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Executive Summary

1. Emergency Exposure Dose Contral in the TEPCO
Fukushima Daiichi Nudear Power Plant (NPP)

1) Exemption Ordinance

At the time the accident began a the TEPCO Fukushima Dalichi
NPP, emergency dose limits of 100 mSv were in effect for the
workers basad on the Ordinance on the Prevention of lonizing
Radiation Hazards. However, after consideration of the security of
the generd public and the prevention of expandon of the nudear
disaster, the emergency dose limit in the affected plant was raised
to 250 mSy on 14 March 2011 (Exemption Ordinance). On 1
November 2011, the emergency dose limit for new workers was
decreasad to the origind (100 mSv) with some exceptions
desgnated by the Miniger of Hedth, Labour and Wdfare The
exemption ordinance was abolished on 16 December 2011 when
TEPCO completed step 2 of the road map.

2) Problemsthat occur red after theaccident and theresponses

by MHLW and TEPCO
Theresponsesand actionsto the following 20 casesweretaken by

theMinigry of Hedth, Labour and Wd fare(MHLW) and TEPCO.

Redated persond identification and exposure dose control (6
ca=s): 1. Inaufficient exposuredose control sysemintheexposure
dose control department, 2. Insufficient numbers of persond
dosmeters, 3. Deficiendies in dogmeter-lending manegement, 4.
Dday of radiation exposuredosenatificationstoworkers 5. Deay
of internd exposure monitoring, 6. Unexpected occurrence of
workerswho could not be contacted.

Rdaed respiratory protective equipment and protective
cdothing (4 cases): 1. Exceading emergency exposuredoselimit, 2.
Exceading exposure dose limit for woman, 3. Improper use of
respiratory protective equipmert, 4. Improper protective garments.

Rdaed training for new workers (1 case): 1. Inauffident
training hoursfor workers

Related hedth and medicd care sysem (5 cas): 1
Establishment of the medicd care sysem a the affected plart, 2.
Prevention of hest stroke, 3. Ingtruction to conduct special mediical
examingions, 4. Establishing patient trangport sysems from the
affected plant, 5. Long-term hedlth care program.

Relaed preiminary review of work plans (4 cases): L
Insufficient management systems for developing work plans, 2.
Deficiendies of work plans 3. Insuffident knowledge about
contract conditions, 4. Improvement of lodging and medls
3) Health contral at the TEPCO Fukushima Daiichi NPP
MHLW established “Guiddines on Maintaining and Improving
Hedth of Emergency Workers a the TEPCO Fukushima Daiichi
NPP’ on 11 October 2011. The Guiddines describe “ Actions for
long-term hedth control”, “Development of a databese for
workers who have engaged in emergency works’ and “ Support

provided by the Government”. Basad on the guiddines MHLW
and TEPCO are implementing long term hedlth control such as
cancer screenings ete., corresponding to the exposure dose vaues
for theworkerswho hed been engaged in the emergency worksa
theNPP.

4) Implementation datus of measures againg ionizing
radiation hazar dsassociated with decommissoningworks

In order to ensure the working conditions aswell asthe indugtrid

safety and hedlth of workers engaged in decommissioning works

a the NPP, the Fukushima Prefecturd Labour Bureau provided

employerswith focused supervision and indruction.

5) Recommendations

On 10August 2012, in responseto theissues of 20 cases MHLW

demanded the employerswho operate nudeer fadilitiesto prepare

for nudear accidents that may necessitate emergency works and

dstopreparefor theactionsthat may nead to betaken when such

accidents occurred. This section shows accident preparations, and

the actionsto be taken a the time of an accident by the employers

inresponseto thedirections.

6) Exposure dose digribution of workers at the TEPCO
Fukushima Daiichi NPP

Thedausof the radiation exposure dose was summarized.

2. Decontamination WorksResulting from the Accident
of the TEPCO Fukushima Daiichi NPP and
Necessary Radiation Protection Measures

1) Radiation protection of workers involved in
decontamination works

The Jpanee Govenmeatt has dedded to cary out
decontamination works and to manage the westes resuiting from
decontamination works and deanrup of unmakeable
contaminated goods. Prevention of radiological contamination of
the workers has required that the Government ensure sufficient
radiologicd protection isprovided to them.

The Act on Specid Measures Concerning the Handling of
Environmental Pollution by Radioactive Materids Discharged by
the Nudear Power Station Accident Associated with the Tohoku
Digrict off the Padific Ocean Earthquake was fully implemented
Sarting from 1 January 2012.

The Nudear Emergency Response Heedquarters and the
Nationd Recondruction Agency revised the dassfication of the
evacuation areas around the TEPCO FukushimaDaiichi NPPinto
3typesof areas: 1. Areafor which evacuation orders are reedy to
belifted, 2. Areasin which the resdents are not permitted to live,
and 3. Aress where it is expected that the residents will have
difficultiesin returning for along time.

Adtivities for accident-derived waste digposd were subject to
the lonizing Rediation Ordinance; however, thisordinance did not
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contain aufficient regulations for employersinvolved in digposd
work. Therefore the lonizing Radiation Ordinances was amended
and the new guiddines were deveoped that summarize rdevant
lawsand regulations

2) Outline of ordinances which provide radiation protection

during decontamination works and resoration and
recondruction works

The Decontamination Ordinance specifies actions to be taken by
the employer to prevent radiation exposure of workersengaged in
decontamination of soil, callection of removed soil/weste in the
aress contaminated by radioactive maerids rdeased from the
accident at the NPR. Actions are largdly divided into three types,
namely actions to reduce exposure, actions to prevent soreed of
contamination, and education and hedth care of workers

The MHLW published the minigerid ordinance which
patidly revised the lonizing Redigion Ordinance for
Decontamination. It was put into effect on 1 Jly 2012. The
revison focuses on the following points 1. Work involving
contaminated soil with radicectivity higher then 10,000 Bgkg
(designated contaminated soil handling work) shdl dso be
included in the decontaminaion operaion, and 2. the lonizing
Radiation Ordinance for Decontamination shdl dso be applied to
works other than decontamingtion & arees with an average
ambient doserate higher than 2.5 uSv/h.

The MHLW published a minigerid ordinance to revise the
lonizing Rediation Ordinance for Decontamination and it was put
into effect on 1 July 2013. This revison was medein light of the
fact that digposd of wagte contaminated with radioactive meteriads
discharged by the NPP accident is expected to increese in scde
with the progress of decontamination projects. In pardld with the
revison, “Guiddines on Prevention of Rediation Hazards for
Workers Engaged in the Acdident-derived Wagte Digposal” were
prepared.

3) Satus of the implementation of radiation protection
cor regponding to decontamination works
The Fukushima Prefecturd Labour Bureau (PLB) has conducted

ingections and given indructions within the jurisdiction of the
Labour Sandards Ingpection Offices to employers in order to
ensure proper conditions of employment and safety, and the hedlth
of workers engaged in decontamination works, etc.

3. Overview of Guiddinesand Natifications
Thefallowing guiddines and natificationswereissued.
+ “Guiddines on Mantaning and Improving Hedth of
Emergency Workersa Nudeer Fadilities
+ Ordinance on Prevention of lonizing Radiation Hazards a
Works to Decontaminate Soil and Weastes Contaminated by
Radioactive Materids Resulting from the Great Eagt Jgpan
Earthquake and Rdlated Works

+ “Guiddines on Prevention of Radiation Hazards for Workers
Engaged in Decontamination \Works”

+ “Guiddines on Prevention of Radiation Hazards for Workers
Engaged inWorks under aDesignated Dose Rate’

« Improvement of the safety and hedth management system of
radiation and emergency worksa nudear fadlities

+ “Guiddines on Prevention of Radiaion Hazards for Workers
Engaged in (Nudear) Accident-derived Waste Disposd”

Redigtion exposure doses regidraion sysems for

decontamination and related works

+ “Guiddineson Occupationa Safety and Hedth Management a
the TEPCO Fukushima Daiichi Nudear Power Pant”

4. Reaults of Epidemiological Studies on Emergency
Workers

1) MHLW compiled a report of the expert meeting series hdd
since February 2014 in which discussions were mede about how
to make plans for epidemiologicd gudies targeting emergency
workers concerning radiation effects on humen hedth.

This report describes sudy target and method, hedlth effect

examingtions asoertaining  cumulaive doses  control  of
confounding factors, implementation system of gudies, study
period and evauation and publication of study results.
2) A report was compiled regarding the Research on Thyroid
Gland Examingtions, etc. of Workers & the TEPCO Fukushima
Daiichi Nudear Power Plant. The am of this reseerch was the
epidemiologica andysis of radiation effects on the thyroid gland
by sting an exposad group (emergency workers exposad to
radiation exceeding athyroid equivaent doseof 100 mSv) and a
control group (thyroid equivalent dose of 100 mSv or less),
peforming ultrasonic examinations for both groups and
comparing the results. The resuits of the andyds were to be
evauaed from the viewpoint of dinicd medicine in terms of
radiation effectson thethyroid gland.

5. Technical Tour to the TEPCO Fukushima Daiichi
NPPfor OverseasMediain Japan

The Minigry of Hedth, Labour and Welfare (MHLW) has been
implementing the Project to Enhance the International
Trangmisson of Radioactivity-Re ated InformationontheWorkers
at TEPCO Hoaldings Fukushima Daiichi Nuclear Power Plant
dncethefiscd year 2013in order to provide accurate informetion
inatimdy manner tointernationd organi zationsand mediaabroad
on the radiation exposure Studtion a this power plant and the
related exposure countermessures. As part of the project for the
fiscdl year 2018, MHLW, in cooperation with TEPCO, conducted
atechnica tour on 6 November 2018 to the TEPCO Fukushima
Daiichi NPPfor oversees mediain Japan.
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I ntroduction

In response to the accident of the Fukushima Daiichi
Nudear Power Plant (NPP) that resulted from the Greet
Eagt Jgpan Eathquake on 11 March 2011, the Tokyo
Electric Power Company (TEPCO) undertook emergency
worksto which an emergency dose limit applied. The dose
limit for the emergency works, which was origindly 100
mSv, wastemporarily increased to 250 mSy from 14 March
to 16 December 2011, the day on which the Jepanese
Government dedlared that the affected plant had been
dabilized asexplained in Section 1.1,

During the emegency works, the Japanee
Govenment obsarved various problems with the
radiologicd protection of emergency workers. To regulate
theimplementation of radiologica protection measures, the
Minidry of Hedth, Labour and W fare (MHLW) issued a
series of compulsory directives and  adminigretive
guidancesto TEPCO.

Based on the experiences and lessons learned, the
MHLW recognized that to properly manage radiologica
exposure should a smilar accident occur & another NPP,
auffident measures and sydematic preparation for
radiologicd management must be ensured, induding the
use of an exposure control system; the implementation of
an exposure data control system, and worker training and
work planning; and the maintenance of sockpiles of
dosmeters, persond protective equipment and protective
gaments

This document outlines the problems that occurred
during the emergency response to the accident and the
measures taken by the MHLW and TEPCO in Section 1.2.
The recommendations to avoid the recurrence of Smilar
problemsare provided in Section 1.5.

Furthermore, the accident a the Fukushima Daiichi
NPP rdeased large amounts of radioactive materids. For

rehabilitation of the contaminated aress, the Japanee
Government decided to carry out decontamination works
(eg., dearrup of buildings and remediation of soils and
vegetation) and to manege the wades resulting from
decortamination and unmarketable contaminated goods.

For the radiologica protection of the decontamingtion
workers, the Japanese Government needed to establish new
regulations because the exiging regulations did not fit the
“current exposure Studions’ in which radioactive sources
have been scattered in wide areas from the plant. The new
regulationsaimto set the appropriate protection standardsin
accordance with the rik of the ambient dose raes,
radioactivity concentrations, and types of radionudides
resulting from the NPP accident, which areequivaent to or
more than the typicd protection sandards required in
planned dtuations This document explains the key issues
of the new regulation and guidelinesin Section 2, and the
eseblished regulaions and guiddines are outlined in
Section 3.

The gixth edition is updated with new information in
Sections 1.3.2 and 2.3, reflecting thelatest numeric dataand
reports. The exposure dose didtribution tablesin Section 1.6
were thoroughly updated using the latest information of
December 2018.

Section 5 summerizesthetechnica tour conducted on 6
November 2018 as pat of its Project to Enhance the
International  Trangmisson of Radioactivity-Related
Information on the Workers at TEPCO Holdings
Fukushima Daiichi Nuclear Power Plant
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1. Emergency Exposure Dose Control in the TEPCO Fukushima Daiichi Nuclear Power

Plant (NPP)

Emergency works that began in response to the accident of the
TEPCO Fukushima Dalichi NPPassociated with the Grest East
Japan Earthquakeof 11 March 2011 wereundertaken under high
redigtion levels and extreme conditions for which norma dose
contral fadilities were ill-equipped to ded with, partidly dueto
the gation blackout fter the tsunami. There were difficultiesin
recording the cumulaive dose, and ddays in monitoring of
internd expoaure due to insufficient exposure control personnel
and equipment. Also, in the summer, workershad towork under
the blazing sun, while wearing protective dothing, and some
uffered heat stroke. From the problems that occurred, MHLW

1.1 Temporary raigng of emergency doselimits

111 Theincrease of emergency dose limitsby MHLW
Ordinance 2011-23 (Exemption Ordinance)

At the time the accident sarted a the TEPCO Fukushima
Daiichi NPP, emergency dose limits of 200mSv were in effect
for the workers engaged in emergency works basad on the
Ordinance on the Prevertion of lonizing Radiation Hazards
(heréinafter cdled lonizing Rediation Ordinance) under the
Industrid Safety and Hedth Act (Act No57-1972) for the
prevention of hedth impairment.

After its dat, radidion protection of workers was dso
implemented in accordance with the lonizing Radiaion
Ordinance. However, consderation for the security of the
generd public and the prevention of expangon of the nudear
disadter, led to the decison to raise the emergency doselimitin
the affected plant to 250 mSv from 100 mSv. Thiswas defined
in the Exemption Ordinance of lonizing Radidion
Corresponding to the Situation Resulting fromthe 2011 Tohoku-
Padific Ocean Eathqueke (herandter the “Exemption
Ordinancg’, i.e MHLW Ordinance 2011-23). This Exemption
Ordinance wasissued on 14 March 2011, and became effective
on 15March 2011.

Concerning the increase of the emergency dose limits, the
points below were taken into consideration:

+ According to the International Commission of Radiological
Protection (ICRP) recommendation, the emergency doselimit
for the" emergency exposurestuationsin theseriousaccident”
should not excead gpproximeately 500 mSy, with theexception
inthecaseof lifesaving actions.

+ Itisrecognized that an exposure dose under 250 mSv may not
cause acute radiation symptoms.

+ The Radiaion Council under the Ministry of Education,

issued a series of compulsory directions and adminidrative
guidance to TEPCO and the primary contractors
This section explains the lessons learned in exposure dose
control a the TEPCO Fukushima Dalichi NPP, and shows
necessary preparation for regponding to future nudleer accidents
that may necessitate emergency works. Thissection explains:
(@ Problems that occurred dfter the accident started and the
responsesby MHLW and TEPCO in Section 1.2;
(b) The datus of the long term hedth care of emergency
workersin Section 1.3; and
(©) Future actions based on experiencesin Section 1.4.

Culture, Sports, Science and Technology (MEXT) agreed that
the doselimit was gppropriate.

1.1.2 Partial abolishment of increased emergency dose

limitsfor new workers

On 1 November 2011, the emergency dose limit for new
workers was decressed to the origind (100 mSv) with some
exceptions desgnated by the Minister of MHLW. Exempted
works were listed as the emergency works rdated to regponses
for the prevention of the loss of codling systems of nudear
reectors and for the loss of the function of the fadlities to
suppresstherdease of radicactivemaeridsto offSteareaswhen
engaged intheworksin thereactor buildingsand theimmediate
vicinity for a possible dose rate exceading 0.1 mSv/h. For the
exemptions, the dose limit for emergency workswas st as 250
mSv.

1.1.3Theabolishment of the Exemption Ordinance

The exemption ordinance was abolished when Sep 2 of the
“Road Magp towards the Restoration from TEPCO Fukushima
Daiichi NPP Acdident”, which amed to achieve long-term
dability of the reactorswas completed on 16 December 2011

The dose limit exemption of 250 mSv was gpplied until 30
April 2012, for those specidigs who are highly trained and
experienced in operating the reactor cooling sysems and in
maintaining the fadlities for suppressng the emisson of
radioactive materids (gpproximatdy 50 TEPCO employess).
For the 20,000 personswho had been engaged in theemergency
works, 167 persons had exceeded thel00 mSv emergency dose
(incdluding 146 TEPCO employees).
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1.2 Problemsthat occurred after theaccident and theresponsesby MHLW and TEPCO

The problemsthat occurred for twenty cases are dassfied into
thefive categories shown below.
1) Personal identification and exposure dose control (6
cases)
(1) Insufficient exposuredose control systemin theexposure
dose control department
(2) Inaufficient numbers of persond dosmeters
(3) Deficienciesin dos meter-lending management
(4) Delay of radiation exposuredosesndatificationtoworkers
(5) Dday of internd exposure monitoring
(6) Unexpected occurrence of workers who could not be
contacted
2) Rexiratory protective equipment and protective
dothing (4cases)
(1) Exceading emergency exposuredoselimit
(2) Exceading exposure doselimit for women
(3) Improper us2 of respiratory protective equipment
(4) Improper protective garments
3) Training for new workers(1 cas)
(1) Insufficient training hoursfor workers
4) Health and medical caresysem (5 cases)
(1) Edablishment of the medicd care system a the affected
plant
(2) Prevention of hest stroke
(3) Indruction to conduct specid medica examinations
(4) Egablishing patient trangport sysems from the affected
plant
(5) Long-term hedth care program
5) Prdiminary review of work plans (4 cases)
(1) Insuffident management systems for developing work
plans
(2) Ddfidenciesof work plans
(3) Insufficient knowledge about contract conditions
(4) Improvement of thelodging and meds
The responses and actions to these twenty cases teken by
MHLW and TEPCO are described in the following sections.

