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2011 4% 3 A 11 HICHUENMR S — I 3EaT (LI, &% —38) Fik
PIEA LT, ZOoHBIT L. EWNSA Ok 2 2 BRI FlIT & 2 AR D BRI
HREOFHIZ1T> TV D, BERBEIE <X, FMBHIE< & NEgIE < Ioid b
SRR < 1. BURTEMEMEDINTIZ & 0 RSN DR A 52T 5 2 & N
E<IE BERHERE DR ERONEICH D . AP LHESTHZLETH D, 20O 5
PEBHZ IR < OFEMIZ DWW TIE, AR LREERERI(WHO) L TPreliminary dose estimation
from the nuclear accident after 2011 Great East Japan Earthquake and Tsunami| » (235 T
i VERE OIS B, Cs, ¥'Cs 22 H 32T D NHIE < BREIZ DWW T
DFH & A LTV 5, E 7o RS O 2B 5 [EE R 72 B4 (UNSCEAR)
t, TUNSCEAR 2013 Report \ol. I: “Source, effects and risks of ionizing radiation”] 2 o>t
TRRES - JFRFBICE > TR Sz B BCs. ¥'Cs v b — NSRRI Z T BN
AL MEOFEZ T2 > TV D, BARENTS, REAEATBE R P,
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B, TOMOBEREOFEITIZE A ETDILTHRY, B2 BEET LV VEs
B OFHIZ L0 RIS N7z L BE SN TS 923, ZONBEIE HEITHS
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WEHIX<S NEH SN TEBY, MEICEZ 72T /v 74 U FEBITBWTH U
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ETICZDIFLALREED Z L0 o0 (AR NI L 2 NEBHIE< 20 ¢
72 < MR 2 B OINTFHIT < ITB W THEETH D, ZHuzxt LT, BET 1v
TR EDFHITIB N TABSDOEER R E SN TV RWEDIZ, SRIOEEH
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X, BELUZHCRER (Bq : BENMEME D 1 BEICHRET 2R OE%) (CHRE
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ToEET VL DOIEFEICEI L TiE, " Te OF — X2 Z W THEE T 5 Z E NAHETH
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IZHART AL TIRIEEAET =2 B0 EE 25, FlziX, ERERFICERLE

E YU AT LT, EER T 8BS (IAEA) @ Technical Report Series 472 (TRS
472 2B\ T, AW IR 1T S 2 ADORTEEHO TN S HERE LARE (R)
~OBATIREE (Hf O Ba/kg |2k T 2 84 O L Balkg) 73, FERITD
T 35 H(N=235), RZEIZDOWTIE 15 FE(N=15)D T — & 1> LG LIV E R i
TW5, 70, BEMEICKIT 282U A0 O TENLIER LIRE (IR) ~
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BATREOMEIZ HEORIEDIREE, R e T oMWA., £/, HEERFREITX
DRESEMTHZENAONTEY, BITREOEBNI PV TEFEEDFE S K&
SEDL-TL D, WoT, LVIBERINEHHILMEOFMMZT 5 7-OITIX. i
T AN O TEN SR ~OBATICET 27 — 2% L0 —BRESEILEND
Do LU D, BURET VLV CTOERIT N L —HFDOAFRETO%OWEIZH L
WEAZ\, 2T, ABETIE, FICL) RBIE 2T 52 LR TRENDILET
NNV HWTEERRIZ KL ZOZEEHZH LN LTS 2 EE L,
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1.2.1  FEBEFFEIC X ABITREOHETE

T — RS U L0 B ST T VL O NEHEIE S BREA~O T 53 &
DORETH > =0 &M 572 DI21E. T AL O N S ~DOBATIR I B
Thd, ZOBITRENE, THEOMEOREE, R ET MM, 7o, eGSRt
BREWCELVENTHHDOTHY, EOLIRFEMEThHIUE, EOREOHPHTLL
TLO0EZHDOT —E PO LML, BREFHMIIZ Y 7o o TidA b 8 el F)
ATEDL5CLTHBLIBERHD, LrLAERL, ZTNETIIEEA CHZEN S
NTELT, FHHED LT OMAEINTETVIEIRN, £S5 EIEFEXRWVIRET
b2, KoT, AFETIE, TN DHENBIHED~DOBITHREZ . K+
BERWERy FRBRIC K > TERMIROHZ L L LT,

TIATKIRIED pH ICE > CTEDILFEREEZ D Z ENmbhTn5 9, 20



7o, FEME L RIS pH ZFRFE L7 KBS T 7 ¢ v > = (Raphanus sativus var.
sativus)x B C. 7 /WL e BT T LD T T 4 v 3 a~DBAT & AT pH 23 T T 58
R D, F-. THEMITT T ¢ v = (Raphanus sativus var. sativus) & /MASE
(Brassica rapa var. perviridis) = & C. TBICEENDE DL D LA F 2 (Ca™), v~ 7%
VU LALF(MET), BV T AAFU(KD), T RY T LA A (NE)D KD AR A
R (Ex.K, Na, Ca, Mg), 1EMET /LI =7 A(Al), TEMEER(Fe,). 1E1ME A FE(Sip). KU+
o pH BT AN E S T AOBATESMIZED K D B2 KT a2 L
VAN Ny RN

122 BEE - FRELIIBIT DNEHRIE < BREOFHE

AT TG & T 2 U E OB TIRIE K OB IE < RIE OBE&IX % Fig. 1-1 1T
T, ZORITRLEE YT, EEROTAUVEE, BITREK. BERENE XD
N, BRI EE O AR ZT T ET Vi XD NERE < R
BAEWETDHZENAREE 78D, LLL BTl LH1C, 2 E THEET L LD
L o7p, BU, BCs, YICs LA OFED %52 H 8 LT NI IE < B OFETIXIE
ENEITONTELT, AL E LT —HERoTWD, o, 5%D
BRI OB EEF R 2 T2 D X 9 A BET AT KB INERBRIE < R EOHEE %
AIRE L T HIRAOERPINLIETH D, AT, BEHE R FLZICE LN
BRBERURRET — & . 72 O ONCEBRIC L 0 RO =BT EE VT WNERBHIE < OfR
BEHEETH L ANET S,

EARRIZIE, Saito & O & IR Z H.0 & 4 2 iR ATE 0 1B W CHlE Sz ¥'Cs
BXO P"Te o HEREREHHT 5, 7o, BEHANTORSZARY O BN
HeE St BCs & BTCs o fiti b B X TN M Te & M Te iR M 205 B4Cs
BELOMe © ¥Cs ITxIT B IRELL 2R A AW CRERMATTY 2 & &
T 5, RNEI L 72 A K 2 iR E 2 BT 5 72 DI 5 TERE I
EHABAREIT ICRP Publ.72 2 12313 % M Te, PMTe, ¥Cs, Y'Cs DR EARE %
T2, TENOHP~T AL LT AR EOREBRITT 50 % T IR,
TRS 472 Ofi%x AW =56 & HEEBR TR OB Z AW Ga Iz oW T £t
THRERDMEBELZHET DL T2, £7o. FMO D o I FICHE B IR L OBHEIRIC
B\ TULHE S AT B 30 RIS W CiE, EBRICHUR T & 7 AR (Cs, ¥'Cs)
PDHESATEY D | ALy Y o MAED L ) REZSSKRL D 7 IcfiFE S



DR, BEIOERL U TEERAKAZRGIT, ICHERHZ —EE 720 R (BEHETR)
L7e5 6 L OWHE LI 6 1EME A —E &2 B fkeER) LeSao%
NENIZODWTTHHREEDMEZF R T 5, 240 DI < BEDOFEN 2> & HUH
HT (P Te, P Te) DN < ~O A 5 R EE & 7 A (B'Cs, PTCs)izxt L
TEDRETHTeNEROMNICT DL EBIT, BITREOENCLY, EORE
THREER BN (LT DI ONTELET D,

AWFZEIL, B OK#E - 158 OB A~DT L E BT T LADOBITICOWNWTE
BRAaITV, T/ AORBEY TOFEEBZMHRTHZ & /2. AMBEY
T2 2 LI0E 02T DNEIE OREFMOEELE BN E LTWDE720
THURBRE ) OREITICE EE 6T, TRERY) X mARY), 61
1T TRMFES) ICHIRT AL EbIC, RV b EEE FEFRIC LV kEL
2T TWD T2 DAREEMRE L, BEOEBO—BIE25 2 L2 fFLTWnD,

Ratio of released amount

127m 129m
Te: Te

Fukushima Daiichi
Nuclear Power Plant

Single ingestion
or
N\, Continuous ingestion for 1 year

Ratio of deposition amount
134 127m 129m 137
Cs, Te, Te): GCs

® : Radioactive materials
TF: Transfer factor of TRS 472 or soil experiment in this study
DC: Dose coefficient (ICRP Publ.72)

Fig. 1-1 Schematic of pathway leading to internal radiation exposure
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B2E KPR IT DT ALY T ADOBAITIREK
21 EU®IC

WEE-FEFERLICLD, B vRSCHEEE Y T AL LB PMTe
(T1,=109 d), ™Te (T1,=33.6 d). "'"™Te (Ty,=30 h). "*Te (T1,=78.2 )& & Te KED K
SHET AV RBRBE IS S e Y, Ln L7edd b 85 1 3Tl 7= & 5 12, WHO?,
UNSCEAR?, 82554 9, JEA 581 TR\ T EHET LUz >\ TR R
F B NI IE < OFHMEIIAT DAL TV R, 2™ Te 2 5™ e o I 5 2 ET v v o h
THHBHEV R 258 DIc oW TR, i Sz a0kl oE S 2 EE
T2 L BARMIIS £ 0 BRI 2 W U 72 B AR % — R AR DR BT 5 /]
REMED B D, 6o T, FHAMNTIIT 2NEHIE S MEICIB DT, BT L
EORERG LI EHLNIT H720120F, RE+HDRT —2RER-IN TV
WT LV DRARBIUZ B 2 RS LETH D,

H1ETENZL DI, AARICET 2BIED RS ROWNEHIE < 2 #4255
WM, O EE o 7 A RIS E 2 BT D Y, FEARIICIE, &5 O i
T LOPRFERRAE FEHEAEIX 100 Bg/kg TH DA, Zhid, A hr >y F U AL L b=
A AT =T LEZEL, TRTEED THHIEBREINMERRE 1 mSv 2 2
ROVERICRRESNTWD, - T, TANOBITICET 25828 5128 7--> T
H, FRCES Y LAOT —Z 2R L, HAICHK T2 Z LTIV BEEITHIZ L
DILETH 5,

T NVITKEERR @ pH 5.5 i (BR{LiECEENL : 200-500 mV f1iT) TE DL
& HTeO, 705 HTeO; IZAEZ D Z NN TEY O T AL ZELIRIED pH 2
ZAT D LY ~DORBATREIGEWVDRH D AIREMENE 2 bivd, £ 2T, RETIL,
BRI C 5 £ D A & OB A R LI =1 o b o — L T & L OKHREGE &
VT 5 v ¥ = (Raphanus sativus var. sativus) % 5% L, K HD pH 27 10
DAL N EALT 5 pH 5.5 K 0 BRIEMI (pH 3 £1) & FF Pl (pH 7 £10r) (CFRgE L.
TN ERTTEDTT 4y a PORERONAIC pH 23 RIETRELH 50N
THZELEEHMNICEREZIToTe, Fo, 774V a2HOTVNVREICES T AD
AN BT A0 EHRT DD T AN DB EZ RN LB TOERBITV, T
T AV aHOT VIR 8 D E T,



2.2 FEERAOEF L OV E

221 KHEEG RO FEHL

KBRS DA A A K& U Table 2-1 OfERRIC 72 5 L HFHBd L=, £ 7=,
TN LBV T LDOIRGERZRET 2551280 TH ZOKBH A L, 12
T L LEEIR (Te 1000, Fdt) & 74 (99.9% CsCl (k) % 1000 mg/l & 72 %
T OTHEMAIZEM L2 b D, LR, R T AR ETH) 2Mx., &b
PR C1img/ 2725 X O IR LT,

FEME CRARMIN S8 DA%, KGRI T L VIRIR & B v 7 AYRIR &
Mz, pH 2355 JV/INSWZ L AR UEH L7 (BARE, Tz farEsi & s,
HPE TR S8 285512 1E, KB HICAEHE T L VIRIR & B o 7 BRI &
MZT-#%, 7oE=7/KTpH % 6.6-6.8 IZFHIE L THM L= (LI, Zhz ks
& BESS),

Table 2-1Nutrients in hydroponic solution

Concentration

Nutrient

ImM

Ca(NO3)2

1mM

KCI

Major
0.5 mM

MgSO4

Nutrients
0.25 mM

(NH,);HPO4

0.18 mM

Fe(1l)-EDTA

46 M

H3BO3

9 uM

MnCl,

Micronutrients 0.8 uM

ZnSO4

0.3 uM

CuSO,

0.08 uM

(NH.)sM0;024

222 TT7 4 vy aOREETE

TF A4 v 2O KRBT ¥ UV EE) ZHA A2 K TRLE A= Fa

10



T4 MIFEE, A > F 23— (EYELA FLI-2000, B A{ELask) O CTRIESHE
7o BHELTHD 7 ABICH 2 /KB HICB L, 20 A2 30 ARMHE L=, i
ZRIHET% Fig. 2-1, Fig. 2-2 12”7, 5AKOHEZ 1y MZL, 1 20O5MFICSE L
Ty b b UIEFE U CIERRN 720 08 8oty e 2 By b, 2[R UL
iR LTz, 6o T, IHEREIZ 7 A5 & 10 HRICRELESHE, 22y b (10AKD
) AR LTWD,

ﬁ"

Top view Front view

Fig. 2-1 llustration of hydroponic radish set up

One set of five radishes were soaked in a nutrient solution.
A — : Level of nutrient solution for hydroponic cultivation
®: Each radish plant body was settled into a circular hole within a supporting plate.

20 H/2H 30 HIEFIE L2 DT T 4 v v a kT WL by U AORAERICE
L. RO KR OERRIR (FTEE) O—f%x 2 Rz LT vv e 'o v AN
SHT, BEHBOTT 4 v ald, THAAEET T ARTIME TR WEH T3
WL7oth, 7L EBY T ARRMIALTORWEEHIZRE L, 1 H-10 H#ZIZIUH#E L
72o 1278 L7251 Table 2-2 (2”7,

HIENSLINHEE TORMM, 77 (v 2% 2.0°C, MR 60 %, £ HZ5:M (1
16 F5RH. W 8 MER) 12 v b LioA v 2 _X— & N TS L 7= (Fig. 2-2),
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Fig. 2-2  Photo of the experimental set up

Plants were held in containers that were filled with nutrient solution, and the containers were

placed in an incubator. The nutrient solutions were aerated with a pump.

Table 2-2 Experimental conditions of soaking™

) Concentration  Interval to harvest ORP
Experiment  Element pH

(mg/l) (day) (mV)
1 Te 1.0 7 3.4 423
2 Te+Cs 1.0 7,10 3.2 401
3 Te+Cs 1.0 1,3,7,10 3.4 453
4 Te 1.0 7 6.6 277
5 Te+Cs 1.0 7,10 6.8 248

* In each experiment, fine roots of radish were immersed into the medium with Te and/or Cs for

2 hours.

2.2.3 HIEHAY 7L OFE K ONIE

WHELTZTT 4 v vaz, ZeaEl), BRER (IRE) (. fR@mo 3 >ic
BE BRIR (IRdh) 2 TR) oRlErE L.
RIZATRE TN Z L ROENENOERICOBECE N2 &, —HHEZ

ST (Fig. 2-3), (& EtetEs (5] ©
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1To72Dy, REBRICEBWTEEE LTIl 220> 72 (Fig. 2-3),

Fig. 2-3 Illustration showing how the radishes were divided into
sample sections
==:. A radish was cut and divided into Leaf (1), Root (lI), and
fine root parts (111).
I: Leaf sample (leaf including stem)
I1: Root sample (hypocotyl in plant anatomical terms)

yEIUT-3E 2, 70-80°C DizMEEs (CD.15S, W9~ SHBUERT) THa L7, #off
#%. ByFEL. 9100 mg % 70 %™ HNO; (EL grade; BIH{L5) 5ml & 30 %D H,0,
(EL grade; BIHALS:) 1.2ml &M x., ~A 7 o MEsfidEE (Topwave, 75 U 7
g7V Ny) TRAIKAE Lz, Rk 100 mg IS 72 22 Wi aid, ke
ARG U Tz, £ D AVT2JRALM) % BBV R L 7o ARaRE & L ICP B /s
& (ICP-MS, Element 2, Thermo Fisher Scientific & L < (& HP-4500, Yokogawa, Japan)
ZRWIRERE T OF L Lt o AOPREE 2 RIE LT,

23 fEFR LB
231 FEEMEEHCOT AL L BT AOBIT E F DN

WEARE 2T 2B T, 77 4 v v a2 RS2 LRI Y | 2O
TROMB CARRWBEREEZNE L, FREELGBERARONTHEREE Table
2-3 12759,

FANEEL T LADRBBIRICRELRWTHKRIE LT T 4 v ¥ = Z x5t B
(control) & U & FEBREEOEY H &8 & XFFREE & O E A2 DT Student D t #RE & 1T
IRoleb ZA, FEhR2 L 3DHEICTBWTHEITEV(p<0.05)b Db~ 72, EHR4 Kk
W5 DR TIE, 2 hE— /U THREIZEW(p<0.05) b D1 dH - 7=,
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Table 2-3 Fresh and dry weight of samples

Experiment Interval to harvest (day)  Part**  Fresh weight(g) **  Dry weight(g)**
Root 4.2 + 45 0.2 + 03

control

Leaf 7.7 + 1.0 0.5 + 0.1

Root 4.2 + 1.8 0.2 + 0.1

! ! Leaf 8.2 + 3.0 0.5 + 0.2
Root 1.6 + 06 0.1 + 0.0

! Leaf 35% + 1.3 03* + 0.1

2 Root 1.6 + 0.7 0.1 + 0.0
10 Leaf 4.1* =+ 1.1 0.4 + 0.1

Root 3.3 + 28 0.2 + 0.1

! Leaf 6.8 + 20 0.4 + 0.1

Root 3.2 + 35 0.2 + 0.2

3 Leaf 46* + 16 0.4 + 01

3 Root 2.3 + 19 0.1 + 0.1
! Leaf 33* + 12 0.3 + 0.2

Root 3.6 + 13 0.2 + 0.1

10 Leaf 6.7 + 30 0.5 + 0.2

A . Root 129 + 81 0.7 + 04
Leaf 7.6 + 30 0.6 + 0.2

Root 20.9*° + 118 1.1**  + 05

! Leaf 7.7 + 16 0.6 + 0.1

° Root 19.6*° + 8.7 1.3+ 0.6
10 Leaf 106 + 3.7 0.9 + 04

*1 Average weight + standard deviation (n=4-5).

*2 “Root” means fleshy root and “Leaf” means leaf including stem.

*3 The statistical difference was observed between control and these samples was tested by the
Student’s t-test.

