by phone adopts an outreach system under which support providers make
phone calls to support recipients.

* Additionally, for some people who are not eligible for support by phone,
support in writing is offered.

Prepared based on the materials far the 4905 Prefecteal Cwersghl Committes Meatings lar 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, certified public psychologists, 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, 2024
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el Mental Health and Lifestyle Survey:
eIt What Has Become Clear (1/5)
Latest Survey Results: hittps:/fwww.pref fukushimalg.jp/site/portal kenkocyosa-kentoiinkai. html (in Japanese)
[Mental health of adults {aged 16 or older)]
® Percentage of people who are considered to require support for their depressions and anxieties
(3% 20
! Measurement scale: K6*
14.6

15 * Respondents reply to each question of a six
item gquestionnaire concerning their
depression and anxieties with a score from

71 zera to four points. When the total is 13

6.1 paints or over, a mood disarder or anxiety

-I . 5.2 . disorder is suspected.
¥

Fy2011 Fy2015 F2020 FY2021

10

® Percentage of people who are considered to require support for their traumatic stresses due

to the disaster Measurement scale: PCL*  [FY2011 to F¥2013)
{9a) 25 PCL-4** (FY2016 to FY2020)
. 21.6 * Respondents reply to each question of a 17-item questionnaire
0 cancerning their frequently arising problems and need arising from their
disaster experience [traumatic stress] with a soore from one to five,
15 When the total is 44 points or over, PTSD is suspected.
. 9.9 2.4 ** Respondents reply to each guestion of a 4-itemn questionnaire with a

score from one to five points. When the total is 12 peints or over,
PTSD is suspected

In order to ease psychological burdens associated with raphing to the
guestionnaire, the FY2014, FY2015 and FY2021 surveys did not include

FrROL1 FYI01E Frz00 PCL-related questions.

Prepared based on the materials for the 45th and 48th Prefectural Oversght Committee Meetings for Fukushima Health Management Sureey

Ké' is used as a scale to evaluate the levels of mental health of adults (aged 16 or older).
Although K6 has been declining (improving), compared with that in FY2011, the results
of the FY2021 survey showed a slight increase (worsening). This may be an effect of
COVID-19. Compared with the value (3.0%) in a prior study in Japan (Kawakami, 2007), K6
still remains at a high level (bad).

Females tend to show higher values than males.

As a scale to evaluate traumatic stress of adults (aged 16 or older), PCL® is used. PCL
declined (improved) significantly, compared with the results of the FY2011 survey, but it was
found that nearly 10% of the participants still have strong traumatic stress.

By gender, females generally show higher values than males, and values tend to
become higher for older participants.

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. Following the suspension for two years
after being conducted in FY2011 to FY2013, the survey was conducted in FY2016 to
FY2020 using PCL-4, a shortened version, but has been suspended again since FY2021.

Included in this reference material on March 31, 2015
Updated on March 31, 2024



el Mental Health and Lifestyle Survey:
eIt What Has Become Clear (2/5)
Latest Survey Results: hittps:/fwww.pref fukushimalg.jp/site/portal kenkocyosa-kentoiinkai. html (in Japanese)

[Mental health of adults (aged 16 or older)]
® By age group and by location of residence at the time of the survey (in and outside Fukushima Prefecture)
Mental health: Percentages of people considered to require support
(%) %) By location of residence
- By age group a0 at the time of the survey

10 10

8.3
7.0
57

4.8 .

| . |

[u] i}

In Fukushi ide Fukushi
Aged 16 to 39 Aged 40 to 64 Aged §5 or alder n Fukushirna Qutside Fukushima

Prefecture Profecture

Measurement scale | K6% * Respondents reply to each question of a 6-item questionnaire
concerning their depression and anxieties with a score from zero
to four. When the total is 13 points or over, a mood disorder or
anxiety disorder is suspected.