1.2.1 Personal identification and exposure dose control
(1) Inaufficient exposuredose control system in theexposure
dose contral department
As the expoaure contral systems that were normdly used
became inoperable dueto the tsunami, asgnificant amount of
manud work wasreguired, such as meking dosmeter-lending
records, inputting dose data and name-based collection and
cdculation of individud exposure doses. Although the work
waseventudly taken over by the corporate offices, itsprogress
was ddayed due to the many manud records that had to be
input. Thesefactorsresulted inasubgantia dday inthetesk to
accumulate individual exposuredose.
In responseto the above, the fallowing actionswere taken.
« MHLW provided guidance for the consolidation of the
exposure adminigtration in the corporate offices (23 May).
« MHLW directed the primary contractors with a written
notice to submit monthly reports on the status of natifying
workersof thelr exposure dosesaswell asto consolidate the

exposure adminidration (22 uly).

+ MHLW directed organization of adedicated team to survey

workerswith whom contact had been lost (10August).
[Actionstaken by TEPCO]

+ TEPCO incressad the number of daf members in the
radigtion control department of the corporate offices,
inputted deta regarding the information in the dosmeter
lending record managed a the NPP, and callected and
cdculated the dose data usng Soreadshest software, in
accordance with directions. TEPCO wes able to submit a
report on redidion exposure doses & the end of the
subseguent month to MHLW, gtarting with the data from
September.

+ The primary contractors established a sysematic contral
organization for exposure contral in their corporate offices
and reported to MHLW on the gtatus of the exposure dose
control onamonthly besis.

(2) Inaufficient numbersof personal dosmeters
Many persond darm dosmeters (PADS) became inoperable
after thetsunami. Dueto the shortage of PADs, only one PAD
was given per work group during the period of 15-30 March.
TEPCO sadit had selected thegroupsworking in areeswhere
exposurewas expected to bedmog condant. However, usng
the dose of representative workers could have overlooked
meextremeexposuresof individua workersbecausehighly
radioactive contaminated wagte was widdy digpersed during
thisperiod.
In responseto theabove, thefollowing actionsweretaken.
+ MHLW indgructed TEPCO to provide each worker with a
PAD (31 March).
+ TEPCO ohtained PADs from aother NPPs and fitted every
worker withaPAD (1 April).
« TEPCO ohtained 4,100 PADs in totd for management of
the affected plant and 2,200 PADs were mede available a
JVillagefor lending use (asof 17 November)

(3) Deficienciesin dosmeter-lending management
Asthenormd operating procedures to access controlled areas
could not be followed due to the tsunami, TEPCO
implemented paper-basad dosmeter-lending management,
and workers were required to write down their names,
filiations, and radiation exposure doses in the peper-based
lending records Howeve, deficencies and  incorrect
information in the records mede it difficult to identify
individuas and compile name-based consolidated records of
dosss

Inresponseto theabove, thefallowing actionsweretaken.
+ MHLW demanded that TEPCO obtain basicinformationon
workers, issue access permits with IDs, and conduct
management of entry/exit (23 May).
+ MHLW ingtructed TEPCO to attach a photo to the access
permit (7 uly).
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[Actionstaken by TEPCO]

« TEPCO darted isuing a"worker idertification card” with
an ID number at thesaismicaly isolated building (14 April),
anda JVillage (8 June); it sarted writing I D numbersinthe
dosmeter-lending records.

+ TEPCO darted identifying individuds based on officid
documents & JVillage and issuing an access permit with
photo ID (29 duly).

« TEPCO darted usng workers idettification cards in
combination with the access permit (8 August).

In addition to the above, MHLW issued theingructions Sated
below on 29 October 2012, as a solution to the issue thet the
lower exposure dose was fasdy recorded by covering the
dosmeter with alead plate:

(8 Check themanagement system of theexposuredosedata

(b) Use the protective garments (Tyvek coverdls) with a
trangparent chest pocket.

(©) Increasz the accuracy of dose monitoring by limiting the
wearing of glass badges soldy during working hours.

(d) Record the higher reading of aPAD or aglassbadge.

(&) S the darm as dose as to the ressonable estimated
maximum dosesaspossible

(f) Notify workers of ther radiaion exposure doses by
providing written documentation.

(9) Exchange workers with a high cumulative radiation
expoure in a job to workers with a low cumulative
radiation exposure, and ensure dose communication
between theemployersand theworkerswho hed recaived
radiation exposure doseto the dose limit

(4) Delay of radiation exposuredose natification toworkers
Thenormd dosenatification sysem wasinoperableduetothe
tsunami. It took time to manudly input dose data which
resllted in TEPCO fdling behind notifying primary
contractors. In addition, the recdpts printing sysem of
radiation exposure dosss a the time of returning dosmeters
was not functioning. Thus; it became difficult for workersto
know their own cumulative exposure.

Inresponseto theabove, thefallowing actionswere taken.

+ MHLW demanded that TEPCO natify workers of their
cumulative exposure dosss once a week for externd
exposure and once amonth for interna exposure (23 May).

+ MHLW demanded that primary contractors submit areport
once amonth regarding the situation of natifying workersof
their rediation exposure doses (22 July).

+ MHLW demanded that workers should be issued receipts
when returning thelr dosmeters, sarting on 16 August (10
Augus).

[Actionstaken by TEPCO]

« TEPCO were able to natify the primary contractorsonce a
week (reported on 10 August). The receipt showing
radiation exposure doses was isued to each worker when
returning their dosmeters, sarting on16 August.

(5) Dday of internal exposuremonitoring
Wholebody counters (WBCs) in the NPP became

unavailable, leading to ther shortage and that ddlayed whole
body measurements. It dso took time to determine an
ettimation modd according to the changesinthetarget nudide
to be messured as well as to identify the intake date. These
factors caused a dgnificant dday in evduation of the
committed dose. In particular, precise messurements were
conducted to identify the nudides a the Japan Atomic Energy
Agency (JAEA) and the Nationd Institute of Radiologica
Scences (NIRS) for the workerswho recaived high radiation
exposure doses and that took time to detlermine their
committed doses

Inresponseto theabove, thefollowing actionsweretaken.

+ MHLW demanded that TEPCO mesaureinternd exposure
for emergency workers on amonthly besis (23 May).

+ MHLW demanded that TEPCO promateinternd exposure
monitoring and report on the status (22 duly).

« MHLW issued warnings of vidlaion of the law to TEPCO
and to theemployerswho had worked in March and had not
hed their interna exposure meesured oncewithinevery three
months (30 and 31 August).

[Actionstaken by TEPCO]

+ TEPCO determined the intake dose as that on 12 Marchiin
principle TEPCO opened the WBC certter a JVillage (10
July) and incressed the number of WBCs by borrowing
three "in~vehide" type WBCs from JAEA, and purchassd
new ones. TEPCO secured 11 WBCsintotd (18 October).

+ TEPCO as3es3ad and determined committed dose with the
support of JAEA and NIRS. Monthly monitoring became
possiblefrom September.

MHLW identified that there were certain discrepancies between
the dose evauated by the primary contractors and the dose by
TEPCO.

(6) Re-evaluation of I nternal DoseAssessments
It wes noticed tha there were Sgnificant discrepancies
between internd dose assessments of emergency workers
made by TEPCO and those reported by primary contractors,
dossswhichwerereported to MHLW in April 2013,
In responseto theabove, thefollowing actionsweretaken.
* MHLW decided to re-evad uatethe dosesreported ShceMay
2013, and some of the committed doses were re-adjusted
based on there-evauation.
@ MHLW readjuted committed doses based on the
gandardized method;
+ Standardization of the estimation methodol ogies of interna
doxe assessments (inteke date intake scenaio, and
edimation of 1-131 exposure, ec.) in accordance with
TEPCO's methodologies as determined in August 2011.
» Readjusment of committed doses of 450 workers
1) Increesed doses 431 workers (Max. 489mSy, Ave
50mSv)
2) Decreasd doses 19 workers (Min. 9.2mSv, Ave
21mSy)
(b) MHLW corrected miscaculated committed doses (29
workers)
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+ Miscdculaions and errors were found such as incorrect
inputting of coefficients, mixing up of data, tranamitting data
to the wrong contractor, and omitting input of revised data
transmitted from TEPCO, tc. into the database.

+ Correction of 29 committed doses of workers anong 7
contractors (correctionsranged from 3.5mSv to 18.1mSv)

+ MHLW demanded that TEPCO and primary contractors
employ the standardized methodologies for internd dose
asessments, dl partiesweredtrictly instructed to prevent the
recurrence of miscdculaions and errors rdated to internd
dose assesaments (5 duly 2013).

* MHLW demanded that TEPCO ask the primary contractors
for cooperation and release the information about missing
workers, by name, on TEPCO'swebsite (20 June).

* MHLW demanded that TEPCO correct the problem of the
missng individuds, such ashby verifying with other primary
contractors groups and checking for overlgps of amilar
names (13 uly).

+ MHLW demanded the primary contractors consolidate
exposure control and add a photo to each worke's
identification card (22 and 29 duly).

* MHLW directed TEPCO to organize a dedicated team to

Ddalled informationisavalableat:

http:/Avww.mhlw.go.jp/englivtopics’2011eg/workerstepco/
rp/pr_130705.html

survey workerswho could not be contacted (10 August).
[Actionstaken by TEPCO]

+ TEPCO, in cooperationwiththeprimary contractors offices
on site, found missing workers one by one by checking the
origind records, checking for an overlgp in Smilar names,
having them confirmed by the primary contractors, meking
useof professiond investigation agendies, and making those
missng individuas names public. However, tenindividuds

(7) Additional re-evaluation of internal doseassessments
In addition to the above, it was found thet TEPCO hed data
on committed effective doses assessad by a method other
than the sandard methods at the end of January 2014.

+ MHLW examined data on emergency workers committed
ffective doses to ascartain whether there were any other
smilar casss Snce February 2014. Examined datawere for
6,245 emergency workers, exduding those covered by the
previous re-evauation, from a totd of 7,529 emergency
workers (data for workers engaged in March and April
2011). This examination reveded thet the data for 1,536
emergency workers were sugpected to have been obtained
by methods other than the sandard assessment methods.

+ MHLW ingtructed TEPCO and primary contractors to re-
evauae these data. Consequently, the committed effective
dosesfor 142 emergency workerswere readjusted.

« MHLW provided TEPCO with guidance on the following
metters

(@ The internd audit sector should inspect the sector in
charge of radiation dose control, check theworkflow of its
operations and data management, etc., and take necessary
remedid actions

(b) Before externdly reporting or announcing radiation
expoaure dosss, the datashould be checked by apersonin
aqudity assurance sector, inprinciple.

« MHLW ingructed primary contractors that independently
asxes committed effective doses about  thorough
presarvation of dl therecords, etc.

Detaledinformaionisavaladea:
http:/Aww.mhlw.go, plenglishvtopics’2011eqjworkersftepco/
rp/pr_140325.html

(8) Unexpected occurrence of workers who could not be
contacted
It was found that anumber of workers could not be identified
in the name-based consolidated record (174 individuds, a
tentative maximum as of 29 July), during the time that the
hendwritten dosmeter-circulating record wes used for
management.
Inresponseto the above, thefallowing actionsweretaken.

aredill missing.

1.2.2 Respiratory protective equipment and protective

cothing

(1) Exceading emer gency exposuredoselimit

The assessment of internd exposure reveded that 6
emergency workers exceeded the dose limit of 250 mSy
(reveded on 10 dune 678 mSy was the highest). This
presumably occurred because the workers did not use the
charcod filter catridge in the repiratory protective
equipment, and ateand drank in themain control room, where
the concentration of radicactive materids had increased after
the hydrogen exploson (12 March)

Inresponseto theabove, thefollowing actionsweretaken.

+ MHLW indructed TEPCO that the workers who had
worked in the main control room right after the hydrogen
explosion, and those whose radiation exposure dose hed
tentatively exceeded 100 mSv should be gopped from
underteking any radiation work until their doses were
determined. TEPCO was d0 indructed to immediatdy
exdudethe 12 workerswhosetentative doseshad excesded
200 mSy from emergency works (3 June, 7 June, and 13
June).

« MHLW performed onSteingpections (7 Juneand 11 July)
and demanded thet TEPCO correct vidlaions, these were
meaking workerscontinuea their job when havingadosein
excess of 250 mSy (10 June), and failing to require that
workers use effective respiratory protective equipment and
faling to prohibit them from eding and drinking in
contaminated aress (14 Jly).

[Actionstaken by TEPCO]

+ TEPCO exduded the rdevant workers from the work thet
might cause exposure until their doses were determined,
and excluded those whose exposure dose excesded 200
mSv from any work a Fukushima Daichi NPP in
accordancewith ingtructions (reported on 13 June).
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(2) Exceading exposuredoselimit for women

The assesamant of internd exposure reveded that 2 femde
workers hed exceeded the dose limit of 5 mSv in March
(reveded on 27 April; 17 mSv was the highest). While the
femde workers had been engaged in support tasks in the
sasmicdly isolated building since the accident occurred (11-
23 March), theflow of radicactive materidsinto the building
could not beavoided dueto the digtortion of the entrance door
caused by the hydrogen explason. It should be noted that
locd exhaust vertilation equipment waslater inddled and the
windowswere shielded with leed.

In responseto theabove, thefollowing actionsweretaken.

« MHLW performed an ondte ingpection (27 May) and
demanded that TEPCO correct violationswhich had caused
femdeworkersto beexposed in excessof 5mSv in March
(30May).

+ MHLW dso indructed TEPCO to ensure exposure dose
contral for dl workers monitor their hedlth regularly at the
Ste, and to assess the internd exposure of the 2 femde
workers after exduding them from thework.

[Actionstaken by TEPCO]

+ TEPCO decided not to assgnwomentotasksintheareaof

the affected plart.

(3) Improper useof respiratory protective equipment

TEPCO falled to provide suffident explanation with the

instructions on how to weer respiratory protective equipment

in the education of new workers. Thus there were dill

workerswho recaived internd exposure, evenin une.

(a) Improper fitting of respiratory protective equipment
The survey on fitting respiratory protective equipment
conducted on 26 September indicated that the leskege rate
of respiratory protective equipment was paticulaly high
for those wearing glassss (56% a the highest, 17% on
average).

(b) Neglecting to attech filters
One of the workers of a primary contractor was found
working near Unit 2 without a charcod filter cartridge on
hisfull face mask (13 June). A Smilar case occurred on 29
June, suggedting that workers had not been wdl informed
about the need to wear respiratory protective equipmentt.

(c) Contamination indde of respiratory protective equipment
Contamination was found on theinner surface of the mask
filters used by 4 workers (14 September). Severd similar
caseswere subseguently found.

In responseto the above, the following actionswere taken.

« Indructionsweregiventoinformworkersof theprooedures
for wearing respiratory protective equipment, to ensurethet
workers follow the rules regarding the correct way of
wearing protective equipment, to provide education, and to
pog indructions on how to wear respiraory protective
equipment (22 June).

* Indructions were given to establish work procedures for
urveying contamingtion  of  respiratory  protective
eguipment filters (5 October).

+ TEPCO wasindructed to:

1) Teke necessary megsures for workers wearing glasses
such asgiving them sedling piecesto atach to theframes
of the eyeglassesto cut leskage;

2) Provide more masks so workers could choose one that
was best suited to their own face;

3) Show workershow to perform fitting tests;

4) Introduce respiratory protective eguipment with electric
powered fans and

5) Improve the contents of the training workers received,
basad on the results of legkage rate tests using a mask
fitting tester (26 September).

+ Repiratory protective equipment were sorted by their
product mekersand sizesin accordancewith theingruction
20 that workers could choose masks ited to their faces
more eadlly (27 September).

+ TEPCO dtarted to provide new workerswith training about
usngfitting testers (17 November).

+ Masks with dectric powered fans were introduced (25
Augus).

(4) Improper protective garments

(@The cae thet a worker soaked his feet in highly
contaminated water
A worker whowasweering short mid-calf boots soeked his
feet in water (30 cm degp) during work. This caused the
kin on both fest to become contaminated (beta ray
expoaure) (24 March), the radiation dose in the work area
hed not been monitored before sarting work, theworker did
not wear high boots, and the worker continued to work
adthough hisdosmeter darm was sounding.

(b)The casesthat highly contaminated water was poured over
workers
A worker was contaminated when contaminated water was
unintentionally poured over hishead while hewasworking
to discharge water in the tank of the contaminant remova
plant. He was not wearing a hooded, waterproof garment.
Another worker, dso not wearing a hooded, waterproof
gament, was engaged in handing hoses and became
contaminated by water (both occurred on 31 Augus).

In regponseto the above, thefollowing actionswere taken.
Actionstaken by MHL'

+ MHLW ingructed TEPCO to establish asafety and hedth
adminigration sysem (24 March).

« MHLW issued guidance to TEPCO and the primary
contractorsto:

1) Monitor the radiation doses in the work area before
darting work in order to undersand the contaminaion
level and decide on work procedures;

2) Ensurethat workersevacugtewhen darmsof dosmeters
go off and tha workers wear effective protective
garments and footwear according to the contaminaion
leve of thework area (26 March).