R SN DA T WV IS RIETHEIZ OV TR EICH A X, by
Tray, awY R LT L 1.28 mo/l & TR L7-EBRAHY ., TD k)
IRFBRGNME T Tl TANSDORERBEICE Y | MBI T 25 ERES ) 235%
NG 25 WRRE DR Z R LIZZ ERRESNTNDE D, LEEi->T, AERICEN
Th Te DEELTWAHAREMENH D503, 1) ABFFETIX, 1.28 mg/l £V REE DK

&
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1.0 mg/l OIREEAE VN, BEETIEAR < 2 Rf721 —REICIRE L2720 Th H 2 &,
2) FEBR2 & 3ITBWTHEBRHICR LABI/NI 2 fER, FEiR4 L 5 I8V THEID
REREPRINTZZEEZBETDLE, 77 4 vy allHEERFEZT VL EE
VULIED LD TR BICLDHETH D AREMENHERIND, FEhr 4 L 512
BWTHRERECK L CRERENBESNTIFAA D pH OEIZED OO0 Ll
v,

FAVEREHNCIRIE LT A ER RO T 7 4 v 2 B END T AN E B U NRE
DR % Table 2-4 |Z7R7,

Table 2-4 Te and Cs concentrations in dry samples and in fresh samples under acid condition

Int(tagval Te/dry-sample  Cs/dry-sample Te/fresh-sample Cs/fresh-sample
Experiment harvest Part*? * * ! !
(day) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Root 190 = 152 0.18 = 0.25
' Leaf 0.4 + 0.07 B 001 + 001 B
Root 352 + 411 105 += 048 018 + 021 006 *= 0.03
! Leaf 078 + 004 112 + 013 006 + 0.01 0.09 = 0.02
2 Root 433 + 288 051 = 040 021 = 013 003 = 0.02
10 Leaf 077 + 031 112 £+ 043 0.07 £+ 005 011 £+ o0.10
L Root 696 = 482 064 £+ 021 034 = 019 004 = 0.02
Leaf 142 + 041 130 = 014 009 £ 003 008 = 0.01
3 Root 456 = 296 094 = 061 023 = 015 005 += 0.03
3 Leaf 146 + 023 146 = 050 011 £ 002 011 £ 0.04
. Root 718 = 389 060 = 014 031 += 0.16 004 = 0.04
Leaf 144 + 052 104 + 033 016 £ 009 012 £ 0.05
10 Root 1230 + 635 033 = 015 055 = 022 002 = 0.01
Leaf 068 + 020 076 £ 005 004 £+ 001 005 £ 0.00

*1 Average concentration + standard deviation (n=4-5).
*2 “Root” means fleshy root and “Leaf” means leaf including stem.

FAMERE U IZIE L7256, FRCIRICBET 27 AL 07 — Z ITEERZENR K E <
SHEHER 21T 40-139 % TH - 72, T E B L T ADORAERICIRE LT T 1 v
Va T NNDHBDOERITIZE LT T 4y vazbii Lzl 2A, B U LDF
TEIC L DT VL ORERTIRRONR M-, Thbb, KREREMETCIX, &>
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TAETNVDREE L, TNLOBITHILEIND LW Z EIFRRO LR T,
WAZ, K B A EALA~OBATREICE L Tk, A E CTERWVERERH L 0D,
AR, R E BT O VIFE L D RICEWVIRE CHFEEL, B U AT
RAHZIEIZB W TREN®E L RA5HMA R 6ic, £ 2T, AROHEREHZ BT
HAREBEDORELL T NIV EE T T AIHOWTROD T (Table 2-5), 3 LR OESELL,
TROLE ROMEIX, EHR 212857 ARICIE LT T 0 v v 2 KOFEER 3
DT HRIZWNELTEDTT 4 v ¥ 2 OREHZB W TRV T AT LD
FREBINESWEEZR LTz, TAVOREAROEIRIZEALE 10 LV/hEL, T
IUBRICEE VT VEE 2O Z L 2R LTS, DO " I2BWTHIR
(BT DT A NVREIT AMOEALL Y bAEIZE S AFFEORI R L —B L T\,
Table 2-4 (TR L7eT WV B T LOBATEICE L Tl FERICHBEEWZ LI
2 R OMEBEZR I N O A2 B ERVEEHICE L THERERIT TV DICb b 67,
HMERIZBT 27 AN BIOES Y AORERTIZR AT WY, 22X, E
BR3IZHBNWT 7 HE, 10 HAZRICUHE L72ARICEIT 57 WVIR I 1 B L 7=
MOBEIY bEWMEZ/R LTV, ZOBSIE, AEEERS E Lo IR
ORLTHHEN L Ly, Thbb, 774 v v alds A% 1y ML
THIELTEBY ., ARSI TN & LRENENOREIRZ L2310 by
ZEnD, ARIOERIZENTHEIE LTWWRWR, ZOEHSITEWIRED T LIV
R T LADRRIN - WHESILTWIZFRETH D,

Table 2-5 Leaf/Root ratios of Te and Cs in fresh and dry samples.

Interval L 5 ) 5
Leaf/Root* ratio of Te* Leaf/Root ratio of Cs*
Experiment  to harvest
(day) fresh samples dry samples  fresh samples  dry samples
1 7 029 + 035 012 + 0.07 — —

7 114 + 095 087 +076 182 + 0.82 126 + 0.9
? 10 054 + 049 030 +£025 500 + 244 326 = 234
1 037 + 025 031 +£023 270 £+ 1.04 222 + 0.5
3 3 062 + 030 044 +£026 298 + 167 197 + 1.00
7 058 + 034 025 +014 343 + 115 180 + 0.24
10 009 + 003 0.06 +003 39 + 193 271 + 1.22

*1 “Root” means a fleshy root and “Leaf” means leaves including stems.
*2 Leaf/Root ratio: average concentration * standard deviation (n=4-5).
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FITCIOREMHRT DO, EoTFTEFOMMRE 3 &y Myl HE%
1Tl A, TIVLOREN 629, 880, 1218 mg/kg %7~ L. R OFEHI
RN DOERETh T2 R borote, TOZ D, HHRIZH2 D ORI G
LIBWAENDH T2 EZTEY, TALLEE LT AORAGIRED bR A O
IR LTed & b T VLN EREICIFET DR D AR S Aufe i) 72 Sip g2 S
. 7.10 BBINEDT T 4 v 2R T IVLVEEN T BRICNELZ D LD EL A
STHBE, RO/ BOEMFEALE 1.0 LV/NEhoHEATHL EEZDND,
EROIE, 1.28 mg/l 7 ANVERIEZ R W TR Lo XA X, huEray, av
YV CIE, AREBOREE X 432-1030 mg/dry-kg Toho7- L HE L TWD D, HhEr st
W LiES boo (B 25°C, &M 20°C, B 14 FEfE], K5 10 W§fi) . AREBROFE R
EEL—HLTWD, UEDOFERNS, RIS T A V3SR E TRIN S L < 1T%E
SNHZEIFHLENTH D,

232 HHEEHTCOT AN E BT AOBITE F D55

HPEEE IR L2 AR ORIRD T T 4 v v 2l CHENL T AR TE VT LD
B, b ER 4 KOS5 OFER%E Table 2-6 12”3, HPEEHICIRIE LI-HA .
TIUNRE T A BEOREFCROFENI B D 677, EARZ IR A/ & < A%
HERZEIL 520 % Th o 70, BEMERTHLIZIRIE L72GE L RERIZ T WL DB OEEIRIZE:
BELIEGG LT AN E VY AORGERIRIELTESGETIT 4 vy afDT v
NEBIOEY Y LADORES, TOSMICKEREWVITIAR OGN oT-, 2, TV
N BV T AL BITEIETORE L R LT, ROBUEILIAMT B TR O R
MAEICE L, BORBHZBWTHAETIERWV D DOOEWIRE Z R Th -
7=, Table 2-7 (24K OHLEFEHI BT 2 7 WV KO & T AOMR & BEDPRFE 2 7R
R

REBFEDOWREL (B ROME) 12OV T H M HIZIRIE L 5BA L REkcE >
U LR T ANV DFRERBIBEWGER TH -7, L LR s, TALDOIE R
OEIFAGENCIX L5 FRE, #RE T LORETH Y . BOERD THRD EUERE
R LTCBEMER IR COER LA D & WEBEITBIT DT VVRER, T
X, AEREZRST, AR CIREORED T MARICE VR L o7,
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Table 2-6 Te and Cs concentrations in dry samples and in fresh samples under neutral condition

Int(tarval Teldry-sample  Cs/dry-sample ~ Te/fresh-sample  Cs/fresh-sample
0
Experiment parvest Part*? ! * ! !
(day) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
. ; Root 538 + 0.34 B 031 + 002 ~
Leaf 6.00 = 0.30 0.45 = 0.05
7 Root 570 = 0.34 11775 + 1409 030 + 0.04 6.26 = 1.12
5 Leaf 536 = 049 16050 + 1088 044 + 002 1318 + 198
10 Root 528 + 053 8491 + 1466 033 £+ 0.04 537 = 1.10
Leaf 558 + 054 130.18 + 20.80 047 + 007 1094 + 1.76

*1 Average concentrationz standard deviation (n=4-5).
*2 “Root” means a fleshy root and “Leaf” means leaves including stems.

Table 2-7 Leaf/Root ratios of Te and Cs in fresh and dry samples

Interval - 5 ) )
) Leaf/Root*" ratio of Te* Leaf/Root ratio of Cs*
Experiment  to harvest
(day) fresh samples dry samples  fresh samples  dry samples
4 7 148 + 026 112 <+ 0.08 — —
. 7 146 + 015 094 + 010 217 + 056 138 + 0.18
10 142 + 016 107 + 015 208 + 040 156 =+ 0.30

*1 “Root” means a fleshy root and “Leaf” means leaves including stems.
*2 Leaf/Root ratio : average concentration + standard deviation (n=4-5).

233 KHEEESICBUIT DT AL E ' T AOBAT EARIZ pH S RIF T RE

FROLIIE, TRV AOEMND TT 4 v Y a~OBITERSZDHRD
BERA~DAIT, FEHIO pH IC K > THELZIT TWDH Z BBl I, £Z T,
AREITIE, SHICFHELLS pH B RETHRBEICONWTEEL TS 2L LT 5,

TN T E2EREMERWEEZRL E4I2B0577 v 2 (R -%) oF
JVVIREEZ Fig. 2-4 12, 7AWV & U U A AR TE LA W= 525k 2 & 51Ck1T

5ENENDORIE % Fig. 2-5 L OVFig. 2-6 12, WL Tty U hEEHR, TV

Nl T LOIRGEIED B RET ] ORI R L= % ORI 2 1-10 A & L7z
EER3IZBIT AT E® YT ADIRE % Fig. 2-7 X OYFig. 2-8 {2/~

Fig. 2-4. Fig. 2-5 J O} Fig. 2-6 |27% L 72— O ERTHI 5372 L 9 10, Bk o
RIETIX, 7/, BV ULAEBIZTT 4 v 2lCBIT REITRS, FHEsiHc
XDRIETHEL 25T D, TAVITKIEEF D pH 55 (it (FR{LiETENT
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200-500 mV f1i1) TE DL EEE HTeO, 705 HTeOs 1A XD Z AL TN D
O 1o T, WM OSEA . T UIE HTeO, TIEE L. M Tl HTeO; T
TS EHERIND, 2F0, BAA YV EBRAF U OENTE Y Z0ENHEKE
EBEZBLND, —IZ pH O & & S IR ORI OMEEEN I 2 55 T2 ORI
REORBENEALT L2 L0, HA AU DBBA A2 & LTORA OBA A4 2%t
LCHPIT 5 Z SR VA A ORIBEA T Z EA@Esh Ty 9 mik
BEi Tl A A2, DFE D HTeO, ™ CS MM S UK VIREETH 72 Z LB %
bihvd,

H3.4 H6.6
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Fig. 2-4 Concentration of Te in radishes after immersion in the Te-only medium (Experiment 1,
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Fig. 2-5 Concentration of Te in radishes after immersion in the Te-Cs medium (Experiment 2, 5)
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pH3.2 pH6.8
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Fig. 2-6 Concentration of Cs in radishes after immersion in the Te-Cs medium (Experiment 2, 5)

TR L, PPEREHIOB A TIiX, TALIE HTeOy DDA Ao & 72 0 I &S
MUK 2B b0D H EHHI L2 25 2 &, £, BV U AT HOERREDY |
HIUZ K2 BATOREN V2L e ol 2 L OMMIBEROMEEN LI LI Z LT X
0. BYEETHIOGEICHART Tt vy anZRINESNZEEZXBND,

WA pH &3 - IRADHEUICHOW TR TWL & Fig.2-6 lII/RL7ZEHiC, Bv D
LADHELIRORELIT pHIC K 2 HERETR N~ T7=, —7F, Fig. 2-4, Fig. 2-5
WRLTEL DT, 7T, EEROBELIZOWTIIpHICE D F LI ZE{EL T
WHDRDND, LPLRBE, ZOFERIT pH OEWVIC X > TT AL BRICE £ 5
WEEAT LI LHBWT 500, RIZEAE LT UVWHEEIZL D OO0 T
AWFFET20F TIEHIBIA SN T W, 7272 L, BRI ORIE~RIELTZTT 1 >
T aDEOREIN S LT IVVITRH I TWD Z LoD, BRMERHICEIT 21318 T
DT NIVFRIN S THEEIZBEI LTV D 2 & M HEHIT& 5, Fig. 2-7 & Fig. 2-8
MG, MBI A ELBA~DOT VLR T LAOBITHA GRS 2
EERLTWVD, BT ATIRALRIS, TICE~ABHL WD, ZNET
DOIFFRICE Y, B2 U AT OHRTH ) 7 A LR EBEZ R L, RO SRINS
ObL, HLNICEER L, EICETHWREZRTERESNTEY T AR
IZBWTHRROE#RZRL TWDH EF R D,
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Fig. 2-7 Concentration of Te in radishes after immersion in the Te-Cs medium (Experiment 3)
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Fig. 2-8 Concentration of Cs in radishes after immersion in the Te-Cs medium (Experiment 3)

234 KEEREHCBITAT AN LB T AOBITHRE

KRIEC BT 2T v &t o T AOBITIRE % Table 2-8 (2”3, BaMESRIFTO
BATIRE A PHESAFIC B D BATIREL L D & | Frlc B v T AT W TS D
BONRD Tz, Elo, BRYESM TEIBATREOEE N T AMTHON T, Bk
~HFRIEDE NS BH Y | £y AoV TE 2-3 FO#VSRENTE, —F,
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MR BNTIE, T, B2 W AIC 1A EREE CORFETH -7, Z DOFER
. SO FREEVESAE LD b TR0 T ANBEEICBITT D I L AR
LTWah,

Table 2-8 Transfer Factor of Te and Cs under hydroponic condition

Transfer factor of Te Transfer factor of Cs
(mg/dry-kg)/(mg/1) (mg/dry-kg)/(mg/1)

Condition*!  Part*?

) Root 190 - 123 033 - 1.05
Acid
Leaf 014 - 146 0.76 - 1.46
Root 528 - 570 8491 - 117.75
Neutral
Leaf 536 - 6.00 130.18 - 160.50

*1 Acid is at pH 3.2-3.4, and neutral is at pH6.6-6.8.

*2 “Root” means a fleshy root and “Leaf” means leaves including stems.

2.4 HEE

TN EEL T EDTT 4 v 2B DHET, pH 3 (TR L=k (72
PEEGH) (IR L7 G T b pH 7 AHT IR U255t (FPekss ) | 2IR 08 L7y
WCELK D EERALMNI LT, o, BV U AOBREEDOREREL R D &, BIE
ST TIEHFMHERMET XV BB DREPN DTN EJ T2 B8 nnole, —
F. TANVTIETT 4 v ¥ a 2R E I U TIRORE A E <, PSR T TR
CHEIZBWTRBRETH D Z LNy ho Tz, BV CIE T W VITRICER LT
CEVYLATEIEBLLTWHEEZAE L TS Z L2 RN LT,

BRMESME COIRIEIND TT 4 v ¥ a~DT IVILVOBITHRE (e o7 1L
1 (mg/dry-kg) /&I O T LV VIRE (mgll) 1%, REETENRE 1.90-12.3,
0.14-1.46 THo7-, EU LML TOE Y 7 LAOBITHRE Gofppihor s
APRFE (mgldry-kg) /TEHR R O T APRE(mg/l) 1E, R EFETENLE 0.33-1.05,
0.76-1.46 Tho7=, FTHHRIETOT VL OBITREIIMR & ETEN L 5.28-5.70,
536-6.00 TH V&L U AOBITREITIM EEIZB W TEZNZE 84.91-117.75,
130.18-160.50 T > 7=,
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F3E  TEEHEEHIRBIT LT AL E U AOBITIREL

31 ZL®IC

2 BEICBWT, KEEESIC X DT v oy ADOBITRE GRUEL it
) 2oL, £, By U LADOR & FEDOREE A RSN T TIEAES:
TLOVDOTNCEORENEL 2D T AT OW TIERMESME T CIEEEIC L ~UR
OPRPENE < PSR T TR EBEIZB W CHRBREORE 2 RSEmich s 2 &
Moy oTz,

& I WL T O RAEMAES T TIT O T D Z &% <, EEOFMEIZEVE
WIETT AN E 'Y T AOFEBZBIET D700, KB ORE R 2B £ 2 T 14
HEEZBIT DT NN LT LOEM~DRBAITIRE Z RO T, 2k, HEREEEICE
WTHARERE: EFRIC, BT AET UL L BICHEINL, FRHCT — % Z iR
L. TWLVDEZEEY T LAOME &I LERE(T ),

o EERICE Y Y A AV DRBBAETLVA M (T LA Ry PP A |)
PEET D EWE SN TR Y 22 BB SRR TEE v U AMEZ 01z A
ERRENOHES 10 ecm UNIAFET D L5 Tn5 %Y, oY, —HZ 0V A
MIEY T ABRFESNTLE) LBV T MITEA LT N R Ko TLEIWE
wFFO, o T, \BEE - HBEFLEROT VAL vy A0 HBEWAEIZBIT 5%
AL Z HET 572012, 74 Ry U A "RELEE VT AEREFELTHRND
RRED &5 2 b D FENR AR 7 FZERFT O M+ 18 55— 38 Fi AR O 5
WOt 2 FifH, B XOHIROMEYE:E + 1 FEOGE 4 fEO HEE2 AF L,
THANERE T LERMLU TS 1B IO 4 BEEZICERICEN TS Z LK
DTN E T T BOEERFEIZOWNTORIFEICOW T HRET LTz, AFETIL,
IO +TEENS T T 4 v = (Raphanus sativus var. sativus)3s & UV Va3 (Brassica
rapa var. perviridis) ~DBATIRE A LT 5 & & HIT, THED pH R°F 5 48
PEMEEE & A VBIZBAMEOH 5V A EBT AT T T O TEN SR ~DF
ITRBUC ST TR L Tk %,
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3.2 BB L OTA

321 t+HEEoFH

KREICBITLERAOLEL LT, B LzmkosE#+ (Soil-1: ¥ &1 FEEE
A&th) o Mt (Soil-2 : FABRFE A EERATREN OM) | 18 55— R F AN
B BRI E Nt (Soil-3 : S REATTORES N2, Soil-4 : fEE R
AT DE W H VM) ZHAWE, Zh oo tHHE EERBHINIZEITER 817
B RV S 3 REGTRR Y IO i, IR Rt B ERR L,
BEORR T LIS L (Table3-1), ZHH D HEEICHERET LLEERE (Te 1000, Fa
) v r AR (99.9 % CsCl (FiYt) % 1000 mg/l & 725 X 9 (2K Crafid L
b o, DR, T AR ERT) A EAE 4L L mgldry-soil-kg & 725 K 51T
WML 0ZEFERIHEHA LZ, A0y vz izHEIy—icih3 X
IRE Lotz LA M R OV 4B IR AT IS CTARZRNICIRE L7 i L7 1384 Table 3-1

2”7,

Table 3-1 Soil information

Soil Place Type*
1 (commercial) Cultured soils
2 Kumatori Gray Upland soils
3 Tamura Brown Forest soils
4 Nihonmatsu Light colored Ando soils

* Categorization of soils is according to those by Classification of cultivated soils in Japan ®

322 TT 4 va L OVNMATEOFE: ik

TT a4y va (RASHT 2V YRERE) L/MAR (XA fEfikatt) ofEz
A A K TROEIN—IF 2T A MO, BFESHT,

TR VT DR Z I LT LI R#% o 138 & 4 8 % o 15859 150-200 g
%75 %x(Incu Tissue 72x72x100 mm, SPL Life Sciences)iZ AfL, &% as 1 DITfF& 1
KFDMEADT T2, BRI OHAY Z A[REICT 5 72O EKICA 4.8 mm DA 5
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DB, O RICRA A E T A AN, WA DT R L Sy MOk,
1.5-2.0 cm FROD R & E THA A K& Adu, Wy 8 R[], B 16 W§fil, 22°C, FHxHEEE
60 %D A 2 ¥ 2 _X— X NTH 2 HH-2 7 ARIFS: Lz, Ny NOFDOREA 4 KR
18705 & 1520 cm RO & £ ThA A2 KR EMiFE L7z,

TT 4 v a ROV E L L TV A% Fig. 3-1 & Fig. 3-2 12”7, 4 KD
Hxlty MZL, 1 20O&MFIZHSE 1y b, b LRI CHE TR CSEFOE D
2ty MRSy MIERE LT,

oY

Fig. 3-1 Schematic drawings of the growth beds of the plants

Each vial had 5 holes (4.8 mmg) at the bottom. Deionized water was poured in until it

reached the level indicated by opaque blue in the figure.

