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The external exposure dose of off-site emergency responders at Fukushima Dai-ichi
Nuclear Power Station accident were evaluated in order to consider a radiation
protection of emergency responders. The maximum value of individual daily dose of
emergency responders whose activities details were recorded from 12th to 31st March
2011 was 650 pSv engaged in evacuation support in Futaba Town on 12th. Next,
atmospheric concentrations and deposition of radionuclides were calculated from the
source terms estimated by previous studies using atmospheric diffusion and deposit
calculation codes, and air dose rates at off-site were estimated. Then, the external
exposure dose was calculated for 6 emergency responders whose daily activities and
personal doses were continuously recorded. Furthermore, the maximum value and the
average value of the calculation external dose of emergency responders in the activity
area were compared with the measurement value of the personal dosimeter of them.
These results showed that the calculated value of the external exposure dose of
emergency responders calculated from the maximum value of the dose rate in the active
area roughly includes the measured value. Furthermore, the contribution ratio of
cloudshine in external exposure dose was calculated. This calculation shows that the
contribution of cloudshine on March 12 was 70-80%. From this calculation result, it is
suggested that external radiation exposure from the radioactive plume is important
immediately after the accident.

Keywords: Emergency Responder, Fukushima Dai-ichi Nuclear Power Station Accident

This report summarized results that Cabinet Office, “Government of Japan carried out
as the commissioned business by Improvement of technical information on
enhancement and strengthening of regional nuclear disaster prevention system in the
fiscal year 2015 and 2016”.
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Table 3 Time series of main events related to evacuation at Fukushima Dai-ichi

nuclear power station accident
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wy,  RI - O SF-HHEE (drift velocity)
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HYPACT [ ZEARRNCARIEES ADIHET L THY . ERROEAFTEADNR®T L 912,
EHLDOETIVE KKADBILLA OHBELERIZEE STV, fE- T, R -IRWE=R{L
FIACE LD B OWIE A R T H5E2E. Th D OO LR (ETL0R.
b4k, k%) 27 b L, WEIcind 2 6803 H 5, AHTCid, Ffxs &
72 2 I ESE OSSR 0D DR E T v A B st U A IA T, T T L
ZAERR L=tk B> HYPACT % FAv 7z,

ZIZT, BHDXALAT v nlZBITDHEERQ, XD X HITER LT,

Qn = Qn-1~ Quecay = (Qary + Quwer) - At
Qn: XA LAT w7 nOK;, RO HSEER (Bg)
Quy : XA LDAT v 7 'l ORE, KMo iE R (Bg)
At : A BZAT > T OREEE ()
Qaecay : A LAT v 7720 DRSS TEREEIC X 50 (Bg)
Qary : KT DFMEIEE R (Bg s)
Quet : FIT-OIMEIEE = (Bqs?)

REIEBOBE O F HEREIC X 2 PR, TR L7,
Qaecay = Qn " (1 — exp(—=2- At))
A BEEES (SIn2/HL)
HL - WEe - (s)
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EAES B (R FE) OATRI 2608 L, Z0O%5HRIEEEE L, 1
v, \C WIS B, B IR

ery Zk'vg'Qn
_ 2 Zp
k= max(A—ZS(l —A—ZS>,O>
vy o BLFOULAERE (m s?)

z, KA DEE (m)
Azg : HEHBEESE O & (m)

KA OGS EEIIEARIZ L > T—RRICBRESND D & L, BHELER K OVEFR
IRATEE LT,
Qwet = A Qp
A=a-Ib

A EEHE (1s)
I : BEKIREE (mm h)
a: R T7 A —% (hmm1s?)
b : VR EUS T A —% ()
V= AZ—AF, RATPOBSETERE (F72132=MiER) OfEEEET LI
L—a Ui LiHEE S v UNSCEAR O Y — A X — A% =10, UNSCEAR O YV —

