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(AR ZMISAREY 22588 QEMER. FITY 146 DX 5%Y - 2REF]

<EMI-1>

FIITH 146 ITRIN TV SMEROBRIMEL (B1E) T, BUFOBRERHEBRICE DL JITERY A,
ZOERBICEWTECHYBATH0ERBRICROSEE»HY IT., TORMLOSPESHNITRBT 5 &
7% (BENR., HEHVIET+7 - T#EYR) REXERI R INAIEEICIE. ICRP ST T81E%2 8
BEIARE) tOBEOINBFNLRIEEECHENH-> T LI ERELLEZIT., TOLILRHKET S
YITICRPDIREITHSB L HEAZTL LI D,

(% 2 28A & BAE T 5 HR]

1) RBEBBREEHNORICIE, ICRP @& 24E0 L TWELIEEAR., BABMFICL 2FHH#EENT
BREGWL DL H-rEZOLNTT, Flad, REKEIVRICLZBMERICBT32HIEBENTE
=) TDOTARE, BELNILTO REFIS KT OFERAO TR S £ 20mSy,/ F % HEFAIC
BWTHREEH - IRBOHEEL L TWEZ LoF#YT, RETT, giFlc2VW UL (BI3) I2BWT—
ERENE=F") >IN INL DRI B Y T4 1000 ARREDHAIL ICRP £#1ENBE IR S
LARBICHDE L EABDTLLEI D FIL/ TAYTIZ40 FARLERAELZ L DEEHNHY £
¥ (A13), GEEREBEAZFRBRETIIZ0 FAULNDNR - BEENITFREL > TWET, (97)
IR TWER LI RBEHENE=F ) > TDHY HICB-> T, BEITRIGZECBEAK =9
I DGR, B9 T BB, MM, AT Va2 ILESDEEAR A NIAVEREET AL DS
TRELSK (ZLTESBLIRETHS) LBVETH, W TL L I D

2) FREEIOVWTE (B44) T, BARBRHNERL T3 TBEEBKR, TIE, ELAFIIHLT
FGEMRES ImSv,/ EXBLITZRMABAZEREL ) 2UPRBRROSNTVWETH IBELAFZICEL
THEEIC I mSv/ FEXBICE THITHPMEBALTEZRIEILZICHZDH, BETT, 25 LRM
DECBLILHEIL. BFLANIL, OoBYLBATIEARW, EELLSHMUILEVTLL YD, YDt
B - REOBABHIECRRAICHY. HE2VRBAFHIETARRICHZ00EHL ML VT FORE
BELHENTWVNEI Y, TENEEATS5BI A,

3) ZNIEH ICRP #EHNDIL TVWEHERDLRNILNLA T, BRABIFOREH LB LNERE A
BTWILREBAL L TZENSEICAITEB L TVWA A EANICHITTIEET W,

(FI4TH) 146 DET= 53%E - 2REFT]

(97) In the case of radioactive iodine releases, thyroid dose monitoring in the early phase is important for
children and pregnant women. Environmental monitoring cannot provide an accurate estimate of individual
thyroid exposures. Therefore, a specific effort should be made to urgently monitor radioactive iodine content of
the thyroid in children (up to approximately |5 years of age at the time of exposure) and pregnant women to
provide realistic estimates of thyroid doses. Thyroid measurements can be made by trained and properly
equipped personnel at evacuation centres and post-accident centres established for health surveillance. Given
the short half-life of radioactive iodine, it is important fo make such measurements within a few weeks of

exposure, ideally as soon as practical after exposure. The Commission recommends expressing thyroid exposure
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in ferms of organ dose. Information on thyroid doses should be given to those who are measured, with a clear
explanation of what the values may mean for the individual’s health.

BEtE I EREINAIHE, RRERETORRBBRET =9 ") > 71E, MNAXCHRBICL-TEETHS, BEET=Y
27T, Br 0P RBEISK OEEREEEEB L2 LETERY, LA»-> T, RENLFRBREOHETELZR
I DD DR BEKEHEOFER?H 15 RET) YEBORRBEOBFAEIVEERELRIKE=I T 5%
DERNGENETRETH S, FRBORBZEIL. BEEROADIRESINABEMCERENE Y —T, #AICEE
LR E ST BEAT) 2 TES, MAMIVENERBEAIR VI L eE 2 % v, RITEZEBERNUA, BEY
CRBIECRTESRTRECAUET BN EETH S ZERR. FRBBISC EMERB TR T I L 2R LTV 5,
FRBOBEICEHT 21FRIET. TOEIMEAOBEICLCDOL I LRERLHF OO LZHMICHALAZ LT, AlEINSAICE
HINBZRETH S,

(B13) From 26March to 30March 201 |, a survey of thyroid exposure for infants and children was carried out

in Iwaki City, Kawamata Town, and Iitate Village. From the results of 1080 children aged less than |5 years, no
one exceeded the screening level of 0.2mSv h™', corresponding to an absorbed dose to the thyroid of 100mGy
for a | -yearold infant (NERHQ, 201 | a). This was confirmed by further studies on reconstruction of the thyroid
doses (WHO, 2012; UNSCEAR, 201 3; IAEA, 2015a; Kim et al., 2020).
2011 £3 R 268453 R 30 BIXHFT, WhER, JIMRE, RENICEVWT, AHRRVRED FRBRHBILCRE
EEELE, IDRKRBOFLE 1080 ADKRL L. | REDFRBEANDRINAEE |00mGy (ZHHH T 5 0.2mSv, /D
ZI) == T ULRLERBALARRWE D> (NERHQ, 201 1a), ZHd, FRBEENBEEICEAT 3T 540 2%
12k - THEERI M7z (WHO, 2012; UNSCEAR, 2013; IAEA, 2015a; Kim et al.)