Fig. 3-2 Photos of the plants growing in the incubator

Each pot contained 150-200 g of soil, and one plant for culturing.
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3.2.3 IEMY 7V O K ONRIE

IWHELTeT T v ak, X200, BRI (d) (1), AFR@)O 3 2l
SEIL, XEETEL 5] ok B () 2 TR o ek L7z (Fig. 3-3. 3-4).
BOFREHIIZ ARG A L D0 TEMAZERA LY 7Tl Lz, 72, /b
MFEEXEGTIEN)ER (TR (T, XEETEE ) ok E L7=(Fig.
33, 34), 77 4 v aDREOVMAREOMR (FR) IXARE TIERNZ &b,
AREBRIZE O TREE LTiEIblenotz, ol L3k 2, 70-80°C D #rlas

(CD.15S, W9~ S #lEfT) TR LT,

Fig. 3-3 Schematic drawings of the sampling position
=== Positions where a plant was cut and divided into Leaf (1), Root (II) and fine root parts (I11).
I : Leaf sample (leaf including stem), Il: Root sample (hypocotyl in plant anatomical term)

Fig. 3-4 Photos of the plants and cutting positions
=== Positions where a plant was cut and divided into Leaf (1), Root (Il) and fine root parts (111).
I : Leaf sample (leaf including stem), 1I: Root sample (hypocotyl in plant anatomical term)
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FUBHIHZ M L2, kL. saMEilERR 100 mg 12 70 % HNO; (EL grade; BYHR
&%) 5 ml & 30 %D H,0, (EL grade; B LT) 1.2 ml 0%, ~A 7 whn+Esy
fif 2% & (Topwave, Analytik Jena Japan) CIRZUKAL L7c, REMEEUE)Y 100 mg (2372 72\
A, BRI RURAL Uiz, JRAGIC X 0 S 7 e & BB RIK CTARIR L 7=,
ICP & By i & (ICP-MS, HP-4500, Yokogawa Japan) % W CilEH DT L0 & v
U AREZER L, £l2, BE 1A% L 4 8HE%O 1584 105°C T— BRI
L, 3 HMik=1:10 DEIGTRA L7 b D% 6 FEMikE 5 Li=tk, 7 1 /L% —(0.45
um, Advantec) z F\ T A L7z, 155 172 AR 2 ik} & [FERIZ ICP-MS THIE L,
AEthoT ALV e AREAER LT,

3.24 +HEOGHT

FEERICHERA L7 4 fEOHABEEL L, 2mm A v 3 2 D550, HERE %
Yl L7z, TIEAMA Aok E 110 OFGTRA Lk, LRHEIRE S L, 201
BIHE D pH (H,0)% pH A —# (LAQUA,; Horiba) TillliE L 7=, Attt FE(Ex K, Na,
Ca, Mg)% 1 M DFFET &= A THIH L ¥ TS HHER (AAS, AA-7000;
Shimazu) CHIE L7z, F7o. IEET LI =0 A(Al)., TEMEEL(Fe,). 154 A 32 (Siy)
% 02M O 2 UET =7 LR (EH 3) & FWEEATIC TR L 7 | ICP J8 56554
418 (ICP-AES, ICPE-9000; Shimazu) CHlliE L7z, &K (T-C). REH(T-N)2 4 H B
JLE ST HEE (EA, vario Max CN Element Analyzer; Elementar Analysensysteme GmbH)
Z W TTHIE L7z,

33 MERLEBHR

3.3.1 HHEEFRKBRMET AL E KRR W ADTFIER

FEERICHEH L7 TR A Table 3-2 12779, Soil-1 & Soil-3 1395 TH v |
Soil-2 & Soil-4 1 PETH o7, F£7-. Soil-1 I iF Ao B Mtho H38IC
NRREZL AFAE L, Soil-4 (X fthd HHEIT AR AL R Feo KD Si, NEL EENTND 2
E NNy T2,80il-2 & S0il-3 12DV THE pH A E 72 » TV 2 DA FE 0 B0 Al
R Feo LY Sip DETEIVMEZ /R L TNDHDNREN- T2,
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Table 3-2 Characteristics of soils used in this study

) Ex.K Ex.Na Ex.Ca Ex.Mg Al, Fe, Si, T-C T-N
Soil pH(H,0)
cmolc/kg a/kg %
1 5.4 9.39 163 24.82 19.91 17.08 1.92 11.07 14.12 0.56
2 7.6 099 019 2494 251 0.69 152 0.31 272 0.27
3 5.7 0.81 011 14.03 484 256 2.87 0.20 1.32 0.10
4 6.4 1.75 0.04 255 0.43 3413 11.45 14.73 3.88 0.36

KTHH LT v etvs o n (LR, KRBT VL EKEMEE ST A EFES)
OB ST 2EIAE AR TEE L2l (UM, 17/E3%) % Fig. 3-5, Fig. 3-6
(27", Soil-1 1 3KIEMET AV B OVKIENE | & 7 D32 DD £ % < il &
i, KEMET LV LORIZOWTIE, Soil-2, Soil-3, Soil-4 ™ ¢ Soil-2 & Soil-3 73
RIFREE 27~ L, Soil-4 23D Th7enE WS FERTH o7z, KistEt o7 L2200 T
IZ. Soil-4, &IZ Soil-2, —FDRWERHIH S0 Soil-3 Th -7,

FHEFTOT VN OALFEIIII TRV, —f%IZ, pH iR {baE TEN DR
26, pH 55 L0 /NESTFHIE HTeO, DI T, K& T HTeOy DOJE THEAE L,
K0 AR RS TIE HoTeO, 2 HTeO, DR A LD L EDILTNG 9, ko,
Soil-1 OH T HTeO, & L < 1% H,TeO, DIEA & V. Soil-3 Ti& HTeO; & L < 1%
H,TeO,. Soil-2 & Soil-4 TiX HTeO; & L < X HTeO, D& HL-> T = L HEER X
Lo Flo, AXVBAT LU THDL I VA TR0 VWA A U DRI
(ZAFET D HEAKERE D 9 B AI-OH & (751 Al Al,) X° Fe-OH % (JEME Fe. Fe,)
ICHESND Z LI L<mOENTEY @M [ HTeO; X° HTeO, DIEZHLD 7 /L Vi
AF bV URA A L RIBRIC, Fe-OH B (71 Fe, Fe,) ([ZHfIMEZ R Z &2
SN TWD P KFEORERIZIBN TS Al & Fe, DEN—FZ ) Soil-4 Ti,
TEEFOKEEET AL DEBIRD TR HETD Al Feo (7 /VVEEA A 30k
BHINTATREMENR B B, Soil-1 1X Al, D EHS Soil-2 2 Soil-3 £ 0 23, HHEIRFED
FRIEEL 72D T-C B2, TINERA 4 EBIRFED Al,, Feo ~DFEA M Z
DB OKIRIRICE < SN EEZ b5, L LARBES, Soil-1 TIX pH 2MEW 72
DT NIVINEGA A 2 TIHFE LT AREMER H U | BT OEWIC L DEROEL LB 2
HiL5, Soil-3 A3 Soil-2 KV Aly, Feo ML WIZHED LT, KEMET L LOEN
Soil-2 L RIFEEDFRERTH -T2 &b, Soil-3 TOT A IILOLFIL H,TeO, &
HTeO; MR U > TWHIREES L<IX, D pH GBNICE Y —E8 HTeO, MR L » T
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Fig. 3-5 Percentage of the water-soluble Te in soils
In the figure, “1 week after” and “4 weeks after” mean that the soils were mixed with Te
and Cs for 1 and 4 weeks before use, respectively.
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Fig. 3-6 Percentage of the water-soluble Cs in soils
In the figure, “1 week after” and “4 weeks after” mean that the soils were mixed with Te
and Cs for 1 and 4 weeks before use, respectively.

KR LD DB L TIE, 7 b A Ry V%A b EFHIN D JEARIC K0 e R
OBz CsIt 3 2 BIWEN @Y A FFEET D5 CSmE I REF S 11D
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23, K 2 58 [E N [E 8 U 7z FERAE g O JGH /3 13480 b TN - 72 Cs" # fRFF T &
DA RELTHELARNZ LD AW kOABMICEIT S CsHloxt ¥ 53R
PEIZZ LA Ry DA MTHAMENZ EBMOENTND MM, ZhbDZ &b,
Soil-1 |FAHMEIEILD K DB 7RV L AFEL. AMEDIIE LD T-C D&
MENTesH, Cs' & K DREMRIN DG L OVE MR TOBA 4 W51
Cs"DIRFEIRMED T2 DI D HIEIZHA~KEEMEE S T AR RSN LB 2 5
TEMTE, ZOX ) ARBAICETE, Soil-2, Soil-3, Soil-4 DKM T ADLE
FEEIZOWVWTHRRICREME RO & L T-COENLMBHTH Z LR TE 5, KR
Soil-4 IZ oW TIE, Atk U w7 2 KFO &S Soil-2 X2 Soil-3 IZH~EFREEIFAE L,
TCOELZWZD, INLIZEY T ADHIE~OWENDRL Kttt oot
LTHRHESNDIEDRZ ol B2 BNLD,

ZoXHic, HEPFOAZEMEIES T-C D&, Al,X° Fe, D&EIZ LV KRMET 1L
RKBEEE T LAOBEDNEILLTEFREER S D720, 2o 0P EEE &oKREME
TV ORI >0 DO BRER 2R LTz, KT Lr & pH 22T Fig.
TTKERMEE S T AL pHIZ DWW T Fig. 3-8 ISR 274, E7-, Al B,
T-C X' T-N, Al,, Feo. SiplZ oW\ T HHHBEIX % Fig. 3-9~Fig. 3-14 (2R 7,

8
| 4
7 .
A\
61 =
[ |
5 .
PH
3 u
2 u
W1 week after
1 4 weeks after
O T T T T
0.0 1.0 2.0 3.0 4.0 5.0

Percentage of the water-soluble Te (%)

Fig. 3-7 Correlation diagram between water-soluble Te and pH
In the figure, “1 week after” and “4 weeks after” mean that the soils were mixed with

Te and Cs for 1 and 4 weeks before use, respectively.
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0.0 2.0 4.0 6.0 80 100 120
Percentage of the water-soluble Cs (%)

Fig. 3-8 Correlation diagram between water-soluble Cs and pH

In the figure, “1 week after” and “4 weeks after” mean that the soils were mixed with
Te and Cs for 1 and 4 weeks before use, respectively.

Ex.Ca Ex.Mg
30 25 y = 15.498x - 2.1567
R2=0.8716
251 @& =m L J . 20 - ™
= 2
2 20 3 15 -
% NS I g y = 4.0952x + 1.1691
g L 10 - Rz=0.9837
=10 &
S = 5
O 5 - @1 week after ¢ 1 week after
0 f W4 weeks after 0 B 4 weeks after
0.0 2.0 4.0 6.0 0.0 2.0 4.0 6.0
Percentage of the water-soluble Te (%) Percentage of the water-soluble Te (%)
Ex.Na
0 Hy=6 580&I'>Exx-.:)< 6219 ? y=13252x- 02843
Re=0.7234 R 08558
8 8 T /-15 T
= g
S 6 y = 1.8845x + 0.5855 S y = 0.3557 - 0.0077
£ R2=0.959 e 1 - R2=0.9965
(&) (&)
20.5 4
2 m & 1 week after & 1week after
B 4 weeks after 0 B 4 weeks after
0 T T T T
0.0 20 4.0 6.0 0.0 2.0 4.0 6.0

Percentage of the water-soluble Te (%) Percentage of the water-soluble Te (%)

Fig. 3-9 Correlation diagram between water-soluble Te and amount of exchangeable cations
In the figure, “1 week after” and “4 weeks after” mean that the soils were mixed with Te and

Cs for 1 and 4 weeks before use, respectively.
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Ca®* (cmolc/kg)

Ex.Ca Ex.Mg

K *(cmolc/kg)

25
30 y=2.3157x + 1.6817
2 R2=0.9367
5 | * § 20 -
20 - =
o 4
g 15 y = 1.5698x + 2.0929
15 = R2=0.9476
&, 10
10 - S
5 - @1 week after 5 & 1 week after
a W4 weeks after 0 B 4 weeks after
0 T T T T
0.0 5.0 10.0 15.0 0.0 5.0 10.0 15.0
Percentage of the water-soluble Cs (%) Percentage of the water-soluble Cs (%)
10 Ex.K 18 Ex.Na
y=1.1139x + 0.712 1.6 4 y=0.2048x+0.0284
g | Re=09979 14 | R2=0.9843
212 -
6 1 y = 0.7496x + 0.9269 S 1 y =0.1385x + 0.0659
R =0.9947 = R?=0.9906
G 0.8
4 1 =
s 0.6
2 0.4
& 1 week after 02 & 1 week after
0 B 4 weeks after .O B 4 weeks after
0.0 5.0 10.0 15.0 0.0 5.0 10.0 15.0

Percentage of the water-soluble Cs (%) Percentage of the water-soluble Cs (%)

Fig. 3-10 Correlation diagram between water-soluble Cs and amount of exchangeable cations
In the figure, “1 week after” and “4 weeks after” mean that the soils were mixed with Te and

Cs for 1 and 4 weeks before use, respectively.

T-C T-N

15
¢y =9.0807x + 0.1903 0.6

B y=0.2148x+0.1961

R2=0.6875 05 -
< 10 - =2.622x + 1.8261 < 04 - y = 0.0689x + 0.2252
S Y R2= 6(.9265 S L R2=0.6035
Q Z 03
|L ~
5 A 0.2 -
]
B 1week after 01 -1 ®» & 1lweek after
@ 4 weeks after 0 B 4 weeks after
0 T T T T
0.0 2.0 4.0 6.0 0.0 2.0 4.0 6.0

Percentage of the water-soluble Te (%) Percentage of the water-soluble Te (%)

Fig. 3-11 Correlation diagram between water-soluble Te and percentage of T-C and T-N
In the figure, “1 week after” and “4 weeks after” mean that the soils were mixed with Te

and Cs for 1 and 4 weeks before use, respectively.
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T-C (%)

T-C T-N

16 0.6
14 Y= 1.5642x + 1.9698 y =0.0437x + 0.22
R2=0.982 0.5 R2=0.7251
12 4 ¥ =0.0291x + 0.2323
10 - ~ 04 R2=0.7078
y = 1.0513x + 2.2756 N
8 R2=0.9764 = 0.3
=
6 0.2
4
2 m 1 week after 0.1 B 1 week after
0 ¢ 4 weeks after 0 & 4 weeks after
0.0 5.0 10.0 15.0 0.0 5.0 10.0 15.0
Percentage of the water-soluble Cs (%) Percentage of the water-soluble Cs (%)

Fig. 3-12 Correlation diagram between water-soluble Cs and percentage of T-C and T-N
In the figure, “1 week after” and “4 weeks after” mean that the soils were mixed with Te
and Cs for 1 and 4 weeks before use, respectively.

MM LD K, Na, Mg & KERMET VL R OVKEEMEY & 7 A ORI IERIZ B
(R*=0.7234-0.9979) IEOFBEN R S iz, £i2, KiEMEE V7 A2 TiE, T-C
KONT-N Tt LR WIEOFHR & sl S 41, Z ORERIL, s K &< T-C
DEPKEEE Y T AOFERICER LTS 209, gtk s —HLTW\5,
Z Db, AREBRTIHAHENMEEILD K LM Na, Mg kR 7 A LIEFICE
WAREZ R T721F The <L 20D ORZHEIE DS KIEE T LWk L THIERICR
WABIZ /R L, ASHaERE R0 K, Na, Mg 23 /KIEMER o 0 A & KR T VL O TFE(E
BICEBR LTS Z EARBRE T,

TN ERET DYV A N EEZ TV Al Feo, Si, & KIEMET VL EORIZHHES
BRI LN o7z, ZOHBE L X, HEHEESL T-C. TN L\ ) Blo#E
BOERPRESHEBLTVDIENWTH DL Z ENRBX L0, AFFEICIB W THE
3 G GV AN
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1 week after 40 4 weeks after

40
35 4 #¢Alo EFeo ASio 35 1o #Alo mFeo ASio
P30 - 230 -
225 - 225 -
@ 90 - @ 20 -
& ¢ & ¢
L 15 - $ 15 -
. 310 ™
< 10 <,
5 _
0 -—' . . L 0 -_I_" T u
0.0 2.0 4.0 6.0 0.0 0.5 1.0 15
Percentage of the water-soluble Te (%) Percentage of the water-soluble Te (%)
Fig. 3-13 Correlation diagram between water-soluble Te and amount of Al,, Fe,and Si,
In the figure, “1 week after” and “4 weeks after” mean that the soils were mixed with Te
and Cs for 1 and 4 weeks before use, respectively.
1 week after 4 weeks after
40 40
35 e # Alo mFeo 4 Sio 351 e ¢ Alo MFeo ASio
230 - 3 30
& 25 - 5 25
§m- gm-
515 - ¢ S5 ¢
<10 {® <10 ™
5 - 5
o B : - o 8 . =
0.0 5.0 10.0 15.0 0.0 5.0 10.0
Percentage of the water-soluble Cs (%) Percentage of the water-soluble Cs (%)

Fig. 3-14 Correlation diagram between water-soluble Cs and amount of Al,, Fe,and Si,
In the figure, “1 week after” and “4 weeks after” mean that the soils were mixed with Te
and Cs for 1 and 4 weeks before use, respectively.