A K — 2% RAMS/HYPACT % H W TR MR O KA RE LS EDFE 21T -
7-. AEld RAMS OB 4% Table 4 1. HYPACT O ESA:% Tableb 12, VY — A X

HA 78 Flgl c:i—\‘ﬁo
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KIZ, RAMS/HYPACT DFFFHER T D K& M OVEAE 5 b M AR &
UCHEESRE R 5, BEEOHIT HYPACT OZMAMHEICE U CRELEA v a

(LAF. HYPACT 2w v=) IZX L CITH, Eio, FREZI OIS RITME T RORH AL &
EOCTHEEL, BIOROMBONES 28 LT FRATRDE, 7235, PHIORSRET0
LT,

D(t, 1) =F(t;, D + ftHF(t, De~dt
to

D(t;, D) : MEBEIOEZ BT 5 Bk E (Bq m?)
F(t;, D) : PLEIOFEA B0 5% T & (Bq m2)
to TLAE BHARIEZ]
A EEH (hour)

F o, B ORKPIRE R ONRIERE &) D UL IR T CoMmaE
L7z,

<

-1\«
il
+
RF
t_u&
&

Eqir(t, ) = C(t;, 1) X DFy
Egep(ti, 1) = D(t;,1) X DF,
Eext (i, 1) = Eqir (ti, 1) + Eqep (£, 1)
Egiv(t;, D) - MLEIOFEAIZHIT D 1 B HTZ0 D7 T 7 R ¥ A 2 X DM 0E < 5
Pl FE 7o 13 ZE MR @Svh)
Egep(t, D) : MLELIOBFZIGIZHIT D 1 R HTZ0 D7 T 2 Ry x A AT X BANHRIE S E5)
MR FE TSR E (pSv h'1)
Eppe (6, ) ALEIOREL 2T 2 1 R & 72 0 OSNHIE < SZhfik s £ 721322 Mk E (uSv
h1)
C(ty, 1) : PLBEIDORA I T 2 KA IRE (Bq m)
DF; : REHPRE D O o F 7o 1L 2 A~ O E L% (uSv h't Bq'! m?)
PR R D IR T 1T B MR R~ O HRAREL (uSv h'1 Bq! m2)

KEHRER ONEEEND T T T Ry v A U RONT T2 Ry A 2~ LR E i RAR
#51% EPA(1993)11 @ Tablelll.1 KO3 & M\ 7=, [hSEBBIRE OMERHETT /L% M
T DI HT= 0 PIKEBBIRE ORI E S R m ks LEEZ T D
Z e, REEWE IR E LT RV R T OB BAR R AR LT,

MP TiE, ZERfERLE L TEQRIERERENBII SN TWDS, 207 —# LitFEEE T
BRTREIC T A 7210, KK IREE K O 2R ik 80> O 22 [ INGHR B R ~ O AR S A H
WLtoa%Lt 1% FGR No.1212® Table I1.4 % (X Table IL6 12351 Dkyg CThH Y . &
YT ANBECLYEHE SN, RAREOHERR O EH SN B—o x L F—H T2
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2R —~H (BL : Gy s1Bglm3 KU Gy s1Bqlim?) Thd, RIZ, XTREMMIL
HT o F O XF—ITHT DB —~RE, ZOTRAF—RKFOT =T VBN
L. BN TOREEEEZRCIEART DI LICRY . FEHEDZELKN —~ RDOWHHLR
Bakoi,

kairi = Z karr(Eix) - Yir X 60 X 60 x 10°
k

kag : B2FE 1 DZER N —~ F~OHFELFH (uGy h'l Bg'l m3) or (nGy h't Bql m?)

kar(Eig) : THXNVF—E OHAIKT 522K 0 —~%F (Gy s Bq! m?) or (Gy s Bq! m2?)
Eyp - BfE L DT 201 kK o= F— (MeV)

Yip : L D 2087 k& oS ()

n; AL DT 2O D%

KGR DN D = X — R O HEIA (X, ICRP Publ. 107183 07 — % 2 L=, 72
B, WFTOZ L X —OF O FIRIEIX 0.0l MeV TH 572, 0.01 MeV KD 11X
KGO E LTz, il x DA DT F— |0 DK — v RIL, =X F— K OZER T —
< ROFEMEIHKT LT, RODBEDEDD 3 SOMENS FTRITRT 2 kDT STV a4
EME R 2 LR T,