+ MHLW ingructed TEPCO to méake its best effort to
determine the causes of the incidents and prevent ther
recurrence (1 September).

« MHLW peformed on-site ingpections (27 May and 28
September) and demanded violations be corrected by the
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employerswho:
1) had not made workers wear suitable footwear (high

booats) (in the case of the betaray exposure on 24 March)
(30May); and

2) had not madeworkersweer effective protective dothing
(hooded, waterproof protective dothing) (the caseson 31

August) (5 October).
Adionstaken TEPCO
+ TEPCO enaured that workers put on rubber boots, and
required workers who might be expased to contaminated
water to wear hooded, waterproof garments. No cases of

expoure to contaminated water have occurred Sincethen.

123 Trainingfor new workers
(1) Insufficient training hour sfor workers

In the beginning (until around May), only 30 minutes were
gpent in worker education on the effects of radiaion, how to
control redigion dose, and the use of protective eguipment;
this wes done a JVillage with indructiond materids
developed by TEPCO. In addition, the dassoom where the
worker education program was given was too smdl. The
dassoom accommodated only around 20 people per 30
minute sesson.

Inresponseto theabove, thefollowing actionsweretaken.
Actionstaken by MHL

« MHLW ingructed TEPCO and the primary contractorsto
educate new workers on radiaion hazards, the use of
protective equipment, and the actions and evacuation

methodsto takein an emergency (13 May, 23 May and 22

July).

+ TEPCO darted anew worker education programin Tokyo
from19 May and the specid education programat J-Village
from 8 June to both TEPCO d&f and contractors
Arrangements were mede to secure auffident dassroom

oace

124 Health and medical caresysem
(1) Egtablishment of themedical caresysem at theaffected
plant

TEPCO wasadleto provide physciansonly intermittently at
the afected plant. In the firs month &fter the accident, 25
workers became dck or were injured, and 31 workers
complained of poor hedth. One case of aworker suffering a
heart attack wasreported on 14 May, and thisincident showed
the urgent need for an emergency dinicthat provides24-hour
medical serviceshy physicians However, securing aqudified
g of physdans, nurses, and radiologicd technologigs hes
posed agreet chdlenge, and establishing theemergency dinic

turned out to be extremdly difficult.
Inresponseto theabove, thefollowing actionsweretaken.
] MHLW and rlevant ministries (MEXT,

+ The Fukushima Prefecturd Labour Bureau (PLB)
demanded that TEPCO ensure workers mentd and
physcd hedth.

+ The Fukushima PLB contacted and coordinated with the
rdevant minigers and sent hospitds a request Ietter for
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dinic gaf under the name of the Director of the
Occupationd Safety and Hedlth Department.

+ The Fukushima PLB wes dlocaed radiologicd
technologigs for the dinic, in cooperation with the
Asoddion of Rediologica Technologists (September
2010).

+ MEXT sent the PLB request to awider range of radiation
medicineingitutions and was ableto secure the digpatch of
Nurses,

+ MHLW as0 asked the Japan Labour Hedth and Welfare
Organizetion to deadily supply medicd gaff from
November 2011.

+ TheUniversty of Occupationd and Environmenta Hedlth
began to digpatch physidans who provide sarvices mainly
during the daytime (15 May). A sysem to ensure the 24-
hour on-gite presence of physidians was esablished on 29
May with the arival of phyddans digpatched from Rosal
Hospitds (hospitas for labourers) managed by the Jgpan
L abour Hedlth and We fare Organization. Subsequently, the
plant Stedinicwasrd ocated to J-Village (September 2011).
+ TheNational Defense Medicad College started dispaiching
teams of criticd incident sress gpecididts (10 duly). The

teams provide mentd hedth sarviceson amonthly basis

* TEPCO opened theonrstemakeshift medicd dinica Units
5 and 6 in July. More physcians were dlocated in
September 2011 tothedinicin JVillagein order to provide
the initid trestment and triage and routine preventative
hedth care

(2) Prevention of heat groke

It hasbeenaconcernsnceMay 2011 that emergency workers
might be & risk of occupationa hezards derived from heat
groke while working for long hours under the blazing sun
while wearing heavy eguipment, such as a full-face mask,
Tyvek coverdls and rubber gloves.

In responseto theabove, thefollowing actionsweretaken.
Actionstaken by MHL!

+ MHLW demanded that TEPCO undertake thefallowing.
a) Suspend work from 2 p.m. to 5 p.m. in July and August;
b) Shift working hours to early morning, and specify the
maximum number of consacutiveworking hours;

¢) Check workers hedth prior to work, meke avalable ar-
conditioned rest places where workers can remove their
full face masks;

d) Conduct education for the prevention of heat Sroke;

€) Edablishamedicd care sysem (10 June2011).

+ MHLW demanded that TEPCO attach checkligts for heat
groke prevention messures when they submit work plans
to theingpection office.

+ TEPCO took measuresin addition to theingtructions by the
MHLW, induding thefallowing;

a) Didribution of cool vests (vestswith refrigerant gdl).

b) Provison of the wet bulb globe temperaiure (WBGT)
through theinternet.

¢) Diglay the dally warning levd for heat droke a
workplaces
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+ TEPCO ds0 required workers showing symptoms of mild
heat stroketo takeabresk and arest. Asaresult, dthough 40
paients with heet stroke symptoms were observed, no
Serious caseswere reported.

(3) Indructionsto conduct special medical examinations
Considering that exposure exceeding the normd  exposure
dose limit may cause acute radidion syndrome, specid
medica examinaions conducted every six months would be
too late to detect acute radiation damage. The more time that
was spent on emergency works the larger the numbers of
workerswhoweresubject to medica examinations. Thismade
it difficult to collect information on the multiplelayered
contractors, and the percentage of workers who undertook
medicd examinaionswasaslow as60% as of June 2011
Inresponseto theabove, thefallowing actionsweretaken.

* MHLW issued the compul sory indructionto TEPCO, under
Item 4, Article 66 of the Indudrid Safety and Hedth Act, to
conduct gpecid medica examinationsinduding blood tests,
skintest, andweight measurement, and specified thenumber
of days after the completion of emergency works thet the
examinations must be taken within under the assumption of
ashort-term emergency works (16 March 2011)

+ Additiondly, MHLW re-issued indruction to TEPCO to
conduct medicd examinaions for workers who were
exposd to more then 100 mSv and who worked for more
than 1month (25 April).

+ In eforts to raise the implementation rate of medica
examinations, MHLW regularly investigeted the status of
conducting the medica examinations and gave ingructions
to TEPCO and the primary contractors(May and June2011).

(4) Egablishing patient trangport sysemsfrom the affected
plant
In order to trangport potentialy serioudy injured workersfrom
theaffected plant, afester way to trangport patientsto ahospita
was required, because 1-2 hours were needed to trangport the
paientsviaJVillageto hogpitals To shorten thetrangportation
timg the MHLW fried to edddlish dffident patient
trangportation sysems, induding direct access of locd
ambulancesto the plant and hdlicopter arlift to ahospitd. The
MHLW, however, faced difficulties in making arrangements
with the hogpitalsexpected to recaive the patients
Inresponseto the above, thefallowing actionsweretaken.

« MHLW it visted hospitasin Iweki City and explained
decontamination conditionsthat would dlow thehospitasto
acoept direct patient trangportation fromthe NPR. Asareault,
in Augug 2011, non-contaminated patients were dlowed to
goproach hospitdsdirectly from the plarnt.

+ MHLW directed TEPCO to prepareahdiport to beused for
anair ambulance, persuaded ahdlicopter operation company
to join the work, and coordinated as aliaison regarding test
flightsto be conducted by a TEPCO &ffiliated company.

[Actionstaken by TEPCO]

+ TEPCO oconducted direct trangport of non-contaminated

patients to hospitals without going through J-Village so that
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it was not necessary to decontaminate or transfer apatient to
another vehide (August 2011).

+ An agreement was reeched with the operation company to
locate a hdiport in the Fukushima Daini NPP, 13km from
the affected plant, ingead of udng the Hirono town
playground near JVillage, 20km from the afected plant.
(February 2012).

(5) Long-term health careprogram

In addition to the compul sory medica examingtions, it became
necessary to examine workerswho exceaded the norma dose
limit of 50 mSvfy and thase who exceeded the emergency
exposure dose limit of 100 mSv. It dso became necessary to
conduct hedlth conaultationsfor workers about their long-term
mentd and physicd hedth.

In responseto the above, thefollowing actionsweretaken.

* MHLW egablished the Miniger's guiddines pursuant to
Item 2, Artide 70 of theIndustrid Safety and Hedlth Act (11
October 2011). In the guiddines, the employers should
basicdly be required to conduct long-term hedthcare.
However, the Government should conduct it for theworkers
who changed their jobs to those that are not rdated to
radiation works, those who are continuoudy employed by
thefirms(small to midszeonly) but not engagedinradiaion
work, and personswho are nat currently employed.

+ As additiond medical examinations MHLW decided to
provide cataract eye examindions, for the workers who
exceeded 50 mSy, and thyroid examinations and cancer
screenings, (somach, lung, and colon) for thosewhose dose
exoeeded 100 mSy, in accordance with the report provided
by the experts mesting.

* The MHLW compiled a report on methods for providing
hedth care and exposure dose contral during emergency
worksin nudeer fadilities (1 May 2015). In this report, the
items thet should be provided to workers were compiled
regarding thefollowing items:

1) Longtem hedth care induding the period efter
termination of employment, such as the medicd
examination of emergency workers

2) Hedthcare during emergency works

3) Ensuringamedica caresysteminnudear fadilitiesduring

emergency works

4) Mid- to long-term exposure dose control to be provided

totheworkerswhase exposuredoses exceed thedoselimit
for regular rediation works

5) Exposure dose control during emergency works

6) Specid education to the emergency workerswho will be

engaged in exceptiond emergency works

125Prdiminary review of work plans
(1) Insufficient management systems for developing work

plans

During thefirgt month from the start of recavingwork plans a
large number of planswere summited from TEPCO inwhich
many deficiendeswerefound. It took alot of timetorevisethe
work plans in spite of having provided correction instruction
dterwards. As there was no other back-up orgenization to



¢) MHLW

Ministry of Health, Labour and Welfare

revise thework plans a that time, the personsin charge @ the
plant could not respond to reminder natices.
Inresponseto the above, thefollowing actionsweretaken.

+ The Tomioka Labour Standards Ingpection Office
developed a review dandard and prepared ingdruction
materidsto be made available & its office, and continued to
giveindructionsto the personsin charge a the plant.

+ MHLW guided thecorporateofficestoimprovethestuation
by strengthening the organizations involved and increesing
the numbers of gaf members for the tasks a both the
afected plant and corporate offices (30 Jung). MHLW
provided the on-site review sarvice a JVillage on aregular
beds

« TEPCO increased the number of staff membersto prepare
work plans, and defined the roles of the NPP and corporate
offices (reported on 13 duly).

(2) Defidendiesof work plans
MHLW directed the primary contractors conducting work
activities assodated with doses exceeding 1 mSv per day to
ubmit aradiation work plan to the rlevant ingpection office
(23 May 2011). A lot of defidencies were found in the
ubmitted requestssuch asexcessvelength of thework period,
improper personnd in charge, unredistic esimation of the
maximum readidion exposure dose, improper use of
dosmeters(glassbadges ring badges, and darm settings), and

lack of identification of thework location and work description.

In responseto the above, thefollowing actionsweretaken.

+ MHLW devdoped review dandards and prepared

ingruction materias to be made available a the office and
continuoudy gaveingructionsto the gaff in charge

(3) Inaufficient knowledge about contract conditions
Information obtained by TEPCO on the reaionship among
subcontractors, thenumber of subcontractorsand workers, and
whether training and medica examinations were provided at
thetime of employment were not sufficient.

Inresponseto theabove, thefallowing actionsweretaken.
+ MHLW interviewed the primary contractors about the
Situation of exposure dose contral (from late May to mid-

June2011).

« MHLW reguested the primary contractors to report the
current  contract  conditions  (rdldionship  among
subcontractors, the number of subcontractors and workers,
and whether education and medicd examinations were
provided a the time of employment) on a monthly bass
(natified on 27 June 2011).

(4) Improvement of thelodging and meals
Many workers were unable to go back home or to ther usud
dormitories because the areawithin the 20 km radius from the
dfected plat was dedgnaed as the redricted area
Furthermore, many workers had to say near the plant in
preparation for any unexpected events. As a result, many
workerswereforced to degp dl crowded together on thefloor
in the sasmicdly isolated building of the affected plant or the
gymnasumof FukushimaDaini NPR, 13kmfromtheaffected
plant. In addition, the medls served were processed food in
retort pouches in order to prevent internal exposure. Because
workerswere engaged in hard work without sufficient rest nor
nutritious meds, there were concans about worsening
workers hedlth and occurrence of an accident caused by their
operaiond errors
Inregponseto theabove, thefollowing actionsweretaken.
+ MHLW demanded that TEPCO underteke the fallowing

actions (20April 2011):

(a) Reserve desping aress equipped with bedding and other
required supplies.

(b) Teke preventive messures againg infectious diseases.

[Actionstaken by TEPCO]

(@ TEPCO inddled doubledeck beds and supplied
beddothes for 240 workes in the gymnesum a
Fukushima Dani NPP and inddled equipment for 30
showersin thegymnasium and 42 double-deck bedsinthe
saigmicdly isolated building.

(b) TEPCO huilt a temporary dormitory a JVillage that
accommodated 1600 workers

(©) TEPCO changed meds from reedy-mede food in retort
pouchesto fresh boxed lunchesin regponseto the decreese
of possble contamination by radicective materids and
reopened the restaurant in J-Village.

(d TEPCO reopened the restaurants in the man

adminigration building a Fukushima Dani NPP (18
June2012).

1.3 Hedlth control at the TEPCO Fukushima Dalichi NPP

131 The datus of long term hedlth control at the
TEPCO Fukushima Daiichi NPP

MHLW egablished a minigerid guiddine “Guiddines on
Maintaining and Improving Hedlth of Emergency Workers a
the TEPCO FukushimaDaiichi NPP’ on 11 October 2011 (see
3.1(3) for revison). The Guiddinesdescribes Actionsfor long-
term hedlth contral”, “Deveopment of a database for workers
who haveengaged in emergency works’ and “ Support provided
by the Government”.
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Bassd on the guiddines MHLW and TEPCO are
implementing long term health control such ascancer screenings
etc. corresponding to the exposure dose values for the workers
who had been engaged in the emergency works a the TEPCO
Fukushima Daiichi NPP

The implementation datus as of 23 October 2017 is as
follows
(1) Statusof regigration card issuance

Out of 19,808 emergency workers, 19,686 workers (99.4%)
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were issued cards. For those 122 workers who had not
received the cards, confirmation of addresses was continuing.

(2) Satus of handbook for recording radiation exposure
doses (handbook) issuance
Out of 910 designated emergency workers, 877 workers
(96.4%) were issued handbooks. In February 2013, a
document that recommended the handbook application was
delivered to the employers of the designated workers.
Recommendation of application etc. will be continued in the
future.

(3) Satus of data base regigration of the medical
examination results
The implementation rate of the special medical examinations
reached 92.7% (the data registration reached 77.9%), and that
of general medical examinations reached 91.9% (the data
registration reached 71.2%).

(4) Satus of the data base regigration of cancer screening
resultsof desgnated emergency workers
(a)Recommendation to implement cancer screenings specified

in_the quidelines (From June to November 2012 and
November 2013)

Several recommendations to implement cancer screenings
were delivered to the employers. The survey of current
addresses for all designated workers should be conducted
once a year. (June 2014)

(b)The results of the implementation status for cancer
screenings (From October 2012 to September 2013)
Implementation rate for cataract screening was 67.4%, and
that for cancer screenings was 96.78% respectively.

(c)Status of database registration of the cancer screening
results (From October 2012 to September 2013)

For current workers, data base registration for cataract
screening was 54.7%, and that for cancer screenings was
63.6%.

(5) Satus of health conaultation or guidance to emergency
workersat thesupport desk (From April 2013toMarch
2014)

There were 214 consultations cases, of which 91 cases were
long term health control, and 53 cases were about radiation
exposure and health effects.

132 Approvals for occupational accidents of
worker/finjuries

Regarding the determination of industrial accidents related to
leukemia and cancer, criteria for the determination of industrial
accidents were established concerning compensation for
workers in light of the intent of the Industrial Accident
Compensation Insurance system. Provided that these criteria
were satisfied, after discussion in a medical investigation
committee, such cases shall be approved as an industrial accident
unless non-work-related factors are clear. However,
determination of an industrial accident regarding leukemia and
cancer does not scientifically prove a causal relationship between
radiation exposure and health effects.
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« Leukemia

A request for approval of a claim for occupational
accident/injury was made by a worker as he had developed
leukemia due to his engagement in radiation work at the TEPCO
Fukushima Daiichi NPP.

The MHLW held a review meeting attended by medical
experts to discuss the matter. As a result, in October 2015, the
MHLW acknowledged a causal relationship between the
radiation exposure and the development of leukemia in this case,
and they gave approval for a claim of occupational
accident/injury for the first time since the accident at the TEPCO
Fukushima Daiichi NPP.

With respect to leukemia due to radiation exposure, MHLW
established criteria for determining occupational accidents* and,
based on examination by medical experts, judgment on whether

they are business-related.
*Approval criteria of occupational accidents for leukemia:
1) Exposure to an equivalent amount of ionizing radiation (5 mSv x
years of engagement).
2) Onset of leukemia after a period of at least 1 year after the
beginning of radiation exposure.