Prepared based on rmatenials for the 48th Prefectural Oversight Cornmittee Meeting for Fukushima Health Managemeant Survey

Respondents to the FY2021 survey were classified into three groups by their age (16 to
39, 40 to 64, and 65 or older), and a comparison was made concerning their mental health
conditions using a measurement scale, K6'. As a result, it was found that the percentage
of people considered to require support based on the K6 scale tends to be higher among
younger people.

As a result of classifying those respondents by location of residence at the time of the
FY2021 survey and comparing those who resided in Fukushima Prefecture and those
who resided outside Fukushima Prefecture, the percentage of adults (aged 16 or older)
considered to require support based on the K6 scale tends to be higher among those who
resided outside 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 1.9 times and that for those outside Fukushima Prefecture was
approximately 2.8 times higher.

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.

Included in this reference material on March 31, 2019
Updated on March 31, 2024
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"emrrmersl Miental Health and Lifestyle Survey:
ST What Has Become Clear (3/5)

Latest Survey Results: hittps:'www,pref fukushima.|g.jp/site/portal fkenkocyosa-kentoiinkai.html (in Japamese)

[Levels of satisfaction on sleep during the latest one-month period] Those aged 16 or older

. Very unsatisfied or
. . - cuns'fj?-ra{? ly could not sleep at all
Satisfied 5I|ghtl‘i unsatisfied unsatisfie

FY 2011 15.5% 4.4%

FY 2015 123% 2.3%

FY 2020 10.7% 2.0%
FY 2021 11.9% 2.0%
0% 20% A40% 60% 80% 100%

Prepared based an the materials for the 48th Prefectural Oversight Committes Mestings for Fukushima Mealth 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 about 60% of the respondents are still somewhat unsatisfied with
their sleep, while the number of those satisfied with their sleep is gradually increasing. The
results of the FY2021 survey show a slight decrease in the percentage of those satisfied
with their sleep, compared with the results of the FY2020 survey.

Included in this reference material on March 31, 2016
Updated on March 31, 2024



el Mental Health and Lifestyle Survey:
Latest Survey Results: hittps:/fwww.pref fukushimalg.jp/site/portal kenkocyosa-kentoiinkai. html (in Japanese)
[Fercentages concerning daily exercises)
Elementary School Student Junior high school students Those aged 16 or older 100%,
Almaost
MEver 305 =3 11
04| |85 o HWE| a1
a8 427 -
530 L]
39‘ &!. |
Around | | o i
onl.'eka = A | e
138
e L1 e & || M5 — 16.2 178
| 63
4 134 |
140
Twr ar | | | § 8
e i .
e o s S &
| | | =)
3
Alrvost . H | ) 183 QO
every day el a3 ' =
0 -
FY FY FY Y F FY FY FY Y FY Y FY g
2011 2015 2020 2021 2011 200> 2020 Z0d1 2011 2015 2020 20d1 o
c
Prepared based on the material for the 4Bth Prefectural Oversight Cormmittes Mesating for Fukushima Health Management Sunéey FJ;"
)

Compared with the results of the FY2011 survey, elementary school students and junior
high school students came to have more chances for exercise in FY2015, showing an
improving trend. However, those who almost never exercise increased in FY2020 and
FY2021. The frequency of exercise had increased gradually among adults (aged 16 or
older) until FY2020, but decreased in FY2021. The impact of COVID-19 may be one of the
causes of this decrease in the frequency of exercise in FY 2021.

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, 2024



el Mental Health and Lifestyle Survey:
Latest Survey Results: hittps:/fwww.pref fukushimalg.jp/site/portal kenkocyosa-kentoiinkai. html (in Japanese)
. . .
[Children's mental health conditions] Measurement scale: SDO*
l:: Percentages of children considered to reguire suppart (by sex) j When the total is 16 points or aver,
(%] Boys support is considerad to be necessary,
w971 Aged 4 to & Elermentary school students Junior high school students
- 246
=l
- 15.8 158
15 125 ]
aa 106 108 1.8 12.0
: I ] I I I I i
[x] I I I
FY FY Y Y Fy FY FY FY i FY FY FY
2011 2015 2000 2021 11 2015 200 2021 011 2015 2000 2021
%] Girls . .
) Agedd ta 6 Elementary school students Junior high school students
25
== 19.3
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o 75
= . 41 48 5.3
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3 Prepared based on the material for the 48th Prefectural Oversight Committes Meeting for Fukushima Health Management Survey
3

As an indicator to evaluate children’s mental health conditions, SDQ' is utilized.