(B44 : —%B) (RI¥BE) the Japanese Government set a long-term goal of less than ImSv per year for the

additional dose received by individuals when they return home to live in those areas (NRA, 201 3). Exposures in
municipalities where evacuation orders had been lifted were estimated to be in the range of I mSv per year for
external exposure by the end of 2019 using individual radiation dosimeter monitoring (Nomura et al., 2020).
BABMIE, BE#IETOBRIN-ZABETIE, BANREL TEET SRR 2EMNLEELEM ImSy KBr s
ZRE\BAREREL T3 (NRA, 2013), BEHERIBBRINABEHRTIR, BAOREFICLEE=9 )7 2RV
T. 2019 FXKF TONBHWILIL EILFERM ImSv nERATH S cEET N TS (Nomura et al., 2020),
(A13) During the early phase, the main exposure pathway for members of the public was from the intake of
radioactive iodine. In May—June 1986, a large monitoring study looking at the iodine content of the thyroid was
conducted in Belarus, Russia, and Ukraine. In total, direct thyroid measurements for more than 400,000 people
were carried out by the end of June 1986 (Zvonova and Balonov, 1993; Likhtarev et al., 1996; Stepanenko et
al., 1996; Gavrilin et al., 1999).

(A13) REARRMETIE, —BRTROELHIKBBIBHAEIVROBERICL SN >7, 1986 F£5 A5 6 AL,
FRIBOIAVEEEELARDZABMELRE=F YV TREVRSIL—Y, oYy 7, VI754FTERINE, 31T 40
BARLEOBHEFIRRAES 1986 F 6 AKF TICEEIMNT
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<EM|1-2>

EOEMICHRAN/ L S %, BENOEE - BIERRE 2485 2 ¥ 13, ICRP A BAFH S5 LAk
BETH- TR LOHTHETHSLRVET., X, ICRP IV 7% A4 FET, BFE"An
independent, international organisation" T#h % Y BAREICEE> TV E T, —H. TGI3 NEKRTH S F
LKIEARBEISED LEABHABREREOA >N —THY ., . TGI3 DBHERTHSAMRIEBAR
DEFAREMETHE2REFHRBTOEGHE TF, MERERE. BRERHEICEHT 32FHEIID
WTIHICHABRICBHECSA 5 2 0MEETHY . RFARBFICL > TEEINTWET., BEER
o5 (BAF) ezt L TBIET 5 (ICRP) Z#ET 52 vid, ICRP O BARBFNDBIEDIH
I, BEME., A FMHEHET S LT BBERERVOTL LI D,

(% 2 28A & BAE T 5 HR]

| ) HEHROBEELB/NTIMET 52 v <, BHICL > THISERZ XA SBZ v, (133) THEY
NTWBEIRBEICL->-TELERBNOSH S "HENEHICL>THEERDLD, 2MHIT 52 LT,
AKFFEDBEN SITAILIERITNER LAV Y EF Y BbNE T, ICRP A Y 2R X dIr Y7 I35 A
S5THNL., IO b EEERFIIHNITELIBRERBICET S22 LIE. B "HERBENHII I %
/vy L35 ABRENC LY BRAREICHEYRI ZLICRZEBONI T, W TL & I D%
2) FERIE, RERESFHOREZELLREIBREBARBBERREN THALBH T, HMERZEA
L EBEATHEEDERICRETA2ERELR/REL TV EEEN/NTaAALATHREBINTVET,
ICRPZETHLHLHFEKIZ, BRENIIBY "ML - P11, %3ED ICRPEENIMIFBLELNDL D ICK
AMLTHELENZDTL LD,

(FIATH 146 DX 23%Y - BREA]
(55) In the early phase, justification applies to the decisions on whether or not to take prompt actions to avoid
or reduce exposures. In this context, the evacuation and sheltering of people are the most delicate decisions.
Although these actions are effective and relatively straightforward for protecting small communities, they are
disruptive and potentially difficult to implement on a large scale for a long duration.

(55) RHARME TR, HIT<K ZEIF 24D HEVEBIK ERSTADICRERTHEL 20 CIHDREICE, E
BAOHEAING, COXARTIE, ARDEBH U BBIIELT ) 7— FMRETH S, TNL0TENL, MEELD I
T4 ERETEEDICEMROTHERNBEL LN TH 59, REARMICH > TRAEICERT 522 v IZORBELEHB =,
REETH 5T REMED D 5,

(133) Past experience has revealed that evacuations are effective and occur frequently in response to
emergencies involving natural and man-made hazards. However, evacuation can be detrimental for certain
populations, such as patients in hospitals and nursing homes, as well as elderly people, if it is not well planned
(Tanigawa et al., 2012).

INETORERL L, BRKECAKESTREIRICIBENFYTHY . TNPERIIRINTV B Z b h>TW
%, La L, BIF, REONERROBECERELR Y. HENVEEICY > T, FHEMITONRVWEEERLOIC
7 5[ g0 H % (Tanigawa et al.,2012)
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<HR2-1>

O BAABORETZE (DCAXRERMEER) ITIITHW 146 £ 2215 LT, (22) tWHEEILESOA
TET) T I00mSy XBTHEBLL I WVMER LET AN ZHINS LBAZEIMNE L, 100 mSv D&
BRI THOLBDIAFEDE M A LNE, LWHDIE, BRLTUNERVRITIEHY) FEA, 12D
DPHbLT BELRNLONY ROFEEYL LTEG6.| OERENREINTVEDIEHENLDOTL £ 59,
@ (15) X (64) REICBEWTEBXFELNMRBHEITTIRFIRELD /BN ENTWBICLH
5T, BERICEROFACEHEZIRLL TV AETONRE YL, FELXCHERI TELLARD
BEONEDLLLRWI Y, L<OTRICE>TMELEHEVLDALLBAITH, LHIEEATL LI,

% 6.1 R HFH S L TO A BRI T A3 E AROEORBEILOFF| X L2555 1L~

B rh i P T M B
SHaH 100 mSv & A W iEF kL 100 mSv A WTERLL | EF 20mSv B AN TFLLT
A A b T T