In addition, in August 2016, the MHLW approved a second
occupational accident/injury based on the above approval criteria
by medical experts for a worker who developed leukemia after
the accident at the TEPCO Fukushima Daiichi NPP. Athird such
case was approved by MHLW in December 2017.

+ Thyroid cancer
In December 2016, the MHLW compiled medical knowledge
on thyroid cancer and radiation exposure in a report from a
review meeting of medical experts, and published its immediate
view on compensation for an occupational accident/injury™* as
indicated below.

**The MHLW’s immediate view on compensation for an
occupational  accident/injury concemning thyroid cancer and
radiation exposure:

1) An association between radiation exposure and onset of cancer is
suspected when onset of cancer is observed for an exposure dose of
100 mSv or more, and as the exposure dose increases, the
association with onset of cancer is strengthened.

2) The period of time from radiation exposure to onset of cancer shall
be five years or more.

3) Factors other than radiation exposure also need to be considered.

Based on the above immediate view on compensation for an
occupational accident/injury, in the same month, MHLW
recognized a case of thyroid cancer that developed in a worker
after the accident at the TEPCO Fukushima Daiichi NPP, and
approved it as an occupational accident/injury in the light of
deliberations by medical experts. A second such case was
approved by MHLW in December 2018.

* Lung Cancer
In January 2015, the MHLW compiled medical knowledge on
lung cancer and radiation exposure in a report resulting from a
review meeting of medical experts, and published the immediate
view similar to that for thyroid cancer.** The first claim for case
of lung cancer was approved by MHLW in August 2018, and
this was also the first case involving death.
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14 Implementation datus of measures againg ionizing radiation hazards associated with

decommissoning works

Inorder to ensuretheworking conditionsaswell astheindudtrid
safety and hedth of workers engaged in decommissioning
works at the TEPCO Fukushima Daiichi NPR, the Fukushima
Prefecturd Labour Bureau provided employersof suchworkers
with focused supervison and ingdruction. As a result of
upervison and indruction provided for 724 employers by 30
September 2015, 409 employers were identified to be violating
lawsand ordinances rdated to the labour gandards, namdly, the
Labour Sandards Act and the Industrid Safety and Hedth Act,
in some form (violation rate 56.5%). The totd number of

15 Recommendations

On 10Augugt 2012, inresponseto theissuesthat wereshownin
previous sections, MHLW demanded the employers who
operate nudear fadilities to prepare for nudear accidents that
may necessitate emergency works and dso to prepare for the
actions that may nead to be taken when an accident occurred.
This sction shows accident preparaions, and the actions to be
taken at thetime of an accident by the employersin reponseto
thedirections
Theguidance document isavailable &;

http:/Aww.mhlw.go,j plenglishvtopi cs’2011eqfworkerdfri/pripr_
120810.html

1.5.1 Personal identification and exposuredose control
(1) Inaufficient exposuredosecontrol system intheexposure
dose control department

(QPreparationsto be made by theemployers
Actions teken a the nudear fadilities induding NPPY

+ Devdop a plan in preparation for emergency works to
establish an organization to consolidate the radiation control
of dl the emergency workers (herandfter referred to as
"'systemitic control organization") in the nudlear facility (or
the corporate officesif it is beyond the ahility of the nudear
fadlity).

+ Devdop an emergency action plan for the case thet the
normally usad sysems become unavailable for exposure
dose contral, and prepare for increedng Saff membersto be
engaged in temporarily exposure dose contral.

+ Edtablish the management system for dose contral in
emergency stuaions, as wel as educate and train daff
membersto perform rediation control.

+ If necessary, devdop a plan in advance to establish
sysemétic control organization in the corporate offices

+ In preparaion for supporting radiation control in the
corporate offices and dispatching g&ff to help a the nudear
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violation cases was 656, where violations rdated to working
conditions were found in 406 cases and violdions rdated to
indugrid sefety and hedth in 250 cases For the employers
discovered to be vidating laws and ordinances, the Fukushima
Prefecturd  Labour Bureau provided indruction towards
rectification. Additiondly, the Bureau has provided ingruction
on approprigte implementation of measures gipulated in the
“Guiddines on occupationd sefety and hedlth management at
the TEPCO Fukushima Daichi Nudear Power Pant”
formulated on 26 Augugt 2015.

fadlity, meke a qdff lig, provide required prdiminary
education and training to inexperienced gaff members and
establish a sysem in the corporate offices for being able to
increagethe number of gaff memberstemporaily.

b)Pog-accident actionsto betaken by the s

- Edtablish a system for exposure dose control such as by
temporaily increesing the number of gaf members in
charge of dosmeter-lending for the case thet the systems
normaly used arenct available

- Enaure a sysem for exposure dose control such as by
temporarily increesng the number of daff members
carryingout rediation control ineach primary contractor, and
egtablishing an organization that can consolidate radiation
exposure dosss of workers under dl the involved
ubcontractors

+ Check the system for exposure dose contral e the nudear
fadlity, and provide support such as by digpaching Seff
membersfrom the corporate offices, as gppropriate.

« Check the situation in exposure data inputting work & the
nudeer fadility and, if there are any problemsin the sysem
for exposure dose control, obtain the adminigrative
documentsfrom the said facility and perform exposuredose
contral directly including the exposure datainput and name-
basad dose consolidationsin the corporate offices

(2) Inaufficient number sof personal dosmeters

(QPreparationsto be made by theemployers
Actionstaken a the nudear fadili

» Prepare suffident numbers of extra PADs thet can be used
during emergency works (induding battery chargers and
emergency power generators, if  non-battery-powered)
(heranefter dl PADs and their auxiliary eguipment are
referredto as"PADS).

+ Make agreementswith other nudeer fadllitiesin advanceto
upply suffident number of PADs for dl emergency
workers (induding those who are not engaged normally in
radiation works).
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* Support the nudear fadility such as by discussng and
meking an agreement with other corporate offices for
borrowing PADs

b)Pogt-accident actionsto betaken

[Actionstaken a the nudear fadility]

+ Check whether or not auffident PADs are avaladle
immediately after the occurrence of an accident.

+ Once the shortage of PADs is found, borrow them
immediatey from other nud eer fadilitiesin accordancewith
the agreement madein advance.

« Check if aaufficdient number of PADs are available at the
nudeer fadility, and if required, provide support to dlow the
nudeer facility to obtain PADs from other nudear fadilities,
asappropriate.

theemployers

(3) Defidienciesin dosmeter-lending management
(aPreparationsto be mede by theemployers
[Actionstaken a the nudear fadility]

+ In the caxe that the normdly used system becomes
unavalable, issue access permits with both persond
identification numbers (hereindter referred to as "ID
number(9)") and photos, and build a backup sysem in
advancethat can control exposuredosehby the D number on
mobile persond computers or computer systemsthat canbe
usd in emergency sSituations (hereinafter referred to as"the
backup system'").

+ Inthe casethat the backup system isnot operable, establish
in advance an adminidretivelig formto befilled in by hand
and the adminigration method using the centrd regidration
number for each worker's radiation passbook and driver's
license number (if it is difficult to use thase, a combination
of date of birth and name) as a temporary ID number
(hereindfter referred to as"thetemporary 1D number™).

+ Conduct training on aregular basis 0 asto implement the
management dated in (1) and (2) immediady in
emergency Stuations

+ In the case that the backup sygtem is not operable a the
nudear fadility, set up a backup system in the corporate
officesaswell. Note however, that thismay not gpply tothe
cae that the backup sysem isinddled in the seismicaly-
isolated buildings located & a sufficient isolation distance
and conddting of sructuresand equipment thet can maintain
internd radiation protective functions (hereinefter referred to
as "the sHamicdly isolated building") even if a hydrogen
explosion occursin anudeer regctor o itsvidinity.

(b) Pod-acdident actionsto be teken by theemployers
[Actionstaken a the nudear fadility]

+ Make abackup system available.

+ Use the handwritten adminigraive lis to menage
dosmeters usng temporary 1D numbers until the backup
sygemisrunning.

+ Oncethebackup sygemisrunning, verify individualsbasad
onofficid documents, issue access permits, lend dosmeters
basad on the ID number, and record radiation exposure
doses

Actionstaken by the primary contractors]
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+ Enaure proper management of the acoess permit to prevent

its use by anyone except the registered worker.

+ Check the Stuation of the doameter lending adminigration
in the nudear fadility, and provide support such as by
meaking abackup syseminthecorporateofficesoperable, as
gopropriate

(4) Delay of radiation exposuredose natification toworkers

(@)Preparationsto be mede by theemployers
Actionstaken a the nudear fadili

+ Ensurethat the backup sysem prepared for unavailability of
the normdly used system provides the function of issuing
receipts to workers providing them with awritten natice of
their daily radiation exposure doses,

+ Spedify in advance the procedures for immediatdy
informing the primary contractors of the input datawhen it
is necessary for the corporate offices to undertake inputting
of doses

+ Flan in advance the procedures for immediatdy informing
thenudear fadility of the dose dataat the corporate offices, if
the corporate offices are required to do so after the accidert.

» For the case that the backup system is not operdble at the
nudear fadlity, st up a backup system with a function to
isue receipts in the corporate offices. Note, however, thet
this may not gpply to the case that the backup sysem is
located inthe ssismically isolated building. (Repeated natice
wasgivenfor thisaction.)

(b)Pog-accident actionsto be teken by theemployers

+ Make a backup sysem operdble, and issue recapts of
radiation exposure dosesto workers

+ While the beckup sysem is unavailable, issue a written
notice of radiation exposure dosesto workers & the time of
returning dosmeters (hand-written memos are acoeptable).

+ Immediatey inform the primery contractorsof theradiaion
exposure dose datainputted.

* Immediatdy notify dl the workers under the involved
subcontractors through the said suboontractors of the dose
dataobtained from the nudeer fadility.

» Check thesituationindasedatainput and natificationamong
employersa the nudear fadility, and perform the tasks such
asdatainput in the corporate offices, as gppropricte

+ If the datainput task is performed in the corporate offices,
providetheinput datato the nudeer facility immediately.

(5) Dday of internal exposuremonitoring
(a)Preparationsto be made by theemployers
[Actionstaken a the nudlear fadility]

+ Inorder to measureinternd exposure, gpecify inadvancethe
places to locate mobile WBCs which will be borrowed in
caxe of an accident under the prior agreements mede by the
relevant corporate offices

+ Devdop in advance the method for evduaing internd
exposure in emergency studions, such as identifying the
date of ingestion or inhdation through a sudy of worker
behavior.
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« Fortheagreementsstated in (1) above, provide support such

& by negatiging and conduding agreements with the
corporate offices of other utilities and organizations, as
gopropriate.

+ Devdop in advance an as=ssment modd to evaduate
expoaure to radionudides of cesum and/or radionudide of
iodine after accidents in cooperation with JAEA and NIRS
(hereindfter referred to as "the Advanced Radiation Expert
Intitutes").

+ Devdop in advance a plan for responding to an accident
induding the method for pogtioning WBCs outsde a
nudegr fadility for the casethet they cannot belocated ingde
it. Also, make an agreament with other utilities and the
Federation of Electric Power Companies of Jgpan to make
mobile WBCs avaladle for trangoort in emergency
Stuations

b)Pogt-accident actionsto betaken by the employers

[Actionstaken a the nudear fadility]

+ Ak other nud ear fadilitiesin accordancewith theagreement
conduded in advance, to obtain mobile WBCsand trangport
them to a proper location when the normaly used WBCs
becomeunavailable

+ Immediatdy egablish an interna exposure assessment
modd suitablefor the released nudides, in cooperation with
the Advanced Redigtion Expert Indtitutes

« Immediady determinethenudidesandthedateof ingestion
or inhdation for the workers who may exceed their normd
exposure dose limit, by making use of WBCs in the
Advanced Radiation Expert Inditute, and determine the
committed dose

+ Immediately consolidate the committed doses and externd
radiation doses by name and cdculate the sums to ensure
workersdo not exceed the exposurelimit.

+ Check thegtuation of interna exposuremessurement by the
involved subcontractors, and guide or support them to
provide the messurement to dl their workers.

+ Check thesituation of internd exposure messurement &t the
nudeer fadlity, and if the normdly used WBCs become
unavaileble, provide support o thet the nudeer fadlity can
obtain trandferable WBCs from other nudeer fadllities and
can messureinternd exposure & other nudeer inditutions

+ Providetechnicd support in cooperation with the Advanced
Radiation Expert Indtitutes to identify the spedific nudides
caudng internd exposure, deveop an exposure modd, and
identify the date of ingestion or inhalation.

(6) Unexpected occurrence of workers who could not be
contacted

Preparationsto be mede by the ers
[Actionstaken a the nudear fadility]

+ Spedify the procedures to successfully identify individuas

until the backup system is up and running, such as by
recording temporary 1D numbers and names on the hand-
written dogmeter lending lis.

+ For the case that contact islogt with any individud workers,

Fedify in advance the invedigation methods incduding

checking the origina records, checking for overlap of Smilar

names, having them confirmed by other primary contractor
groups, asking theemployers officeonthestetoinvedigate,
meking use of professond invedigaion agendes, and
meking thoseindividuas namesknown in public places
+ Provide support when the nudeer fadility develops survey
methods, as gppropriate.

(b)Pogt-accident actionsto betaken by the employers

» Conduct thedos meter-lending administrationfor emergency
Stugtionsin the manner spedified in advance

* In the case that contact is logt with any individud workers,
immediately check for overlgp of Smilar names and ask the
employers office on the dte for reconfirmation, in
cooperation with the primary contractors officeontheste.

+ Inthe case that contact islogt with any individud workers,
immediately check for overlgp of amilar namesand  ask
theemployers office on the Sitefor reconfirmation.

+ Check the dosmeter lending procedures a the nudear
fadility, and if contact is logt with any individud workers,
reconfirm the dose records in the corporate offices as
required.

15.2 Respiratory protective equipment and protective

dothing

(1) Exceading emer gency exposuredoselimit

(a)Preparationsto be mede by theemployers
[Actionstaken & the nudear fadility]

+ Prepare required measurement ingruments and establish
messurement procedures o asto meesure radition dosein
the air a any time in places ingde of the nudeer fadlities
where workers work or are on gandby in emergency
Stugtions (hereinafter refarred to as "the gandby aress’)
(induding places where ar is conddered to be not
contaminated under norma conditions).

* In the case dandby areas are contaminated, basad on the
bregkthrough time, prepare a sufficient number of charcod
filters for workers to dlow them to day for severd days a
the standby aress, and Store spare filters in the seigmicaly
isolated building.

+ Train emergency workers (paticularly focusng on such
workers as drivers who do not generdly wear repiratory
protective equipment very often, and those wearing glasses)
on how to wear respiratory protective equipment in an
gopropriate manner, and re-educate them a proper intervas

» Condudeagreementswith other nudear fadilitiesinadvance
tolend WBCsthat can betrandferredin emergency situdtions
0 as to measure internd exposure of dl the emergency
workers. (Repeated notice was given for thisaction.)

+ Provide support to dlow the nudear fadlity to take the
actions, asgppropriate.

(b)Pod-accident actionsto be teken by theemployers

+ Makedl theworkersinthestandby areeswear charcod filter
respiratory  protective equipment immediatdy after an
accident, until it is verified thet the ar is not contaminated
basad on the concentration of radioactive materidsin theair.
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« Didribute a sufficient number of charcod filters in every
standby areq, based on the bregkthrough time.

« Inthe casethat workersneed to tandby inawork areawhere
ar contamination is uncertain, give them some rest & a
proper interva in awork areawhereit isverified thet theair
isnot contaminated.

+ Messurethe concentrationsof redicectivemateridsinthear
and ambient doseratesin the gandby aress continuoudly.

« Immediatdy measure internd exposure for dl the workers
in thegandby areeswhereair contamination isuncertain.

+ Check the situation of radiation messurement in the standoy
aress of the nudeer fadility, and provide support such asby
digpetching daff members of the radiaion control

departmentsin other nudear fadilities, asgppropriate.

(2) Exceading exposuredoselimit for women
Preparationsto be mede by theemployers

« Preparetherequired measurement instrumentsand esteblish
messurement procedures S0 asto measure radiation dosein
theair a any timeinthegandby aress. (Repeated noticewas
givenfor thisaction.)

+ Prepare charcod filter repiratory protective equipment a
eech dandby aeg, and dore goare equipment in the
saigmicdly isolated building in advance. (Repested natice
wasgivenfor thisaction.)

+ Prepare asufficient number of persond dosmeters such as
PADs for dl the emergency workers (indluding those who
are not engaged normdly in rediation works). (Repested
noticewasgivenfor thisaction.)

+ Provide support to dlow the nudeer fadility to take the
necessary actions, as gppropriate.

b)Pogt-accident actionsto betaken

+ Meaaure the concentrations of radioactive materids in the
ar and ambient doseratesin the gandby areas continuoudly,
putting a higher priority on those aress where femde
workers are present. Evacuate feandeworkersimmediately
if there are any possbilities thet the doses may exceed the
exposurelimit.

+ Make dl the workers in the gandby aress wear charcod
filter respiratory protective equipmett and PADs
immediately after anaccident, until itisverified thet air isnot
contaminated by measuring the concentration of radioactive
materids in the ar. (Repeated notice was given for this
action.)