N N(j=k)
X — Xj
L@ = ) Lye L@ = | |
L1 X T X
k=0 j=0

7%, Cs 137 U Te-132 (2 DWW TIE, B O+ CTh 5 Ba-137Tm &N 1-132
MEFEHIZEB DTS FEREE CHEET 2 & LT, ZOHGEZMBAKICE O, ZOfHE
%, KA R ONLE B D 22 R~ OBBRE & UTHA Lz, KR TPIRE KO
BEND ZOHBELREIC L 0 AR U2 EIX. MP 2B DHIEE TH D 28 WG B3R & [F]
CHbDERRTZENTE D,

Table6 |27 70 R v A U KOT T T2 Ry ¥ A o ~OENR R - 22O IR
EIRT,

,12,
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Table 4 Calculation conditions of RAMS

HH N
KT TR RS RAIR : 188x140km, 1km A v =
S e 7 ) o-zf‘ﬁi%i%\ 27220 km £ T
PeiL A Y —@E % 50m & LT 34 4%l
RET—4 MSM 5w 7T — 4 14
"7 —# 50 m A v ¥ = HUfEHEIX] 15
THFI T — RAMS EHET— 4
MR 7 — & MGDSST!?6
Table 5 Calculation conditions of HYPACT
HH NE
BT T L Lagrange T Ok /L
F T ST ) 2011/3/12 5:00~4/1 00:00 (JST)
AKSETT a1 RAMS & [F—Dts+%
PRIEL T A1 RAMS & [F]—Dk+5%
s o — IR - 5 FE T
A Jt#E - 37.421389 [deg]
HORE : 141.033611 [deg]
PSS T 132Tg 131 132] 133] 133Xe 134Cg, 136Cs Jz TN 137Cs
R UNSCEAR?™0
HeE & Teradal” |2 L7273 - TR
kT — 4 FAATT R B 18
1317 132] 133] 3.0x103 (m s‘l) 17
HEMETEFE I E (m s1) 132Te 134Cg, 136Cs, 137Cs  1.0X103 (m s) 17
133X e 0.0

T4 v aT U MRE
A(s)

A=AxPB /K& I (mm h1)
1311, 1321’ 1331’
182Te,  131Cs, 136Cs, : a=5.0x10%, b=0.817
137CS

135X e :a=0.0, b=0.0

,13,
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Table 6 Conversion coefficient of each nuclide to air kerma and effective dose

28RN —~< MGy h ) 1%

IREER (S h )~ D AR

MEREUTE O

No. KfE iy DF1 (Air submersion) DF2 (Ground surface) 7~ TR HE
@Gy h'Bq'm® @Svh'Bq'm® @Gyh'Bg'm?) @Svh'Bqg'm? (O bk)

1 Te-132 782 h 1.1E-03 4.4E-04 1.1E-05 8.8E-06 1-132 (1.0

2 I-131 8.04 d 1.6E-04 6.6E-05 1.8E-06 1.4E-06

3 I-132 2.3 h 1.0E-03 4.0E-04 1.0E-05 8.0E-06

4 1-133 20.8 h 2.7E-04 1.1E-04 2.8E-06 2.1E-06

5 Xe-133 5.25 d 1.0E-05 5.6E-06 3.4E-07 1.7E-07

6 Cs134 206y 6.9E-04 2.7TE-04 7.0E-06 5.5E-06

7 Cs-136 13.1d 9.3E-04 3.8E-04 9.4E-06 7.5E-06

8 (Cs-137 30 y 2.5E-04 9.8E-05 2.6E-06 2.0E-06 Ba-137m (0.946)

,14,
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1E+18

1E+16 J-I__Jﬂl—

=, e L.
U
1E+12 |+ _,':'=‘ﬁ_,—|_‘=‘__.—

1E+10

(Bg/h)