FIAR 2RI TR T | RIS TR D

x AT etk b B =T
st 100 mSv & D WIEFNLL | FH 20 mSv b 5 W EF Sl X

CUNR U k<

F7HA R o UL ARG RR E i R ik C

1%, FEM 20mSv HAWVTFAIET

WA I BT | T U TR 2
SRR LTI T | RIS U TR A 2 TCOEOfOHIRIZIBV T, FH

5T MR B D o :
R 1~20 mSv D23 RO 45
I R ES KON ER P o AR Z W T, 100mSv 05 | 1~20mSv D23 RO TG T, 3
WEFE LTS D TR EI o TH T B
EAHEO L, ARETOLIIEENLLT
ThHZEwRAELST T
* L, ZESE, BAEEIRRIZHLT, 20~100msSv @3 FEBE UL &8I 5 Z L 28 LTwie, SEoEE TH, Rk T, bl

BELAABIOAY FLD LIEL RS MRENALS 2 L 2B L T 5,

T ZESE, AmEH0H ), HEVIZERN 2RI 2R AR O 6 bR bEHEHIc, HEIY — U FOEBERNTLE Y @V LA EREICEFT S
hATEEENRH S = LE2EHT S,

T oAEEOPIC TR L P B Om A ICES L TV AR LV AED, ThoOBBTORETC &Y 100mSy BLTFicia 52 L 2REC, BEd0FEL
SRETHD,

§ LLAl, RS, BRI RRZon T, 20~10mSy O3 FpbBEL-LERIRTL2 2L 288 L Tvwis, SEOEE TR, fRizL-Tid, BL@#Es
BELAAP20mSv AT ChAHRMENSH D Z EEZEH TN,

T Ziid. Publication 111 TEH Zh T4 IFTHES (lowerpart) | LV IRBEFHEIZTLILOTHS,

(ICRP Publication 146 ®» X Z&8 45 % 1R:R (FLEMGA. RAEEE. R) LY3IA)

(% 2318A &BAE T % EH /)

| ) BHAERRS ¥ PHARRPE  CISMHARIE <Y E L. TNICRIBRE TOMIS <A BBLTVWEE T, L
28> T, FHABRRE E TOMAMIS <A W IT Y, RBRE TOHILK DRBIIERINENE L E
ALNETHVHAHSTL & I D,

2) BETHOARBERFABRICL>T "HELZ I, #HBPAAOBHAIILYZEITLLEL LTV
53TL&L DD
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3) BETHOABERFHAERDARICY > TORIARMEH S PEAREADIZITIZ201 | £78 19 8.
D HAERFE A 5 RERERFEANDIZITIZA 201 2F 4B | B> TWIE T, ENZTNDOEEZEZALE IV,
ZINLDBITORFRAIE, BHIERREBR Y KB TELY IZLVDTL &£ I,

ON-SITE

11 March 2011 - 19 July 2011 19 July 2011 - 16 December 2011 16 December 2011 onwards
Early Phase Intermediate Phase Long-tarm Phase

MAR APR MAY JUN | JuL AUG SEP ocT DEC ‘ JAN FEB MAR ‘ APR

Early Phase Intermediate Phase

11 March 2011 = 19 July 2011 19 July 2011 — 1 April 2012 1 April 2012 ;
onwards

OFF-SITE

B.4. Timeline of the phases of the Fukushima accident  (FIfT#) 146 @ 125 R—=I L V)

(FI4T9 146 DET- 534 - 2REF]

(22) There is reliable scientific evidence that radiation exposure can increase the probability of cancer
occurring in an exposed population. Large uncertainties remain about health effects associated with low-dose
and low-dose-rate radiation exposure, but the epidemiological evidence of a dose—risk relationship below 100
mSv is increasing, notably from large studies. Today, much of the available data are broadly

supportive of the linear-non-threshold model (NCRP, 2018a; Shore, 2018). Baosed on the results of
epidemiological studies, it is estimated that o dose of 100 mSv above the natural background level adds
approximately 0.5% to the 25% lifetime risk of fatal cancer typically seen in populations worldwide (ICRP,
2007; Ogino and Hattori,20 1 4).

(22) BMEHBBIEICL > THIEK LAEATRET 2 0ADHERI/EZ 2R ENICEETE 300 H 5, BRES L
WMEREROBABBIS ICHET 2@ENDEEBI OV TR A I L THEEMENTER> TV 50, FICKERGHEL 5,
100mSv KN E ') R 7 OBBROBEZWENSEML TS, 5B, FMATELRT—IND%<d. BEL S VER
LEFILELRELSXFEL TS (NCRP, 2018a; Shore, 2018), BHEHEN HRICETNT, BRONY I TSI F
LANL%E 100 mSy LEI2MREF. #RPD FATROICRSNEIBPELHAD 25%NEE) X 7124 0.5% %36
m¥ % efEINS (ICRP, 2007; Ogino and Hattori, 2014),

(15) Large nuclear accidents affect all dimensions of individual and social life. First and foremost, the presence
of radiation is the major source of concern for people given the potential health impacts of radiation, which is
reinforced by its unknown character. Other impacts may also present immediate and serious risks depending
upon the situation. Past experience has revealed that all aspects of daily life of the inhabitants and the
environment, including all social and economic activities, are affected, generating very complex situations
(UNDP/UNICEF, 2002). These situations cannot be managed with radiological protection considerations alone,
but must also take intfo account the social, psychological, environmental, educational, cultural, ethical,
economic, and political factors associated with the consequences of the accident. In this respect, the
Chernobyl and Fukushima accidents have shown the importance of giving particular attention to the protection

of some vulnerable groups, particularly pregnant women, children, people with regular/ specific medical care,

10
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and elderly people.