+ Check the ituation of messurement in stand-by areasof the
nudeer facility, and provide support regarding the
management of femaeworkers, as gppropriate.

theemployers

(3) Improper useof respiratory protective equipment
Preparationsto be made by theemployers
[Actionstaken et the nudear fadility]

« Group maskshy sze(or product mekersif multipleproducts
areused) in order to haveworkerseasly choosethe onebest
suited to their feces

+ Promoateintroduction of maskswith an dectric powered fan.
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+ Provide new workers with education regarding the
performance and usage of masksfocusing onthefallowing
points, and re-educate them a proper intervas.

1) Veifying proper fitting by usng fitting testers.

2) Taking preventive mesaures agang lesk-in, especialy
havingworkersuse seding piecesonther glasses.

3) Indructingworkershow towear masks, and how toverify
operation of fitting filters

4) Ingructing workers how to handle masks propely to
prevent contamination inside them.

+ Provide support such as by preparing education meterids
and training indructors to be dispatched in emergency
Situations, S0 that the nud ear fadilities can take the necessary

actions, asgppropriate.
(b)Pogt-accident actionsto betaken by the employers
Actionstaken at the nudear facili

+ Immediatdy educate new workers regarding the points
shown in (3) of the previous section, namdy “(a
Preparationsto be mede by theemployers’.

+ Check the Stuation of education for new workers in the
nudeer fadlity, and provide support such as by digpatching
indructors to assg in the education sessons and providing
education materids, asgppropricte

(4) Improper protective garments
Prepardtionsto be mede by theem

+ Prepare a auffident number of rubber boots, chemicd
protective suits and waterproof  protective  dothing
(hereinafter referred to as "the protective dothing®) for
emergency Stuations.

* Prepare a aufficient number of doameters induding PADs
for emergency Stuations (Repeated noticewas given for this
action.).

+ Provide support to dlow the nudeer fadility totakeactionin
an gopropriate manner.

(b)Pog-accident actionsto be teken by theemployers
[Actionstaken at the nudlear fadility]

+ Prepareaaufficient anount of protectivedothing and ensure
workersweer it in an gppropriate manner.

- Devdop work indructions for the activities handling
contaminated water, and provide appropriate education and
training usng theingdructions

+ Check thegtatusof worker ingruction onweering protective

dothing in the nudear fadility, and provide support, as
gopropricte

s
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15.3Trainingfor new workers
(1) Insufficient training hour sfor workers

Prepardtionsto be made by the as
Actionstaken a nudeer fadilities)

medicd centers in a building of the nudeer fadlity (or an
gopropriate building located within severd kilometersfrom
the nudear fadility if no such building exigts there) with a
aufficient digance to ensure safety, even if a hydrogen

+ Preparealargeenough dassroom and sufficient indructional
maerids, and train indructors o0 as to provide sufficient
sssonsinemergency situationsto dl of thosewho need the
education asnew workers.

+ In addition to the specid education program convertiondly
offered in nudear reactor/nudear fud handling, devdop
ingructiond materids regarding the evacuation methods,
emergency responses and radiation dose control methods a
the time of an accident, and provide education and re-
education & proper intervas, to workers doing theseworks

+ Educate workers engaged in radiation works (particularly
focusing on those such asdriverswho do not generdly weer
respiratory  protective equipment and workers wearing
eyeglasses) on how towear respiratory protective equipment
in an gpproprigte manner, and re-educate them a proper
intervals (Repesated noticewas given for thisaction.).

« Support thenudeer facility to develop education and training
maerids

« Train asufficent number of indructorsto train workers, in
order to digpatch them to the nuclear fadility in emergency
Stuations

b)Post-accident actionsto betaken by theemployers

exploson occursat anudear reactor or itsvicinities

+ Condder the hedth and medicd care system required to
ensure menta and physicd hedth of workers engaged in
emergency works, and meke therequired preparations

[Actionstaken in the corporate offices]

+ Paticipate in the coundil for the medicd care sysem to
support thenudeer fadility in securingamedicd caresystem
in emergency Stuations.

(b)Pogt-accident actionsto betaken by the employers
[Ingtructionsto the nudear fadility]

* Request the dispatch of medicd care workers considering
the number of emergency workers, based on the medica
care system developed in advance.

+ Launch operation of an emergency medicd center & the
location prepared in advance, in the case that the normaly
used medicd center became unavailable

+ Immediatdy establish the required medicd care system to
ensure mentd and physicd hedth of workers engaged in

emergency works,

[Actionstaken in the corporate offices]

+ Check the gatus of the medicd care system in the nudear
fadility, and provide support, as gppropriate

[Actionstaken a nuclear fadilities] (2) Prevention of heat stroke
+ Provide education to emergency workers who require (a)Preparationsto be made by theemployers
education as new workers and according to the curriculum, Actionstaken a nudear fadlities

prepare maeridsin advance.

« Checkif thedassoom 5ze, thematerid sand thenumber of
indructors are auUfficient, and ask the corporate offices for
upport otherwise

« Incooperationwith thenudear fadility, support theeducation
for new workersfor dl theinvolved subcontractors.

Actionstaken in the corporate offices

+ Check the Stuation of educating workers in the nudear
fedlity, and provide support such as by digpatching
ingructors to asig in the education sessons and provide

+ Take preventive meesures againg heat groke in advance
induding determining the suppliers of codling vests and
cooler boxes; building arest areaequipped with therequired
functions, developing procedures for actions to be taken
when heat drokes occurs, forecagting conditions likdy to
promote heet groke occurrence usng the WBGT; and
obtaining educationd materids about heat groke, on the
assumption that workers work weering heavy eguipment
under the blazing sun.

+ Egablish in advance a framework to share informetion

among the employers engaged in condruction work in the

education materids, asgppropricte nudear fadility site
154 Hedlth and medical care sysem + Provide the nudear fadility with support to take proper
(1) Establishment of the medical care system in the affected preventive meesures againgt heet stroke, as gopropriete.
plant (b)Pogt-accident actionsto betaken by theemployers
(aPreparationsto be made by theemployers
+ Tekethe planned preventive messures againgt hest strokein

+ Coordinate with the rdevant agencies under the support of
the Didlrict Labour Bureau to establish a council condgting
of prefecturd hedth care and medicd offices, fire
departments, nearby medica centers, nudear fadlities and
prefecturd labour buresus, and other rdevant agencies
(hereinefter referred to as "the coundl for medicd care
sysem”) which ams a establishing a proper medicd care
sysemfor workersin nudeer fedilities

+ Inthe case that the normally used medicd center becomes
unavalable after an accident has occurred, resarve a place
which can accommodate materids and equipment for

a proper manner for workers working in hot and humid
places

+ Chedk physcd conditions frequently, meking use of
medica quesionnaires

+ When heat sroke oocurs, andyzethe causes, and reflect the
results in measures to prevent recurrence, and share them
through the coundil considting of the primary contractors.

Actionstaken by the primary contractors]

* Providerequired guidance or support in cooperationwiththe
nudeer fadility toensurethat theinvolved subcontractorscan
take proper preventive measures againg heat sroke



¢) MHLW

Ministry of Health, Labour and Welfare

[Actionstakenin the corporate offices]

+ Check the status of taking preventive messures againg heet
groke in the nudear fadlity, and provide support, as
gopropricte.

(3) Indructionsto conduct special medical examinations

(Q)Preparationsto be made by theemployers
[Actionstaken a nudear fadilities]

+ Build aconsensuswith therdevant partiesin thecoundil for
the medicd care system to immediately conduct specid
medica examinaionsin casethat emergency worksleadsto
ahigh-levd of exposure

+ Inthecasethat thenudear facility cannot conduct thespeciad
medica examinaions during emergency works consider
and meake required preparations to directly conduct and

managethem.

b)Pogt-accident actionsto betaken

+ Conduct gpecid medicd examinations in accordance with
theinspection itemsin the examinations asingructed.

+ Obtain correct informetion on the primary contractors, and
provide specid medicd examinations to workers under the
involved subcontractors

+ Check the stuation of specid medicd examinaions
conducted by the primary contractors.

+ Obtain the correct number of workers under the involved
subcontractors, and providethereguired guidance or support
to ensure that the workers under the said subcontractors can
undertake the specid medicd examinations.

+ Check the situaion of the specid medicd examinaions
conducted by theinvolved subcontractors

+ Check the stuation of the specid medicd examinationsin
the nudear fadlity, and provide support such as by
dispatching medicd careworkersto assigt, asgppropriate.

theemployers

(4) Edablishing patient transport sysemsfrom the affected

plant
(QPreparationsto be mede by theemployers
[Actionstaken a nudear facilities]

+ Build aconsensuswith therdevant partiesin thecoundil for
medica care system on the emergency trangport sysems.

« Prepare ahdiport near the nudear fadility to be used by a
helicopter ambulance after the occurrence of an accident.

+ Paticipate in the coundl for the medica care sysem to
support the nudeer fadility in providing transport systems.

(b)Pogt-accident actionsto beteken by the employers

[Ingtructionsto the nudear facility]

+ Request emagency transport systems basad on the
consensusreached inthecoundil for themedica caresystem.
« Prepare the pre-aranged hdiport for an ar ambulance
according to the severity of the accident, and request the
operation of the ar ambulance in accordance with the
consenausin the coundil for the medica care system.

+ Check the trangport systems in the nudear fadility, and
provide support such as by consulting with medicd care

—
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inditutions, fire authorities and aviaion authorities, as
Jopropricte.

(5 Long-term heelth careprogram
(a)Preparationsto be mede by theemployers
Actionstaken a nudear fadilities

+ Make advance prepardtions to take actions for emergency
workers, conforming to the Miniger'sguiddines

+ Support the nudear fadlity to meke the reguired
preparations for properly conducting long-term hedlth care

in emergency Studions
b)Post-accident actionsto be taken by theemployers
Actionstaken a nudear fadilities

+ Tekeactionsfor emergency workers, inaccordancewith the
Miniger'sguiddines

+ Check the dStuation of the long-term hedlth care conducted
by the nudear fadility to provide support, asgppropriate.

155Prdiminary review of work plans
(1) Insufficient management sysem for developing work
plans

(QPreparationsto be made by theemployers
[Actionstaken a nudear fadilities]

+ In the case that emergency works is required, establish an
organizationa sysem at both the nudear fadility and the
corporateofficesto devdop and review theemergency work
plans.

+ Formulate an organizationd system in advance thet dlows
the corporate offices to review the emergency work plans
directly inthe case of an emergency.

(b)Pog-accident actionsto be teken by theemployers

+ Formulateand review detail sof emergency worksunder the
predetermined organizationa system, inorder to prepareand
submit work plans that indude proper actions to mitigate
exposure

+ Check the situation of preparing work plans at the nudear
fadility, and provide support such asby reviewing the details
a the corporate offices and digpatching g&f to hdp, as
gopropriate.

—

—

(2) Defidendesof work plans
(a)Preparaionsto be made by theemployers
+ Reflect the summarized typicd findings indicated by the
Labour Standard | ngpection Office having jurisdiction over
the nudear facility when developing work plansin normd
Stuationsin addition to emergency works
+ Aan the organizationd system in advance to dlow the
corporate offices to review the detals of works directly, in
the case that the nudear facility cannot do the task properly

in the case of an emergency.
(b)Pog-accident actionsto be teken by theemployers
[Actionstaken a nudear fadilities]
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+ Develop and review the details of emergency work plans,
and prepare and submit work plans that indude proper
actionsto mitigate exposure, based on thefindingsindicated
in advance

« Check thestuation of thework plansprepared by thenudear
fadility, and provides support such as by directly reviewing
them a the corporate offices, as gppropriate.

—

(3) Insufficient knowledge about contract conditions

(@)Prepardtionsto be mede by theemployers
Actionstaken a nudeer fadilities)

+ Arrangein advancethesysemfor collectinginformationon

workers under the involved subcontractors through the
primary contractorsin the case of an emergency.

+ Edablish in advance the sysem for obtaining correct
information onworkersengaged in emergency worksunder
theinvolved subcontractors.

+ Provide support to dlow the nudear fadility to take the

necessaty actionsin an gppropriate manner.
b)Pog-accident actionsto betaken by theem

+ Collect information on subcontractors through the primary
contractors  and check if education and medicd
examinations are provided in an gopropriate manner.

Actionstaken by the primary contractors

(S
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+ Beauretoobtaininformation onworkersunder theinvolved
subcontractors who are engaged in emergency works, and
provide guidance or support appropriatdy to ensure that
education and medicd examinaions are provided in a
proper manner.

[Actionstaken in the corporate offices]
+ Check thesituation of collecting theinformation on contract
conditions a the nudear fadlity, and provide support

goproprictely.

(4) Improvement of thelodging and meals
(a)Preparationsto be made by theemployers
« Preparetemporary degping equipment with bedd othes, and
planin advance whereto locate them for an emergency.
+ Prepare aaufficient volume of emergency medswith good
nutritional balance for an emergency.
+ Provide support to dlow for the nudeer fadlitiesto take the
necessary actionsin an gppropriate manner.
(b)Pog-accident actionsto be taken by theemployers

+ Maketemporary degping aressavailableand providemedls
basad on the pre-determined plan.

+ Check the conditions of temporary desping  aress and
meds in the nudear fadlity, and provide support, as
gopropriate.
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1.6 Exposuredose digribution of workersat the TEPCO Fukushima Daiichi NPP
Thedatusof theradiation exposure doseis shown on the URL of the MHLW (English)
http:/Avww.mhlw.go.jp/englishvtopics’2011egfworkersirpw/index.html

Exposuredosedigribution of theworkersat Fukushima Daiichi NPP (provided by TEPCO)
[Table 1 Cumulative Effective Dose (by year)]

March 2011 - March 2012

April 2012 - March 2013

Asof 31 December 2018

Effectivedose(E) TEPCQ  Contractors Tota Effectivedose(E) TEPCO Contractors Totd
mSv mSv
250<E 6 0 6 250<E 0 0 0
200<E=250 1 2 3 200<E=250 Q Q Q
150<E=200 26 2 28 150<E=200 0 0 0
100<E=150 117 20 137 100<E=150 Q Q Q
75<E=100 186 65 251 75<E=100 Q Q 0
B0<EZ75 257 261 518 S0<EZT5 1 Q 1
20<E=H0 630 2,660 3,290 20<E=50 62 675 737
10<E=20 491 2,896 3,387 10<E=20 129 2,000 2,129
5<EZ10 377 2,556 2,933 5<E=10 266 1,875 2,141
1<E=5 589 4,625 5214 1<E=5 579 3327 3,906
E=1 735 4,633 5,368 E=1 589 4,239 4,828
Totd 3415 17,720 21,135 Totd 1,626 12,116 13,742
Maximum (mSv) 678.80 238.42 678.80 Maximum (mSv) 54.10 43.30 54.10
Average (mSv) 2515 10.06 1250 Average (mSv) 449 590 5.74
April 2013—March 2014 April 2014—March 2015
Effectivedose(E) TEPCO  Contractors Tota Effectivedose(E) TEPCO Contractors Totd
mSv mSv
250<E 0 0 0 250<E 0 0 0
200<E=250 0 0 0 200<E=250 0 0 0
150<E=200 0 0 0 150< E=200 Q Q Q
100<E=150 0 0 0 100<E=150 0 0 0
75<E=100 0 0 0 75<E=100 Q Q Q
50<EX75 0 0 0 50<E=75 0 0 0
20<E=RX0 31 629 660 20<E=X0 1 996 1,007
10<E=20 %5 2,067 2,162 10<E=20 60 2,598 2,658
5<E=10 195 1,897 2092 5<E=10 158 2,775 2933
1<E=5 670 3,739 4409 1<E=5 637 5315 5,952
Ex1 701 4722 5423 Ex1 822 7,358 8,180
Totd 1,692 13,054 14,746 Totd 1,688 19,042 20,730
Maximum (mSv) 4190 4140 41.90 Maximum (mSv) 2950 3985 3985
Average(mSv) 324 551 525 Average (mSv) 230 529 504
April 2015 - March 2016 April 2016 —March 2017
Effectivedose(E) TEPCQ  Contractors Totd Effectivedose(E) TEPCO Contractors Totd
mSv mSv
250<E 0 0 0 250<E 0 0 0
200<E=250 o) Q 0 200<E=250 0 Q Q
150<E=200 0 0 0 150<E=200 0 0 0
100<E=150 o) Q 0 100<E=150 0 Q Q
75<E=100 0 Q 0 75<E=100 0 Q 0
B0<EZ75 o) Q 0 S0<EZ75 o) Q Q
20<E=RX0 6 592 598 20<E=R0 0 216 216
10<E=20 52 1,947 1,999 10<E=20 2 1,139 1,161
5<EZ10 108 2,247 2,355 5<EZ10 ) 1,393 1,483
1<E=5 533 5114 5647 1<E=5 404 4371 4,775
Ex1 998 6,599 7597 Ex1 1,162 7,038 8,200
Totd 1,697 16,499 18,196 Totd 1,678 14,157 15,835
Maximum (mSv) 2400 4320 4320 Maximum (mSv) 1475 3883 3883
Average (mSv) 185 452 427 Average (mSv) 127 309 290
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April 2017 - March 2018 April 2018— December 2018
Effectivedose(E) TEPCO  Contractors Totd Effectivedose(E) TEPCO Contractors Tota
mSv mSv

250<E a o o 250<E a o o
200<E<250 a o o 200<E<250 a o o
150<E=<200 a o o 150<E=<200 a o o
100<E<150 a o o 100<E=<150 a o 0
75<E<100 a o o 75<E<100 a o o
50<E<75 0 o o 50<E<75 0 o o
20<E<H0 a 74 74 20<E<H0 a o o
10<E=2Q0 18 1133 1,151 10<E=2Q0 2 469 471
5<E<10 85 1,038 1,123 5<E<10 50 756 806
1<E=<5 306 3571 3877 1<E=<5 239 2433 2672
E<1 1121 6,597 7,718 E<1 1,116 5,598 6,714
Totd 1530 12413 13943 Total 1,407 9,256 10,663
Maximum (mSv) 1594 3274 R.74 Maximum (mSv) 1055 1988 1988
Average (mSv) 115 288 269 Average (mSv) 0.78 202 185