332 TANABIOEITAEZTRILZ BEICBIT A4E R

WE AR 2R 2R C, A i SEs TRASH Y, TREA% CAERERE
CHREREARE Lo, EOREHR% Table 3-3 & Table 3-4 IZ77 7,

TNANEET T LAEREIAERNENEO LT L 72 & xR
(control) & L | 45 SEBRBE DR B & & KFRRRE & DA E 722DV T Student D t fiE 21T
Roleb ZA, TANERV T LEERNE 1 HEMO Soil-l THEE LT T 4 v =
TlE, R EEDOME ST OFAL THRBEEL 0 AFEESHEICKE o 72(p<0.05), —J7,
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TN EE T AEFRINE 1O Soil-2 THER SNI-/MAE T, WREENE
BUAK D2 72(p<0.05), Soil-1 DT T ¢ v v aBKRE L RE L TWZEHBIZRHATS
D5, IRA 1A% O Soil-2 THEE L/ MARICOWTIE, TV ORENREE L
TWDABEMEDY ® 5, Fig. 3-15 12 s0il-2 (2T /WL & o 0 A B IREIALGES LT/ Ve
D, Fig. 3-16 [ZXHFRBED/ MR DOINERFIC BT 2 FEEZRT, ZiLE TOKRBEE
BE DBFFEIZ B\ CTIMAE O R 3 10 %3 2 REO/IMASEH 7 L LR EE 1T 13.2
mg/dry-kg P& EPNTEY ., SEIT AP S/ IMAFEIC T 51T 0.05
mg/dry-kg TH 0 @BEITIRWVRECTH D, LU S, KBEE: Clrdistir T v
TREED 2.56 mg/l & 9 HEGPIRIREE D FEERIZIB W T, EEFHIM N E L 225 & /g
KO MEIZBNTZ e Y A SIS EOERIERDBO b D Z L RHE S
NTW5 Y, SEE, NI SHIERETED LM, BEHMEAEL Rotzit
DIZZ D &5 7R PE A BV ATREMEAS R S 7z,

Table 3-3 Fresh and dry weight of control samples

Soil Plant  Part**  Fresh weight(g) **  Dry weight(g) **
) root 401 = 045 024 = 0.01

] radish
Soil-1 leaf 272 + 0.18 0.23 + 0.02
komatsuna leaf 415 + 1.38 055 + 0.20
root 234 + 0.09 0.26 + 0.03

radish
Soil-2 leaf 6.17 + 3.08 047 + 0.28
komatsuna leaf 329 + 121 043 + 0.18
root 325 + 0091 029 + 0.03

radish
Soil-3 leaf 149 + 0.37 0.16 + 0.06
komatsuna leaf 2.85 + 0.87 0.63 + 0.26
) root 339 + 2.88 0.15 + 0.11

] radish
Soil-4 leaf 147 + 0.08 0.08 + 0.01
komatsuna leaf 1.86 + 0.89 032 + 0.26

*1 Average weight + standard deviation (n=2—-4).
*2 “Root” means a fleshy root and “Leaf” means leaves including stems.
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Table 3-4 Fresh and dry weight of samples

Interval
Soil to plant Plant Part*? Fresh weight(g) **  Dry weight(g)**
(week)
_ Root 558* + 110 034 =+ 0.1
Radish 3
1 Leaf 3.70° + 0.22 0.30 + 0.06
Soil.1 Komatsuna Leaf 5.12 + 155 0.74 + 0.30
oil-
] Root 4.14 + 135 0.25 + 0.08
Radish
4 Leaf 3.34 + 074 0.29 + 0.07
Komatsuna Leaf 4.71 + 152 0.62 + 0.29
] Root 3.97 + 3.00 0.27 + 0.18
Radish
1 Leaf 1.74 + 051 0.17 + 0.08
Soil-2 Komatsuna Leaf 075 + 0.38 0.10* = 0.07
oil-
] Root 4.51 + 229 034 + 0.21
Radish
4 Leaf 2.28 + 044 0.25 + 0.09
Komatsuna Leaf 4.80 + 104 0.86 + 0.29
] Root 3.27 + 176 0.30 + 0.10
Radish
1 Leaf 1.39 + 013 0.12 + 0.01
Soil-3 Komatsuna Leaf 2.03 + 073 036 =+ 0.14
oil-
] Root 3.65 + 182 031 + 0.17
Radish
4 Leaf 1.25 + 045 0.11 + 0.05
Komatsuna Leaf 1.46 + 0.09 0.27 + 0.05
] Root 2.34 + 154 0.15 + 0.05
Radish
1 Leaf 1.86 + 023 0.16 + 0.04
-y Komatsuna Leaf 240 + 110 034 + 011
0il-
] Root 3.10 + 133 0.22 + 0.09
Radish
Leaf 1.66 + 0.36 0.15 + 0.04
Komatsuna Leaf 2.32 + 052 0.32 + 0.21

*1 Average weight + standard deviation (n=3-4).
*2 “Root” means a fleshy root and “Leaf” means leaves including stems.
*3 The difference between control and samples values was indicated by the Student’s t-test.
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Fig. 3-16 Photo of komatsuna grown in soil-2 without Te and Cs

333 TN ERBUVTADTT 4 vy a KOUNMAE~DBIT & F D0

TNy AEREAALR LEM%, BI04 EAZO HETHEE AT
T A aPOTIVIVRE R ZZEH Fig. 3-17 3 L OV Fig. 3-18 IZ/r L 7=,

0.07 :
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Fig. 3-17 Concentration of Te in the plants cultured in the soils mixed with Te and Cs 1 week

before use. The plants were harvested 14-60 days after the start of culturing.
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= Root of radish
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Fig. 3-18 Concentration of Te in plants cultured in the soils mixed with Te and Cs 4 weeks

before use. The plants were harvested 14-60 days after the start of culturing.
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Fig. 3-19 Concentration of Cs in the plants cultured in the soils mixed with Te and Cs 1 week

before use. The plants were harvested 14-60 days after the start of culturing.

40



1.0
0.9 -
0.8 -

= Root of radish
m Leaf of radish

Leaf of komatsuna

Concentrations of Cs (mg/dry-kg)

Soil-1 Soil-2 Soil-3 Soil-4

Fig. 3-20 Concentration of Cs in plants cultured in the soils mixed with Te and Cs 4 weeks

before use. The plants were harvested 14-60 days after the start of culturing.
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\Zd o 70, FFlZ. Fig. 3-19 X OV Fig. 3-20 (2R S 7= K 9 12, Soil-1 THeks LM <
T AREREICRE SN TS Z ENbd, Fiz, Soil-2, Soil-3, Soil-4 {2
WTIE, O pH MRV S DICOWTIIESD T B 7 ABRE LIS, pH Ak &L
IRDIHE S TRED @ < 722 TV D MHAAGED Hiviz, pH AMEL 72 D DITHEW A
F DR ~DBATIZI LIS K RD EEDNTEY ¥ | SE0ERICE T EL Y
LOFERBZ OB 72> T D, Soil-1 I\ CIEEgmeMETd 528, HEREHIC
BUULBRELFEL TN D ZENL M ~B L BATLILEEATWD, £z,
TEP KDY ~DOE L T LOBITICEBE G2 52 b E<mbhTiy 221 |
SOil-4 [Z DWW TIIAEMEE v 7 AO RN S0il-2 £V HIERES > IC b b b,
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ULADREITIZIFFELL, IMEDOEL TT 4 v ¥ 2 OETITHMFHIICAHE TIER
WHDDTT 4 vV aDED TR ENMENIZ D o7z, BV T ADREIZOVNT,
Ban-nai ©72% pH 5.27-6.71 @ LA L, #EREHI W TRIZXH T2 EED )
1.72-3.29 EHE L TWD 23, pHIZ X D EEREEYT 2 & OmIZHE S Tnedo
7= 0 L LR s, AR TIE. pH OERWEETRIE L5 F 1 v & 2 13RI

BT DB AREENMELS  FMEASEO pH 23T HE IS LT T 4 v 2 Tl
REHEITH T 5oy ARENR UREZ R L, Zof5E, HEOpH S0 +
BHO HOESHEYF O T LORMAICKE S EETLAREMNH D 2 & 2Rk
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KIEWET WL R OVKEMEE v 0 203 E OREEREY ~BAT LI2 O iR T 5720
AREENET WV S OOKEVEE 7 A DFFAESR CHIERE P O Z N OREZ R L
7-fii % Fig. 3-21, Fig. 3-22, Fig.3-23 L ONFig. 3-24 (TR LTz, 2B, ZOHEEMIER

173 (corrected transfer ratio (CTR)) & M52 L1275,
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Fig. 3-21 Corrected transfer ratio of Te in plants to soil-solution for 1 week after
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Fig. 3-22 Corrected transfer ratio of Te in plants to soil-solution for 4 weeks after
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Tho-HEE LT, Soil-1 Ml EHIC R RMEE RO BN —F L < sk
NS A 2 THAET D ATREMED 8 5T N LRB A 42 Th % & 7 L O ~DIEAT
wRHE L7z Z E MR S LTz, B A A O LD SR~ DORAT & MR R M5 B
ZEbLEMmEnTEY V2O AHFROERE S ZOME R LT 5, Soil-4 122D\ T
1%, Soil-4 Tt SV KRBT VAV IS KE DT inoT=Z L b (Fig. 3-5) 77 4 v =
PR FOT NVREDBIHIRAR G Ch 72 & BTN D,
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Fig. 3-23 Corrected transfer ratio of Cs in sample to soil-solution for 1 week after
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Fig. 3-24 Concentrations ratio of Cs in sample to soil-solution for 4 weeks after

Soil-2 & Soil-3 DM IED BN FRRE TH HIZ b b b3 7 LD CTR
1X Soil-3 £V & Soil-2 DN E ST, ZOET, Soil-2 BWETHY, HENDE
Wb Soil-3 I _E N LIC K 2 HHOMEOENCE 20D Ve BEZ LN DM,
Soil-2 & Soil-3 (21X pH DE WL H Y . & 7 ADOBITIZEENE +HE THE /N E 0o
2B HEO pH T T AD CTRICEBL TWD Z ENHEERSND, i
(2 pH PMEL 72 D L5 A A v OEEHIN DI ~DBATRHA T 5 L Ebh Tk, Z
FUSABFFEDFER & —F LT 5 102,

L LARNRG, RFETIEHEFOT AL v T AOWFEREZRET HIZIEEE
STELT, INLDORIZONWTIE, A%, TR E YT LAOILEED i &
LY, FLIBRFT2L8ERD D,

334 TN EETT AOBTREIC TEEEN KT T HE

Table 3-4 [ZAMIFE TH LN BATHRE A", F£72. Table 3-5 (2 IAEA TRS 472
DBATIRE 27~ T,
Table 3-4 Transfer factors of Te and Cs in this study

Te Cs
) Root 9.2x10% - 3.0x107? 1.1x10% - 2.7x10"
Radish 3 . 5 1
Leaf 8.6x10° - 3.2%x10 2.3x10° - 7.6%x10°
Komatsuna 7.4x10° - 5.1x107 6.7x10° - 3.9x10%
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Table 3-5 Transfer factors of Te and Cs in IAEATRS 472

Te Cs
Root 3.0x10* 3.9x10° - 3.5x10%
Root crops 3 1
Leaf — 1.4x10° - 2.3x10
Leafy vegetables 3.0x10™ 1.1x10° - 1.4x10°

Transfer factors of Te and Cs at temperate and subtropical environment, respectively.

ARERTHLNIZ BT T LAOBITREICBEL T, 77 4 v a2 DEIBIT LB
ITRREIZ TRS 472 TIREN D BATREDE RETH 5 023 22 5 0.76 27T H D
Lo, HITOEWERT LD oT-, LnLens, TLOBITHRE
IX TRS 472 IR SNTBATRE DB L 0 O MU /NSl Z2 R T DL R %L H
ST, Flo, MEFHE-IRBOFKEL., 74—/ NIZBIT LT VLVOBITIZET 25
EMTONTEBY, TANLOBITHAEITRIE T 45%10°-5.5%10% (N=10), X T
5.9x10°-1.1x10" (N=18) & i STV 5 2, Z OF5HRIT. ARBFZEORE R OHIPA & 13
IF—EHLTCW5D, ZHICK LT, TRS 472 1 X N=1 OF—X TH v, 1 FHEO +HE)
LRELNEBITRETH D, BITHREUEL., TEICEENLERICL 2 ETHEY ~
DOBATIRIEII R E < E L, AFRORTBITRE O S L X0 L &
LV REARFEHZRTZENTHENEZD, 4% b, THOEIZL OLETE
IR E RO TBL ZEBMETHD EEX D,

331X 333 DfERMNG | HED pH MR R R K> TT AR 24
Z. £, pH OZARIZ X 0 IRMIfRR T OREENZE(L L, HTeO,'° Cs* D XL 9 7l
A F 2O THERE B ~OBITE R ST D LRI, TEOE (B
BRXOAWE R L) B P RSO RS TEHOKEET LA ' T LD
FERICEEZ KT L, HEREESEMBIT 2 E(LESE 5, £72. Al Fe, DIFTE
BEOWEICKH LA T HAERENT VLD HERAERLZTLISEDLZ L5
Llpotle, KFRITT AVIZBE LT, pH REE(LIZRITEN THA A b faA 4 o~k
FRNED D, 72, Ale Feo DIFFEREIC X0 HEAKEMNT VVIREENE LT 572
B, BB S pH, KHMEERK O R, Al Fe, D&, AKFZEOEONOLE DT
LT D LM DOT VNRERENT D, o T, LVE OTETHITICH
TOMEEITOT VL OBITREO T — 2 2 RESELLERH D,
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TR ST BENPET AV OHIE S FHITIZ E A LS TE LT, DT Saito
HIZE - T 2" e DILFHEN D D 50 FERNT I T BAMBHIE < ITHE ) EENFEH S
NTWEETTHD Y, NEIEREOKRE SIMIES BE XV D20 &%
WZ AR OREREOFMCER DL S « LD - DI OB O INERBIE < B
EOFHI KD BTN D,

AWFZETIL, BIEMON, BER TS IS, HE SN TV HEERZ KR UIREICD
WC, HAEMEHL & fkeEE (IS 1 R[] O G2 DWW TS ET VL o 2 1E
WHERUC X 2 NERIIE S BREZ R L. " Te OWNEIELS ~DF 52 P'Cs 1ok L
TEDORETH LM, Fio. BURPET AL (™29 Te) o N IE < ~0 % 523 i
P o7 A PIC)ICH LT EDRETH L0 EH LT 5 Z & 2 BT E %
Wi, £io, F 3 BOHEFRIC LV B ONTBITREE VW 8E & EERE T
HHIEI(AEA)D TRS 472 O OBATIRE A F T2 85A O 7125 T HEFEFEL IR E L
DR 24T 72 2 72,
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42 BEHOFHDINTA—H
421 JEETET VLD TR

RSB OFHIZEIT D ¥ Te LN Te Ok &L, EhEh 1.1x10% Bq
JR33x10"° Bq & BT %24 - RLPBRC LV HEShTnb Y, £7-. Schwantes &
X, A2 7 51 A% OREHANIZE I 2 AR O ¥MTe & P Te OIFIERIL
3.58x10"Bq & 1.18x10%Bq S HEE L TWDH ", ZNHD T &b, ABFRICBNT
X, BEE - FRED D OWRENEOHEE P™Te : P™"Te)ix 1:3 & L7,

422 M 12mTe oy i BICs |z xtd B phAE B b & 2R xS Hiik

Saito & DOFHAMFIEIC LV, HUIEEBNC " Te O HIEILEEZHE LI-3 R~ v 7
PDHESNTND Y FAKLOFT - I SEER L 201146 A 14 B (JIER)
2B 5 " Te & ¥'Cs o HHELAE B O HUIRR O 3K & Fig. 4-1 123, BES
—JFFE S S OHIETIE, P'Cs lIxt LT P Te DILBEROENREL, —H,
Z LIS O HIR CIE BRI Z & SR T E D, O FGRERIE 23 T 7o e
kD H T ¥Cs 1Tk D P Te DR B D RN E Do T MR A il AL T Mk 4
KAk B & L, ZNZNI O THIEIEREDOFTMAITO 2 & L35,

T 7E sk 220K T &> % Hiulik B (2351F 5 P Te & BCs o i A B IKITR LTS
DR Fig. 4-2 D@Q) TH Y | ST AL OB R D RN E W &S D & - 7= Hil
AIZOWTOHAIKA, Fig. 42 D (b)) TdH 5, 20114 6 A 14 A OFEL T, W& D
1$149 Thotz, LEENR-T, BEXOUHER % 2011 -4 A 30 B, IREOIHER %
10 H30 HERET D&, S 201143 3 11 H, 4 430 H&XWO10 A 30 H
BT DMEOKIT, EN2i 1051, 3.76 LON0.09 LitRE Sz, 72, kid4.21
(TR PTMTe & M Te DR 6 M Te @ P¥TCs 12 %t kA R IE 2011 4F
3A1IH.6H14H, 4H30HKU10A 30 HIZBWT, £ 3.50, 2.56, 1.93
J 081 L7z, F72, Fig. 4-2 D(C)WI/R L= X 912 Cs o B'Cs 1o+ B ibE &
L% 2011 45 6 A 14 ABI{ET0.91 TH Y FIEEOFHHIC L 0 **Cs(T1,=2.06y) D *'Cs
IZHT AIEEOKIZ3I A 11 A, 4 A 30 H&ON10 A 30 HIZBWTZEHRZH 0.99,
0.95 X TN 0.81 & FHH &7z, [AEROFE 2 ik B IZ W THTV, T OfEHR % Table
4-1 2R,
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s

Ratio of 12?™Te to 137Cs
as of June 14, 2011

I

Fig. 4-1 Distribution of the radioactivity ratio of "*™Te to **'Cs®
The ratio was calculated for all locations where ***™Te was detected. Area A is the southern
coastal area, and area B is the whole area.

Saitoetal. ¥ X v it & 3 FH OFF A 245 T o R

Table 4-1 Time dependent deposition ratios of ***Cs, **'™Te and **™Te to'*'Cs
Nuclide Area*! 2011/3/11 2011/4/30 2011/6/14 2011/10/30

B34cs/BCs AB 0.99 0.95 0.91*? 0.81
129mTa/137Cg 10.51 3.76 1.49*2 0.09
127m: 137 A

Te/*¥Cs 3.50 2.56 1.93 0.81
129mTa/137Cg 5 1.20 0.43 0.17*2 0.01
12imre/187Cg 0.40 0.29 0.22 0.09

*1 Area A indicates the southern coastal area with high ratio of ***"Te/**’Cs. Area B indicates
the whole area measured.

*2 These data were measured and presented by Saito et al, and used here with the
permission of the publisher.
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Fig. 4-2 Scatter plot of "*™Te vs.**’Cs deposition densities in the whole area (a) and in the
southern area (b) and that of **Cs vs.**'Cs deposition densities in the whole area(c).