1E+08

1E+06

Release rate

1E+04
—Te-132 —1-131 —1-132 1-133
—Xe-133 —(Cs-134 Cs-136 —(Cs-137

1E+02

1E+00
12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day (March 2011)

Fig. 1 Time change of release rate of each nuclide at Fukushima Dai-ichi nuclear power

station accident 10
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3.2.B5 K S BATRE DTG BRI N DR B R D Hif

B5 9B PALRE ORERIM 21T 2 12h 720 | PISEETBERE OEEE RN b BiSEER
PRE DGR 2 LE SN DI (LU, HEREIMA v a) ZLTFONRT A=2 LD
B %,

1) KSR KRR - FREE

2) JHHE) & o PR

3) milTAA

4) LI = — K

B S EHE BAMRE DIETHFEIR A > & 2 Z LA FOFIETR D=,

Ho ., S ORREEE « BB R O L 2 & ORFEED 8T A — & L0 | S B
BOEBNO A > a2 Z2HET D, WIT, AEBEDOEBNO A > a0 b | dilTR 4 KO 4
AP — RONT XA =5 X0 | PiSERBIRE 2NEE) L 72 il A & OV EHuoR i 2 & ¢
Ay vazitl LT, IEEEK R v a2 2T 5, 2 2°C, 3) Ml I TEIXET —
2Ty ANDE, 4) EHFIHE D — R BRI A v a7 7 A bl %,

THIFI A A v > 27 7 A N OITERIET —% 7 7 A4 ViE. GIS #iK FTFrt+ 5
Z LN TE S Shapefile BXDO7 7 A L THY  EHHDO7 7 AV HETEEFERY U w2
— R —E2ANLEETE 5 15, LHIFIFMD A > > a7 7 A id, 2EO - ok
IZOWNT, 3IRA Y =2® 110 M KE (100 m A v=) DAy aa— RKEUE Ay
YaOHHFIARE (B, ZOMoRAH, bk, S, B, weiiscmmH, WE,
NE) BT —2 & LTEISN TV D, fTBRIKIT — % 7 7 A Vid, BER R4, 307
W4 . BR - BUoElmi4 ., TRKETAA R OITBIXIR = — R o> 5 RN @ T — 2 & L O
SN TWn5D, £lo, KET7T—2 & LT, ITBREEER T —2 (BE, E) 8T
W5,

BELEEHAAREa— FE2 G A v a0 EE, LRSI Ay 277400
BT — 2 (PRI =2 — R) 232, BHFRIRS A v 227 7 A VO JEMHEIFRT
& 5 THIFIRFED 20— Rk A Table 7129, 7272 L, B EEBBIRH OISBI IR 2 » +
= O T#E & UMK OB B 21T O ikt gt & L. BHIRIHM A v v 2 7
7 ANOEHAAfE D — T 11500 (fKEk) ] 7220 A vy a3t Lenz & & Lz,
F7o. BRI 2 — FT 10000 (FRATEaPSS) | & 72D A » r=id, BRI ¥R 5y
MBI ELIHRIZRINE LT,

B SRERS BRI WIEEY LT 2 5 de A v o a OHEITIE, [THEIET —% 7 7141
EHEHT 5, T T —4% 7 7 A VO E % Table 8 IZ/R7,

WIZ, Ay at g AOFREICHODWTHIAT L, THFHMS A a7 7 A LDRA v
= [EEIL 100m TH Y, — %I HYPACT A v = X 0HINANA v v 2 flfg s ie-> T

,16,
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%, RAMS/HYPACT @ 2 v ¥ = ARG I TERICHRET 5 Z ENARETH L3, [RRET —H D
SRRE (1km) 2&25 & 100m VMW A v 2 MEE2RETSEZ T30 EEZS
N, Zh&v, THRIHAMD A v a7 7 A A0 BIER LI iGBifEg A ~ & = BRI,
HYPACT 2 v v = filg & 0 FICHAWE WS BAfRE 70D, 22T, IHEIFER A v & = O
BROFSFEE LT, IHEIEK A v 2 & HYPACT #* v ¥ a2 BERA&DYE T, IHEIEK
Ay aDRLENREENSD HYPACT A vy anbBEREZRGT S 2L L Lz, 2B,
HYPACT A v 2 NOBEESAII—HEE LTWAT0, IEEIFERA v 2 DF A v 2d
HULEAE—0 HYPACT A v ¥ 2 WNIZH 25 EIER UMRER L 70D, £z, IEEERA ¥
¥ a2 OHLED HYPACT 2w & = OFFIAOSEIE, #EHE%L 0pSvh1 & L7z,