*Theexposuredoseisubject to change dueto thereplacement of the PAD-measured dose by the glassbadge-meesured dose. Thenumber of workers
isaso subject to change dueto the addition of workerswho wore only glass badges (e.g., workerswho work only indoors).
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[ Table 3 Radiation Exposure Dose Didribution (by age)] Asof 31 Decamber 2018
Ages18t019 Ages20t029
Effectivedose(E) TEPCO Contractors Totd Effecivedoe(E) TEPCO Contractors Totd
mSv mSv
100<E 0 0 0 100<E 0 0 0
75<E=100 Q Q o) 75<E=100 Q 1 1
50<E=75 0 0 0 50<E=75 0 5 5
20<E=X0 0 0 0 20<E=X0 12 102 114
10<E=20 0 1 1 10<E=20 40 179 219
5<E=10 0 Q 0 5<E=10 47 205 252
1<EsE 3 4 7 1<E=E 71 420 401
E=1 6 10 16 E=1 97 759 856
Totd 9 15 24 Totd 267 1671 1938
Maximum (mSv) 221 17.85 1785 Maximum (mSv) 2738 7550 7550
Average(mSV) 093 175 145 Average (mSV) 509 516 515
Ages30t039 Aoes40t049
Effeivedose(E) TEPCO  Contractors Totd Effeivedose(E) TEPCO  Cortractors Totd
mSv mSv
100<E Q Q o) 100<E Q o) 0
7B<E=100 0 0 0 75<E=100 0 2 2
50<E=75 Q 12 12 50<E=75 Q 26 26
20<E=R0 7 2 301 20<E=R0 4 397 401
10<E=20 3H 425 460 10<E=20 0 574 604
5<E=10 42 419 461 5<E=10 42 613 655
1<EsE 14 800 9N 1<E=E 158 1,269 1427
Ex1 211 1313 1524 Ex1 365 2,362 2,727
Totd 399 3263 3,662 Totd 599 5243 5842
Maximum (mSv) R37 7332 7332 Maximum (mSv) 534 7548 7548
Average(mSy) 3an 639 603 Average(mSy) 213 575 538
Ages30t059 Aoes60t069
Effectivedosc (E) TEPCO Contractors Totd Effetivedoe(E) TEPCO Contractors Totd
mSv mSv
100<E Q Q 0 100<E Q 0 0
75<E=100 0 1 1 75<E=100 Q 0 0
50<E=75 Q 14 14 50<E=75 Q 5 5
20<E=R0 3 34 337 20<E=R0 Q 141 141
10<E=20 9 524 533 10<E=20 4 218 222
5<E=10 A 589 623 5<E=10 4 309 313
1<EsE 167 1271 1438 1<E=E 23 648 671
E=1 489 2462 2951 E=1 79 1451 1530
Totd 702 5195 5897 Totd 110 2,772 2832
Maximum (mSv) 3159 7553 7553 Maximum (mSv) 16.63 53.89 53.89
Average(mSy) 136 510 465 Average(mSy) 134 417 406
Ages70and over Number of workers
Effecti;/r?s/dm () TEPCO Contractors Totd TEPCO Contractors Totd
100<E Q Q o) Ages 18t0 19 9 15 24
75<E=100 Q Q 0 Ages 20t029 267 1,671 1,938
B0<E=75 0 1 1 Ages 301039 39 3263 3662
20<E=R0 Q 5 5 Ages40to49 599 5243 5842
10<E=20 Q 8 S Ages 50to59 702 5195 5897
5<EZ10 0 n n Ages 60t069 110 2,772 2,832
1<E=5 0 35 5 Ages 70and over 3 148 151
E=1 3 88 91 Ages unknown* Q o) 0
Totd 3 148 151 Totd 2089 18,307 20,396
Maximum (mSv) 032 5045 5045 Maximum (mSv) 3237 7553 7553
Avarage(mSy) 016 314 33 Average(mSy) 23 536 506
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* Theexposuredoseis ubject to change dueto the replacement of the
PAD-messured dose by the glass bedge-messured dose. Thenumber of
workersisaso subject to change dueto the addition of workerswho

woreonly glassbedges (eg., workerswhowork only indoors).
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2. Decontamination Works Resulting from the Accident of the TEPCO Fukushima
Daiichi NPP and Necessary Radiation Protection Measures

2.1 Radiation protection of workersinvolved in decontamination works

The accident a the Fukushima Daiichi Nudear Power Flant
(NPP) rdeasad large amounts of redioactive materids For
rehabilitation of the contaminated aess the Jgpanee
Government has decided to carry out decontamination works
(eg.,, deanrup of buildings and remedigtion of soil and
vegdaion) and to manage the wades realting from
decontamingtion works and deanrup of unmarketable
contaminated goods. Prevention of radiological contamination
of the workers hes reguired that the Government endure
ufficient radiologicd protection isprovided to them.

211 Radiation protection for workers engaged in

decontamination wor ks

The Act on Specid Measures Concerning the Handling of

Environmental Pollution by Radioactive Materids Discharged

by the Nudear Power Station Accident Assodiated with the

Tohoku Digrict Off the Pedific Oceen Eathguake Thet

Occurred on 11 March 2011 (Act. No.110, 2011, herenafter

referred to as the “Act on Dissser Specid Measures’) was

passad into law in August 2011, and fully implemented Sarting

from 1 Jenuary 2012.

(1) The regulations established by the Act on Disaster Specid
Measuresare asfollows

8 Trestment of wades contaminated with radioactive
maerids and
b) Actions such as decontamination of soil contaminated
with redioactive materias
However, the Act on Disager Specid Measures does not
indude meesures for protecting workers engaged in these
tasks from hedth hazards caused by exposure to ionizing
radiation.

(2 In addition, in the current Ordinance on Prevention of
|onizing Radiation Hazards (OrdinanceNo. 41 of theMinigry
of Labour, 1972, hereinafter referred to as the “lonizing
Radigion Ordinance’), messures are edablished on the
premise that the radioective sources are located at a cartain
place, such as a medicd fadlitiesor a NPPs where workers
mainly work indoors (planned exposure Situations).

Megaures for responding to the types of decontamination
worksthat involve collection of wagtes stipulated inthe Act on
Disager Specid Messures are not indluded. Furthermore, this
Act was nat egtablished on the premise that the radioactive
ourcesare digpersad over wide aress and thet workersmostly
work outdoors (exiding exposure Stuations).

(3) Further, under thefundamentd policies, based onthe Act on
Disagter Spedid Messures, gpproved by the cabinet on 11
November 2011, it is dated that “ensuring the sofety of
workers is the highest priority when handling environmental
decontamination. Therefore, the employers should take grest
care regarding the safety and hedth of workers engaged in
duties concerning decontamination of the environmert, for
example, by providing radiologicd protection guidance. In
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addition, they should manage the rediation doses received by
the workers and provide workers with opportunities to
enhancetheir knowledge of sefety and hedlth.”

Condgdering the dtudion, a new ordinance weas
formulated thet regulates meesuresto properly protect workers
from hedlth hazards caused by ionizing radiation bassd on the
nature of theworks such as decontamination worksand wagte
collection works this is the “Ordinance on Prevention of
lonizing Radiation Hazards a Works to Decontaminate Soil
and Westes Contaminated by Radioactive MateridsResulting
from the Great Eagt Jgpan Earthquake and Rdated Works'’
(hereindfter referred to as the  Decontamination Ordinance”
This Ordinance was formulated separately from the current
lonizing Radiaion Ordinance.

2.1.2 Radiation protection for workers engaged in

regoration and recongruction works
The Nudear Emergency Response Headquaters and the
National Recongtruction Agency revised the dassfication of the
evacuation aress around the TEPCO Fukushima Daiichi NPP
(redtricted areas and ddiberate evacuation aress) into 3 types of
aresson 1 April 2012: (1) Areasfor which evacuation ordersare
reedy to be lifted; (2) Aress in which the resdents are not
permitted to live and (3) Aress where it is expected thet the
resdentswill have difficultiesin returning for alongtime.
In the “Aress in which evacudion orders are ready to be
lifted”, activities can be darted for:
(1) Redoring locd infragructures other than those requiring
decontamination;
(2) Rettarting busnesses such as manufacturing indudries,
(3) Preparing to reopen hospitdsand welfare fadilities;
(4) Rettarting agriculture and foredtry indudries, and
(5 Redating trangportation services associated with these
adtivities

The Decontamination Ordinance which came into force on 1
Jnuary 2012 was gpplicable only for decontamingtion
operations (decontaminating soil, and collecting, trangporting
and goring wagtes). For gpplications of the above activities
revison of the Ordinancewasrequired.

Therefore, theexpert meeting originally organized to discuss
decontaminetion operations was reorganized to discuss
meesures to protect workers from radigion hazards in the
evacuation areas The committee compiled their discussionsand
issued asscond report on 27 April 2012.

Basad on this report, the Decontamingtion Ordinance was
amended and guiddineswere prepared that summearize rlevant
laws and regulaions comprehensvely and in an essy way to
understand manner* )

*1 Under the amended Decontamination Ordinance definitions
weregivenfor: “ pecified contaminated soil handlingwork (tasks
handing soil with a cesum concentration exoceeding 10,000
Bg/kg)” and“work under adesignated doserate (tasks performed
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in the aress where the average ambient dose rate exceeds 25
uSv/h’ (exduding decontamination operation, tc.)

213 Radiation protection for workers engaged in
disposal of accident-derived wagte
The Minidry of the Environment estimated thet gpproximatey
15 - 31 million tons of soil and wagtes had been generated from
decontamination works and deanrup of unmarkeeble
contaminated goods had reached gpproximatdly 0.56 million
tonsin Fukushima Prefecture done. The Minigtry was expected
to dart deploying full-scale adtivities to dispose of those westes
inthesummer of 2013,
Adtivities for accident-derived wadte digposa*? were

subject to the lonizing Rediaion Ordinance however, this
ordinance did not contain sufficient regulations for employers
involved in disposd work.

The expet meding on radiaion protection and wedte
disposal was held to consider measures to prevent radiologicd
hazards. The report of the expert meeting was published on 14
February 2013

Basad on the report, the lonizing Radiation Ordinance was
amended and the new guiddines were devdoped that
summearize rdevant laws and regulations

*2These indude eg., findl disposal (landfill), interim storage, and

interim trestments (incineration, crushing, etc.)

2.2 Outline of ordinances which provide radiation protection during decontamination works and

restoration and recongr uction works, etc.

Measuresto prevent ionizing radiation hezardsfor eech gep are
outlined below.

2.2.1 Outline of radiation protection measures during
decontamination works
The Decontamination Ordinance Spedifiesactionsto betaken by
the employer to prevent radiation exposure of workers engaged
in decontamination of sail, collection of removed soiliwagte in
the areas contaminated by radioective materids relessed from
the accident a the Fukushima Daiichi NPR. Actions are largdy
divided into threetypes asfollows:
(D Adtionstoreduceexposure

+ The dose limit for the workers shdl be 200 mSv for five
years, and not exceed 50 mSy for any one yeer (it shdl not
exceed 5 mSy for three months for potentidly pregnant
workers)

+ In areas where dose raes are higher than 25 pSvh
(equivdent to 5 mSviy)*3, the extend dose shdl be
measured with apersond dosmeter (it should be noted thet,
in areas where dose rate is in the range of 0.23 pSv/h -2.5
pSv/h (1 mSy - 5 mSuly), smple methods of measurement
may be acceptable)

+ Measured datashall bekept for 30years*, aswell, workers
shdl benatified of their doses

+ The decontamination shdll be garted after measuring dose
rates, and conducted under the direction of an operation
leeder in accordance with the work plan. The
decontamination in areas where the dose rate is higher than
25 pSv/h in particular, requires submitting awork plan to
the rdlevant Labour Standards Inspection Office.

*3 This gpproximately corresponds to the aress that cover the
ddiberate evacuation areas and theredricted aress.

*4) After 5 years, the stored deta may be transfarred to the
organization designeted by the MHLW .

(2) Actionsto prevent spread of contamination
+ When dugt containing a high concentration of radioactive
cesum may be generated, disperson of soil shdl be
prevented by moigtening the soil. Whenworksareinvalving
s0il with ahigh radioactivity concentration or the possibility
that ahigh concentration of dust may be generated, workers
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shdl wear proper respiratory protective eguipment and
protective dothes

* Removed soil shdl bestoredinacontainer that mestscertain
requirements*d and access to the containers shdl be
regricted.

+ Smoking, drinking or eating inworking aressthat may have
arisk of ingegtion or inhalation of radioactive meteria shll
be prohibited.

+ Contamingtion ingpection aress hdl be s&t up where
contamingtion surveys are conducted for the body and
dothing of workers.

*9 The requirements are no risk of dipersal or lesking of
container contents; and the 1 cm dose equivaent raea 1 m
fromthe container surface shal be0.1 mSv/horless

(3) Education and hedlth careof workers

+ Educationshdl beprovided toworkerswhowill beengaged
in the decontamination works with respect to radiaion
effects, radiation dose control, work methods, etc.

+ Specid medicd examinaionsshal be provided to workers
when they are employed, their jobs are changed, and once
every Sx months. The records of the medicd examinaions
implemented for each worker shall be kept for 30 years*®
and natified to each worker. When any abnormdlities are
found in the medica examindion of any workers, some
congderation in their work shal be made, such asachange
of workplace.

+ Whentheworkersleave thejob or the companiesterminate
ther decontamination business, the records of rediaion
doss of the workes and ther individud medica
examination records shdl be ddivered to the organization
designated by the MHLW, and copies shdl be given to the
workers

* Thereauitsof periodica gpecid medicd examinaionsshdl
be reported to the rdevant Labour Standards Inspection
Office

*6 After 5 years, the data may be trandferred to the organization
designated by the MHLW.
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2.2.2 Outline of radiation protection measures during
retoration and recongruction work
The MHLW published the minigterid ordinance which pattialy
revises the “Ordinance on Prevention of lonizing Radiation
Heazads a Works to Decontaminge Soll and Wedes
Contaminated by Redioactive Materids Reaulting from the
Greet Eagt Jpan Earthquake and Rdated Works' (heredfter
referred to as the “lonizing Redidgion Ordinance for
Decontamination”). It wasput into effect on 1 July 2012.
Therevision was mede anticipating the start and resumgption
of “regtoration of lifeinfrastructures (exd uding decontamination
works) and  manufacturing  industries’™*?  in - “spedid
decontamination areas’*® in response to the readjustment of the
evacudion aress
*0 Thisindudes preparations for restarting hospitds and welfare
fadlities agriculture and forestry operations, and assodated
trangportation sarvices.
*8 Qoedified by Artide 25, Paragraph 1, of the Act on Disadter
Specid Mesaures
Therevison focuseson thefollowing points
1. Work involving contaminated soil with radioactivity higher
then 10,000 Bg/kg (designated contaminated soil handling
work) shdl dso be induded in the decontaminaion
operation, and
2. The lonizing Redigion Ordinance for Decontamingtion
shdl a0 be gpplied to work other than decontamination at
aress with an average ambient dose rate higher than 25
uSv/h (works under adesgnated doserate).

Employersarerequired to takeradiologica protection meesures
for thetypes of works described above.

In conjunction with the above the “guiddines on
decontamination works, etc.” was a0 revised, and “guiddines
onwork under adesignated dose rate” were newly formulated.
These guiddines summarized the content of the lonizing
Radiation Ordinance for Decontamingtion in a comprehensive
menner and described provisons specified in the Indudrid
Saety and Hedth Act and other relevant regulaions, as well
they described recommended actions for employers to teke in
order to prevent workersfrom encountering radiologicd hazards
Soedificaly, the guiddines summarize thefallowing items

1. Identification of personnd for whom radiation dosenesdsto
be controlled, and prescribe methodsto control theradiation
dose

2. Mesauresto reduce radiation exposure;

3. Messures to prevent oread of contamination and internal
exposure

4. Worker education programs,

5. Adtionsfor hedth care; and

6. Sefety and hedth contral sysem.

It should be noted that the guiddines are aso expected to be
useful for locdl resdents or volunteers who are in the specid
decontamination aress, though their origind purpose wes to
enaure sdfety of workers engaged in decontamination works or
works under a designated dose rate. In addition, atextbook for
gedid education of workers as spedified in the lonizing
Radiaion Ordinance for Decontamination was dso prepared,
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and isavalablefrom the MHLW webste.

2.2.3 Outline of radiation protection measures during
disposal of accident-derived waste
The MHLW published a minigerid ordinance to revise the
lonizing Radiation Ordinance for Decontamination on 12 April
2013, and put therevised ordinanceinto effect on 1 July 2013

This revison was made in light of the fact thet digposd of

wadtes contaminated with radioactive materids discharged by
the NPPaccident associated with the 11 March 2011 earthquake
and tsunami is expected to increasein scaewith the progress of
decontamination project.

Disposd business employers were recommended to take
radiologica hazard prevention messuresfor the 5 revised points
shown below. It should be noted that definitions of controlled
areq, doselimits, dose measurement and recording and measures
for hedth cae shdl follow the provisons in the current
Ordinance on Preventing lonizing Rediaion Hazards

1. Requirementsto besatisfied by suchfadilitiesasincineration
plants and landfills where the disposal of accident-derived
wadteswill be performed.