The evaluation is done as of June 14, 2011.
Saito et al. ¥ X v ik & FH ORI 215 o AR

423 TN EEBT T AOBITRE

IAEA @ TRS 472 9 |23\ C, S HIRKIC T AL 7 A0SO TS
R UMIE () ~OBITHREKOFHEIL, Th2h 3.8x107 KO8 1.5x107 (#:4%
HHEDYLE Ba/kg (2% % WMEY OWE Balkg) & SNTH Y., 353 K VN15 OHF
KT —HOFEETHD (N=35 & 15), 7=, iRBEHURIZET 57 VL OLFEED
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THED D IER R ORFEA~OBITRET & H 12 3.0x107 (ot 30 J-E Balkg (2%
% WA OPRIE Ba/kg) & STV D A, ZAUT 1 DOIFFEN=L) DT — X ThH 5,
WEFE—FROFEKSLE., 7 4 — /v RIZB T 27 WLOBITICET AR T T
WD YA ZE - IREH RO THEEDME L HE T H1CH2 0 . IAEA OBITIRE %

HWBEHE,

JOV B 3 BT b= BATIR S (Table 4-2) D -2l 2 JHW T2 BH L 24T

9o MREIT, EANITREZRET 2 Z B RWTH 5 72O THFEFRREOFHRITAR

\ZDWTAT 9,

Table 4-2 Transfer factors from soil to plant obtained by the experiment described in Chapter 3.

Average of Average of
Te Cs
TF* for Te TF* for Cs
Radish Root 0.009 - 0.030 0.022 0.011 - 0.27 0.101
adis
Leaf 0.009 - 0.032 0.021 0.023 - 0.76 0.244
Komatsuna  0.007 - 0.051 0.024 0.007 - 0.39 0.115

*: TF is transfer factor.

424 FREfRE

PR IE < # B D EFELIT 1T ICRP @ Publication72 (Publ. 72) ¥ (24 & 7=, *¥'Cs,

Bics . M Te, ™" Te oA 3 » AR, 158, 5mkIE.

10 R E. 15 0. R ALZ

BT ORABERIC L o ERER a2 Uz, M1 Lo EREE Table 4-3 12777,

Table 4-3 Dose coefficients e(t) (Sv/BQ) in the case of ingestion

3months lyear Syears  1Oyears 15years  Adult
1970 e(1) 2.1E-08 1.2E-08 9.6E-09 1.0E-08 1.3E-08 1.3E-08
f; 1.0
134 e(1) 2.6E-08 1.6E-08 1.3E-08 14E-08 19E-08 1.9E-08
f; 1.0
127 e(1) 4.1E-08 1.8E-08 9.5E-09 5.2E-09 3.0E-09 2.3E-09
f; 0.6 0.3
120m e(1) 4.4E-08 2.4E-08 1.2E-08 6.6E-09 3.9E-09 3.0E-09
f; 0.6 0.3

*: e(1) represents the dose coefficients to calculate the committed dose in 50 years for adult
and up to age 70 years for children. f; is absorption rate in the gastro-intestinal tract.

ICRP Publ. 729 X v 2| H#cp:
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4.3 TFEFEFERNIRE L O FHELRE R
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a7 57,

B, BRAHNIRD BB FEREIR R, P'Cs OfEicxT Al TR END D
T, HEREIMB SAVRE LIEREIK ST, BIREICHEKRORWEERE R D,

431 FERKOWREFTOT VIR O T LR

XU DT, BITHREIZ TRS 472 TH Z BV Z AW GAIZ DN TR %, Hi
A IZHWT 2011 4E 4 H 30 HICHIT 2EERICEH D VM Te 1 & 'Cs LI,
U LAOBITREL 3.8x107%, TV O TERSL 3.0x107 & FHV, HHED PTCs A
10 Bglg Th 7= 46, HERTHEIL 3.8x10" Balg L 720 . FDOED LD ¥MTe &
FE1% 2.6x10™ Bolg, 3D YMTe I 7.7x10° Bolg L RFR SN, REEICESE DO
19MTe g L s I A FHE T D & 2N 1.1x10" Balg, 3.6x10" Bglg & 7207z,
F7-, HilE B ICOWTHE TS L, 1O ¥Cs E N 10 Ba/lg Th - 7-54, HEX
T 3.8x10"Ba/g TH Y . £io, T OO HHED PMTe JRIEIT 2.9x10° Ba/g, HE
o P Te 1T 8.8x101 Ba/g &2 v, PMTe I L Cs L, ThEN 1.3x10°
Bg/g. 3.6x10'Bqlg & EFHE SN T,

A U<, Hilik A OFRFIZ- OV CIE, 20114 10 A 30 HIZkIT 5 ¥"Te 21 & ¥'Cs
BT, BT LAOBITRE1.5%107%, T AL OBTI%E 3.0x10™ 2 v, H3E ¥'Cs
JRIED 10 Bo/lg Th o4, MEHOREEIL 15x10"Ba/g £ 720 . Z OO D
2T Te 1 8.1x10° Ba/g. MRIED ¥™Te JEE I 2.4x10° Balg L RE S, [RIERIC
RIED P Te s L WICs IBEZHET S L N 2.6x10" Bg/g. 1.2x10" Ba/g & 72
STz, WIT, W B IZ W TCEET 5 &, 15 ¥'Cs BN 10 Bglg TH - 1254
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RFEOPEEIX 1.5x10"Bg/g TH Y | 7o, F DORFD 13 ¥ Te J 13 9.0x10™ Ba/g.
RIFED ¥ Te JEEE 1T 2.8x10™ Ba/g, HREE D M Te R & Cs RE X, T T H 3.0x107
Bg/g. 1.2x10"Bg/g & #tH &7z,

W, TEEBRTHONIBITREEZ A LGS IC W T~ 5, Hililk A 2D
WTHD L, 2011 4F 4 A 30 HICHIT 2 ERICE TN D P Te JREE & ¥'Cs JRIE I,
U AOBATRE1.15x107, TV OBATIREL 2.40x107% & FAV, T8 ¥'Cs T
210 Bglg Th - 7354, HEEOMEIT 1.2x10°Bg/g L 720 . Z OO +-HEp ¥MTe
JEFEIE 2.6x10" Bo/g, HE3E D YMTe JEFEIX 6.1x10"Bg/g L EHFE &N, REEICEESED
9T R L Cs RIEAFIHE T D L T 9.0x10" Ba/g. 1.1x10° Balg & 7o 7z,
Fo, HIRBICHOWTEHET DL, +H0 ¥Cs JBEEMN 10Bg/lg Th o124, #EE
s % 1.2x10°Ba/g TH V. £72. FOHEO HHED P ™e 1T 2.9x10° Ba/g, 1
D P Te JEEE I 7.0x107 Ba/g. FEED T JEEE L BCs JEEE 1L, £ 1.0x10T
Ba/g. 1.1x10° Bglg TH o7z, KIZ, Hilk A DRZFIZOVWTHR T & 2011 4 10
H 30 BiZHIF 5 MTe I & ¥ICs IREIX, B U ADOBITHREL 1.01x10", T L
DATHREL 2.20x107 2 Vv, 38D ¥'Cs JEEAY 10 Bg/g TH - 724, 1.0x10°Balg
L0 OO TEED Y™ Te 41X 8.1 Ba/g, MRIED ¥™MTe 21T 1.8x107 Ba/g &
B SN, FERICRED P Te i L Cs B A2 FHE T 5 L F N 1.9x10%Ba/g.
8.2x10" By/g & 72 o7z, MUK B IC DWW T b ABEDFHHE 21TV Table 4-4 IZZ DfE R %

R~LT.

Table 4-4 Radioactive concentrations** in plants on the harvest day

Transfer Factor Area*>  Part B¥ics 1340cg 127mre 129

Leaf 38E-01 3.6E-01 7.7E00 11E+01

A

Root 15E-01 12E-01 2.4 EOO 2.6 E-01
TRS 472

B Leaf 3.8E-01 3.6E-01 8.8 E00 1.3 EQO
Root 15E-01 12E-01 28E-01 3.0E-02
A Leaf 1.2 EO0O 1.1 EOO 6.1E-01 9.0E-01
Soil Experiment Root 1.0 EOO 82E-01 18E-01 19E-02
(Chapter 3) B Leaf 1.2 EO0O 1.1 EOO 70E-02 10E-01

Root 1.0 EOO 82E-01 20E-02 22E-03

*1: Each value is expressed in Bg/g when the radioactivity concentration of soil was
assumed to be 10 Bg/g.

*2: Area A indicates the southern coastal area with high ratio of **"Te/**'Cs. Area B
indicates the whole area measured.

55



432 IEFEFOWRFEOHRPERIZ X 2 THFEFEDRE L

=

HEHEI L7256 O/ 1g 472 0 OTEFEFEHRE E()/glIL FoXOIZ L v HiH
L7,

E(t)/g = Cxe(1) —

C: MR L2 DO R IZEB1T 5 REY OURE (Bg/g)
e(t) : XEL L 72 DIERE O EAREL

HIE A Tl BRSBTS ¥'Cs ot ELRE E LT 1.3x10° (Sv/Bg) &M L. +
H812 ¥'Cs 2% 10 Balg DIRLE T o 125 OREF R ORIEH KO TERE IR T
ZI 4.9x10° KT 2.0x10° Svig L /e o7, £z, ¥ Te IO W TUEARERREKIC 2.3x107
(SVIBg)Z i L. [AEEOEIC THESE R OMREHR RO THFEE DR E L F T 5 & %
NEH 1.8x10°, 5.6x10° Svig L7e~7-, Ko T, TRS 472 OBFTHREEZHVFHE L
T B HER R OREED Al N3 5 THRE R DR & D 2" Tel™'Cs fhiX = 243,57,
2.86 L 7p o7z, [AERIC PMTe, ®Csiadt LTH A% 3 » HELE, 1aklE, 5%lE. 10
UL, 15 N, BRADEEIC OV TR L, Hillk B2k 22 MRIc >0 T HHEH
L7z,

Table 4-5 Ratios of the committed effective dose for of each nuclide to *’Cs after the single

ingestion of leafy vegetable, calculated with the transfer factors of TRS 472

Area* Nuclide 3months  1lyear  5years 10years 15years Adult
AB B4Cs/™¥Cs 1.17 1.26  1.28 1.32 1.38  1.38
12rmTe/t¥Cs 3942 3029 19.98 10.50 466  3.57

A 129mTe/¥Cs 62.18 59.36 37.10  19.59 890  6.85
(oM T gy (13413 Cg) 46.80  39.65 25.03 1295 569  4.37
12ImTe/™Cs 450 346 228 1.20 053 041

B 129mTe/BCs 7.09 6.77  4.23 2.23 1.02  0.78
(oM T gy (13413 Cg) 5.34 452 286 1.48 0.65 050

*: Area A indicates the southern coastal area with high ratio of **"Te/**'Cs. Area B indicates the
whole area measured.
In this estimation the transfer factor of TRS 472 was used.
The evaluation date is as of Apr.30, 2011.
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Table 4-6 Ratios of the committed effective dose for each nuclide to **'Cs after the single

ingestion of root vegetable, calculated with the transfer factors of TRS 472

Area* Nuclide 3months  lyear  5years 10years 15years Adult
AB Bics/®¥'cs 1.00 1.08 1.09 1.13 1.18 1.8
12ImTe/MCs 3156 2424 1599 8.40 373 286

A 129mTe/BCs 3.65 349 218 1.15 052  0.40
(oM T gy (13413 Cg) 17.60 1335  8.68 4.48 1.95 150
121mTe/¥Cg 3.60 277 182 0.96 043 033

B 129mTe/8¥Cs 0.42 040  0.25 0.13 0.06  0.05

(127mH129mT ) 13441370 201 152 099 051 022 017

*: Area A indicates the southern coastal area with high ratio of **™Te/**’Cs. Area B indicates the
whole area measured.
In this estimation the transfer factor of TRS 472 was used.
The evaluation date is as of Oct.30, 2011.

Table 4-5 & Table 4-6 |27k L7= & 912, HUl A 2B\ T ™ Te @ ¥'Cs 124 5 78
FEEMEOIX, FRIC LV B NEF LRETENEN 357-39.42 KO}
2.86-31.56 DOHIPH L 720 | FEMET AL (I Te) D FEFE FELRRE OB I EHE
Ty (BMICe) Tk L CHESE LARSE T 4.37-46.80 KN 1.50-17.60 &7 o7-, Fiz,
Hilgk B lZ331F % M Te 0 ¥TCs 1Tk T B THAEFNMR & D FLITHER T 0.41-4.50 RE T
0.33-3.60 T o 7=, T AL (™20 Te) DFEFE AN & DI T T o 7
(BHCs) 1z L TR T 0.50-5.34, HR3ET0.17-2.01 Loz,

WIZ, 3D HEEBRCHRI-BITIRE A Fv., FERICHIR A, Hilk B IZ81F 5
HESE R MRS % BAAIE L L 72356 O B4 Tabled-7 & Table 4-8 |27,

Table 4-7 & Table 4-8 (Z/8x L7= &L 512, HU A 2B\ T ¥ Te @ ¥'Cs 12%f 4 5 78
FEESMEOIT, FMICIV B2 INERLRETENALI 0.09-1.04 KO
0.03-0.34 O#iPH & 72 0 | JihtE T L L (BTMEMTe) DO TEFE IR R O I T v
7 L(BMTCs) 1T L THER R OMRIE T 0.12-1.24 K18 0.02-0.19 f5& 72~ 7-, £7-.
Hulgk B lZ331F % M Te 0 ¥TCs 1Tk T B THAE MR E O FLIXHER T 0.01-0.12 RE T
0.004-0.039 T > 7=, FIHET VL (F™I5MTe) D FEEE FE LM OB IT U
2 (BCs) o xt L CHERE L IRETENEHN 0.01-0.14, 0.002-0.022 & 72~ 7=,
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Table 4-7 Ratios of the committed effective dose for each nuclide to **'Cs after the single
ingestion of leafy vegetable, calculated with the transfer factors determined in the soil
experiment

Area* Nuclide 3months 1lyear 5years 10Oyears 15years Adult
AB Bics/®Cs 117 126  1.28 1.32 1.38  1.38
12imTe/¥Cs 1.04 080 053 0.28 012  0.09

A 129mTe/MCs 1.64 157 098 0.52 024 018
(1ermA2MT gy (1341 Cg) 1.24  1.05  0.66 0.34 015 0.2

2 Te/MCs 012 009  0.06 0.03 001 001

B 129 Te/MCs 019 018 0.1 0.06 003 0.2
(12T T gy (1341 Cg) 014 012 0.8 0.04 002 001

*: Area A indicates the southern coastal area with high ratio of **"Te/**'Cs. Area B indicates the
whole area measured.
In this estimation the transfer factor of soil experiment was used.
The evaluation date is as of Apr.30, 2011.

Table 4-8 Ratios of the committed effective dose for each nuclide to **'Cs after the single
ingestion of root vegetable, calculated with the transfer factors determined in the soil
experiment

Area* Nuclide 3months 1lyear 5years 10years 15years  Adult
AB Bics/®¥Cs 1.00 1.08 1.09 1.13 1.18 1.18
2 Te/MCs 034 026 0.17 0.09 0.04 0.3

A 129mTe/MCs 004 004 0.2 0.01 0.01  0.004
(12TmHI29mT 0y (134137 Cg) 019 015  0.09 0.05 0.02  0.02
12imTe/¥Cs 0.039 0.030 0.020 0.010 0.005  0.004

B 129mTe/¥1Cs 0.005 0.004 0.003 0.001 0.001  0.001

(mIBNTey(IICs) 0,022 0017 0011  0.006  0.002  0.002

*: Area A indicates the southern coastal area with high ratio of **™Te/**’Cs. Area B indicates the
whole area measured.
In this estimation the transfer factor of soil experiment was used.
The evaluation date is as of Oct.30, 2011.

4.3.3 HER R OMREOMKGETUC L 5 THFEFh#R &Lt
FEREECORY 1947 0 OTEFEEDME Eq)/g UL TFTORXOIZ XV B L=,

E(t)/g =[Co .e(r) - exp (-Tyo/t) it —®

58



Co: KB L 72 DO B IZ 81T 5 2B OF-FE (Balg)
e(t) : X5 & 7 D RS HE DA AR

T : X5 & 72 D FE D 8] (days)

t . IFE H D Bk - 72 H £k (days)

FEOy AR : t=0(day) 7°5 t=2365 (days)

TRS 472 OBATIREZ VY, 4 7 30 BICINHE U735 %O 10 A 30 HIZILHE L
AR & 1 ARG BB L7238 0 ¥Cs (x4 5 THFE SR B DO HulX Table 4-9 &
Table 4-10 [T/ R HER E R o7,

Hilsk A LZET PMTe O PTCs (ZKE T B FHREE AR E D I L o TR D
L FERTIE, RAT—HFIELS 140, 3 » HAWR T—&Fm< 1650 &7 o7z, RET
1. RAT—FKEL 112, 3WAART—EFEL 1241 ThoTo, FERITHATET L
b (BTN Te) D FEAE FE MR R O T v A (BMTCs) TR L TR T
1.06-11.89, R3ECIL0.58-6.93 L7eo7z, F/o, HUE BIZEIT 5 ¥"Te @ ¥'Cs (12Xt
T O THFEENME O HITIE U < Fl CRR DR T 0.16-1.77, R T 0.13-1.42
DOFPH & 220 . T L (™I Te) D FEFEE DR E OIS > T A
(BHICs) 1Tk LT ENEHL 0.12-1.36, 0.07-0.79 & 72> 7=, Mkttt o7 4 (3*¥Cs)
(2 U TR T AL (B Te) 3 ¥TCs 10kt D M Te DL E R DR E L ME
ARSI THIKTH D70 < E BB EOFENREZ bNDER Lo T,

Table 4-9 Ratios of the committed effective dose for each nuclide to **’Cs after the continuous
ingestion of leafy vegetable from the harvest for 1 year, calculated with the transfer factors of
TRS 472

Area* Nuclide 3months 1year Syears 10years 15years Adult
AB Bics/*¥Cs 1.01  1.08 1.10 1.14 1.19  1.19
12mTe/MCs 1550 1191  7.86 413 1.83  1.40

A 129mTe/¥1Cs 835 797 498 2.63 1.20  0.92
(12TmHI29mT 0y (34137 ) 1189 954  6.11 3.16 1.38  1.06
12imTe/¥Cs 1.77 136  0.90 0.47 021  0.16

B 129mTe/¥1Cs 095 091 057 0.30 0.14  0.10

(1TmIZMTe) /(13T Cg) 136 109 070 036 016 0.12

*: Area A indicates the southern coastal area with high ratio of **™Te/"*’Cs. Area B indicates the
whole area measured.
In this estimation the transfer factor of TRS 472 was used.
The evaluation date is as of Apr. 30, 2011.
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Table 4-10 Ratios of the committed effective dose for each nuclide to **’Cs after the continuous

ingestion of root vegetable from the harvest for 1 year, calculated with the transfer factors of

TRS 472
Area* Nuclide 3months 1year 5Syears 10years 15years Adult
AB Bics/*¥Cs 086 093 094 0.97 1.01  1.01
2ImTe/MCs 12.41 953  6.29 3.30 1.47 112

A 129mTe/¥1Cs 049 047 029 0.15 007 0.5
(12TmHI29mT 0y (134137 Cg) 693 519  3.39 1.75 076 058
121mTe/¥Cs 142  1.09 072 0.38 017 0.3

B 129mTe/¥Cs 0.06 005 0.3 0.02 001 001
(12TmHI29mT 0y (134137 Cg) 079 059  0.39 0.20 0.09 0.7

*: Area A indicates the southern coastal area with high ratio of **™Te/*’Cs. Area B indicates

the whole area measured.

In this estimation the transfer factor of TRS 472 was used.
The evaluation date is as of Oct. 30, 2011.