WIT, GBI O ERSMOREGHE (Bl FHME, R/AME) %, BSEBRGRE
DIEENFEIAN DR A ¥ =2 (kT 5 1 B 2 & OfERZ AWV TRD T, B35 ERE
OISEhRER T, ADNEET DA BEIT 5 & U<, Sl oy At & SERK A2 E LT,
B3 55 S 75 BER B DR B FTAMG 22 203 % 72 DI ZRRE L 7= 45 TR A OB 5 37 B B O 1L Bh i
& Fig. 2 1277 ¥, Fig. 2 [ZIEHHTABER &8 &5 — R 5 EFTH 5 44408 30 km DI
AT, PISEBRARE DTEEFERO A v 22 2 F R TRLTND,

Z T, AEIOFHE TR, BHETENSFE 3km NEBRA L TEHE Lz, Z0MAIT, &
B — IR T HIEEAT & 48 3 km BT 11 B TICHEEHE RARS SN0 T, Z OfE
(212 HURRICIRE) LB R EBBGRF IV N EZ 2 6N n6ThDH, £, SEIATF
U 72 B S E05 BALR B O IR BRI 3@ B 55 — L7 ) 8 FERT N COfEE) L 72 RedkiZ b2 T
Wb, TDOTO, UK ESE IR T REFT S A 3km v H A 725 5365 BRE ORD
R TENTNTZE LT, 2O R EBBRE OWEE IR /13 B O 3km NIC
BT AW EREITE< RWEZZ b5,

Z 2 TR, EEREEKICIT 1 H OIEEIRFE O G ST e Te s, B SECEBBIRE O —
A OVEHEBRAAIRFZ] & 86 TREZNL, ek SN EER I % | IEF % £ 70V CRRi T # L 5
BE LT, £72. BNIEEIOS AT, R OB, MXEE 054130 MR ik % %
E L TOMBHIE S B EA R L=,
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Table 7 Land use type code
a— K KT D NES

100 FH

200 Z DD e Hh
500 PO
600 St
700 L) I H
901 S
902 7S

1000 Z OO F 1l
1100 {1 i K QN

1400 ik
1500 WKk
1600 75
0 g AT A PR A

Table 8 Administrative data file

JEENR GRS

HOE T A Y RE X A TR IR AL R
X7 - IREUR A4 LRZAEI RS TIEHRE ] OB, ST 53T - IREURA D4 FF
A - Bem iz YREATBIX DR ST BA TH D4 TR

i X HTAS 4, LBEATBIX O XHT R D4

HOERF S = — B & HXETR 22— R B 72 5%

T — R
(B FTEX AT B 7D — |

,18,
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EEE—
ETOEER
i mEB N

BEE-
EFnRE=Em

A,
Fig. 2 Activity area of emergency responders during Fukushima Dai-ichi Nuclear
Station Accident
(B EHIIL, ArcGIS T—H# alL 7 v g AH % — KRy 7 (ESRILCo,Ltd) % {# f)
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3.3. M 9 BALRE DATEY N 2 — 2 DR E

85 58 685 BAFR A DISBHEEFHNIC BN T, TS & » TRERDB R DH NS EETICE
B Lkt 256 LB LRWGE & TR CHEERR TORAEREN R 5, £ 2T, PiSEE
BRARE OB P OFTE) N2 — 23 LTz,

o N TEEN LK DINE)  BREART =X ) v F | ER~OILH - FRORE, BEERR N
DR N« W& Ok
BANTRENIN SR RS, @, 7 FHIA
® ENTOIEE) : HhteA 7V A M ¥ —SD sk N Tk H)

