HAEBSHIREH - KEEF M

Journal of Japanese Association

for Radiation
Accident/Disaster Medicine

\e] W/
No.1

AL

20244F 1 2 A3 AARTBURHRRGRE - FE A= Vol.7 No.l 2024



JJARADM 2024 vol.7(1)
H %

PR
5 12 I AABRRRFR - KEERPREIANERZFEL T o 00000 e e 1~4
It i i

¥ I‘A—;-‘
PIAYE)

JRF 715 E T OMRKRITEHD DI & 5 RISl R 25 ' 7LD
B =2 5~ 14
REERE, )OS, BB, fATT

AR
R EREBRIC K B RTIISERFOA VA N EBRAS|ORERICDONT » 15~ 20
EIAHE—. ZOKHIABTR, REAER 12 %4

PR
EPRBioDose2024 (A ¥ VMG DG & AV ArufR s b
Eg@‘% B%Y';‘»/ﬁ\) ﬁﬁ{}iﬁﬁ% ....................... 21 ~ 26

REIETEY: . Anderson Donovan., FiEpf& fh 11 44

AR
REE—H I ETEROYE e Z D% —EEEDON G5 — « e s e 27~36
A i1 o



Journal of Japanese Association for Radiation Accident/Disaster Medicine
Copyright © 2024 by Japanese Association for Radiation Accident/Disaster Medicine

e A== e
FRWRE

5 12 I HASHURERGR « S FPRAAEERAE SR L T
Wl e

PESRIERIRE  PESEERERIAWIZEAT B Rt B

w5

BHI6F 9 H 27 H— 28 HICH 12 [\ HABRRREFR - KEFEZRERANER Z AU UNEPE R
BT, RTCHABRRE 2 RE 67T RS L DBRIKE L UTHIME Lz, HABGHIRGE 2REH
67 MIRZDREZRZEMEICIRE > TED ., MEEFEEF a)V ./ CIVEFERLICBIE U T 7 - I
FRFHOSISD > Y RIT LZe i LTz, THABEHRF - KEEZLROZALTBMILEE ] &,
HOESHERICEENMILE TS, W12 RARRZHEBITT 2 X5 ICERARZRZENINI K

RT—NIE, BRARZEVITELHD ., R e L@l MR e i ORORE) & LT

F=U=RIEFNIKE 97T 0T BE, BEHREE. SFEEEL, PR

1.IZU®IC

SRS . 56 12 B HABURRRE - SEFE
RN T 132 4. HABUNRR B 238 67
mAKEELT364 % TH-Tz,
HIHICETGHRBE E VA a3 a=r—va v
LD & GEOMEHE] & TET ) SEFHR O Rk
& RN FH B2 [ < e i, TIRFII5EE -
RIS - S &Y 7 T A F DR 2 7
FAT-] ORIV LEMAFA, 2HE PHES
FEIC X B1EHID TR OFERER |, EXIIARE
BICK B T7 A HFEFEOVERS & e |, T HICH
HENR—IVT A > T AR LD pEE R IS4
IC [HRBFEFEEROLIFOX I E D% IdiEz B
FENUTze EBIS, ALYV RYTLELT, HA
FEEMAEF R L HAREY MY 223D 4 F R
K% T 53 R E N 2 LTz,
PEZEBERR A NS RN R SR Fil 2 Sk L
ToRERETE, ZONIIRE & x> TR E R O
HEERAIC Y VRV A R E LTV, BRIERH
ARPEERE RO RET A ERREETH S,
7o, HAWGHY T E 22 EROMNRIREA. HA

ARG 0 EEERLRYE SRR AT
TG S A g

M FESE CAAYE U avY)

T 807-8555 At Ui/ \EPEREA 7y 1 — 1

Email: ryuji-o@med.uoeh-u.acjp

JJARADM 2024 ;7;1-4

RIEVIF A AR RO ZAAE. KA BT
EREICY VYRIVA MRS TWEREE, ZNZTho
VI B SR O BURHR R R SO SIS B U Crltam 2
RO T > o, HAMEEREY 2 HARREYIE A2
EIREAIRIC B RIEE W&, RPN
MO EZATeEZ D, TT TR, FHEEEE > >
RIY LONKZRRTT %,