2. Mesauresto prevent the spread of contamination, such asthe
useof dust mesksand protective dothing, aswell assmaking
contamingtion ingpection.

3.Operaion management by, for example, preparing operaion
manuas

4. Specid education for workersengaged in digposa work.

5.Bxemptions when the digposd fadility is condructed in
pedid decontamination areas

In pardld with the revigon, “Guiddines on prevention of
radiation hazards for workers engaged in the accident-derived
wade digpod” wee d0 prepaed. Thee guiddines
ummarize the provisons specified in the Indudtrid Safety and
Hedth Act and other reevat reguldions induding the
Ordinancefor Preventing lonizing Radiation Hazards eswell as
recommended actions that employers shdl implement in order
to prevent workers from encountering rediological hezards.
Soedificaly, thefollowing subjectswereinduded:

1. Methods for defining rediation controlled areas and

controlling radiation doses

2. Education of workers

3. Dozelimitsinfedilities

4. Actionsfor hedth care

5. Requirementsfor fadilitiesto prevent contaminetion

6. SAfety and hedth control system

7. Messuresto prevent contamination

8. Exemptionsin the gpecia decontamingtion aress

9. Work managemert, eic.

A textbook for gpecid education of workers engaged in the
digposal works, as gpecified in this revison, was aso prepared.
This textbook is avalable from the MHLW webste The
MHLW is meking public the textbook so thet it will be widdy
utilized by employers and workers in teking appropriate
messuresat work Sites,
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2.3 Statusof theimplementation of radiation protection cor responding to decontamination works

2.3.1 Reaultsof ingoectionsand ingructionsprovided to
employersengaged in decontamination works etc.
The Fukushima Prefecturd Labour Bureau (PLB) hes
conducted ingpections and given indructions within the
juridiction of the Labour Standards Ingpection Offices to
employersin order to ensure proper conditions of employment
and safdy, ad the hedth of workes engaged in
decontamination works, ec.

The invedtigations were focused on oconditions of
employment such as dear indications of conditions of
employment, payment of wages, and working hours, reflecting
the circumgtances that some inquiiries were raised about wages
and other conditions of employment such as the specid duty
(decontamination) dlowance.

Asareault of ingpectionsfor 336 employersfrom January to
December 2017, atotd of 129 employers were recognized as
beinginviolation (violaionrate: 38.4%) of gpplicablelawvssuch
asthe Labour Sandards Act or the Industrid Sefety and Hedlth
Act. The same ingpections for 105 employers from January to
June 2018 found a totd of 42 employers were recognized as
being in viddion (violaion rae 400%). Corrective
recommendations were issued to these employersto correct the
sad violaionsaccordingly.
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2.3.2 Voluntary activities towar ds compliance with laws

and ordinances

On 30 October 2015, the Fukushima PLB formulated its own
“Gengd Mesaures toward Improvement of Levd of
Compliance with Laws and Ordinances for Decontamination
Works dc” Its contents indude provison of focused
upervison and ingtruction for decontamination worksites and
promation of voluntary activities towards compliance with the
related laws and ordinances by the rdlevant employers.

On 9 November 2015, the Fukushima PLB hdd an
information sesson onthe Generd Megaures At theinformetion
sesdon, the Bureau provided dl the primary contractors of
decontamination works ordered by the Nationd Government
(Minitry of the Environment) with detailed information on the
Generd Megaures, provided them with ingtruction on ensuring
proper working conditions, safety and hedth of workersengaged
in decontamination worksaswell as maintaining and improving
the fairness in subcontracting relaions, and requested them to
thoroughly comply with the rdated laws and ordinances in
colleboration with the Fukushima Office for Environmentd
Restoration.
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3. Overview of Guiddinesand Noatifications
3.1 Overview of the Guiddineson Maintaining and Improving Health of Emer gency Workersat Nuclear

Facilities

Theseguiddineswereissued on 11 October 2011 as* Guiddines
onMaintaining and Improving Hedlth of Emergency Workersat
the TEPCO Fukushima Daiichi Nudear Power Rant”. The
purpose of the guiddinesisto support gopropricte and effective
implementation of measuresto maintain and improvethe hedlth
of workerswho have engaged or had engaged in the emergency
worksor radiation worksat the TEPCO FukushimaDaiichi NPP
(hereinefter referred to as “emergency workers”). The
guiddinesrequire thet the following messures areimplemented
gppropriatdy to maintain and improve the hedlth of emergency
workers
(D Adionsfor longterm hedlth care
+ An ondte hedth care sygem should be established,
gopropriateto the scale of each workplace toimplement the
rlevant medicd examingions
+ Thefollowing examinations should be performed for those
workers whose exposure doses (effective doses) during
emergency worksfdl inthefollowing ranges
(8 Higher than 50 mSy, acataract examinaion once ayear.
(b) Higher than 200 mSv, a cancer Screening once ayed.
+ Hedth guidance should be provided to dl emergency
workers
(2) Devdopment of a database for workers who have
engaged in emergency works
+ Employers who assgn their emergency workers to be
engaged in the emergency worksor radiation works should
report to the Jgpanese Government the results of their
medicd examination and provide gatus reports on ther
rediation dose control.
Thesameruleonthereporting requirement should gpply
to employees who had been emergency workers but were
trandferred to radiation works
+ A regigration cad for the database established by the
Japanese Government should be issued to emergency
workers. The emergency workers should be able to obtain
transcripts of their records for exposure doses and medica
examination reaults by presanting the card a the nationd
Support service.

+ The emergency workers whose exposure doses are higher
than 50 mSv aredigible to receive arecord book describing
thedoses

(3) Support provided by the Japanese Gover nment

+ Recommendations for cancer screenings and  other
examinationsto emergency workers.

+ Hedlth consultations and guidanceto emergency workersa
the support services.

+ Full or partid financid support for the expensesincurred by
emergency workerswho fal into the categories described in
Section 2 of “ Actionsfor long-term hedth care’.

On 31 Augus 2015, the MHLW promulgeted the partid
revison of the Minigerid Ordinance on Prevertion of lonizing
Radiation Hazards that defines actionsto prevent workers from
encountering radiation hezards, etc. In accordance with the
patid revison of the ordinance, the above guiddines were
revised (to be gpplied from 1 April 2016) as shown below.

» Moadification of thenameto* Guiddineson Maintaining and
Improving Hedth of Emergency Workers & Nudear
Fadilities’.

» Enhancead long-term hedlthcare (examindion items such as
cancer screenings were added and a stress check will be
provided).

+ Midterm exposure dose contral for workers who were
exposd to radiaion beyond the dose limit for regular
radiation works.

+ Exposuredosecontrol for theregular radiationworksduring
the exposure dose control period induding the time of the
accident.

Further informationisavailable onthefollowing Stes.
http:/Avww.mhlw.go,j p/englishtopics’2011 eg/workersitepcolrp
Jpr_150831 _attachment06.pdf

http:/Avww.mhlw.go,j p/englishtopics’2011 eg/workersitepcolrp
fpr_150831 atachmentO5.pdf  (Overview)

3.2 Overview of the Ordinance on Prevention of 1onizing Radiation Hazar dsat Wor ksto Decontaminate
Soil and Wagtes Contaminated by Radioactive Materials Resulting from the Great East Japan

Earthquakeand Related Works

The Ordinance on Prevention of lonizing Redigtion Hazards a
Works to Decontaminate Soil and Wagtes Contaminated by
Radioattive Maerids Reaulting from the Grest Eagt Jgpan
Earthquake and Rdated Works spedifiesthe actionsbelow to be
taken by employers to prevent radiaion exposure of workers
engaged in decontamination works.
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(1) Fundamental principlesand definitions
+ Employersshd| drivetoward minimizing worker exposure
toionizing radiation.
(2 Measuring doses and monitoring the maximum dose
leves
+ Theexposuredosesshdl not exceed 100 mSv per fiveyears
and 50 mSv per oneyear.
* Theexposuredosesrecaved by workersshdl bemonitored,
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recorded, and the records kept for 30 years.

+ Theexternd exposure doses shdl be monitored.

+ The workers handling contaminated soil shall receive
examinationsfor internd exposure doses.

(3) Measuresfor implementation of decontamination works

+ Exposure doses in workplaces shdl be surveyed and
recorded before commencing works.

+ Awork plan shdl be established and dissemineted to every
worker.

+ An operaion leeder shdll be gppointed to lead the project.

+ Thework plan shdl besubmitted to the Heed of therdevant
Labour Standards Ingpection Office.

+ When the radigion dosss exceed the maximum
sandardized levels, employers shdl promptly consult a
physidian and report the case to the rdlevant office.

(4) Prevention of contamination

+ For suppression of dust, mesaures shdl be taken to keep
contaminated Soil and westesin awet condition.

+ Contaminated soil and wastes shdl be stored in containers

+ When workers leave their workplaces, their bodies and
bdongings shall be screened for contamination.

*Whenworkersareengagedin certaindesignated works they
shdll wear protective equipment.

+ When protective equipment is contaminated, it shal not be
used until it isdecontaminated.

+ In the workplaces, edting, drinking, and smoking shdl be
prohibited.

(5) Education
+ Workers engaged in decontamination works shall receive

spedid education.
(6) Hedlth care

+ Spoecid medicd examindions for workers engaged in
decontamination works shall be conducted.

» The medicd examination cards shdl be cregted, and the
examination results recorded on them and the cards kept for
Dyeas

+ Opinionsof physiciansshall berecaived and recorded onthe
medicd examingtion cards,

+ Workersshdl beinformed the results of the specid medica
examinations and the resullts shall be submitted to the Heed
of the rdevant Labour Standards Ingpection Office

+ Based on the medicd examination results workers shdl
receive needed measures to protect their hedlth.

(7) Others

+ Radiaion dosmeters, which are indigpensable to abide by
theordinance, shdl be provided.

+ When employers terminate their businesses, the records of
radiation dose meesurements and medical examingtion
cards shdl be tranderred to the organization designated by
the MHLW.

+ Whenworkersleavetheir jobs, such records shdl beissued
totheworkers

+ Exposuredosssshdl beadded tothoserecaved during other
decontamination works.

Further informationisavailable on thefollowing ste.
http:/AMmw.mhlw.go,jplenglishvtopi cs’2011egfworkergiri/rl/rl_1
30412 pdf

3.3 Overview of the Guiddines on Prevention of Radiation Hazards for Workers Engaged in

Decontamination Works

These guiddines specify actionsto betaken by theemployersto
prevent rediaion exposure for workers engaged in
decontamination works. The guiddines were issued on 22
December 2011, patidly revised on 15 June 2012, 12 April
2013, 26 December 2013, 18 November 2014, and 30 January
2018.
(1) Objectives
+ Thexe guiddines aim at callectively providing the essence
of theactionsthat employers should take and the provisions
spedifiedinthelndustriad Sefety and Hedlth Act (Act No. 57,
1972) and other rdlevant laws and regulations, in addition to
the provisons spedified in the revisad lonizing Radigtion
Ordinancefor Decontaminetion.
(2) Scope
« “Decontaminationworks’ refersto theworksin performing
decontamination of oil, ec, handing of desgnated
contaminated soil, and wastes and collecting wadtes, etc.
+ Employers should fallow gpplicable matters from each
section of the guiddines, as needed.
(3) Targetsand methodsfor radiation exposuredosecontral
+ Employersfor decontamination works, etc., should conduct
effective exposure dose monitoring during decontamination
works
+ Employersfor decontamination works, etc., should ensure
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that the individud total effective dose does not exceed the
limitsdefinedintheguiddines. Therecordsof exposuredata
should bekept for 30 years.
(4) Measurestoreduceradiation exposure
+ Employers for decontamination works, etc., should make
surveysof workplacesin advanceand formulateawork plan,
according towhich worksshould be conducted, based onthe
information from the preparatory survey.
(5) Meaaures for preventions of contamination oreading
and internal exposure
+ Control of dust generation by wetting soil, contamingation
screening for workerswhen leaving the controlled area, use
of dust mask or other protective equipment etc., arerequired.
(6) Education for workers
+ Educationfor operationleadersand specid educationfor the
workersare defined.
(7) Measuresfor health care
+ Employersfor decontamination works etc., should provide
workers with the specid and generd hedith examinations
once every 6 months. The examination reults should be
recorded inthemedica examination cardsand thecardskept
for 0years
(8) Safety and health management system
+ The sffety and hedth management system should be
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established by the primary contractors, by appointing a
generd sty and hedth manager and a radiation
adminigrator to conduct radiation dose control, and rdated
adtivities

Further informationisavailable onthefollowing Ste.
https./Avww.mhiw.go.jplenglishvtopics2011eg/workersiri/gn/g
n_ 141118 a01.pcf

34 Overview of theGuiddineson Prevention of Radiation Hazar dsfor Wor ker sEngaged in Worksunder

aDeggnated Doz Rate

These guiddines specify actionsto betaken by theemployersto
prevent radiation exposure for workers engaged in works, such
asregtoration and recongtruction works, under adesignated dose
re

(1) Objectives
The lonizing Radigtion Ordinance was partidly revised to
regulate measures for appropriately protecting workers from
hedth hazards caused by radiation, according to the types of
restoration and recongtruction works.

(2 Application
These guiddines apply to employers who provide services
ather than the decontaminetion works & the gtes where the
average ambient dose rate exceeds 2.5uSv/h.

(3) Subjectsand methodsof radiation exposuredosecontral
Thetotd effective expoaure doses should not excesd 100mSy
per five years and 50 mSv per year for workers, 5 mSv per
three months for femade workers having the posshility to
become pregnant. The daserecordsshould be presarved for 30
years

(4) Measurestoreduceradiation exposure
Theemployers should messurethe average ambient doserate
of the work sites to determine the appropriate measures for
radigtion exposure dose control. The gopropriate hedth
sarvicesand conaultationshby physciansshould beprovided to
theworkers

(5) Education for workers
The employers should provide specid lectures intended to
enhance workers knowledge and underdanding in the
folowing aress before assigning them to the high risk
opadions the dfects of ionizing radidion, radiation
measurement methods, rdlevant laws and regulations, €c.

(6) Hedlthcaremeasures
Theemployersof workersunder adesignated doserateshould
provide generd medicd examingtions to the workers and
should seek advice from a physdian about the reaults of the
medica examinaions.

(7) Safety and health control sygem
Primary contractors who conduct operations under a
designated dose rate should gppoint a radiation manager who
is respongble for consolidated management of dose control.
Employers should gppoint hedth menegers or safety and
hedth promoters, who are expected to overseetechnicd issues
asodaed with messuring radiation exposure doses and
recording the measurement reslts.

Further informationisavailable on thefollowing Ste
https/Amww.mhlw.go jp/englidhvtopics2011eg/workersiri/gn/g
n_ 141118 &02.pdf

3.5 Overview of the natice, “Ingructionsto enhance actionsfor safety and health management measures
for radiation worksand emer gency worksat nuclear facilities’

On 10 August 2012, the MHLW issued a dircular notice
(“Ingructions to enhance actions for sdfely and hedth
managemant meesures for radigion works and emergency
works a nudear fadlities’, Labour Sandad Buresu
Notification No. 0810-1, issued on 10 Augus 2012) to the
directors of the rdevant Prefecturd Labour Bureaus with a
directive to enhance indruction to rdevant employers with
repect to sdfely and hedth messures in preparation for
emergency works a nudear fadlities (nudear power plants,
reprocessing fadilitiesand fud fabrication fadilities).

The MHLW has provided indructions via drcular notices
since 2000 regarding safety and hedlth management of radiation
works in nudegr fadlities, induding radiation exposure dose
contral. In condderation of thelessonslearned from the accident
a the TEPCO FukushimaDalichi NPPassociated with the Greet
Eagt Japan Earthquake, measures in prepardtion for emergency
works to be taken by the employers ae dso conddered
important. Accordingly, the Ministry decided to improve the
ingructionsthoroughly.
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Pointswhereindructionsareimproved:

(1) Providons in preparation for emergency works should be
taken not only a nudeer fadlities, but dso a corporate offices
and primary contractors,

(2) In making prior preparations for emergency works, nudear
fadility operators etc. are required to conduct the voluntary
ingections listed below. The fadilities will be indructed to
implement those metters that are difficult to implement
immediatdly in agep-by-gtep manner.

(a) Radiation dose control
Improvement of the framework of the dose management
system should be undertaken, induding securing availability
of dosmeters by making advance borrowing agresments
with cther fadilities managing dosmeter-lending records of
workers and notifying workes of ther doses and
measurements of interna expoaure, ec.

(b) Protective equipment and dothing
Protective equipment and dlothing should bemede available
and workers should be shown the correct way to weer the
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respiratory  protective  equipment.  Employers  should
measure arborne concentration a waiting sations (sand-by
areas) and other places

(c) Sefety and hedlth education
Texthooks should be prepared and dassrooms for educating
new workers should be provided.

(d) Hedlth care and mediicdl care systems
The medicd care system should be established, meesures
againg hest stroke should beimplemented, specid medicd
examingtions should be oconducted, and a pdiet
trangportation system should be established.

(€) Work plan and others

A system to prepare work plans should be established,
preparation of proper work plans should be promoted, the
actud datus of contracted work should be assessed, and
arrangements for proper accommodations (lodging) and
meds etc. should bemadein advance
(3) TheMinigtry will daify theitemsfor therdevant Prefectura
Labour Bureeus to enaure thet nudeer fadlities are properly
ingtructed in the case of implementing emergency works.