Wiz, (1B Y — BORFRE T,
OFfy S5 —> 1 (RS, BIYH) OFEHE

BRI D A o = A BB LHET 5 LIUE L. AR OTEBRETHR OB R0 FE7HiE =
(I ORI L TN 5.

k
Emax = Z maxlE(ti,l)
i=j
k
E. = Z i E(ti,l)
ave /. m
i=j
k
Emin = Z minEq,
i=j

Emayx : $55E L2 R8I0 B H It 20 Dty £ TOMTEBIRIC I 5 BRI EO R KE Sv)
Eq,py 1 A v =210 HEIC B DM ESR (USv h)

Eqpe : 187E LTZHEIRIC I T 2 B 20 Dty £ TOMWAEL I 2 BREMREDO FHE [@Svy)

Emin : 60 LT BUKICIS T 5 AR Bt £ COWERIMIC IS 2 BRI EOR/ME [@Sv)
mARE LIZi D A v v 28

T 2T MEERE o 1IN < IZxE L CRI#RI R A B L CAF L7z 1Y 72 0 03
RETH D, BWEOEAITEO#ENEEZET D,
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OfT# Nz —r 2 (BHh, BEVE) OFHEIIE
TEBHFPHO W NDD A ¥ 2 (TIFBYRFR PIIIAE LKL 2 SRE L, A4 v =T
1E L7256 OEMEORIHEEZ ¥ 5,

k
Emax = max; {Z E(ti,l)}

i=j

Zf=j E(ti,l)
Eqve = T

k
Emin = min, {Z E(ti.l)}
i=j

7272 Ly BB OERIL. A v ¥ 2 BOMERO R/ PERIZZIL L2V T, 178
NRE—1 & 2ITRCHBREEZID Z L1275,

OfT# 2 —r 3 (BA) OREIE
FENTERIE AR OB IS Lt 5 LRE L, IFESTTOEEZ G T A v ¥ 2 D
BERZM L OREZFFET 5,
Ew = Z Ee.p
t=i

Eqy : RrBUCHEE L7235 2 O BT R (uSv)

TZIE L, WHET 2R ONERRHREET, ATEI/ N Z —2 2 1Tk U CEE i 2 B4
IR E L, B OB R 2 B8 L CiRERFili 2 3%,

Table 9 [ZATEY /N Z — AT DIEENEHT, BEIOA 2B L7,

Table 9 Each action pattern: activity place, movement, activity content

T8y — CIEAIEZ BB DA SN AR
B4 (BEhA) PIEN O e N B R f F=Z Y T REEECER
B4 (BEhiE) PIEN O e N B R & B

=10 Jiti % 5 i3 TR

,21,
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3.4 EfZh B DR E

SMERIT < IZXET DB R L LT BRIV TIT, R OEMBIRZ B E LT,
F iz, BAMEEICBWCHEEZFIAT 255 13 HOMERD R ZHE Uiz, EfchRix, 777
Ry v A ROT T2 Ryv A AT L THIZICRE LTc, a2 v 7 U — MR OB R
IR D RERES RIS O RXHRIZOWT) 19, O T T 7 Ry A %
25 R H I Tsuda(2013)20 DAE Z v 7=

R R A BB L 7R EROFRIIL TOR L Y R 7=,

Eqir(t;) = Eqir(t;) X rpel
Egep(t;) = Eqep(t;) X rpe2

rpel : 7 70 R v A 2 b OlifiteEx [—]
rpe2 : 77U KU x A b OlERE [—]

Table 10 (=R O T L {2 #50 L7= 19,20,

Table 10 Type and value of radiation shielding effect!9,20

iz | 79 Ry Ay TIT Ry A
H 1 0.8
oy ) — R 0.6 0.2
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45EF LB