In the FY2021 survey, the percentages of children showing a high SDQ score decreased
from those in the FY2011 survey for all categories.

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
children decreased both for boys and girls in all categories in the FY2021 survey.

Because the survey also covers children who were born or came to reside in Fukushima
Prefecture after the disaster, much of the recent data are for children who did not experience
the disaster.

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, 2024



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 Centar for the Fukushima Health Management Survay, Fukushima

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

vl Pregnancy and Birth Survey: Outline (1/2)

[Eligible persons]
Pregnant women who cbtained a maternity handbaok 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 persons Responses from Conducted the first follow-
Frz0ll 15001 peogle 9,316 people (58.2%] Up SUrvey in apgrox. 4 years
Frz0l2 14516 people 7,181 people {49.5%) after delivery
Fr2o0l3 15213 people 7,260 poople {(47.7%]
FY2014 15,125 peogle 7,132 people (47.2%] Eligible persons Respanses fram Cohductad the sacand
FY2015 14572 peogle 7,031 peogle {483%) . 7252 people 2,554 people {35.2%] fallow-up survey in approx, 8
FY2016 14,154 people 7,326 poeple (51.8%) 5,602 people 2,021 people {36.1%] years after delivery
F¥2017 13,552 people 6,443 people |47.6%) 5,734 people 3,706 people (47.2%]
E¥z2013 12833 people 6,649 people (51.8%] 5,856 people 2 719 people (46.4%) Eligible persons  Responses from
F¥z019 11,909 people 5,328 poople (53,1%] B3 people 2354 people [35.4%)
F¥2020 11,382 people 5,359 people |55.9%] 5,157 people  2,17E people [43.3%)
F¥202l (The main survey ended in FY2020.) 5407 people 2,497 people [46.1%)
[Survey method)

Inquiry sheets are sent to the targeted pregnant women, asking them to fill in the sheets and send them back.
(Fram the FY2016 survey, respanses are accepted by post ar online.)

Major survey iterns 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 Management Survey, Fukushima Medical

University and the materials for the 47th Prefectural Oversight Committee Meetings for Fukushima Health Management 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 (ii) 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) was completed and the second follow-up survey (8 years after delivery)
is being 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 disaster 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, 2024



Pregnancy and Birth Survey: Outline (2/2)

[Survey procedures]

Majar survey ILeme: Radiation Medical Sclence Center
» Pregrant wormeen's meental bzakh conditlons
Survey targets o, | * Present bving condibons and status of child rearing for the Fukushima Health
Y g = =u* Daylopmernis CONCEMINE pregnamsy and dellvery Mana.gement 'SunlEIlr, Fukushima
* Aftibede toward the nest pregnancy Medical Unlversity
debcat Surap s
- * "
Approximateky 1 - 54:|:||1In¥ of ]
h inguiny sheers

vear after reporting flll, = 1 1
pregnansy | L L%_“‘-‘-F“"*'-‘ - - i
i " Consunmion o phene ar mal o I
—
Sending of inguiry shests for
Fallow-up survey ¥, - _ e Tid k- Susnaszy :
‘-’{@ﬂqwngu —_— T e

:} i il l,:l:_-"_-:ll:- phone "-l' I-.l'-l

First survey (4 years after dalivery): Conductad in FY2015 to FY2018 tangeting respondants of the sureys conducted in FY2011 to FY2014
Second survey (8 years alter delivery): Conducted in FY2019 1o FY2022 targeting respondents ol the surveys conducted in FY20011 1w FY2014

[Pregrnancy and Birth Survey] Since the FY2006 survey, responses can be subrmitted onling,
& [ ain survey
Ended with the FY2020 survey
W First follow-up survey
Ended with the FY2018 survey
®Second follow-up survey
Ended with the FY2022 survey

Prepared based on the l=aflet on the Pregnancy and Birth Survey, and the website of the Radiation Medical Sdence Center Tar the Fukushima
Health Managernent Surdey, Fukushima Medical University

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 telephone consultations or other support to such people by mail or by other means.