(15) KRB LRFAHERII, BABLIUVHEEFNHSWPDIAEICHELRIIT. ALY LET. BKIAROBENLRE
BANDREEEZLHL. BEBROBFERIAZRDERBRIMHTHY . TORWOBEITL > THRIEINTWV S, TDOMHOD
FEL, WRICL > TR, DRZR VR 721 AT HREEIH S, BENKRI S, TRTOHESHEL UREN
FEBEEL, FRUBREOBELEZTOHSWIAEIHELRG. FRICEMLTRANREEL TSI EPBELHITR S
T35 (UNDP / UNICEF, 2002), ZM 50K, AR EANDERZITTRERTE R WD, BHOLERICH:E
T a0, SEH. REN. HEN. ULH. REN. BFN. SLUBEHNERVERICANSGSLENH S, DR
T FzL/ T4 cBENEHIL, —WORHFRIIL— T, HITER. FH. THRN/BEOEEREZIT TV EAR,
BLUBREBEOMEIFICEIREZHI CLOEERERL TV S,
(64) Due to the complexity of the socio-economic situation resulting from o nuclear accident, the
implementation of optimisation during the early, intermediate, and long-term phases should recognise the many
value judgements concerning the importance or the priority to be given to protection of vulnerable or particular
groups of the population, or to social and economic activities. This includes paying due attention to, for example,
pregnant women, children, and the elderly and infirm. Strategic social and economic activities should also be
the subject of specific protection provisions in implementing the optimization process.

(64) RFASBHERT 2HEREFORRIIEMTH S0, B, P, 8LV REAOEBTORBILOERIL,

MEEGELIIFENERANHE. FALEHENELIURFNTENSAONSEEES LIIEBLEIBMICET 2% < DME
Flr 2 RET 2L ENDH B, ZHITE FlA I FF. FH GaRECEOHVAICTLLREREEZLD 2eEINns,
HEENTHENELURENEZH, BB T O 2T IBOBENHERENTR L L ZBENDH 5,
(67) In the case of an accident, the protection of vulnerable people is also a concern. Notably, pregnant women
and young children are more sensitive to radioactive iodine exposure. The health status of elderly people, as
well as sick and/or hospitalized people, may also be particularly affected by the disturbances due to the event
and the protective actions.

(67 : —#8) BHNHBE. MBLAROHELRIBETH S, FIC. ERPOLERLHRIE BEHMEI TRANDKILL
KL TEYVBRTH S, BEE. BANDA. AELTWIANREREDL, AN FXHEREICL ZEEICL > TH
CRHEER T HUREMENH S, (RFER)
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<HBRj2-2>
O £DERTRLE "£6—1, Tk, BFLRILEEHRBS L PR TIZ 100mSy H 5\ d Z 4K
T. REBETIZER | ~20mSv DY FOTESTBIRL, BIEL A S5DFh# %?L%T%f’:&)t‘/i‘
> RFOTHw. 2FY ImSv. THEER S ImSv UT., 2B L TEBHICHII 2RO T2 erens
TWwWET ((192) (193) 28), 22 rid, FEOCNETHH S D LTDIRREIC %t%&’(ﬁﬂ(%ﬂ‘
BRICL 2EBMPUICIIMRL TV B LA T IUNRREAL>TWVWERLIICRAZEFT, 2THOEFLZTH
B0 WTL LI,
@ . THIKEIRS, BHAOKRERETHEAETESELNLEZEAT S01E. BHEEI-TH
ZOLRIVIIRLEMELRIT B -OORMILERICLZDDTHY REERE ImSv, FUTDIRE
TEEETERNRVENNBEN KON DITTIIRWEERLFE T, THOEMT S 2 v ) RIREIL
HYIETTLLID ((45) BR),
@ T51I, BELNILBAICL > TERATOEENFENLINAL LTH, LITLWHELHA?T O
RINZWIRY, BHATOREEULEOHIEK 2BITL D LITHTEA (HBWVEWbD 5 TH EEE)
DEBEINEZ LIEBIINAVERWETY, TOLILEEZLNILEHERT 522 LANDEERKIL.
THE&EMM, 70X 2AVEILLEEOT. YOLILFETELSNEZLITREZDTL LI D,

(# 2 31PA &BHE § 5 ER)

1) FI4T% 1 I | (Publication |11, ICRP, 2009b) T. ZE&IL FMIFIAFD AR DIREFHEE
R#BILT 27-ODEELNILE, KRS LTEﬁI~2&@v®ﬁl®T%#b%ﬁTé CEHEREL
F Lz, ¥51C MRENRERIL, %ﬂm%ﬁém%ﬁt%H%rﬁm7mtz%ﬁ%T%Fmtmvb
NEREWAED | mSv,/ FTHE2rE2RLTWES ) ¥R TWET (192 28), /= (45) TIL,
BEMRENEAIZ, BHRENBARPIUVREFHRIECKATIBEY TRV ERRTWVWET, ZNITER
BEHARCICL->THRERELRBAZHMICREICEV UL, BERELISER ZHEELRIT R IFNILK
HRHEOERBENTERVEVW)HORMENEBEEHERML TVWBICTTFILA, Y250, BERRE
B, BABAFIIBREBENEE LRI 100~20mSy DTFR%2 ¥ > T 20mSv,/ EHE LR, T D%
FRERIE KT, DBEFELRIL 20~ ImSv d 20mSv IZNE L T, RESHKE 10 £8OBA
TIA20mSv/ FeEEY L THELTVWET, BERE ImSv/ F28BA S0 5B# L. TOIE
LBMEERABRELEDERITH U, BB RELE 20mSv,/ FIZ ICRPEEICE IV TEHINTW S
¥ L TERHRIT 726 CREE) 2HY £7,