4. 1.5 B BRE O — H 24720 O AR EOHER

Fig.3 } O Table 11 {Z—H 472V O A#RET —F DFES 2B KEBRSRE O— A
OENBFEEZTT, ZHED, —HA7 Y OEAREORKIEICERT5H L. FHEHZD 3
H 12 B’ < 650 Sy Tholz, TDHk, 2 DDEREA R ClMEA Th 5 FN
b, 1T OHOBERIZ 13 B2 D 16 HOMTH Y | Z OB OME MR E DR KEIX 300 pSvy
RECTH-oT-, 2 DHOERNET 17T HUBETH Y, 17 H OME A ED K KEIL 126 pSv T
ol 18 HUMEIZ—H Y472 O AR ET —Z 1L, 2T 100 pSv % Flal- 7z,

3 A 12 A, BESE KT HEEFHNS 10 km BN O RICHEE SN S TEBY
12 H 18 FF 25 S5 I IREEESEFH 28 20 km (ZJERK LT 5, Table 12 LY, 12 HIZ 650 uSv
Ze Rl U 7o B S AR 1IORERT (O ClRE RS 2 24 RFfSEHE L TV 2 2 &b e
#% ORGSR EB BRI LR R O RIMEEN LB 72 0 BERIHIPRIZ £ 2971 < B ERSHE L
EREBEILND,

3 H 15 HIZIX REH /15 EF 2 SR OB SR OEINR T REZ 272 &2 b,
TETPESE D72 DI HEE STV b, Figl XA 2DOMHRN 16 H £ THEE S
NTNDZEND, BEF T IEEHD»DOBFHEYWEO T2 MHIE3 A 16 HETL
azéom%é%gwfmmﬁmmfwé@ﬁi BEHET N— LD T Ry v A v
IZ X DHNBEIEL BB 2 DD, —T7 . BEEWE O Ehh 3 & bhuE, HEmIcs L
WM E N DT T 7 Ryx A 2k é%iﬁfﬁ)}z XL BERBIIREE E 72D,

T &0 BISCEBRARE ORI < BREOBIRIL, FEIE S O RDEEEET 2 I, 2
S P O B IR B E D LA DI D 3 SOHIMIC B TE 2 L 2 5,
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- Max
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?
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Day (March 2011)

Fig. 3 Trends in individual daily dose of emergency responders
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Table 11 Statistics of daily individual dose of emergency responders and number of

persons to be recorded

Day SERE (nSvid) 4”
March 2011 Max Mean Min PN

12 650 123 10 ]
13 300 51 10 31
14 350 139 1 929
15 300 103 10

16 270 63 10 9
17 126 57 10 10
18 45 33 3

19 66 37 12

20 45 21 3

21 63 925 7

22 55 925 11 90
23 59 925 3 18
24 80 23 3 39
25 45 19 11 95
26 28 15 3 95
27 40 16 4 30
28 17 9 3 94
29 32 14 6 99
30 48 14 3 39
31 76 29 9 a4
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Table 12 Activity record of emergency responders who exposed maximum dose on each

day
Pay s TS FONG T
March 2011 (nSv/d)

12 650 P& HERER 24
13 300 TRITHT KBy, R 6
14 350 PERT lid S 24
15 300 TRITHT HERERS A 24
16 270 R EEmT i 0% 15
17 126 WHERT KBy, R

18 45 P FRG T Ry, R

19 66 P FRG T Ry, R

20 45 HESANIN KBy, R

21 63 HESANIN BTG 10
22 55 PEERT KBy, R 12
23 59 K T T 11
24 80 KHE KBy, R 10
25 45 HESANIN KBy, R

26 28 JIRET = NTES)

27 40 Krg RN B

28 17 JIRHET J&= NTEE)

29 32 JIPAT TS ) 14
30 43 TRITHT R, R

31 76 KHE R, R
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42 F =4 Y T RA N OZERBEROEQIE & FHREO ik

RAMS/HYPACT & UNSCEAR ® Y — A Z — L& IICFHE SNIZA T VA b ORI
INEBEOMBRL A EOREHBI L TV D0 &R T 572012, MP 12 X 0 Bl & 7= 22/
MR (RN ER) L LTz,