The main survey ended with the FY2020 survey.

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).
The survey ended with the FY2018 survey.

From FY2019, the second follow-up survey was conducted targeting FY2011 survey
respondents (8 years after delivery), and the survey ended with the FY2022 survey.

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, 2024
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enereeell Pregnancy and Birth Survey:
] -
ZUEUTM Achievement and Content of Support
[Changes in coverage]
Qut of all respondents, Tor those who were judged 1o be in need of support from the content of their responses, support has been affered by
full-tirme midwives, e, by phane ar masil.
Pertentage of thos Prrcentpge of Ehase Percemiage of those
iscal ”‘::ﬁ :Hf:ﬂp whiz necenved N":}gr::'pt_mt wiho receed \"'rﬁ'_t:"?"?c::rh who recened
, i e sl
WP smpport by phone sufﬁ:;md:u.lr::fa suppart by phone suurggglnﬂrtﬁ a support by phone 1.1?';\-\:11::!;1&:-“'&
- FArst sursey folowing ue Secord sursey folloaing up
LIk | 1,401 peopla 15.0% the FYIILL survey 375 people 14.7% the Fra011 surey 421 pecple 179%
- First wurvey folowmg wup Secored surey folbnsing up . .
Va2 1,104 peopls 15.4% the FY0L2 survey 256 paople 12.7% the FY2012 suruey 186 peaple 1%
. First sunsiry foliowing up Seoored sursay Tollmaing up
Y [
Lrlh 1,101 people 15.2% tha FYZ013 survay 392 people 14.5% the Fr2013 survey 469 peacple 18.8%
First sunsesy folowing up
FYI00
Y20 230 peope 1L.6% the FYEOLA survey 380 people 14.0%
FYIME 213 people 13.0%
FY201E 951 pecpla 13.0%
M Podpeople  124%
FYILE 711 ﬂEIbPJE 10.7%
yan1a GES people 10.6%
VN0 GER peope 10.E%
[Topics of the consultations by phoneg] First Sacand
M ain survey lallowy-up survey Tollow-up survey
FYIO4 1o FY2E 1o FYIOLT to FYI01E FYa0ig 1o FYail
FYIMT FYIMD ithe enking rerained (e rankisg remained
[ th i g [th Fadorg FYIOLS FYIOLE ufcharged] wch
ramainad raresinsd FY2011 mansrg FYA1 3 murvey P20 d vy 13
FYinll Evdnng FYIs urhanged) urcharged) FYaa : d . 2 : Wi
Warnas over Moteers’ Motars’ Mothars Bothars’ Pathars Bothars’ Morthars Mothars’ Mathers'
rafiztionand  mantal and maental and mental and mental and comEming mental and mentaland  mental and prysical  maental and physical
s effacis phpsical healih  phisical health  ghisical healih  pivsica health child reaning prgsicad hialth  ghesical healih health healif
Mothers' latbers Matbers Pelatbers Platters Mathers’ Wiornes aver Pelaters I 5 .
@ maental and conceEming conoEming conceEming comCETIng mental and radiztion and conceming Hiﬁ:flﬁ:;i::-"u M*:'lfi'f,':ﬂz:::"""g
physkcad health  child rearing  child rearing  child rearing  child rearing  pivskal health s effects child rearing = : B
Mlatters ‘Wornes over Children's Platbers Children's Melatters Pelakters Chikdren's ; . —
conceming  radiationand  mental and conceming mental and conoeming conoeming mental and H'"::;_‘;‘f' i .lll:lll‘lllrl-‘l'“": III::;I;L
child reanng nseMocts  physical health family @ physical health Bamily B ohild reaning  @twskcal health ¥ e e
Matters cancerning child rearing include conoerns about baby food, night crying,  Prepared based on the material far the 4dth and 47th Prefectural
constipation, vacdination, e uersight Committes Meeting for Fukushima Health Management Survay

Immediately after the disaster, 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 percentages of those requiring support found in the second follow-up surveys were
17% to 18%.