2. RERIAEE

D) 3UNOL v & VUi PEY s e= ¥/ 9)

i

£

,:A.l
2
> 'f
2 2
R A o |

& DY AR

AR C o Te R HCE R, AR a SRR
KXo THE SN TS, REEFHIZSI>ZH2HD 2
RO, NERRERTEEREA LTV T EEARY
ZICBWTEEBERIETHDLEZALNS, SMI,
JE IR B SO TR ERIENE X 7R
R SFHEREICED <ty (R5 &) 1. TNEWS,
F—=A U 7 R - )14 42T (ARPANSA)



@ TAustralian Radiation Incident Register (2020)
hHIERZR T, WG SN, JHERREICB T 5
BHERIN RO R, WERICI LS HEHEFEH &
LTHEFLENTVS, Tio, HAMZERICIEIER 2R
i 85K AL TH L. ARI6 4 1 H 2 HOM L
RLT ORITHE L OB THA LI T ENME SN
Too BRESPEEMELIVLNVERVWA, HEOAS
NTORWERTH S T2,

2) KREE o Bl & HEE (R4 L5E)

| BN

|

HEDEM A

BHSEEICT AT, YUAAIRTF, T VD
> DCIZ B 2 i1 /1B iR R T o Teo BT
FIlaaS O] & HEEIC BRI 2 R DM, T
HEHZEES (NRC) LxxlF—# (DOE) THo
7zo NRC IFMN#BITH S —/7 T, ITBHEETH S
DOE & H A # & 7258 L CWIZEsF Tl L. DOE WVE
P9 7R EAE (Argonne 72 &) ZHA%NEH LT
W% NRC 3B TH % — /7T (TBHETH S
DOE & 2 # & 7zi@ U CTge % il L. Argonne
RERAIEM LTS,

B 5 B A H A O & % (Emergency
Preparedness) (& NRC & [E 722 {rkE# (DHS) O
FEBHIRR T B HEEMT (FEMA) A5 LT
79 NRC D385 O RN ISHE 1 DR 72 H
B ZDIcH L. FEMA M EREREREA 791 b
SISO EEZ D, FEMA OFHiiZ NRC MKRET %
T & CliE G EER R 2R D, IR SRR
#7145 L) =27 )V (REP Program Manual) 7%
HEREEM T 2 C & THRBETOR K, FiEOx
Jo. FEERHRO 3 Kt T DHS AV E S H AR
(National Preparedness Goal) Z#59 %,

RIS O G EPE O #HlE NRC Y, 75 Vi
17z & 0 F IR Y B BN HEEE C B % BB RRETT
(EPA) MM LTV 5, BAERFIETT RV
F—1If2 (NED Z3@U T NRC &g L. [AIRHC B

5512 I H AR « SEH R AR RS
FHtEE Rz (IMPO) 7@ U CH BRI &%

BANOHBEZITI .

3) RS B JISERT O I & 2 D% -
RO S - GRS )

()

HE DK

B T R EBIC K A i T U IR
AEMWESE T i7Emm A EEEEFT) -
BFRRSRFHMRETL NIV 7 &0 S HiE X 72,
IF O ELSH . B TEZHZWIRREED,
JERRROE N, HE, JEFE. B &, RERDTE)
BREDZL DN —FWMFEL. LARY A =32k
IR EY AZICEET 5 L EiEoT, EHIC,
BHARICBUE A D LT SEERIGE (&, S EERE e
B IR E OB L 7x o 1o, 208 TV 2RA
OTFARZZD T, SEITEEHPHIHRNHET S
N, FEBHICII SRR RS EREL TV
Too RERANCTIZ WIS ZTEBECHND T LIXTET,
LEREZBEA THIE LIEERE R RE U, BEIF
FRESHERTONT VS, WEEEEDVLENS
TEEBICHS 2 pEREREEB O G2 L TV z/l2wn
726