W2, TEEEBRCEBATIRE E V., FERICHEER A, Hik B 1281 2 XL
R 2 MEEAEEL L 7238 O R %4 Table 4-11 & Table 4-12 |27,

Table 4-11 Ratios of the committed effective dose for each nuclide to **’Cs after the continuous

ingestion of leafy vegetable from the harvest for 1 year, calculated with the transfer factors

determined in the soil experiment

Area* Nuclide 3months  lyear Syears  1Oyears 15years Adult
AB Bics/™Cs 1.01 1.08 1.10 1.14 1.19 1.19
12imTe/137Cs 0.41 0.31 0.21 0.11 0.05 0.04

A 129mTe/B7Cs 0.22 0.21 0.13 0.07 0.03  0.02
(12TmHI29mT 0y (134137 Cg) 0.31 0.25 0.16 0.08 0.04 0.3
12imTe/BCs 0.05 0.04 0.02 0.01 0.01  0.004

B 129mTe/137Cs 0.03 0.02 0.02 001 0.004 0.003
(12T Ty (131 Cg) 0.04 0.03 0.02 001 0.004 0.003

*: Area A indicates the southern coastal area with high ratio of **"Te/**'Cs. Area B indicates the

whole area measured.

In this estimation the transfer factor of soil experiment was used.
The evaluation date is as of Apr. 30, 2011.
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Table 4-11 & Table 4-12 |Z/R L7= & 912, Huk A (2B T ¥""Te @ ¥'Cs 12435
THREER DM BEOIT, FRIC L B2 0NEELRETENLL 0.04-041 KO
0.01-0.14 O#iPH & 72 0 | JihtET v v (2™ Te) D FEFE IR R O T 2 o
7 (BYBTCs) Tk LT HESE & AR3E T 0.03-0.31 J2 T 0.01-0.08 & 2o 7-, F7-. Hul
B IZBIFD ¥"Te @ ¥'Cs |Txi4 D THFEINMRED LTS T 0.004-0.05, HRFET
0.001-0.015 T o 7=, e T 1L (F ™2 Te) D FEFE R B O MM v
2 (BTCs) |z %) L T HESE T 0.003-0.04, HEZET 0.001-0.009 & 72 - 7-,

BICs |2kt 35 P"Te DILAE B D LIRS F\ME & 7R S 72705 T MU Tl 2
7 A (BHEICS) I it L CHURPE T L L ((FT™HBMTe) D B 53 A v o T8 SER T T
it (~107%M2) 1Tk L CTEWRED TG NEZ ONDHMERE o T,

Table 4-12 Ratios of the committed effective dose for each nuclide to **'Cs of root vegetable
from the harvest for 1 year, calculated with the transfer factors determined in the soil
experiment

Area* Nuclide 3months  lyear byears  1Oyears 15years  Adult
AB B4cs/*¥Cs 0.86 0.93 0.94 0.97 1.01 1.01
12imTe/MCs 0.14 0.10 0.07 0.04 0.02 0.01
A 129mTe/MCs 0.005 0.005 0.003 0.002 0.001 0.001
(12T Ty (131 Cg) 0.08 0.06 0.04 0.02 0.01 0.01
12imTe/187Cs 0.015 0.012 0.008 0.004 0.002 0.001
B 129mTe/MCs 0.001 0.001  0.0004 0.0002 0.0001  0.0001

(mHBnTe)(1ICs) 0009 0006 0004 0002 0001  0.001

*: Area A indicates the southern coastal area with high ratio of **"Te/**'Cs. Area B indicates the
whole area measured.
In this estimation the transfer factor of soil experiment was used.
The evaluation date is as of Oct. 30, 2011.

4.4 EFSICIESNT-IEE L ORRED Bics & ¥Cs It S HEE S
T VI & A TEEEE R
441 EXFORBREZEFOT NN T LR

Yops 23 4RI AR B I CERE S L7 HEZE ] OMRIEIC DWW T ¥ Cs & B'Cs o/ rhi e
MEEMICHESN TS O | ZZTlE, EEORELLTHRYLL Y TR, BED
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REFELLTHTOT—FHHNDZ LT 5, P'CsiTktT 5 P"Te OILEFREDOHFE
MEoTo e SNDBEE RN O TR ORI CIE IR LYy &
TIZRNWT ¥'Cs REENZ OIS 5 AN fEZ R LI b D% S1, KL, &)
N TN SNz T L Y 7 & T8N T WCs RS LM 7l 2R LT
HLOE S2, K2 &L, ZNbHo ¥Cs JRFE & ¥Cs IR B THFL IR B & 5Tl L7,
FHBICAE LR Lo Y & 7 s & ¥'Cs DIEE & Table 4-13 (2773, A
Ly O RO T OBEET VVIRE 2R ET DB, TEERCTHIBITREE H
WCHEH SR LR E2 (T2 o 72,

Table 4-13 Concentrations of ***Cs and *’Cs in spinach and kabu measured by Fukushima
Agricultural Technology Centre and Japan Chemical Analysis Center after the accident

Concentration (Bg/kg)  Sampling
Plant

Bics Bcs Date
S1 Spinach 60 59 2011/5/4
K1 Kabu 38 39 2011/5/14
S2 Spinach 1100 1100 2011/4/13
K2 Kabu 220 200 2011/3/30

*: Sland K1 shows the average concentration of **Cs in spinach and kabu harvested in the
southern coastal area where **"Te/**'Cs ratio was high. S2 and K2 shows the average
concentration of **’Cs in spinach and kabu harvested in the whole Fukushima prefecture.

I

4.42 HEHEEUL OEREE IS & 2 TRREFE2h#

e

S1. K1, S2. K2 DIHEH IZZNZH 2011 4£5 3 4 H, 201145 H 14 H. 2011
F 47 13H, 201143 A 30 HCTh D, HEHEECOER A IIRFHICE 2 T
NOIER & L, fiEBUC DWW TIE, IR S 1 FEREBIR L7z S RE L, B
[ H & kR B O F AT 2R 432 £ 433 THWAERO.@%#H L=,

BB U 72358 O FERC R B % Table 4-14 & Table 4-15 |2 kG E I DA
Table 4-16 & Table 4-17 (2”7, RIELOZOREIZIINOORME 1 gfEBRLZY
DELTND,

ICRP D#REAREIZ BT DM DX 0 12 A, FFREOERE (1FH)NAE, F
Y AR KORE (KR EAZ) offRE (HRZE - fFERE D) »oR
L7 1 BICEIRT 2HER K OREOEEZ HOTEEESREL I L, H\iz
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TR M OO EE A Table 4-18 (23, £/, AEIOFFICHM L7z [EHREE - it
FEFHA DA X S D %I 2 ISR T,

ICRP Publ.72 ESJE/e Y R o
D4 H EOF (BT D A fin

1%l 1—6 %
5 ki 1—6 %
10 mE R 7—14 5%
15 k2 15—19 7%
IBIN 20 LA E

I, 432 & 433 THWEROD, @QF D C b LLIXC, (BIEMORE) 1218
BEZFECBMEEZHERA L, 3 ARLE (0-15%) 2o\ T, EERORFEDE
BENERZRE - @ERECEH ST, EBRT2E/EE LEW D, 4
EIOFEHITELS Z & T 5,

Table 4-14 Committed effective dose for each nuclide after 1g of the single ingestion of spinach,
calculated with transfer factors determined in the soil experiments

Concentration Committed Effective Dose (Sv/g)
Spinach**  Nuclide of plant**

(Bq/g) lyear Syears 10years 15years  Adult

Bcs 5.9E-02 7.1E-10 5.7E-10 5.9E-10 7.7E-10 7.7E-10

a1 Bics 6.0E-02 9.6E-10 7.8E-10 8.4E-10 1.1E-09 1.1E-09
127mTe 3.1E-02 55E-10 2.9E-10 1.6E-10 9.2E-11 7.1E-11

129mTe 4.3E-02 1.0E-09 5.1E-10 2.8E-10 1.7E-10 1.3E-10

Bcs 1.1E+00 1.3E-08 1.1E-08 1.1E-08 1.4E-08 1.4E-08

Bics 1.1E+00 1.8E-08 1.4E-08 15E-08 2.1E-08 2.1E-08

5 12ImTe 7.5E-02 1.3E-09 7.1E-10 3.9E-10 2.2E-10 1.7E-10
129mTe 1.4E-01 3.4E-09 1.7E-09 9.2E-10 5.4E-10 4.2E-10

*1: The evaluation dates are May 4, 2011 for S1 and Apr. 13, 2011 for S2.
*2: S1 shows the average concentration of *'Cs in spinach and kabu harvested in the southern
coastal area where **™Te/"*’Cs ratio was high. S2 shows the average concentration of **'Cs

in spinach and kabu harvested in the whole Fukushima prefecture.
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Table 4-15 Committed effective dose for each nuclide after 1g of the single ingestion of kabu,
calculated with the transfer factors determined in the soil experiments

Concentration Committed Effective Dose (Sv/g)
Kabu** Nuclide  of plant**
(Bq/g) lyear Syears  1Oyears 15years  Adult
BCs 3.9E-02 47E-10 3.7E-10 3.9E-10 5.1E-10 5.1E-10
K1 BiCs 3.8E-02 6.1E-10 4.9E-10 5.3E-10 7.2E-10 7.2E-10
127mTe 2.0E-02 3.6E-10 1.9E-10 1.0E-10 6.0E-11  4.6E-11
129mTg 2.4E-02 57E-10 29E-10 16E-10 9.3E-11 7.2E-11
BCs 2.0E-01 2.4E-09 19E-09 20E-09 26E-09 2.6E-09
Ko Bics 2.2E-01 35E-09 29E-09 3.1E-09 4.2E-09 4.2E-09

12imTg 1.5E-02 2.8E-10 1.5E-10 8.0E-11 4.6E-11 3.6E-11
129mTg 3.5E-02 85E-10 4.2E-10 2.3E-10 1.4E-10 1.1E-10

*1: The evaluation dates are May 14, 2011 for K1 and Mar. 30, 2011 for K2.
*2: K1 shows the average concentration of **'Cs in kabu harvested in the southern coastal area.

K2 shows the average concentration of **'Cs in kabu harvested in the whole Fukushima
prefecture.

Table 4-16 Committed effective dose for each nuclide after the continuous ingestion of 1g of
spinach every day for 1 year from the harvest**, calculated the transfer factors determined in the
soil experiment

Committed Effective Dose (Sv/g)

Spinach*?>  Nuclide
lyear byears  1Oyears 15years  Adult

¥'cs  26E-07 2.0E-07 2.1E-07 2.8E-07 2.8E-07
1¥cs  3.0E-07 2.4E-07 2.6E-07 3.5E-07 3.5E-07

Sl 127m:

Te 7.8E-08 4.1E-08 23E-08 1.3E-08 1.0E-08
12%mTe  50E-08 25E-08 1.4E-08 8.1E-09 6.2E-09
¥'Cs  4.8E-06 3.8E-06 4.0E-06 5.2E-06 5.2E-06

< ¥ics  55E-06 4.4E-06 4.8E-06 6.5E-06 6.5E-06

12imre 1 9E-07 1.0E-07 5.5E-08 3.2E-08 2.4E-08
12mTe 1 6E-07 8.1E-08 4.5E-08 2.6E-08 2.0E-08

*1: The harvest dates are May 4, 2011 for S1 and Apr. 13, 2011 for S2.
*2: S1 shows the average concentration of **’Cs in spinach harvested in the southern coastal

area. S2 shows the average concentration of *'Cs in spinach harvested in the whole
Fukushima prefecture.

64



Table 4-17 Committed effective dose for each nuclide after the continuous ingestion of 1g of
kabu every day for 1 year from the harvest**, calculated with the transfer factors determined in

the soil experiment

Committed Effective Dose (Sv/g)

Spinach*?*  Nuclide
lyear Syears  1Oyears 15years  Adult

Bics 1.7E-07 1.4E-07 1.4E-07 1.8E-07 1.8E-07
134Cs 1.9E-07 1.5E-07 1.6E-07 22E-07 2.2E-07

K1 127m:
Te  5.1E-08 27E-08 1.5E-08 85E-09 6.5E-09
129mTe 2.8E-08 1.4E-08 7.7E-09 4.5E-09 3.5E-09
BCs 8.7E-07 6.9E-07 7.2E-07 9.4E-07 9.4E-07
< B4Cs 1.1E-06 8.9E-07 9.5E-07 1.3E-06 1.3E-06

12imTg 3.9E-08 2.1E-08 1.1E-08 6.6E-09 5.0E-09
129mTg 4.1E-08 2.1E-08 1.1E-08 6.7E-09 5.1E-09

*1: The harvest dates are May 14, 2011 for K1 and Mar. 30, 2011 for K2.
*2: K1 shows the average concentration of **’Cs in kabu harvested in the southern coastal area.
K2 shows the average concentration of **'Cs in kabu harvested in the whole Fukushima

prefecture.
Table 4-18 Root crops and leafy vegetables weight intentioned
Weight of ingestion for one day(g)
3month  lyear Syear  10year 1byear adult
Root crops** — 31.0 31.0 45.4 450 541
Leafy vegetables**  — 27.7 27.7 50.6 551  61.1

*1 Root crops include carrot and radish.
*2 Leafy vegetables include spinach, cabbage and Chinese cabbage.

RO LY 7(SY)ZIFER O 2011 45 H 4 HIZHEHER L7256, A O FUH
s (BHICs) BT L L (FF™BMTe) K OV o A & BT L L
(B Cs T TeY 2 K B FERTENRREIT 0.12 pSv. 0.01 pSv KX 0.13 pSv & H
SN BT LY TSI DNTHINER TH 5 2011 4 4 A 13 BICHFEHEIT 5
ERRAN DR > T & (BCs), T AL (2T Te) L OV v T Ak
T T L L (BT Cs - 1HTMHBMTe) 1 K % FHRESE AR B 2.15 pSv, 0.04 pSv & (1 2.19
uSv &7 o7,
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Table 4-19 Committed effective dose for radio cesium and tellurium after the single and the

continuous ingestion of spinach and kabu, calculated with the transfer factors in the soil

experiment
- ) ] Committed Effective Dose (uSv)
Ingestion*™  Plant* Nuclide
lyear 5years 10years 15years Adult
134+137cg 0.05 0.04 0.07 0.11 0.12
g1 tEmH2dmye 0.04 0.02 0.02 0.01 0.01
_ (BHBTCe)+ (™IS TE) 009 0.06 0.09 012 013
Single 134+137
Cs 0.85 0.69 1.34 1.94 2.15
S 12ImH29mp 0.13  0.07 0.07 0.04 0.04
(BHTCg)+ (™IS TE) 098  0.75 1.40 1.98  2.19
1344137 0.03 0.03 0.04 0.06 0.07
Kl - l#mrizmTe 0.029 0.015 0.012 0.007 0.006
_ (BHBICe)+(FT™IBMTe) 0,06 0.04 0.05 0.06  0.07
Slngle 134+137
Cs 0.18 0.15 0.23 0.31 0.37
Kz  12/mH2mra 0.035 0.018 0.014 0.008 0.008
(BHBICe)+(FHMIBMTE) 022 0.17 0.24 031 037
1137 153  12.4 23.9 34.7 385
g1 tEmH2dmye 35 1.8 1.8 1.2 1.0
_ (BHITCo)+(PHMIBMTE) 189 14.2 25.8 359 395
Continuous YT
Cs 283.0 2283 4424 6412 7111
S tamHi2dmpe 9.8 5.0 5.0 3.2 2.7
(BHBTCe)+(FT™IBMTe)  292.8 2333 4474 6444 7138
13441370 11.1 8.9 13.9 18.3 22.0
K1 - 12rmH2mre 2.4 1.3 1.0 0.6 0.5
_ (BHTCg)+(PHMIBMTE) 135 10.2 14.9 189 225
Continuous YT
Cs 60.7  49.0 76.1 1005 120.8
K2  1#imtizmTe 25 1.3 1.0 0.6 0.6
(BHTCe)+(PHTMIBMTE) 632 50.2 771 1011 1214

*1: The evaluation date for single ingestion is the harvest day, and the period of evaluation for

continuous ingestion is from the harvest day for 1 year.

*2: Sland K1 shows the average concentration of **'Cs in spinach and kabu harvested in the
southern coastal area. S2 and K2 shows the average concentration of **’Cs in spinach and
kabu harvested in the whole Fukushima prefecture.
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AR, 7 (KL)ZUXHER @ 2011 455 H 14 BICHEHER L7254, RO
Pt o (BYCs), F T L L (™) K OB PE R S A & T L
(BT Ce - 1AMy (= & A FEFTE LB AT 0.07 uSv, 0.006 uSv K11 0.07 uSv &
ENT, BT (KDIZHOWT HINHEHR TH 5 2011 4F 3 H 30 BIZHEHEET 5 LA D
T o 0 (BYTCs) . BURET L L (FTEMTe) K OSBRI o A & i T
S (BT Cg - 12TMHBMTe) (7 I 5 FHREFE MR B 0.37 pSv, 0.008 uSv & 1Y 0.37 uSv &
olz, AU LY U(SL, S2)% 1 M AMHEEI L7256, KO 7 (KL, K2)
% 1 R BT L7238 oW T H REEBRICHE 2177220, ZOf5 %% Table
4-19 |21,

Py
4.5 £

F b ) T A U HEREETIE P Te ° ¥ Te OMENHER SN THEN 2D | Ak~
DFEEPFEIRE STV RN OIS T U RO & U ATl ~
DBITRPANE~DEBELEDFHFRMNF L A ERENTE TR, BEH —FIEEL
&V HREIC R L7 U MR O R TR KL > TR | mEFH I
ST I OHIR T, ®¥Cs 12xF LT ®*™"Te O HHE~DILE B O LR Mo Hk & v
B IR TWD Z AR S, 2 DHROEIREHE 7 L — A5 B D&
OB DBDOEEZ LTS Y | [HEDIIKRE T TOREHE T L — A O
PAEITO, EEE - REN G MORIEORAEIX3 A 14 B, 15 H & 20 HURRIC
B ENTZT =L EEZEZONTHE Y, ZOX)ICEES - FEFHZCELTY
FEET VL DT — 2 BREEINTND DD, fEW~DBITONE~D RS D
e L TV DR IIR D FHAHICB T I HEZHHET 57

D2 T =2 BHD LIEE X2V TH D,

F7o, A3 DOFER LY TANLOBITREL O v T AOBITIREDOEN T M Te
@“TsKﬂ?éﬁ%%@ﬁa®w%m%@?wwGWWWM®W%ék97A
(B TR A Ik E K BT B Z L AR S 7o, TRS 472 DBATIR I L 5
%Tﬁ@k%ﬁ%ﬁ%%@#ék\%wwu%bf\wwuzfmammi;wﬁn
IZBWTIXHET 24x107%, T 22x10% & O EHLL EARIFFEDH 3 TR BT
REIT/h SV, B A LT, TRS 472 (28 THET 3.8x107%, R T 1.5x107
EEINTHEY, AU TERMKD ZBITHRE - 3T 1.15x10", T 1.01x10" &
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HAR2 e T E TSR B T D BATRE DO TN K E o l=loh, ¥ MTe O
BiCs 1T 2 THFE MR E O LRt M7 v r (PP Te) O ik EE v T A
(BHBICS) Tt B Helo R & AW s 7=,