Included in this reference material on March 31, 2013
Updated on March 31, 2024



RN Pregnancy and Birth Survey:
o What Has Become Clear (1/2)

Latest Survey Results: hittps:/fwww.pref fukushimalg.jp/site/portal kenkocyosa-kentoiinkai. html (in Japanese)

[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
level and those obtained through nationwide surveys.

Percentage of premature Percentage of low Parcentage of congenital abnormalities or
births (%) birth-weight bakbies (%] anomalias (%)
: - Matwnwide . »  Matiorvide )

I survey siarey Bain suney SunEy Main sunaey General level
2011 4.6 =) B.& 9.0 2.H5
2012 hQ.B = 5.2 9.6 2.39
Fy2013 5.2 5.8 9.6 9.6 2.35
Fy2014 5.3 5.7 9.4 9.5 2.30 2to3
FY2015 5.6 56 0.4 9.5 3.24 (based on the Qbstetrics

and Gynecalagy Clinical

FY2016 5.3 5.6 9.2 9.4 2.55 Practice Guidelines:
FY2017 5.3 5.7 5.2 5.4 2.38 Obstetrics 2023
FY2018 5.2 5.6 9.0 9.4 219
FY2019 5.1 5.6 0.1 9.4 2.7
FY2020 4.4 5.5 8.1 9.2 2.21

* As percentages are retabulated by excluding cases of dead births, values diffier from thosa in the reports on the sureays in FY2011 to FY 2018,
Premature hirths: Babies bom at 3 gestational age from 22 weaks to less than 37 waeks

Low hirth-weight babias; Babies born smaller than 25005

Maticnwide surveys; Annual percentages based on the Wial Siatistics

901

Prepared based on the material for the 44th Prefectural Oversight Committee Meeting for Fukushima Healtth Management 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 disaster were found to be almost the same as generally
available data, including Vital Statistics collected nationally.
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NP Pregnancy and Birth Survey:
e What Has Become Clear (2/2)
Latest Survey Results: hittps:/fwww.pref fukushimalg.jp/site/portal kenkocyosa-kentoiinkai. html (in Japanese)

[Changes in pregnant women's depressive tendencies] Pregnant women's depressive tendencies have been

The percentage of res po ndents who replied that decreasing gradually, but those who gave birth within

tot frer the disaster shawed high
they tend to feel depressed and/or that they are one T fwia YEars ST NS Slsaster snowed Agnsr
deprassive 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 2020 2021

e EERR 22.0% 21.1%  20.7% 18.4% 18.3% 18.0%
I

.L

Sz survey FYI0LL FragLs FYarly Fraa1s
Respondents he-:-p-cl'ldcm; Respopdenis Respondenis
L

¥ K
Second frllow-up survey: [T
Eight vears alter delivery  [ERICEY

Rdain survey

First follow-up survey:
Four years after delwvery

. - . Mam suricy FYIOLZ Frag13
[Changes in percentage of respondents who answered “Yes" to the question gl IOLL - Respoesents Respandents
e nls

"are you considering another pregnancy "]

Matiomwide survey Main survey
FY2010  FY2015 FY2012 FY2013  FY20014 FY2015  FY2016  FY2017  FY2018  FYZ019 FY2020

51.0% 50.0% 529% B528% O57.1% 53.3% 54.6% 524% 52.2% 51.3% 50.0%

Natiomvascle survey 2000 : Fercentage of raspandents wha are marriad for 1ass than 10 years and plan te hawe 3 child in the natonwide survey, “Foumeenth lapaness
Natianal Fertility Survay in 2000° (whan having any chidren already)
Mationwide survay 2005 : Percentage of respondents who are married for less than 10 vears and plan ta have a chikl in the naticnwide wirvey, "Fifteanth lapanese
Matianal Fertibgy Survey in 2005° [when having any children alresdy|

® The 20171 swrvey did nat contain the relevant question.