Further informationisavailable onthefollowing ste
https./Avww.mhlw.go.jp/englishvtopics’2011eg/workerstepcalr
p/pr_120810 a02.pdf

3.6 Overview of the Guiddines on Prevention of Radiation Hazards for Workers Engaged in (Nuclear)

Accident-derived Waste Disposal

These guiddines prepared for digposal of accident-derived

wade, summaize the provisons gedified in the Indudrid

Sty and Hedlth Act and other rdlevant regulaions, induding

the Ordinancefor Preventing lonizing Rediation Hazards.

(1) Objectives
Theguiddinesamat collectivdly providing theactionsthet the
disposd operators handling accident-derived wagte should
teke

(2) General principles
The disposd operators should grive to minimize the amount
of ionizing radiaion. The digposa operators should grive to
decontaminate the area around the digposd Stein advancein
order to reduce radiation exposureto workers,

(3) Methods on ting radiation controlled areas and
radiation dosecontrol
The digposd operators should dearly specify the radiation
controlled aress with posted signs and prohibit access to the
area. The dose messurements should be recorded basicaly
every three months, every year, and every five years, and the
records should bekept for 30 years.

(4) Doselimit at fadilities
The digposd operators should ensure that the dose rate is
redricted S0 that the sum of the externd dose and committed
effective dose from radioactive materids in ar should not
exceed 1mSvy per wesk.

(5 Reguirements on equipment
contamination
Thedisposa operatorsshould use materidsand structuresthat
prevent sporead of contamination, and enaure thet workersin
thefadilities are not expased to radiation.

(6) Measuresto prevent soread of contamination
The disposd operators should use containers in order to
prevent spread of contamingtion, should cregte an ingpection

for preventing
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areato check the contamination levels of workers, and should
meake available effective respiratory protective eguipment and
protectivedothing for workersto prevent body contamination.

(7) Work management
The digposal operators should define rules on work methods
and procedures eic. that should bedissaminated totheworkers.
The disposd operators should submit a"work permit” to the
heed of the rdlevant Labour Standards Inspection Office.

(8) Education for workers

Thedigposd operators should provide workers with specia

education on the following topics what accident-derived
wadesare and how they should be disposed.

(9 Measuresfor health care
The digposd operators should provide workers with specid
and generd medicd examinaions once every 6 months The
examingion rexults should be recorded on medicd
examination cards and the cards kept for 30 years

(10) Safety and health management sysem
The sofety and hedth management sysem should be
etablished by the primary contractors by assgning a generd
safety and hedth manager, arespongible person for safety and
hedth management by involved subcontractors, and o on.
Safety and hedlth coordinating mestingsconggting of all of the
involved subcontractorswill be hdd onceamonth.

Further information isavailable on thefollowing Stes.
https/Amww.mhlw.go,j/englidvtopics2011eg/workersiri/gn/g
n 141118 a03.pdf
http:/Aww.mhlw.go,jplenglishvtopics’2011eg/workers/drAivd/pr
130412 03 pdf  (Overview)
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3.7 Overview of the establishment of radiation exposure doses regidration sysemsfor decontamination

and related works

The primary contractors of decontaminator works came to an
agreamatt on establishing the Organization for registration
control of radiation exposure doses for decontamination and
related worksfrom April 2014 asfollows
(1) Objectives
The regidgration sysem ams to achieve the following:
Egdblish a regigration sysem in coordingtion with the
exiding sysem for nudear fadlities to verify past exposure
dosss when decontamination workers ae successively
employed by different employers
(2) Sysematic operation of theradiation passhook contral
+ Obtaining the radiation passbook
+ Control of radiation passbooks and natification of exposure
dosss
+ Obtaining theresult of medica examinationsand recording it
in rediation passhooks
+ Obtaining implementation gatus of gpedd education and
recording it in radiation passbooks

(3 Methodsfor doseregidration and past record inquiry
* Regidration of work Stes
+ Periodicd regidration of exposure doses
+ Inquiry and regidtretion of records prior to 2014
+ Crossreference of datawith sysem for nudeer fadilities

(4) Trande of records of exposure dose and medical
examination
« Stautory trandfer of exposure dose records
« Sautory trandfer of medica examination records

(5) Operation of dosecontra sygem

+ Expensefor participating in dose control sysem
+ Deveopment of work procedures and manuas
+ Egablishment of governance coundil to maintain the system

Further informationisavailable on thefollowing Ste
http:/Avww.mhlw.go,j plenglishvtopics’2011eg/workerslors/oi/pr
_131115html

3.8 Overview of the Guideines on Occupational Safety and Health Management at the TEPCO

Fukushima Daiichi Nuclear Power Plant

The MHLW formulated the Guiddines on Occupeationd Safety
and Hedth Management a the TEPCO Fukushima Daiichi
Nudear Power Plant (Labour Standards Bureau Natification No.
0826-1, 26 August 2015). This guiddine summarizes
trangparently actions to be conducted by TEPCO and the
primary contractors according to the subjects shown below in
taking measuresfor occupationd safety and heelth management
toward decommissioning of the TEPCO Fukushima Daiichi
NPP.
(1) Egtablishment of a system for occupational safety and
health management undertaken by TEPCO and the
primary contractors
- Sdecting a generd hedth and safety manager, ec. and
holding ssfety and hedlth coordinating meetingsby TEPCO
- Providing indructions to, and support of, rdevant
subcontractors by the primary contractors
(2) Implementation of risk assessment and measuresto be
taken for enhancement of safety and health education
based on thereaults
- Implementing a risk assessment (identifying dangers or
hazards causad by the works, estimating occurrence of
occupationd injuries and diseases that may be caused by
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them, and congdering messures to reduce the risks) and
taking meesures to reduce the possihility of occupationd
injuries and diseases basad on thereaults

- Enhancing education of new workersor operation leeders

(3 Condderation and implementation of effective
exposure dose reduction measures from the sage of
placingorders

- Preparing an “Exposure dose reduction specification” by
TEPCOfor radiation worksthat may cause one man-gevert
of total exposuredosefor dl workers, and preparinga” Dose
control plan” by the primary contractors, etc., and submitting
them to the Director of the Labour Standard Inspection
Office

(4) Hedlthcaremeasures ec.

- Providing hedth guidance basad on medicd examingtion
results, etablishing an emergency medicd system, teking
heat groke measures and long-term hedthcare messures,
improving thework environment, etc.

Further information isavailable on the following ste.

http:/Avww.mhlw.goj plenglishvtopics’2011egjworkersttepcalrp
Jpr_150826 attachment03.pdf



¢) MHLW

Ministry of Health, Labour and Welfare

4. Reaults of Epidemiological Studieson Emergency Workers
4.1 Overview of the Report of the Expert Meeting on Epidemiological Studies Targeting Emergency

Workersat theTEPCO Fukushima Daiichi Nuclear Power Plant

MHLW compiled areport of theexpert medting srieshdd since
February 2014 in which discussons were made about how to
meake plans for epidemiologicd dudies targeting emergency
workers concerning radiation effects on humen hedth.
Thepurposeof thereport isto compilethe basic conocept and
meatters of notein establishing the abovementioned plans.
(1) Study targetsand method
+ Around 20,000 emergency workers should be covered with
the study period lagting throughout their respective lifetimes.
+ Follow-upfor thetarget group should be doneand the current-
date survey conducted by the MHLW should be utilized and
maintained in the course of thelong-term hedlth care database

managemen.

+ Hedlthand psychologicd effectsto beexamined should cover
cancers (tumors), leukemiaand non-cancerous diseases

* Thecumulativedose should be st asan exposurefactor. Dose-
responserdationshipsof hedth effectsareto beexamined, and
cdlassfication by exposure conditions should be done.

+ The progpective cohort sudy method should be employed.

* When compiling sudy resuits, andysisresultsthat show both
presence and absence of datidicaly Sgnificant differences
using asuiteble gatidica test should be reported.

(2) Hedlth effectsexaminations

» Theabovementioned diseeses, for which redigtion effectshave
been previoudy suspected, should be covered broadly. In
additionto hedth checkups, other systemsand datashould dso
bereferred to.

+ Examinaion items and frequencies should be determined
based on the MHLW Minigter’s guiddines, while referring to
the examinations targeting WWII aomic bomb survivors
However, these may be changed or added to in accordance
with technological advancement.

+ Quedtionnaires to acartain psychologicd effects should be

used.
(3) Ascertaining cumulative doses

+ Primary source materids for both intemnd and externd
expoaures should be presarved as origind documents where
possiblefor dataveificaion inthe future

+ A chromosomd test to biologically measure exposure doses
should be conducted for workerswhoseeffective dosesexcead
100mSv.

(4) Control of confounding factors

+ As the epidemiologicd studies take time and cover cancers
and vaious other dissases it is important to control
confounding factors.

+ In addition to examinations of items adopted in previous
studies in Jgpan, examindions of each worker’s history of
expoaure to toxic subdances and work detalls should be
collected.

(5) Implementation system of thestudies

+ A contralling research indtitute should firgt be designated and
cooperdive research inditutions in respective sectors should
be sHected thereunder.

» Conggned hedth check organizations should be selected.

(6) Study period, evaluation and publication of gudy results

+ Asthe udies will take time, research inditutions should be
evauated by an interndtiond third-party pand a 5year
intervals
* Researchindtitutionsshould regularly report their resultstothe
MHLW and publicize them in the contralling research
inditute' spublications, and compileand publish achievements
ininternationa academic journds

Further informationisavailable on the following Stes
http:/Avww.mhlw.go,jplenglishvtopics’2011eg/workerstepcolihc
Ipr_140604.html

4.2 Overview of the report results, Research on Thyroid Gland Examinations, etc. of Workers at the
TEPCO Fukushima Daiichi Nuclear Power Plant (Sobueet al. 2014)

A report wascompiled regarding the Research on Thyroid Gland
Examinations etc. of Workersa the TEPCO FukushimaDaiichi
Nudear Power Fant (chief ressercher: Tomotaka Sobue
(Professor, Environmentd Medicine and Population Sciences,
Graduate School of Medicine, OsskaUniversty)).

This research funded by the Hedth and Labour Science
Research Grants ams to epidemiologicaly andyze radiaion
efects on the thyroid gland by sdting an exposad group
(emergency workers exposad to radiation exceeding a thyroid
equivaent dosg® of 100 mSy) and a control group (thyroid
equivalent dose of 100 mSy or less), paforming ultrasonic
examinations for both groups and comparing the results The
results of the andyss are to be evaluated from the viewpoint of
dinicd medicine in terms of radigion effects on the thyroid

gland. Mgor findings and discussion was asfollows
*3 Thyroid equivalent dose: Doseonly focusing onthyraid exposure,
which is caculated asthe totd of internd exposure and externd
exposure (induding exposure prior to the acddent); 1/20 of the
whole-body exposure dose (effective dose)

(1) No difference was found in the percentages of workers
asgned as levd B (a seoondary  examindion was
recommended) and levdl C (secondary examingtion was
necessary) between the expasad group and the contral group,
and there was no corrdlaion with thyroid equivaent doses
However, the percentage of workers assigned asleved A2 (a
ssoondary examingtion was unnecessary) was rdatively high
for people with high doses, and the same trend wes observed
in andysisusing re-evauated thyroid equivaent doses

(2) While no corrdation was found between nodule Sze and

39



¢) MHLW

Ministry of Health, Labour and Welfare

thyroid equivdent dose, the incidence of rdatively larger
cysts? was high for workerswith high doses.
*2) Cyssthemsdvesnead not betrested. However, aslargecystsmay
cause neck symptoms, acys 20.1mm or larger isjudged asleve
B (only onecase).

(3) This is an interim report based only on the ultrasonic
examination and prepared before definite diagnoses have
become avalable Condusions dravn based only on the
results of this research could be faulty due to the following
uncertainties
+ According to the research results, the percentage of workers

who received ultrasonic examinations before the present
ultrasonic examinations was high for the exposed group
whilethat for the control group waslow, and the percentage
of workers who received the present examination was low
for the exposad group. This suggests the possibility of
condderable hias in cyg and nodule incidence among
workerswith high doses
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+ Namdly, thereisaposshility that workersjudged aslevd A2
in earlier ultresonic examinations sdectively participated.
Also, workersjudged asleve B or levd Cinther ultrasonic
examinations might have sdectively dropped out of the
research program.

« For workerswhose internd exposure evaudion resultsare
conddered less reidble, quantitative evauation of interna
exposure should be conducted.

(4) Efforts nead to be made to callect and andyze the detailed
examination results where abnormalities were detected in the
examnaion and for pagt thyroid gland ultresonic
examinationsfor the exposad group.

+ The utrasonic examination results and secondary
examination results have not been collected.

Further informationisavailable on thefollowing Stes
http:/Aww.mhlw.go.j p/englishtopics’2011eg/workersitepcolor
t/pr_140805.html
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5. Technical Tour of the TEPCO Fukushima Daiichi NPPfor Over ssasMediain Japan

The Minidry of Hedth, Labour and Wdfare (MHLW)
implemented the Projet to Enhance the International
Tranamisson of Radicactivity-Rdated Information on the
Workers at TEPCO Holdings Fukushima Daiichi Nudear
Power Plant, beginning in the 2013 fiscd year. This provides
timey and accurate information to internationd organizations
and media abroad on the radiation exposure Studtion a this
power plant and the related exposure countermeasures.

As part of the project, in which rdevant information from
press rdeases by MHLW and other organizations is pogted in
English on its webdte, workshops have been hdd annudly
through to the 2016 fiscd year by MHLW, in cooperation with
TEPCO anditsprimary contractors, for overseas mediain Japan
on good practices toward radiation exposure reduction and
safety and hedth management of workers

Aspart of project activity for the 2018 fiscd year, MHLW in
cooperation with TEPCO conducted a technicd tour on 6
November 2018 for overseas media to the TEPCO Fukushima
Daiichi Nudear Power Flant (NPP). Before the ongite tour, two
presentations were ddivered on radiation protection, and on
indudtrid safety and hedth-rdated laws and ordinances. This
was followed by a presentation from TEPCO on current
progresstoward decommissioning the Fukushima Dalichi NPP
Theddailsfollow.

Presentations on Radiation Protection, and Indudrial
Safety and Hedlth-Rdated L awsand Ordinances
Two presentations, which provided some  background
knowledge, were ddivered to atendees from oversses mediaa
a TEPCO fadlity previoudy cdled the Energy Hall, located
about 600 meters northwest of Tomioka Station of the Japen
Railway's Joban Line Thisfadility is generdly the transt point
for groups of vigtors, a which an authorized busto the plant is
provided by TEPCO for entry into the FukushimaDalichi NPP.

The firg presentation “Badic knowledge on radiation and
radiation protection” discussed thetypes, sources, and featuresof
radiation, unitsused for messuring radiation, typesand effects of
radiation exposure, and the assodiated risks

The second presentation “Indudria Sefety and Hedth
Rdaed Laws and Ordinences’ summarized the Indudtrial
Safety and Health Act fromwhich threeareas of indudtrid hedth
management  (working environment  management,  work

management, and hedth management) were discussed in the
context of actud operation of radiation protection.

TEPCO’sPresentation on Current Statusof theFukushima
Daiichi NPP

Upon entering the property of the Fukushima Daiichi NPR,
immediately a the gate before the access contral, the attendees
|eft the bus and visited the only hdiport in the plant, which was
established to trangport workers by hdicopter ambulance to
hospitd in cases of emergency. After being authorized at the
Entrance Contral Building, the atendeses moved to the fadility
known as the Large Rest House. Then TEPCO provided a
presentation in aroom on the seventth floor where mogt of the
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plant can beviewed to show how theplant ensuresthe ssfety and
hedlth of workers The presentation had seventopics (1) Sateof
Units 1-4; (2) Sea area monitoring status; (3) Conoeptua
diagram of reactor drculaion cooling; (4) Three policies for
contamingted  waer messures (5)  Multilayered
countermessures to reduce generation of contaminated water;
(6) Efforts for improving the work environment; and (7) Mid-
andHiong roadmaps toward the decommissoning (fud debris
retrieva). The Minidry of Economy, Trade and Indudtry of
Jepan uploads a monthly Progress Satus Report regarding the
Mid-and-Long-Term Roadmap towards the Deconmissoning
of TEPCO'sFukushimaDaiichi Nudear Power Sation Units1—
4a

http:/Avww.meti.go.j plenglisvearthquake/nud ear/decommisso
ning/index.htmi#progress datus

OngteBusTour of the Fukushima Daiichi NPP

After the presentation, the atendeesmoved toamedting roomin
the Entrance Control Building where they donned the normd
work dothessupplied by TEPCOfor entry intoazoneontheste
classfied as Green Zone or G-zone, while being equipped with
persond darm dosmeters (PADs) supplied by TEPCO. A large
part of the ste is now dassfied as G-zone. Then the atendees
left the building for Sakura Srest where TEPCO's bus was
waiting to teke them for the ondte bustour. Thisbusisavailable
only onthe stefallowing accesscontral.

The ondte bus tour began with visting the Multi-nudide
Removal Fadlity, followed by ahill nesr Units 1 and 2, the H4
Tank Area, alocation where traces of the tsunami can be found,
theUnit4 Reactor Building, andthe Sea-sdelmpermeableW\All.
The attendees got off thebus a the hill near Units1 and 2 to get
aview of Units 1-4. After thet, they moved to the North-Sde
Wagte Sorage Area and got off thebus

After vigiting the Emergency Medical Service Roomin the
Entrance Control Building, theattendeesreturned tothemesting
room. TEPCO g&ff responded to their interview requessthere
Then the attendees moved back to the Energy Hall in the bus
provided by TEPCO.
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