X5 & Lz MP 1%, 2011 48 3 A 11 A LARRICHR &S — R D3 EFT O 30km &N THIE
EAFAE LTz 18 S TH 5 2122, ZERHRER ORI T H L DL TR J OFESE - 2% Table 13
(2, HiX EONE % Fig.d 12rd, #HREBIIE UNSCEAR (ICBWT Y —A X — ADVREN
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Table 13 Location information (latitude and longitude) of monitoring posts on off-site

within 30 km from Fukushima Dai-ichi Nuclear Power Station during accident

No. NELIE R Y =4 o R

1 JREPET WY 37.23364  141.00132
2 YERT (LR 37.25808 140.99743
3 T HERT B 37.30057 140.99826
4 HEBERT FAfE 37.30724 140.96882
5 T HERT A 37.30696 141.02270
6 AT FARIL 37.32613  141.01409
7 BT &OFk  37.36501 140.99520
8 KHAE A 87.39556  141.00465
9 KAERT M 37.40667 141.01715
10 KAERT K¥F  37.40667 140.98048
11 KAEMT KR 37.40945 141.02798
12 RUEEHT I 37.43139 140.98798
13 PHERT BRI 87.44806 141.02437
14 BBERT il 37.45361 141.00909
15 PEERT PSS 37.45417 140.98104
16 TRILHT RIT 37.49389 140.99104
17 IRITHT fHtEE 37.49722 141.01603
18 FEET  AFTE  37.63994 140.97306
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Fig. 4 Installation site map of off-site monitoring post at Fukushima Dai-ichi Nuclear
Power Station accident
(Black Line: Municipal boundary, Green Line: Main road)
(B EHPIE, ArcGIS T —X 2L 7 v a v AX X — K%y 7 (ESRI,Co,Ltd) % fif )
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Fig. 5 Comparison of observation value and calculation value of monitoring post (1/9)
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Fig. 5 Comparison of observation value and calculation value of monitoring post (2/9)
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Fig. 5 Comparison of observation value and calculation value of monitoring post (3/9)
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Fig. 5 Comparison of observation value and calculation value of monitoring post (4/9)
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Fig. 5 Comparison of observation value and calculation value of monitoring post (5/9)
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Fig. 5 Comparison of observation value and calculation value of monitoring post (6/9)
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Fig. 5 Comparison of observation value and calculation value of monitoring post (7/9)
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Fig. 5 Comparison of observation value and calculation value of monitoring post (8/9)
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Fig. 5 Comparison of observation value and calculation value of monitoring post (9/9)
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Fig. 6 Cumulative external individual dose of six emergency responders with detailed

records
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Fig. 7 Comparison of measured value and calculated value of cumulative dose of

emergency responder (No. 1)
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Fig. 8 Comparison of measured value and calculated value of the daily individual dose

of emergency responder (No. 1)
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Fig. 9 Comparison of measured value and calculated value of cumulative dose of

emergency responder (No. 2)

1E+4
No.2 m Measured
A Cal_Max
1E+3 — Cal_Ave
=)
=
%
~— A
%1E+2
5 Al A A|Alala N
TE - - - -—
= 1E+1
=
o
5
1E+0
1E-1

12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31
Day (March 2011)

Fig. 10 Comparison of measured value and calculated value of the daily individual dose

of emergency responder (No. 2)
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Fig. 11 Comparison of measured value and calculated value of cumulative dose of

emergency responder (No. 3)
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Fig. 12 Comparison of measured value and calculated value of the daily individual dose

of emergency responder (No. 3)
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Fig. 13 Comparison of measured value and calculated value of cumulative dose of

emergency responder (No. 4)
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Fig. 14 Comparison of measured value and calculated value of the daily individual dose

of emergency responder (No. 4)
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Fig. 16 Comparison of measured value and calculated value of cumulative dose of

emergency responder (No. 5)
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Fig. 17 Comparison of measured value and calculated value of the daily individual dose

of emergency responder (No. 5)
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Fig. 18 Comparison of measured value and calculated value of cumulative dose of

emergency responder (No. 6)
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Fig. 19 Comparison of measured value and calculated value of the daily individual dose

of emergency responder (No. 6)
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