2) ICRP IZZDREBHRENT T MBEA. EH. BELTEELHRABOREN SF S, TAE. 5. 5B
. REBEEZERICANTEECHESE/ERT %, LE->TVWET, BRI -5, m%ﬁwm
BT TESTHERMPEDONTHLLLENRWEEBREZZDOTL L O, BEREH,/ES %%b
NILHPWEBERAINE L) IIR - LTH, BEREUATERET %2 LIZEAN ﬁ?‘é*ﬁﬂt LTE&E
INBEREFZULEIRTITIL—T I3 ITIHERTIREILLBIDOTT A, WHHTL &£ ) D%

(FI4T4) 146 DEF- B3%Y - 2REFT]
(45)The third fundamental principle of radiological protection, namely the appli- cation of dose limits, is not
appropriate in emergency and existing exposure situ- ations following an accident. This principle only applies in
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planned exposure situations when the source has been introduced deliberately and exposures are fully under
control and regulated. In this context, the Commission has defined a framework based on risk considerations to
set up dose limits (ICRP, 199 1a). The dose limit corresponds to the level of risk (i.e. the level of exposure) not
to be exceeded on any reasonable basis in the normal operation of the source under consideration. Exceeding
the limit is an indication of a failure in the operational management which needs to be corrected.

(45) BHARHENE 3 DEARR, TRHLLREMENERIF., EHENRIFS L VRFRI KR TIRBE N TIER
Vo TORANE, BERGCBEROICEAIN, BIE<KHOZLICHBS LVRFINTO2ERERRICOZBRAIN
5, CNICEEL T, ZERWE. MERELTRETL-DN) X IDFRICEDS A2 ERLAL (ICRP. 1991a),
MEREIR. RAFTOMROBENRMEICEVTRENLEETEATRLZLRWVWIRIDLANIL (Thbb, BIE<D
LAIL) ISHSY 5, REREEEBL TV 5501, ERTRIEENIDHY ., BEISETHEZETL TS,

(192) In Publication |11 (ICRP, 2009b), the Commission recommended that the reference level for the

optimisation of protection of people living in contaminated areas should be selected from the lower part of the
|-20 mSv per year band depending on the circumstances, with further mention that a typical value in a
long-term post-accident situation is | mSv per year. This coincides with the ‘desire from the exposed
individuals, as well as from the authorities, to reduce exposure levels so that they are in the range of those in
situations considered as ‘normal” (ICRP, 2007).
(192) Publication 111 (ICRP, 2009b) Tld. ZE&IE. BRMIBIVEC A DO ELRBILT 5005 F L NILIE,
RIS C TEM | ~20mSv O TR SBIRINEITHB 8EL. T 510, BREORANLIKATHOHRBN L EILE
M ImSy THBEERLTWS, ZHIE, THII<KERCLEFEY, TRE) L EZSNBRAOEERITIRE 5 & 5 I <
LANLEFUIFzvy (ICRP, 2007) ¥ WH RV Y —HL T3,

(193) The Commission now recommends that optimization should be implemented in the long-term phase using
a reference level selected in the lower half of the 1-20 mSv per year band with the objective to reduce exposure
progressively to the lower end of the band, , or below if possible.

(193) £E4I138RE. REBBETIE. | ~20mSv/EDNRY FOTELPOEELRLERVTRBELLEEEL, N> FD
TR, HEVETRETHNEZTNUTE TICHIIC EBEREHISKS T EAHNE TSI 2#HBEL TV 3,
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<HERj2-3>

O REMRE. 2F LANLOKERIIBREIL AR 2 EbEABEANREL LTOEMRETT,
BRZEDRENLEDL I ICHEETEEZ T S0OTL £ I 5%

Q MENHDRE LBETMIT, TNEDVTRBELHERETELICERT 52 L IR IFR T
NILBERSHY TR A, REIIWIICERSTONENTTNS, FRIESLFIDOMIFIATRL
Y, EROBENHLDIKRELE D ST EEIRZIRVEIIC, T EHEFTRINOE
FACKRYH 2 VIEENOBEHN TEIBE L EVL IS, LeddiY) FHA. BERESBREZEICC
S LERTS - FEULGHEHEN L INABHIHLLAABIEELTTH, ICRPIIEIEELTT D,
Frh. CHOLAEBELZRETA2-DD0EBENLEL LBV TH, W TL &£ I b,

1) (93) TERINTWBRIEET=F)>IDT— 9L, BADRT— 9 L Hbht T, HPERHILL.
NEBEIL <. FRBBISK OBRETTMT 5 2 CICIERINGVDOTL £ 9 D%

2) REAVEFIRASCAOKREN-OIT 2HKEE@RI ) —= > 7Lkt T HA LR TRETME
ISERT 523V TlL L0,

3) #$E (k) ICHhd TAYMGEETAVAEBEARNE) BEX U THEARESICIZRETL £ 5%

BHBREERBENME) LI LRBEABREH TR INARIETARVERESZL TEHIDIIEEIDH S
DTIERWNTL LI DY,

4) (94) ITHBAR[RLEXAKRRIFEAM OB EREREIL. FIERNSCETT B2 IR BIGMT
d. BEAA T TR KRB S REBICHE > T LHBEICHZKERLTZOR/RENERTEILOVWE
FEEZEFTH. WHHTL LD,

(FIiTH) 146 DETF- 2% - 2REAT]

(74) For the protection of people in emergency and existing exposure situations, the Commission recommends
using reference levels, expressed in terms of individual effective dose (mSv), to restrain inequity in the
distribution of exposures, and to maintain or reduce all exposures to as low as reasonably achievable.