ZOEITTNANE BT LOBITREITIIRERERH Y . IV ERTE
DHEFEFENBRENRESER D Z LD AT L CHEPNERIE < G A
THAN(BEMIEMTNREL FE LARWHEAELH D 95, LoLans, Fndk<
ROITENTEDFGIIRELS 2 BETEZLH LV TIE RS 2%, A &b
HEHDE NS T-DIX ICRP OMEFHHTRENTZ3 » AL, T7bb 0~1EIET
bole, ZOFMEITIEROBAE TR, MAZETH L OOMAEZ B, [FHF
DFEFETIERVD, ARTRA & RRICEIEDE DT 2R Th 5 72 O FHREEZIHR
ORI OV CTITA N TICE Lie, £7o, FHEIIC T 2 B e eI,
T T o (BYCs) TH00 Balkg TH VR T L Y D S2D K D eEmIRE O R
sl I GICHE > TR 57, BRI A7 ATRENMED MR D TRV & O DOFERD B & O 4
TN b OE I LS V55700, RIFETOHETIX, S2 D/RLT
i B LTERE M E A T LT,

AR TIL, EFEOPEERDUC X 0 FHi 2 b4 RBEMR —F 2B L TA
FARER Z &0 h, BERE, RERITH Db b T HIEFE R OS#GEE IO #2177 - 72
N KIRD XD IZAGIINE S VBT 2SN {2 b O UFET 5, 20X 9
IZZEENC L0 B 2 2 BIEMIC W TEAFICE ST EBEYOFE CEIEY
BRE LM AT 2R, L0 —EEEEVREHME 21T 5 L& X 5,

Flo, AR TR, BRI TE R S, BIT DS D2 W FESEOIRE
WZOWTFHM A AT o 722y, OB L TCHMRLAED D Z LITEETH Y |
F72. TN E LT ADOBITREIC OV T b A %A% 72 HIEECRIC OV T HEBR
F— A EEETOMNEND D EERD,

46 FEEm

AWFFECHHB SN R I . BT VL ONEIRIE L ~D & 51X 2 E THF
FEENTERC, B 3 BOMBETRD BREBITREOHEHOF THLRESE[L
BRETELL N TELINERESLELATLIERNLERD ZEBHLMNE R -T2, TRS
472 DRATIRE A L7 HEHE R O 54 Tk, 3B W Tl > 7 A2k
B ET VL D B (TP Te) (BHCs))id . ik K 597 0.50-46.8 e b AR
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[ZBWTIX0.17-17.6 &g o 7o, Fio, HEERITE T HlkHHE IR DO Y4 Tld 0.12-11.89,
REIZOWNTIZ0.07-6.93 &g o7z, —F. H 3 D HIEERRIC L 2B AL
L7 HEREROGA Tk, ERICB W T EE > v A (B Cs)lakt 3 2 fidt T
Jub (BN TR b (MM Te)/(BYCs)) ik, Ml & 597 0.01-1.24, RIEITHE W
Ti 0.002-0.19, HEEIZI T HAkFHE LD B4 Tid 0.003-0.31, MR TI 0.001-0.08
L7 R TI100 fFREDENOFER ER -T2,

F72. BCs T B P Te DILBERDILRNE N2 SNHEEE —HEND
F G A OHIR CEBICINHE S LR Lo Y 7 & h 7 RE RN CEEIC I
ENTERT LYY UL TOEBERICEIT D AT T AL T VL
(BT O - 1AMy (= & A FEFTESBREIL, A TE L 0.13 uSv, 0.07 pSv, 2.19
uSv & 0.37 uSv Th o7z, RERICH Y LY e 7% 1 FRikGHEIR L =556 0
R o o & ST L L (B Cs 1SN TRy 2 T A THFE RS EIL. AT
ZIEI 39.5 uSv, 22.5uSv, 713.8 uSv & 1214 uSv ThH-o 7,
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FEE WEE IR IEENERIZ L BT L TIERE N
72 Bk O D HEEUC K 2 TEREFERDIRE O R
51 1ZUHIC

B4 F T, R CHRE R ONEE SNV TV AEEE R O 2 35T, HEHRERL
F I ITHEGHER (S 1AERM) L7z AONERIE < BESWVTHHE L, ™ Te
DONERPE < ~DF 513 ¥'Cs 12k L CHHREFERMMR R & L C 0.1~3,942 %D Hi[H 1Z
boZl. E BEET L ™I T D NI < ~D A G v A
(BHICs) 1Tkt L CHEFEFESIMR L & LT 0.1~4,680 %DFPHICH D Z & A 5 i
Uz, £ 5 3 EO HEEERIC X 0 B o - BITHREE W24 L IAEA @O TRS
472V OBATIRE E V2354 TO BEHERL & fRHER (L4EM) OmiFIc >\ TH
FEEHEL A TG L. BRI OEWIC LV HEEEDRBEOLNRE BT S
ZEEHLMT LTz, HEEBRIZLOBITRINE TRS 472 OBATRBODO EH & 24l
AT2NCEoTERHDLLOD, EHLOBITHREEZ AV CHEHAEEDIREDOLZ
FEA L C b RS ORI (~10 5D ISR W TREHET 1L (™M Te) N
AL ~DEFEEITHE T > 7 A Cs) 1T L TER TE RV L L Th
7,

ARETIE, EEOREDANOBREDO L VEEDIZOWVWT S, BRET VL
(Z™IEMTe) OPNIERBIE < ~DOF GBS T A (FPFCs) 1Tk LT EDOFRE T
HOVERER L, BITRBICBEL CIVBEDRmWT — 2 2£ET 52 L2 B &
LT, BIEMOR THEIEDOZVKICER L, HEHER & ER (S 1
) OEIFIZOWTNEIE BREZFEM L, BtET 1L (PMTe 0 2"T) @
WNERIE S ~ DR 5B EEE VT & ('Cs 2 ¥'Cs) Ik L TEDRETH 5
EHOMCT DI L E BN E TR o0z, £, EBRICHES R CIUES -k
BT DB T MREZ WV, BEHET VL THY S e KO BEHEIR &
HEEEBEL (14ER) OO THEEEELNRR &% 3746 L 7=,
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52 BHOEHDI/IRT A—X

52.1 HHMET VL O R

5 2-4 TR L DI, R A - R ITR S R B 5 M e
&M Te DR E1E 1.1x10°Bq & 3.3x10° Bq ThH-7-Z L A HE L T 52, —77,
Schwants H1%, A7 7 A5 1 BHHOBEMENIZEIT S ¥Y"Te & ™"Te OIFIFRIX
3.58x10%Bq 3 L 1* 1.18x10%Bq L H#EE LT\ % ¥ | Jf 11404 - (R4t & Schwantes
LOFERIY | BEE N OMENAROKHELITE 4 ETHWZHO L[FE
UL ¥Me : MM e X 1:3 & LT,

522 mmg 128mre  ¥ce i BICs |kl A kA B & 3 kS g

Saito H1Z &> T, 20114 6 A 14 FICHIE Shiz B3 o *"Te & ¥'Cs o +Hik
FERILOMIEHIOSAHARENTEY ¥ (422 O Fig. 4-1), BEH N HE
FIANZ P¥Cs 12xt LT M Te O IkE B O RO @O A A ET 5, — )5, bt
DU TITEEZAIRNZ E R BT > TV D, 8 4 BEFRIRIZZ ZTYH, 1
PSEIE S A7 I o T ¥TCs 12T B M Te DL B D FLER D3 R > o 72 ik 2 ek
A, HIEHIEEERZHER B & LT, ZNEIUT OV TNERBIE < BRE DR 21T 9
ZEET5,

129mTe L B'Cs o R IT Saito 512 & o THIE &4, 2011 45 6 A 14 HEFSTO
Hilsk A ICBIT HE DL 149 TH-o72Y (422 D Fig. 42 () ). L7=2->T, K
DOUNHER % 2011 429 H 30 A &{iET 5 &, M En7/- 2011 43 A 11 A R *9 H
30 HIZH T DM OkIL, £NEh 1051 X (V0.16 LFHHE &z, £7-, 52112k
Az BT L 1M DRI EEEE A D ™ Te 0 YCs 12k B phAg Bkl 2011 4E 3 A
11 A, 6 H 14 AXU9 H 30 HIZBWT, 241350, 1.93 LTr0.98 &7e o7z,
F72. Saito HOFEBFIEIZINT *Cs D ¥'Cs (T Dk AE R 2011 4E 6 H 14 H
BUET 091 HESNTEY Y (422 O Fig. 4-2(c) ). FEEDFEIZL Y, *Cs
(Ty,=2.06y) & ¥'Cs Tk 2EERBOHIZI A 11 HE 9 A 30 HIcBWWTENTH
0.99, 0.83 LEtHE I N7z, FERDFHHEZHUIR B IOV T HAT 570, Sl 5 il &
FNENORE RO L HEEE %2 'Cs OMHERICHT A TELEbLDZ
Table 5-1 (Z/~R 7,
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Table 5-1 Time dependent deposition ratios of ***Cs, **™Te and **™Te t0™*'Cs
Nuclide Area*! 2011/3/11 2011/6/14 2011/9/30

B4cs/®Cs AB 0.99 0.91*2 0.83
129mTe/¥1Cs 10.51 1.49*? 0.16
12imTe/¥Cs A 3.50 1.93 0.98
129mTe/¥1Cs 5 1.20 0.17*2 0.02
12 Te/MCs 0.40 0.22 0.11

*1 : Area A indicates the southern coastal area with high ratio of ***Te/**Cs. Area B indicates
the whole area measured.
*2 : These data were measured and presented by Saito et al¥ .

523 TN Lt T AOBITIRE

TRS 472 Y ¢, By - SAGETHIRIC I 1 B R o 7 Ao S FEE O 11
5K DORBITFRIL O T-EE I 8.3x10° (W2 HHED IR Ba/kg (263 2 S A D
FE Ba/kg) (N=466)& Siu. IRBEHIEGIC 515 % 7 WL ORI L0 BRI~ Dk
TR ST 1.0x10™ (R HHE D IR EE Ba/kg (2 X3 2 WL 8AE O Ba/kg) (N=1) & &
NTWD, BEFH-HEBBOFLE, 74—V FIZBIT L7 ALVOBITICET 2
DT DI, ZAOBATEEN 5.0x10°-2.3x10" L@ STk h D By Alzon
TIHINE THEXE ZROBITRES A SH T 5 %  BITRE D T % Table
5-2 |\ Y, AL TIT KB ROTEFEEMEAFI R T H12H72 0 . i IAEA TRS
472 DRATIRSR (B3 7 40 8.3x10°, T /b/b: 1.0x10Y) Zfi§ 5,

Table 5-2 Transfer factors of Te and Cs from soil to white/brown rice

Transfer Factor

Study Type from soil to white/brown rice
Te Cs
TRS 472 brown/white rice 1.0x10™ 8.3x10°®
Yang et al” brown rice 3.1x1072 -
Tsukadaetal®  white rice — 1.6x10°
Uchida et al ” brown rice — 3.3x10°
white rice — 1.8x10°

Komamura et al ® : 3
brown rice — 4.7x10
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5.2.4 HMREARE

NERHIE < BB O FRICITH 435 & [FIEEIC ICRP O Publ. 72 9 (28 S 71" Te,
129mre  Wicg BiCcs A% 3 » HALR., 1R, 5. 1052, 15 2. BAICE
FAOROBNEZEE L TED LN TV O EREAZSEH L2 (4.24 @ Table 4-3 ),

5.3 EERREF B ORI 2 BATRE AN L TR L7 THRE I B L

T 2T TCs Tk LT e yk A B D FLERAN 2 o T U A R OV AE Mt 4
R Td 2 Hiulgk B 123V CTINHE L 72 Kk Dfk DU AL © NIRRT < B % THRE SRR
e LT L7z, KONFEH 132011 429 H 30 H & L, HEHEER TOEEH I35
SFENCE 2 IR SR H (2011 429 H 30 H) ., AkFHEIUZ W T, IR (2011
F9H30H) 6 LFMERET S,

A FEORE LRI, AFEICBWTH 1O ¥Cs BT L L C BRI 225k fE (10
Bq/g) % I LEHE 21T 7=, F7=. THED ¥Cs, ¥'Cs, ¥™Te, *™Te OJLEEIL. Ba/g
DOHNLCIE LEFli&21T78 o 72, 728, THREEMMREILOFEIL, *'Cs DOEICKTF
LHHTIT o278, TR IIMR SHURE SNTCREICK LT, BIREICHIKD
RVER &R D,

531 HANKITBIFATFTANAENE T 7 AOPERE

Hi3EE A L2 T 2011 4F 9 A 30 HICET B KICE 4D ¥MTe JREE & PTCs IR
. BT AOBITRE 8.3%x10%, TILLOBITRE 1.0x10T 2 v, +HEo BCs
JPE 73 10 Bglg T - =84 K 1T 8.3x10%Ba/g & 72 V) . Z Do -4 ™ Te
JEFE 1T 9.8x10° Bg/g, Ko ¥MTe 1% 9.8x10" Balg & EHE Sz, BRI KRTF O
INTe SR L Cs BIEAFHHE TS L 1.6x107 Bglg, 6.9x107 Ba/g & 7o 7z,
F7o. B ICOWTHET S L. 1D ¥Cs =N 10Bglg TH o124, Kk
TP 8.3x10%Ba/g TH Y . £z, FOEED LHEH P Te AT 1.1x10° Bglg, K
D M Te JEEE 13 1.1x107 Ba/g. Kt oD M Te i L BACs I EE 1L, N Eh 1.8x107 Ba/g.
6.9x10%Bq/g & &5 S 47, Table 5-3 ([ZE N EHDOREFRD TR AL & kR 2R
7
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Table 5-3 Concentrations of =*'Cs, ***Cs, **’™Te and ***"Te in soil and rice

Concentration (Bg/
Area*!  Nuclide TE*? (Ba/g)

in soil in rice

Bics 8.3x10° 10 8.3x10%

AB 134 -3 -2
Cs 8.3x10 8.3 6.9x10

12imTa 1.0x10% 9.8 9.8x10*

A 129m -1 -1
Te 1.0x10 1.6 1.6x10

12imTa 1.0x10% 1.1 1.1x10%

B 129m -1 2
Te 1.0x10 0.2 1.8x10

*1: Area A indicates the southern coastal area with high ratio of **"Te/**'Cs. Area B indicates
the whole area measured.

*2: TF means transfer factor

5.3.2 H[AHEILCOTEEEDRELL
HEHEITOREY 19 4720 OTEFEFEMR&E E(t)/g (FUL TFTOROIZ L W HH L,
E(t)/g = Cxe(1) —O

C: XL 25D 9 A 30 HIZEIT % KD (Bg/g)
e(t) : KI5 L T DEERE O EIREK

H A Tk, BRADORREREIT ¥'Cs 105U T 1.3x10° (SviBg, ARSI
TEEIMERIRIC BRI SN D EE(F) = 1.0) 246 L, 15812 ¥'Cs 28 10 Balg DfE
Tholz ERET D & KHROTAFEEIREIT 1.1x10° Svig £ 720 '™ Te [2oW\ T
1% 2.3x10° (SV/Bq. fi=0.3)& A L. [AROEIC CTRESROTEFE IR R 2 H T
%L 22x10°Svig Lieotz, Lo T, BRADTEREIEDRRED " Te/* Cs L% 2.08 &
7%, [RBEC °MTe, ™Cslcxt LT H A% 3 » AL, 1A, 5L, 10 5L, 15
. RADOHZEIZOWTHE M L, ik B lIcBiF a2 iconwTbREH Lz, £
DOFER, Table 5-4 (/R L7z K 91T, Hilik A 2BV T 2'™Te @ ¥'Cs (2xb4 5 THFEFEDD
FRED I NI X 0 B2 %78 2.08-22.96 D#FIPH L 72 0 JHEPET L (BP9 Te)
DOTEFEEREOME T > 7 o (B Cs) ik LT 1.14-13.34 L 2p o 72, £ 72,
Hulsk B 123815 % "™ Te 0 Y¥Cs 2kt D THREEM SRR OLEIT 0.24-2.62 Th - 72, K
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FPET L L (BB Te) D FEFE IR E DI B v s (B Cs) ek L T
0.13-1.52 & 72 o 7=,

Table 5-4 Ratios of committed effective dose for each nuclide to **’Cs after the single ingestion

of rice, calculated with the transfer factors of TRS 472

Area* nuclide 3months 1lyear 5years 10years 15years Adult
AB Bics/®¥Cs 1.03 1.11 1.12 1.16 1.21 1.21
2 Te/MCs 2296  17.64 11.64 6.12 2.71 2.08

A 129mTe/MCs 4,08 3.90 2.43 1.29 0.58 0.45
(ermBMTey (37 Cs)  13.34 1023 6.63 3.42 1.49 1.14
127mTe/¥TCs 2.62 201 133 0.70 0.31 0.24

B 129mTe/¥1Cs 0.47 044  0.28 0.15 0.07 0.05

(12T Ty (B3HTCs) 1,52 117  0.76 0.39 017 0.3

*: Area A indicates the southern coastal area with high ratio of **"Te/**’Cs. Area B indicates the
whole area measured.

The evaluation date is as of Sept. 30, 2011.

5.3.3 AkREER T OTEEESBR R
BRI CORY 19 2720 OFHEFEFEDMRE EQ)/g lZLL TOROIC L v B LT,
E(1)/g=ICo .e(t) * exp (-Ty,/t) dt —®

Co: XIE L2 DKAED 9 A 30 BIZEIT 5 KD (Bg/g)
e(t) : KR L e DEH DR EAREL

Tup : XI5 & 70 2 KZFE OO )3 (days)

t: 9 H 30 H»Hfk- 72 HEx(days)

FEHAR - t=0(day) 72°5 t=365 (days)

9 H 30 AICHIEL 7= k% 1 EME R BR L-5H4 0 ¥'Cs (1oxd 5 FHrt I &
DL Table 5-5 (Z/RTHER & An o7z, Hullk A 2BV T ™ Te @ ¥'Cs 12k 9 5 THRE
FERBEDO HITFEIZ L > TR D23, RAT—HFKLS 082, 3 WAL T—FES
9.03 & 72577, REICHEIET VL (F™5MTe) o FEEE FRNM O T e o
2 (BBCs)lcxf LC 0.43-5.09 L7 o7m, 7o, Hiullk B kT D ¥ Te @ PCs 1Tkt
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T HTHFEFERIRRE O LILIR U < i T 72 528 0.09-1.03 OFIPH & 72 0 | JET L
b (FMIETe) D THFE IR B OIS R v v A (BTCs) Ikt L C 0.05-0.58 &
rot, EHER U W(BFICs) TR U TR T L L (T M Te) 0 AR 13 A
ZEMD . BAER LA I AR TREGHE T O i T L (2T Te) o fik
Pt o AECs)IcT B HERIT/ NS < R B3, BCs loxtd 5 P Te DL RED
SRSV ME Z 7R S 720 o 7o U C B %~ B+ E DTG N E X b DR &
ol

Table 5-5 Ratios of committed effective dose for each nuclide to **’Cs after the continuous

ingestion of rice from the harvest for 1 year, calculated with the transfer factors of TRS 472

Area* Nuclide 3months  lyear Syears  10years 1byears  Adult
AB Bics/®¥Cs 0.88 0.95 0.96 1.00 1.04 1.04
12ImTe/MCs 9.03 6.94 458 2.40 1.07 0.82

A 129mTe/MCs 0.55 0.52 0.33 0.17 0.08 0.06
(e Tey (B3 TCs) 5,09 3.82 2.49 1.29 0.56 0.43
2ImTe/MCs 1.03 0.79 0.52 0.27 0.12 0.09

B 129mTe/¥1Cs 0.06 0.06 0.04 0.02 0.009 0.007

(2rm129mTey(B341Cg) 0,58 0.44 0.28 0.15 0.06 0.05

*: Area A indicates the southern coastal area with high ratio of **"Te/**'Cs. Area B indicates the

whole area measured.