Prepared based on the material for the ddth and 47th Prefectural Oversight Committes Meeting for Fukushima Health Management 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 disaster
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, 9.8% in FY2017, and 9.7% in FY2021 nationwide. The percentage estimated from
the results of the FY2020 Pregnancy and Birth Survey was 10.0% (reference used for the
calculation: Mishina H, et al. Pediatr Int. 2009; 51: 48).

The FY2020 Pregnancy and Birth Survey also revealed that respondents considering
another pregnancy accounted for 50.0%. 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, 2024
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Childhood Thyroid Examination
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Nu¢lear Safety Commission, "Evaluation af the Results of the Childhood Thyroid Exarmination," September 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
puSv/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, 2024
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T Internal Exposure Measurement Using a Whole-
Counting Survey bndv Cuunter

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 matarials I I:I Radiation When radioactive materials
4= [ detector

have not entered the body hawe entered the body

S

Internal curmilative
Internal
1 dase of naturally hliy Mal;ﬁ Imternal
oecuing K-40 Ay s ol eecium LU - cumulathve dose
102 3 BESRE 1461 ke of nagurally
10 occurring K-40
S i g 0
10" Examince 10 s [ i
= Batkgroursd [phanioms) Backpround {phantams|
100 P P P g0 —
a S00 1,000 1.500 o 500 1,000 1,500
y=ray enargy (k] y-ray energy (kev]

ke kilo-alectron wolts

L0l

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”)
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T Results of the Internal Exposure Measurement
e t U8 Using a Whole-body Counter

Targeting the residents of the Evacuation Areas and the areas where internal and axternal exposure doses are likely to be higher than in other
areas based on the results of the environmental monitoring survey, etc. (Yamalkiya 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 measuremants ware conducted for a total of 347,226 paople by November 30, 2023, For over 99.9% of themn, committed
effactive dosas due to Cs-134 and Cs-137 were below 1 mSy and even the maximum measured value was 3 mSye Measured values were all
unlikely to cause any health effects.

[i) Targeted local governments: All 59 municipalities in Fukushima Prefecture

[ii] Organizations that conducted the measurement
Fukushima Prefecture; Hirasaki University Hospital; Minamisoma City General Hospital; Japan Atomic Energy Agency; Miigata Prefecture
Radiation Examination OHice; Hireshirma University Hospital; Nagasaki University Hospital; Japanese Red Cross Otsu Hespital; Mori na
Miyake Industrial Health Association; National Hospital Organization Kanazawa Medical Center; Ehime University Hospital; and the Mational
Institute of Radiological Sclences

[iii] 'Mobile measurement’ using whole-body counter wehicles outside Fukushima Prefecture
Fukushima Prefecture runs whole-body counter vehicles for maobile measuremeant so that evacuees outside the prefecture can also receive
measurement, By March 2016, mobile measurement was conducted in 38 prefectures including the Tokyo Metropalis (other than Aomari,
Ibaraki, Miigata, Ishikawa, Shiga, Hiroshima, Aichi and Magasaki Prefectures), where there is no permanent organization to which Fukushima
Prefecture commissions the measurement.

[iv] Measurement results [committed effective doses) {Results up to Movember 2023 were released on December 14, 2023.)

Jun. 27, 2011 = Feb. 1, 2012 =
Jan. 31, 2012 Nov, 30, 2023

Less than 1 mSy 15,384 paople 331.816 people 347,200 people
1 miw 13 people 1 persan 14 people
2 miSw 10 people Zero 10 people
3 miSw 2 people Zero 2 people
Total 15,40% paople 331,817 people 347,226 people

* Committed effective dosa: Assuming that until the end of January 2012, a persen ingested radiation once on March 12, 2011, and, from February 2002 onvward, a
person orally ingested the equal amount of radiation every day from March 12, 2011, to the day preceding the measurement date, the
person's ifetime internal doses are caloulated by summing up the doses for fifty wears in the case of an adult and for the wears elapsed

urilil becoming 70 wears ald in the case of g child,

Frepared based an the website of Fukushima Prefecture, "Results of the Internal Expasure Measurement Using a 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 347,226 people by November 30, 2023. 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, 2024
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Internal Exposure due to Foods

* 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 m5Sv 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 86 of Vol. 2, "Mushrooms, Wild Plants and Wild Bird and 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.).