(74 : —8) BRRBELUVRBERECKRRICH DA EHET 201, ZERE. BAOEDKRE (mSv) THRINS

BELANLEFERALT, BIEKOPHBEOTEELIHI L. TRTOBILL 2 SR ERTRER IR YK < MEEF £ 72 IZHDR
THZEBET S, (RFEE)
(93) Environmental monitoring is required to provide an accurate picture of the radiological situation, both
on-site and off-site. Predictions of exposure can be made using meteorological information, environmental
monitoring data, and modelling. An adequate number of meteorological stations should be available to
characterize weather conditions in areas that might be of radiological concern (i.e. from close to the installation
to surrounding areas where deposition may affect inhabited areas or agricultural land). Fixed and mobile
radiological monitoring equipment can be used by trained operators to evaluate exposures with more precision.
Aerial monitoring also provides useful information on the degree and extent of environmental contamination in
the case of widely affected areas (Saito et al., 2019).

@) FoHA LA T7HA FOBA T, BERKAOE#HLEGRERBT 201, BET=I )V I0LETH S,
BIE<OFRL, [REER BET=9)>I7-9, BLUETUCZEEAL TTI U TE S, BERFENITHE
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RINBDAEEDH BZHBO[ERGERHBOT 5D+ 2R EO[EBAFMVFATETHELENHS (DEY, &
BIFFTOIE L O 5. HEMHNOBEMIBC EMICHEL S L 2T8EDOH 3BT ), IRz TALAIRL—9—
EESLUBBRAOBKRBE=—9 ) > ITHEEFERAL T, M<K E LY ERISHBTES, MEE=9 ) > T EA A
BEICEEL S ALHMBOBEOBETENRERCENY AT AR ER1EMHT 5 (Saito et al., 2019),

(k) The Commission recommends that authorities, experts, and stakeholders should co-operate in the so-called
‘co-expertise process’ tfo share experience and information, promote involvement in local communities, and
develop a practical radiological protection culture to enable people to make informed decisions. Individual
measurements with suitable devices, together with relevant information,

are very helpful in the implementation of this process.

(k:—%8) (FT88) ZESIE. BRUBREALAL, HWBHANOEEGTRIEL. AP+ RBERICESVWEERRE
ETASLIICEBRNLRARFEULERESI LS, WhWw3 THRAEME oL, IT8WT, HB, EMRELTV
ATAITHRLT =D HBHATRETHE I 28ET 5, COTOLRDEMRICIE, BYLREE*AVABEARE L BEE
WHOFEBIHEATH S, (FEHY RR)

(94) In addition to environmental monitoring of ambient dose rates, measurements of radionuclide
concentrations in air should be made. This type of information enables the estimation of internal exposure due
to the inhalation of radioactivity. Concerns about internal and external exposures arising from deposited
radioactive material in the environment require plans for measuring concentrations of radionuclides in surface
soil and drinking water to assist decisions on the implementation of both food and water restriction, and
extended protective actions (e.g. temporary relocation). The monitoring of soil, food, and water is likely to
continue beyond the intermediate phase and into the long-term phase.

(94) ZHREBERORFEE=9 ") > 7 IIMA T, ZEXROBRHBKIERENRE LTI LENH S, ZOBOFERIT. K
SEENBANICL 2RI DT TEEICT 5, BIETITAE LRGN ED S £ C 52RBE L UIMBOFEIE< ICHE
TR, BOMLKOBLOHRMOERICEAT 2REERET 5-DOICKRELIE L ERBEKP OB MEZRENRE 20 E
T35 8E, BLIUVERINEBEEE (BFIA LN GHER) TXELXT 5, 18, Y. KOBERIE, PHEREZEZ
TRIARME  The < TTREMEDH 5,
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<Bmf2-4>

NRTAATIE, BEERBREATFIRIERE THRR INAE 200 284 /N HIRENADREED TRE
B EBBREARYBIITASZIND ) LORIVEHFIINTVWET, NEERBENANAICL>TE
LINENITHONT, TGI3 T XD L ) RFHMAE R INEDTL £ 95

(#HZHA&EEY 2 HRH)
NTAANDREXE T, KTOLHYHAINTVWET (TRIZERME),
BEENHEEEEAETTIE. BE<H 2011 95 2013 FIIHT T, BEDO ORI L I8ROHOFLD
=5 DEREAA DEIOIREINAZZ LS, ZORBICEHTSIEEANDBEERDZIA > b
BERELE N, IR 7 7IL—T1E, WHO/IARC X UNSCEAR % YO EEMEACEBERIERAFEX
ZOOHABE DR EENIT > EREAROOWICET 2 IR TOBFNEELEE ISR LA, 2
DLE2—ICEDE, FERR, BHREBEOBEKEBOREY — A 52X, FFITBENL TR A ICH
LT, YOLHIHET B0 E8EL TV 5,5 (X)

22T IRTOMFENERZEEICRS, tHS. TIXT, i, BERMISAEETOTL L9
AX L BET WHO/IARC X UNSCEAR M DEERERBERAEFRBREICEAT 28RBXER6 &
BIUTOEEY THY ., N7 IATERBINTVE L) REEXRIIETON TV EEA,

* Katanoda et al.. 2016 - Ohtsuru et al.. 2019 - Midorikawa et al., 2017

- Midorikawa et al., 2019 - Midorikawa and Ohtsuru, 2020 - FMU, 2019

(3%¢) ICRP Publication 146 Radiological Protection of People and the Environment in the Event of a Large
Nuclear Accident &Y. "Thyroid cancers; MEB®MGERIIUTHLE Y,
Because the Fukushima health management survey detected an increase of thyroid cancer cases in Fukushima
children aged O-18 years as early as 201 1-2013, several comments called for advice from the Commission on
this subject. The Task Group carefully reviewed all the scientific work concerning the analysis of the
cause-and-effect relationship carried out, by the international organisations competent in the matter such as
WHO / IARC and UNSCEAR, and by researchers from Fukushima Medical University and other research
organisations. Based on this review the Commission recommends how to plan health surveillance of the affected

population after an accident, in particular with regard to potential thyroid cancers.
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<HEM3-1>