3. YURIIL

1) BBE LYV A a3Iazlr—2 gy i than
DB & s otk

JRGHREE 1359 30 AEHEHFHE L SR N, H5
JFFEEI D%, BB DEENIRE > 7o, FHCY
IKF, TSR O S TEalal- P AT R ENEE L, 1k
LWHERZDBANS T EMELEND KA o T, filk
JFFBEIFTER BT 2 ANEFHD T DHHF 7
<L BEZZHE TSR AR FE DTS K % 2
BOWD L, EFRBGTOEBENEEALZY, TN
SRR IEMRBAICH T ZHEFRBENETH D, THIC

JJARADM 2024; 7; 1- 4



YRV A MDORSEATT EhE) BRIIGE
A BEEUEEL BRE ARATEEL AR

A2 —varz) LW T BEEND
%o L A RERFEEEE . EEEHHIC
W BHE S AL TENETNED S56H10D
I E BB IS Dz kD B L HINICY VR
I LRATE,

JE RV B T ERTAAARZTN A L FESEERR A e
BFCIT > Too MARFASLANT VN2 I81T % 1
PRI HE - BEHRRICET 2 I ELVHERE S - &
PEZRRIAEZ B MG THEEEFEEEEITR
92 BUGIC T T UERREGE | BT REARAN T
FERERE ORI 1E TEBRIERHE IS 2 R
HAEOBIREHE ], MERVERKZORRNIGHE
AR TREFHND 525 L BfiR - @D/ dDEE
BRI E L A 22— a v ], HEEE
ZERRZOME/IMIEEF TVRA a3 22—
arhboAT7aAIa g —rarnN] Lo A
MV TENZT NG L T2V,

2) Ji SR Ok & R Rk - 5 BEHEAE 2 B
Itdic -

EERNTE RO IR EDRE T DY Y KRY
U L EN Tz, HHARRERICHE S WEFEFEHLT
Wk TEETE O RREHEEE IS X D {E R OB 4337 <
TNz, TOHEBTIE, BEHFREE < Vo T2+
SFIC K B EBNRERZE LD &, B E S [
AR BIC K D . ERE RN NER EZ DT
MUK %Eo 7, TOXKD REFEDRMENITHEIC KD
FEL, KEBESEZRG < Tz, RIS K - Tk, ek
EEHFTICENERETZCEEANEEZISNSH,
R PEHEN DSBS MR K S I, ZDRENIBED
FHERFRICOWTEHRED K> Tzo REETIX, 5
BOSSERIRITIRT T BN, JFTF 58 E W O
JREPEREEC DUV T Z AR D B 3T & G T

JJARADM 2024; 7; 1- 4

N7z,

P BT PEA IEIR A & RBROKZE DA i KAk,
& T DO BRI OEE SR ED [REH T
JIFE TR O 5 R e S THIC 3810 % KB
SEDBEEL & Z DHGEN ). B UK O Bk ik S 4
[COVID-19 MRICHT 2 mln R OIKHE ), ERHE
ANA L VD7) —T DRI G2 B DY ik & 435D
NG VU A%HZ B~ EEHEORRE O~ H
ARSI AR D A A DY ThF 158
RrDEROHIE < Fid & ENBROMR ] &V d 21
MUV TZENZTNHEEI Nz,

BEROMNENA () N ERE (F)

3) WS - BRI OIS - fSE Y 7 5
AT ORBRZEX AT -

Response to Nuclear Disaster and Radiation
Accidents - based on the experiences of Fukushima
and Ukraine -

LAV T OFFERE, WEESTICFal /e
WVIRFETREBR L T &z HARME—DFRIHRETDH
D UY T4 T TRIFFENDOBEDALBIR N K72
HOTETCWVD, TOYVRITLTIE, HELY Y
A F DIFFERLI o2 LT S Iz &, o
WEDRERZEZ U TN E, #liliz 5% 0 HARD
HIEZ ED X I LTS ANEDZ G LTz, EHIC
- RIT OS5 5 ATBOTT> TEUREE S
RIS 2D D 2w L, JEhotyavel
7zo

BE R IR RO HAAURI A L Tl - 72
SRNIERRZA I M —Se i TFa /-8y e
HWEDFEFERD S DEGEN]. 77 T A7 D National
Research Center for Radiation Medicine ff J& @
Viktor SUSHKO (& [General summary of the Medical
Consequences of the Chornobyl Catastrophe in the
remote post-accident period (38 Anniversary of the