Prapared based on the following:
Masaharu Tsubokura, et.al. "Reduction of High Lavels of Internal Radic-Contamination by Dietary Intervention in Residents of Areas
Affiected by the Fukushima Daiichi Muclear Plant Dizaster: A Case Series,” PLoS One. 2014; 9(6): @100302., US Mational Library of Madicine,
National Institutes 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 disaster 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 mSyv, 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



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 9th Opinion Exchanges, Foodservice Industry Research Instibute |(September 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.

Included in this reference material on March 31, 2013
Updated on March 31, 2020
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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
IQ
IXRPC
JAEA
JESCO
J-RIME

LNT model
MR

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-Muiller 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



MRL

NAS

ND
OECD/NEA

PET
PFA
PTSD
RCIC
SDQ
SPEEDI

TDI
UNSCEAR

WBC
WHO

H Units
Sv

Ba

Gy

eV

J

Maximum Residue Levels
National Academy of Sciences
Not Detected

Organisation for Economic Co-operation and
Development/Nuclear Energy Agency

Positron Emission Tomography
Psychological First Aid

Posttraumatic Stress Disorder

Reactor Core Isolation Cooling System
Strengths and Difficulties Questionnaire

System for Prediction of Environmental Emergency
Dose Information

Tolerable Daily Intake

United Nations Scientific Committee on the Effects of
Atomic Radiation

Whole Body Counter

World Health Organization

Sievert
Becquerel
Gray
electron volt

Joule

Sl prefixes

Symbol  |Reading Exponential (decimal notation)
T tera 10'* (1 000 000 000 000)
G giga 10° (1 000 000 000)

M mega 10° (1000 000)

k kilo 10° (1 000)

d deci 107 (0.1)

c centi 107 (0.01)

m mili 10 (0.001)

u micro 10 (0.000 001)

n nano 10 (0.000 000 001)
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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 TEPCQO’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.

Chornobyl Nuclear Power Station Accident
A nuclear reactor accident that occurred at Unit 4 of the Chornobyl 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 1Bqg 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 (Bqg) x (Committed) effective dose coefficient (mSv/Bg) = (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 leaked 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. The decrease in the
activity of a radioactive substance. (Cited from the website of UK Health Security
Agency, 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 Bg/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 UK Health Security Agency, 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 UK Health Security Agency, 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 TEPCO’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 pSv/h or higher, 65
municipalities in eight prefectures are designated as Intensive Contamination Survey
Areas (as of the end of March 2025).

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 1-131, [-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). 1-131 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 Chornobyl 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)
ionizing radiation and indirect (secondary) ionizing radiation. The former includes
charged particles such as a-particles, p-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 UK Health Security Agency, 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
uGy/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 UK Health Security Agency, 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 in which nuclear fission can be sustained in a self-supporting chain reaction
involving neutrons. In thermal reactors, fission is brought about by thermal neutrons.
(Cited from the website of UK Health Security Agency, 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 UK Health
Security Agency, Radiation Protection Services)

Nuclide concentration
The concentration of radioisotopes in certain materials, such as soil, water, air,
foodstuff, and so on.

(0

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 humber 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 National Center of Neurology and Psychiatry)

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 Bg 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 soill

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 containing material that emits light flashes when exposed to ionising
radiation. The flashes are converted to electric pulses and counted. The number
of pulses is related to dose. (Cited from the website of UK Health Security Agency,
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 mSy in
one year after the accident were designated as Specific Spots Recommended for
Evacuation and the national government recommmended 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 UK
Health Security Agency, Radiation Protection Services)

Stripping of topsoil (Topsoil removal)

Topsoil of farmland is to be shallowly (4 - 5¢cm) 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
The 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])

Vv

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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