O (172) TiE, HEEHGEANIHF > TV 2B (B1E) 750, B3 2450, BENRROEF

FEEIRIZUNBROSNTVWET, THEFEOBBL LTEEIN, YRICL>TEHINEGRETH

5 LEMTVEDIE, TNSDOHERETHETEZL) ICECHATENRIET 28ENHZZ %

BELTVWS, YERTIZLBVEITH. TOEMBTLELVWTL LI,

@ Ft. INSOERIE THHAL S RIANDOHBIT) OFTHAR SN TV E T REBREOPTHL N

SNMEFIEEINSGREILLBVETHA, WO TL LI D%

@ TS5, "RIRZZEEIR WV, FREHFITINTVWRVAROBEDLHDOEERLERERINS

RETHB, LWHZrlE, BRCHATEYI I LEARYBETELLIICEHRNOLEE (L4

X, BIEORERE). FREORME. BoRERY) tRE T H2EMEAEY) 28EL TWS LERBTE
ERWETAH, WY TL &£ 9 A,

(% 2 28A & BAE T 5 HR]

| ) BET 24F. B 5EFH. BENBROEFLRENDEEL V> TH, TOEMIERICL > TR
FOIREING FNIETKRSZEOERICY > TIIHERMOITEIIRETT, 5.2 BABFISER 20mSv,/
FETERSZ L FEINIMIBOBERTOBRLEH L TXTOHIBOERANOFEELITEYY £ L1,
F7o. BEHE TR OBEE I L TLREENVEEIENMTEU LN, BFIAM 2R E L IE
ATLE, TR, BRICR L TBEENSBRBE I AR R sHARDVET, T ek
BRETEHELCTHEICL I AR D, BEBD R T IIKZEHFLEROLBREL L TVWET,
BAFCREYFZH TEE, %I TR 2P UM 55T, TREBRNY R 7, 20T 52118
5N, TRYUIMBICELDOON TV EIALLELTAVET, B, MR ETEIT TRHBT IALLD
BRALIEBLTHLHITLHUL, 2T LARENIKEBICEANIERAZZTTHI. WHDHTL L 9%

2) EEEAMEEERNMBMEL: TERTELRSKENCHENREEZZEXT 4R, (ICBT 24558RE
H-TFOR - JO0—N—BEODABNDERIN/NTAATHLEEHY T Lz, EEMELDEHEER
%D ICRP X LT, EEABRERICLBREZLDLHITRITFEHTVETTL L 5%

(FI3T4) 146 DX B35 - 2REFT]

(172) The Commission emphasizes that individuals have a basic right to decide about their future. All
individual decisions about whether to remain in or leave an affected area, , or to return home or not, , including
those of voluntary evacuees, , should be respected as a matter of dignity, , and supported by the authorities.
Strategies should also be developed for relocation of those who either do not want or are not permitted to move
back to their homes.

(172) ZERE. BAPBIORKISOVTRET EANCHEANTH->TVWHZ L 2RAL TV 5, BRNWGEEHE
e, WHMICEE B0BRET S0 RET 20 CINICHATAECORERTRT, EROMBAL LTEEIN, 4
BICE>TXFHINBRNETHS, RITRHIEEEIRWV, TREHFIINTVWRVARDBEOLHDBE LR
NBERETH 5,
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<HRm3-2>

® (169) »5 (175) ITBWT, PN S RINDOBITEHATIIEEGTLL NILIZL > T, 1BEZLER
m@wb@—ﬁ%it@hﬁ%@mmmﬁim&mtawT BATRFOEELZRET 2L EMEHITRAN
ENTVWET, LT, BAWBEHT 2 RET ZBARIRTORTA IRLIT - BHET B2 h
BEINTVET, CHOZ LR, TOREBICEEKERVEENLSETHSZLEE®RLTWVS, ¥
AZETH, TNTLBLWTL LI DY,

@ 3tz TOLHIBBEEOLEHNT, (172) DL LRBEANORIREL*EET 54 518, REREUL
~IFRBEEEUTICH B350, BT 20RRT 20 BEARIRL. TORBREERIRET
% DRIRABISXIY, *RITE00LYTIRBEVWHALEVE T, WHHTL &£ I 5%

(% 2 28A & BAE T 5 HR]

1) BAEKIEKRINOT TARKA - XAEI1E 20mSy RETHFRBHZRELZORELR <REL.
Z DZBEIBTRROEE 20mSv,/ FLHKERNVERE L CREL F Lz, BEHIETRIRORE L BT
"5 BERIC—AMICERL. B MW ERFBRKIBELITOB LR YHRARKIEROTEL
BYHNBESE L, F- BRREAR L KBS OBEENDFHENEZNNIRY BRVIEROSMZ £
HE L, -, RigsShEiEE (AEB#E) ~OXELETRICHEINSL TFULRKBEEIIRE
IXIBNEE L HET B 5LEEN RTINS LEOIEFLAYKBELZEATL R, < 5 ICBiER
BIRICHE-S THENITEMY ., FEXEOITEYY X, BEEALL2REIGEVNVCY F Lk, 0 #
KRS AR L TLRECMBL IR COBREIIIT b ONE L, 2OLIRBEKHEL
EADDU LRI, BENMREL TV 2 E5HE. MEEOBRENOREDN 5. MERFH L EENRE.
RENDIERDS G CDRBOVETHY . TOEBEH (169) »°5 (175) IIRBRINFEZDHDLIE
BLETH, COBBTLELVTL LI,

2) TERIRWBEHRIE, OEEMIEF L/ T4 )EICHBRINAEZZETT, ICRP X DEM & KK
BFABHIZOEBEICEN L TRLVWERBVE T, TORIIOWVWT, FIITH 146 ST I ELTINT W
ZLEZA5DTLLEOID (BHEAVRENINTWEREWEEZEZRERLOTL L I D),

(FIITH) 146 DET- 2% - 2REAT]

(169) If the level of residual contamination in affected areas is such that sustainable health, societal,
economic, and environmental conditions cannot be achieved through protective actions, the authorities may not
allow populations, previously subject to evacuation or temporary relocation, to return to their homes. The
decision to prohibit return to these affected areas should be justified with due recognition of the severity, and
the irreversible nature for some people, of such a difficult decision. For affected areas with a lower level of
contamination, the authorities may decide to allow people to stay or return to their homes and to live there
permanently, considering the expected levels of exposure and the ability to recover sustainable and suitable
living and working conditions in a reasonable timeframe. Such decisions should be duly justified based on all the
information available concerning the radiological situation, and the state of infrastructure and services in these
areas.