CHNPP Accident) |, JRF/IHHIERERDIMHEEE
WiE TP BEERREAOWR E G - /5t
RIRHOWEL | 25 ZA MVTENFEEEL TV
iV, FRERE & LT, IKGRFOERG M2
IR AR & DEERIC K B k%7 1 AR E DU D 2
ZIBNTE BTz, EREICIEERFELICHE D %
TEMROEEMNEE B TE SV, FADEEHLL ED
TEBMET S LOEENR EEA L,

4) APEMHRRKEERIRS VR IT L

Sl HARSHR R « SEFE S L HARTGH
BAROBRIRETH O HAERG A2 & HALR
Y ORI N oW, ZTNENDEENT
NE THTFIIEREF B RFLICED X S ITHIS LT
TlehZzERtaE L, 5% 4 72ahdEz LT
W 2D Z2idamd 5528 T, R B IR 1%
SEE S BUHRO TR & OEHEZALD . FERKFT TR
SHROEMHEROTER & pEEMEZRE LT L
CHDEEMICONWTX DTz, BEIZ. HABEGHR
Hilg - SKEERASHMAREOHAES A & Y
L7z,

o

55O -5 ORNRIEON U T 2 -

e /’ 3

VYRV ANDFEAT (D) SiAFE L.
AR g, Aok, BROEE. BIEE

HABS IR - RFEARI D L&, BHERER
Bi 9 C b B e RURC AR IRIE SIS, TGRS
CEFADRICBIT B E Y bR—)L EEG - Hifgk JCO
HRS I D EEFRIS DR 5 -1 £V XA VT
TERN T T2V e, EE G SRR & mii s
WL < EDBEFHIENDI S 2N TV eEnTe,

HABS R R R EOHRIREICIE, T
SRR 5 TSR SEGE R LS &4k
VT, SRR ERICE B RICH T 2 EE B

5512 [ HATAGHR L « REFELRFERER RS

RO Ny F TR R - BiiEREIEE R
B IEHFE R EHEIC DV T, & BTSRRI
BT L TS T AT T ELTORENCDONT
CRETH W2 120 T,

HAREY 2R EBOHMZ feAEICE TH
TS BN TP R ULTRE) 0D 21 b
VT, BURHRBAEDME S — R T ED K DIk
BRHoTehy, EHICAI a2 — g YOEEIC
DWT TN 220z,

HAPEREM P MR EORRHMuTAEIC I, HEEE
RERZED—RITNIIEEE & U CHRESE RN DL
Biro et 7 SEF ISR 5 pE SR IE S
RS T IFEERT RIS BT % AR5 2 8
UTJ EWVWD XA MVTTHHEW W, KFMESE
RIEE WO BERZMER L, PEEERIRAITIESEFESE
gt > 2 —MRE NI, WIRBIR LG5 T Al
—ERSAEICIE. TRERISE N\ D PESE LRI O H B~
JRF )1 SEFRIRHICAR N D SEH PEEIRIEATI ORER~] &
W XA MUVTTHEW 20z, Witk e s, it
MBI B EVRYE, 7). BRSE M O R 7x
ERRA IS BIEEY A D i IME T 15803
PEICDWT TRER W2 R W e, e U CIE RO
JISICTEBEEIS 2 C L1375 T, o EE M
KOWTIERWERNTEIEEZ B NS,

4. RIRIC

Zlal. HARBSH R A2 67 MR THREE N
TeT—0 v aw ) TEEHE D S SHUERR
P < DR DRUBRAHCEM B DS >Ry
7 LE S EEO S FRIEE ONET & U THME Lz,
Fid2—3) OFREERE. RT3 —4) DY UERY
7 I H AR Rl 2 o i 27 25 1) P AR JFEHE B 72 S
AfRE L 72,

JEIM TR, JLTUNBDEO >Ry 3 Upao
. kR & 7R SR MAD S i 1 2 W le & X
Lico 585720 T, B#d L LIFEd,

JJARADM 2024 ;7;1-4



Journal of Japanese Association for Radiation Accident/Disaster Medicine
Copyright © 2024 by Japanese Association for Radiation Accident/Disaster Medicine

rs <~
iy

it

) 5 T ORGSR 5WAIS & 2 HIRIREAlip i 72 5 g
T IVOAEIE

Uncertainty in models for leading thyroid equivalent doses from
body surface contamination following a nuclear disaster
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Abstract

Estimation of thyroid dose in a nuclear disaster plays an important role in predicting the occurrence
of thyroid cancer in children. After the Fukushima Daiichi nuclear power station (FDNPS) accident, it was
difficult to directly measure thyroid doses for large numbers of evacuees. A method for estimating thyroid
equivalent doses resulting from inhalation using the count rate of body surface contamination has been
reported since the FDNPS accident. However, many uncertainties exist regarding this method. This report
aims to examine and discuss the factors driving known or unknown uncertainty in this method. The
following steps were taken to generate this model to derive thyroid equivalent doses due to inhalation from
measurement by body surface contamination after the FDNPS accident: 1) probability density distributions
were obtained as the distribution of body surface contamination levels in the affected population for each
evacuation route; 2) a uniform probability density distribution of the deposition velocity of radioactive
materials on the body surface was assumed; 3) the thyroid equivalent doses in the affected population
for each evacuation route were combined and estimated by a two-dimensional Monte Carlo simulation
method. Known uncertainty factors in this model included the radionuclide ratio in the air, the chemical
composition involved in the deposition velocity correction factors, uncertainties related to GM survey
meters, and conversion factors of thyroid equivalent doses. Unknown factors included the uncertainty
of deposition velocity in the body surface contamination under the mix of dry and wet depositions,
the surveyor’s proficiency of the measurements of body surface contamination, individual differences
in natural removal rates, and the time lapse between a contamination exposure and a body surface
examination. These were areas where research had not progressed or where it was difficult to acquire
information on body surface contamination examinations after the FDNPS accident. Future improvements
regarding the unknown uncertainty factors may refine the model for deriving thyroid equivalent doses

from body surface contamination.
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Abstract

On March 11, 2011, a tsunami hit the area due to the Tohoku Pacific Ocean Earthquake. Units 1-4 of the Fukushima Daiichi
Nuclear Power Plant (hereafter referred to as 1F) of Tokyo Electric Power Company lost all power and some of the reactor cores
were damaged. This was the second nuclear disaster of level 7 on the International Nuclear and Radiological Event Scale since the
Chernobyl accident in 1986.

The accident site was plagued by many hazards, including tsunamis, explosions, radiation, heat, high place work, infectious
diseases, and overwork. The Industrial Safety and Health Act stipulates that “when there is an imminent danger of an industrial
accident occurring, the employer must immediately stop work and take necessary measures, such as evacuating workers from the
workplace.” However, some workers did not evacuate and remained at the power plant, and some responders headed to the site
despite the danger.

The on-site workers at 1F were considered emergency workers under the Ordinance for the Prevention of Ionizing Radiation
Hazards. The regulations stipulated that the radiation exposure dose limit during emergency work was more relaxed than that
during normal work. In the case of this accident, the upper limit was further raised by the ministerial ordinance on special cases.
In addition, various exposure prevention measures were taken, including the preventive administration of stable iodine tablets
for iodine thyroid blocking. However, during the process, there were also incidents of internal intake of radioactive materials, and
exposure could not be avoided. As a result, some workers were exposed to more than the legal limit.

General and special health examinations were continuously conducted for normal radiation workers based on the Industrial
Safety and Health Act. On the other hand, health examinations for emergency workers were not stipulated in the Act or special
regulations. Following the Fukushima Daiichi accident, the government instructed employers to conduct designated health
examinations, and they conducted them for their employees. Some health examinations are still being conducted, and some have
been legalized.

Decommissioning work is still ongoing. In this social situation, expectations are rising again for nuclear power generation to
achieve both a carbon-free society and a stable supply of electricity. Regarding nuclear disasters, the most important thing is to
prevent them from occurring, but it is also very important to prepare for the unlikely event, accumulate knowledge, and share
them.

We have received a great deal of support and guidance from experts in radiation accidents and disaster medicine and the
effects of radiation. At this conference, we expressed our gratitude to the external parties involved and introduced the industrial
health activities that have been carried out in cooperation with partner conductors and Tokyo Electric Power Company since the

Fukushima Daiichi accident.
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