(169) HEELZIIHBOKBITROLNILY, BEEEILL > THETRELERRE. e, BF RERGEEXTS
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BWELIRHEDTHB3HE. HEIE. KATIIBHC —RHLHBEOFREL L > TWEARPBBICRS I L EFT LRV
BENH B, INSOPEMADIFRETELETIRER, TOL I LERHBELRRENKL I, —BODARIZY > TIRERY
BLODORVWHEEETDICRABLA LT EEMINEIRNEITH L. 5RO LANUSMEVRE L Z T RIS DOV TIEL
LRI FRINZBELOLRNILL G ZERBRATCHETAE CRYCET L 5 BRGLEET 26 EERL T
ARDHEET 50, FHRIRAEIIRY, T2ICKENIELS L 2FTTEILERETEIUNTES, 2oL )RR
Fld, BEHRRE. BLUINSDHIBD A > 7504 — EXDREICEAT 2RATRER TR TOFERICE SV TESH®E
TNRIFNIEE 5,

(170) In practice, allowing people to return home and to live there permanently requires an assessment of their
future exposures and the associated risks. This assessment should be based on measurements of ambient dose
rates and environmental and foodstuff contamination, predictions on the evolution of individual exposures, and
capability to improve the radiological situation. Environmental and food monitoring data coupled with realistic
modelling can be used to predict future exposure (Takahara et al., 2020).

(170) EBRICI BB L TR ZICKIET B L 2 H#TT 2101, WROBIE L ZNITHED ) R I DFHESSETH 5,
OIS, ERRER REFRELVREFTROMEME. B~ ORITKDELESICHT 2 FR. L UBRHARIKRT
ERETHRAIEDSVTITONERNETHS, BIE - BRE=I VI T I RENRET) VI MAEDLESZ

T, WRDWIEL % FRIF 52 £ 9T % % (Takahara et al., 2020),
(171) Decisions on allowing those who have been temporarily relocated to return to their homes involve an
extensive dialogue with the affected people and the authorities and professionals in their communities. It is
important to provide inhabitants with full details about the living and working conditions, and the quality of the
environment they will face if they choose to return to their homes. They are entitled to expect the support of

experts in co-expertise processes, and also access to appropriate medical services and education (Miyazaki,

2017).

(171) —BICBELEARDAEBICRSZL2HATENEIDDREIZE. BEE2RTLARY, TNDIIa2=-F
1 DYBREMR Y DABLNEZENIVETH S, ERICIE. £FRECHTHRME. ABICRS I 2 BIRULAIBAICER
TEHETHAIBENEICOWT, HARIEREIBHIT IV EETH S, HoHIE. HEAEETOELIITBIT2EMRD

TEBREFPFT LEFH Y, T, BYLERYT —EXARKENDTILALTAETHS (BiF, 2017),

(172) (A 3-1 O@EFFESR)

(173) Removing people permanently from an area and forbidding its use (at least for the foreseeable future) is
a difficult decision to take. Radiological considerations may be used to delineate the boundary of such areas,
although existing geographic or jurisdictional boundaries may also be considered for social reasons.

(173) H2MHEH SAEZKAIEVNE L, TOHIBOERE (D<K HEOMIE) BiET 22 vid. BLVRET
Hb, TOLH)GHBNBEREEDB-OIIHHBRENLERNAVLGNEZLLH 5. WL EAY L. BHENM
HHRERAXCEERBOBERLERINSE 2 L1vH 5,

(174) The decision to allow evacuated people to return may be accompanied by the authorities setting a
radiological criterion above which it is mandatory to relocate the population permanently, and below which
inhabitants are allowed to stay subject tfo the implementation of protective actions to maintain and possibly
improve the radiological situation resulting from the early and intermediate phases. The Commission does not

recommend any specific value for such radiological criteria. If any is selected, it should be consistent with the
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guidance concerning the management of existing exposure situations (see Section 4). To ensure consistency,
the selection of a radiological protection criterion to allow people to live in affected areas should be discussed
and decided together with the selection of the value of the reference level to be applied in the long-term phase.

(174) BHELAARDORBELRDBREICE, HHY, EREEBEAVIBESI LS ZUIEBITFoNTVW S EENK
SRFONELEZREL. RHARBEPHBRBOBRL L TELZBEBRREMIFL, BEIL > TRIHET H-DNF
EEBEL*ERT LI 2B, EROBAESHTIZIL2EI560°H 5, EERIE. TOL D LRGEBRFENEED
B EEHEL TR, 3 LBRYT 2561, BERIECIKROBRICET 241 IR (B4 HSR) Lo¥s
EORENBERNETH S, —BUTHERT SO0, BB TOETLTEEICT 2D 0METRIHEEZLENRERIT. KA
BRETHEAINISELNLOENBREELE THRIN, REINZNETHS,

(175) The Commission recommends that the decision by the authorities to allow people to live permanently in
affected areas should be taken in close consultation with representatives of the local communities and all other
stakeholders when the following conditions and means, at least, are met:

(175) HZBRWE. PR EILUTORBFLFRIGELINTVSIBEINF, BEBTOXKEEHFT T 5LHD0EF[D
RE, WEHEORZEBSLUVZOMENTRTORTA 7KL — L RBIRAEL TITONEIRETHLZ v 28EL
T\ 5%,

20