5.4 ERSICINFES =KD ¥Cs & BCs JEEE A VT EE L TR RS &

541 KIZBIT A

2011 AR IHR B IR TERIR S T2 KIS DN T 13Cs & B7Cs o0 K i FE AN FERINC I &
NTn5 0 e 12345 " Te DILERDOHERNE M- T2 L SNAREH —FH¥E
70> B ¥ 75 18] O M, UL E &S 72 KIS 38U T ¥ Cs PR EE 2N 2 O HUIIC 351 5 IR 20 i
R LTkE C, R RN A CIUHE S 7= kiz B\ T PCs JREE DS = O MUk IC B 1
DWHH I EE R LI KkE D E L, R0 HCs IR & PCs IR b AL IR
B2 L7z, i L7z 3Cs & ¥'Cs o kg % Table 5-6 (25”7,
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Table 5-6 Concentrations of ***Cs and **’Cs in rice

Concentration(Ba/kg) Sampling

Rice*

134¢Cs 1¥7cs Date
C 15 15 Sept. 27, 2011
D 20 21 Oct. 6, 2011

*: C shows the average concentration of **’Cs in rice harvested in the southern coastal area. D
shows the average concentration of **’Cs in rice harvested in the whole Fukushima

prefecture.

5.4.2 HL[EHEEUL ORI BT O THFE L2k &

KDOULFER A CIZOWTIX 2011429 H 27 A, DIZOW T 2011410 A 6 AT
SV, HEHEICTOEBR A IIRTHICE X ZNENOINHER & L, f#EIUZ S0
TiX, RS 1 R L & RE LTz, HEHERCUIMGREI L 7254 DA
FEEREDOFHICIL 532 £ 533 IR LD, Q&AL HEHEROER
% Table 5-7 2. #MEGIEEOFKE F4A Table 5-8 (2779, FHAERIZERE 194720 D
FHREFEDMETH D,

T/, RKETH, 437 (4.4.2) L [FAEEIC ICRP OREMREICE T 2 HEE DX Y
(ZE DRI AR EO AIROBERE (FRE - @EFEREY,) CHEEEE (AAR
SEEYERR A R OBEBEZLR DL | ARITERZ(ER 210%) 205, 1 HIZERT 5
Fk O B R A LTEREEDMEZ B L2, AW ko E % Table 5-9 (277,
AR, 532 £ 533 THWERD, @F D C b LI Co (REMDIRE) (T
BEREUIEMEEN Lz, 3 AL (0-15%) (220 TiE, AROBIRESER
KA - R ICTEH SN TR LT, BT 2 &R LEW =0, SEOR HIX
ALz kT8,

KCAINHERD 2011 4F9 H 27 RICHAMRE L CHEHER L7256, A DB
T a (BBICs), M T L (TMBTe) K OV PE T o A & R T L L
(BT C - 1AMy (= & A FEFTEZNBR AT 0.07 pSv, 0.07 pSv KT 0.15 pSv &
Etz, KDIZHOWTHINEER TH D 2011 4 10 H 6 HIZHARZ HEHERT 5 &k
AND s w7 20 (BYCs), J T 0 L (2T Te) K OV P L o & J
PET (BT Ce - 1MHABMTe) 12 K 2 FHREE AR BT 0.10 pSv, 0.01 pSv K& TV 0.11 pSv
Loz, MFHERIZ DWW TH RERIZEIR 217700, £ DOfE R % Table 5-10 IZ7R”- 7,
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Table 5-7 Ratios of committed effective dose for each nuclide after the single ingestion of rice,

calculated with the transfer factors of TRS 472

Concentration

Committed Effective Dose (Sv/g)

Rice*?>  Nuclide of Rice**
(Bq/g) 3months  lyear Syears  1Oyears 15years  Adult
Bcs 1.5E-02 3.2E-10 1.8E-10 1.4E-10 15E-10 2.0E-10 2.0E-10
c Bics 1.5E-02 3.9E-10 24E-10 2.0E-10 2.1E-10 29E-10 2.9E-10
127mTe 1.8E-01 7.2E-09 3.2E-09 1.7E-09 9.2E-10 5.3E-10 4.1E-10
129mTe 2.9E-02 1.3E-09 7.0E-10 3.5E-10 19E-10 1.1E-10 8.8E-11
Bcs 2.1E-02 44E-10 25E-10 2.0E-10 2.1E-10 2.7E-10 2.7E-10
Bics 2.0E-02 5.2E-10 3.2E-10 2.6E-10 2.8E-10 3.8E-10 3.8E-10
P 127mTe 2.8E-02 1.2E-09 5.1E-10 2.7E-10 1.5E-10 85E-11 6.5E-11
129mTe 4.7E-03 2.1E-10 1.1E-10 5.6E-11 3.1E-11 1.8E-11 1.4E-11

*1: The evaluation dates are Sept. 27, 2011 for C and Oct. 6, 2011 for D.
*2: C shows the average concentration of **'Cs in rice harvested in the southern coastal area. D

shows the average concentration of **'Cs in rice harvested in the whole Fukushima

prefecture.

Table 5-8 Ratios of committed effective dose for each nuclide after the continuous ingestion of

rice from the harvest*! for 1 year, calculated with the transfer factors of TRS 472

Committed Effective Dose (Sv/g)

Rice*>  Nuclide

3months  lyear  5Syears 10years 15years Adult

¥'cs  1.1E-07 6.5E-08 5.2E-08 5.4E-08 7.0E-08 7.0E-08

c ¥4cs  1.2E-07 7.4E-08 6.0E-08 6.5E-08 8.8E-08 8.8E-08
ImTe  1.0E-06 4.5E-07 2.4E-07 1.3E-07 7.5E-08 5.8E-08
1¥"Te  6.2E-08 3.4E-08 1.7E-08 9.3E-09 5.5E-09 4.2E-09

¥'cs  1.6E-07 9.1E-08 7.3E-08 7.6E-08 9.9E-08 9.9E-08

¥4cs  1.6E-07 9.9E-08 8.1E-08 8.7E-08 1.2E-07 1.2E-07

P 2ImTe  16E-07 7.2E-08 3.8E-08 2.1E-08 1.2E-08 9.2E-09
12™Te  99E-09 5.4E-09 2.7E-09 1.5E-09 8.8E-10 6.8E-10

*1: The harvest dates are Sept. 27, 2011 for C and Oct. 6, 2011 for D.
*2: C shows the average concentration of **'Cs in rice harvested in the southern coastal area. D

shows the average concentration of **Cs in rice harvested in the whole Fukushima

prefecture.
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Table 5-9 Cooked rice and raw rice weight intentioned

Weight of ingestion for one day(g)

3month 1lyear b5year 10year 15year adult
Cooked Rice — 187.2 187.2 3222 4213 318.1
Raw Rice* — 89.1 89.1 1534 200.6 1515

*: Rice weights were calculated using the weight change rate (210%) from raw rice to cooked

rice.

Table 5-10 Committed effective dose of radio cesium and tellurium afetr the single and the
continuous ingestion of rice

Committed Effective Dose (uSv)

Ingestion**  Rice*’ Nuclide
lyear b5years 10years 15years Adult
1137 s 0.04  0.03 0.06 0.10 0.07
C 12im+129mTg 035 0.18 0.17 0.13 0.07
_ (BHBICs)+(T™1#MTe)  0.38  0.21 0.23 023 0.15
Single 134+137
Cs 0.05 0.04 0.08 0.13 0.10
D 12im+129mT g 0.06 0.03 0.03 0.02 0.01
(BHBICe)+ (™IS Te) 011 0.07 0.10 015 0.1
1137 s 124  10.0 18.3 318 24.0
c  l#miomre 432 227 21.4 162 9.4
_ (BHBICe)+ (PSP Te) 556 327 39.7 480 334
Continuous YT
Cs 169 137 24.9 434 328
D 127m+129mTq 6.9 3.6 3.4 2.6 1.5

(BHBICs)+(T™1#MTe) 238 17.3 28.4 46.0 343

*1: The evaluation date for single ingestion is the harvest day, and the period of evaluation for
continuous ingestion is from the harvest day for 1 year.

*2: C shows the average concentration of **’Cs in rice harvested in the southern coastal area. D
shows the average concentration of **’Cs in rice harvested in the whole Fukushima
prefecture.
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55 &%=

AREIZBW CHEEEREOFEIHH L7z TRS 472 O LEE) LA ~DT L)L
DBATREII D 72 W T — 2 (N=1)bHEES N b D Th D, BES—FED
T, 74— FIZBT 27 VL OBATICHET 2HEICB WD TLKICHT 2817
¥ 5.0x10°%-2.3x10" L @iE SN TR Y ¥ | AWHFIETORMICHH L7z TRS 472
IRENTWD 1.0x10T L 0 EEOT AL OBITIREIT/ NS WAlfEE b &V, £7-.
Tsukada & ® . Uchida & ” & T Komamura & @ 73 A AR TIUHE S 7= KIcHW T, &
U LD TN D FURR LKA~ OBATRE & £ AL E VT EEIE T 0.0016 (F2K ;
Tsukada) . 0.0018 (3£ ; Komamura) . 0.0033 (22K ; Uchida) . 0.0047 (¥ ; Komamura)
A L TR ., TRS 472 D&l 8.3x10° L W /hESVWMETH S, b H S AL TRS
MZf%éhk%~5i%mmfwanw RMET 6.1x10T L WO IEE R D, AT

FeE D DT — X BRI ETe N, TRS 472 T/RE MR, HARIZEIT 5+
B ARSOBATIRENL H D RRERVFEIFH CTH L AIREMENE X bivd, BT L0
FHAREE A RE ] L2 BAT R SR L 0 /N S WAL T PET L L (BT 129 Te) o Nk
< BEA~DFGITH Y > 7 L Cs)xt L TAEIOFE L » K& 725,
TNOHEMIET 57 — X IIRIZICRONTEY . 5tk EBRORT —X 2l
Hi, BITREICET 22 TS RERD D, £, Y 7 AOBITHREUC
BWUIRSNTFHOP TIY Y REEZREST D Z L2k I < GFA
DEREEALIZ DT 2 BN S D,

AWFZEZ 1T 2 KO FEFE TN ERAL T, BMEHER, MBI OE N, H
BB S, T L L (PP Te) o NI < BREA~ O W B
LERIC) I L TEHETEX D LU TIERWI L2 RIB LTS, 2720, A
THERWHFGRRDOOLND DD, fbmn->72?E ICRP Publ. 72 T 3 » H#LIE
DHEINOFHE, DEVERK -1 Thole, 20 3 » ARLRIE, EEORAETN
IZBWT, BRENICT 2HEALAEAZBIA L, 52T T 2FMECHL Z &b, 4
DTEFEEZFRED BT 23 M CTIEA N TICHE AT 2o 72, AR TIX, AAR
NZBITHRENREYN TH 2 KIS TRHEZATV, $£72, 5 4 BmCOIEEEXE
BRIZOWTFHM AT e o 7oy, ZOMOBEMIZOWTHAFRZED D & & B
HA~OBITHRR EZH LML T 3 7 AR 1 @I W ToldtET v
(MBI T) DINITHIE K ~DF G HERT D Z ENNETH D,
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5.6 i

TRS 472 OBATREZ A L7256 BotET vr (22 Te) itk o 4
(BHICs) (T3 B BRI R F8 1) B THRE IR B b1 E 0.13-13.34, fikfeiB U BT 5
FHREFZMR B IE 1T 0.05-5.00 Th o7, F7-, EERICUHES NIk C L D & H[A)E
B (AER—REEER) LESmaIlcBid 2ttt o w A0 Cs) & kT v v
(FTMIEOTe) I & B FEREESIMREIL, AR LT, FNFR 015 pSv & 0.11 pSv T
BHol, MEHER (1 BY7-0 A% LEMEBR) OBRA T, HEE s 7 A
(BHBCs) & R ET L (PT™IEMTe)C L B TEREEZIMR R, BRACKE LT, 33.4 uSvy
L343 uSv Tho7o, Zo X H1T, HEHER-CHEREIUC D BT, BT v

VIR > 0 A3 5 2 B TARESENMR & D 5-1,334 %O FiFH CEN eftEs 5 %
T RIREtERN & 5,

ZNFETITRARTZE Y | BIAEO RSO WNEHIE < 2 Bif 92 FAEME X, iR
P T LB EEIIEZLNTEY . BEMET AT DWW TR S H R ORI
KADFHIZBFE SN TR, KEROH 4 ECTHEBINERLID, FloA
BB 1 AEREOHIMICB WO TR T AL OINEIE < ~D % 513 >
UL LT TE D LAV TIERWAREERH 5720, 5k, 2 DT —2 )
SR ONT=TVVOBITREE VD Z LIC LY, FHEYICET 29E< REE
KO IEfEICHEET O ERMETHDL L HE XD,
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6T AT TR DIV TR L O FHRE SRR & & JeA TR
B D BATRRE OTHFE SRR B O LU
6.1 [ZL®IZ

B2 L 3 E IR, ARBERESIE N BRI LA FERICL - T, TALKED
BT ARG E Y P ORELL, LEE R DY~ OB TR O, R
DOIRFELLZH BT L, pH REFHIZ B EN D EREDBBATICRITTRHEIZOWTEL
LC&7, AL Vi, ABESICBIT 2T AL NS XA X, a~YF, b
UE T 3 A~OBITFIZOWTHIZE L, £ 7 L1220 Tl Moogouei & 2 <> Eapen &
D DK X DR TR > T D, £, Yang b Y IZk > TT 4 — L RTO
e tThoin, HED S ~DOT VIV OBITRBEOENRE SN TBY, Bv Y
L OBATIREIT SV TIE Ban-nai © *” . Mocanu 5 ® | Uchida & 9 & Kamei & 1
DFEBRIZBIT DHET —Z N EINTWD, TIAALERE YT AOBITRET
IAEA @ TRS 472" IZB VT HREN TN D, T D DTV THE Sh T
WDBATIREL & AR TR OALIEA LR L, RIFDBEWIZ LD ED L9 RENE
C7ed, HDWIE, AN E U o la/el FEIZERTHs 2 icky, 7
V& T AOKBEERH & Y T O PR FE L K OV EEERE HL)s B REY) ~ DR TR EL D ER
DFEDIBIZOVWTORREGDLZENTEDL EZEZDBND,

B AFELE S ETIE, MEREADZEOIRN THRILI L, HE SN TV D EEROR
. BKRIZOWTHRMEE &0 ATk 2 BT VLV O FHFEE DR R A R
S BT, ERLUIREIZOWTRBITIREDENIT K D THFEFENRED R 21T -
72o F7-. FEEBRTIE XL Cs & ¥'Cs M3 S U7 EAEMIT DU T ERE D e
HWHREEDMEZ B U, BEFH B FERYIHIC BT 2 HFEEDREIZD
WTIE, SAFE TITBRRTE @Y . WHO™ | UNSCEARY | JEAE55 814 9 5 i
WFHE 21T 72> TV D, LA LARAH WHO™ 2 UNSCEAR™ | [/ 571814 1 |
& B AARAFLFEFMAEHAZ (COOP Fukushima ; = —7"5< L) ) OFEFLEL
PR TS ET VL DBFHIC B R SN TV, 72, ZnEnomE ik, &7F
M ERFH e G, A OBROIBEEN R ES B2 L5700, EFITBW TR
SNTZTEREEDMRBEOMEICRKE RENE L TV D, AFTRIZEIT D HEEFED MR EIT

84



ETHHFET VL™ T 2 BB LM TH D, + 2 TARETIE, HELE Gk
IC X WHEH L TVWS WHO™ <2 UNSCEAR®™ &tk L, fsHET L L2 B I VT
PALZEITRVEA L TEDREEVAHSLNERA LTS, £70. EASE
B L a—F5 L DORFEICHONTIE, AR L G GIEN B2 S 120, 7l
TENT X % TARE TSR B A SR 00 W SOREAT 7 RIS DV T ORI AIZ DN TH SR
T2,

B DAED~DRBATICOWTIRS BRI 5 2 &Ik o T, JHIEEDMEZ H T
T HIDICRE R BATRE A RO, L0 EBEICH L ERE R R L R T 5 &
TR BT=, WHBIE S BMEFHTORE M ENWIFRF T 5, £/, THIEEDHRE

DFANSTIEICB T DENCHBES 2R L, TOMBESEZMET 5 2 LIck VN
BIX < BMEFMOREE R BIco7e b LB X D,

6.2 JKHFEERR & THRERICE T 2 BATREL

6.2.1 JKHEEBRTRDIZT L ILOBITIEE

ERO Y 01772 o TKBHRES I BT DTS (W D%E (X2 E5T) Ok
B 7 L VIR RS (mgldry-kg), /TR TP T L VIR EE (mgll) & ARRFZEICE T DT T 4
va D (XEET) OBITHRE (Rl 7 VLR EE (mgldry-kg) /Y& T v
W%Www)%ﬂmm61ng ARFZECIL, BBMESRUCRIELTZ T T 4 v a?d

IZBWTCER S OWME Lol VI TRVMEZ R L2, PSR CIRIE L
LAk, RIEHHCEERE., 0. EYORBEICEN RS DI L bbb T, &
B Y OFFERR LRI LV TH o T,

Table 6-1 Transfer factors (concentration ratios) of Te from solution to plant on dry basis

Dry- leaf sample(mg/kg)

Study Plants Add period .
/Solution(mg/l)
This study Radish 2hours 14E-01 -  6.0E+00
Soy To harvest 4.6E+00
Asami et al.” Corn To harvest 6.3E+00
Komatsuna To harvest 1.0E+01
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6.2.2 KHFFEBRTROT-E I U LAOBITIRE

Moogouei & 2 <° Eapen 5 ¥ 23772 o 72 KRB IC X 2 BT S (Roigakel i o
U LIREE (Bg/dry-g X% mg/dry-kg) S TEEF TS T ABREE (Bg/l XX mg/l)) &R
WEFE D KBTI 31T 2 AT4R % (REMalBl & o 7 AR B2 (mo/dry-kg) /s ik &
U AR (mgll) % Table 6-2 [ZR T, AR CORMMESRICIRIELTZT7T 4 v =
ICBWTRVMEZ R L7222, FMERMETRIBELE I T 4 v v 2 BT/ RIE. 7
NV DT — & LERRICRESE, BERESCHEY OFEISEW DR H DT H b6
3. Moogouei & ? % Eapen & ¥ OWFEFFHE LR UL~V ThoT-,

Table 6-2 Transfer factors (concentration ratios) of Cs from solution to plant on dry basis

Dry-sample(Bg/g) or (mg/kg)/

Study Plants Add period .
Solution(Bg/l) or (mg/l)
This study Radish(root and leaf) 2hours 3.3E-01 - 1.6E+02
Moogouei etal.?  Calendula alata etc... 15days 2.0E+02 - 6.4E+02
Eapenetal.? Milky weed 168hour 3.0E+01 - 5.0E+01

6.2.3 THEEBRTRDIZT NI OBITIRE

3D THERIC LV RDT=T VIV OBATIRE L TRS 472 DBATREL W | £ 72,
Yang & Y ORFFEIC & B BATIRE % Table 6-3 (2R 9, BATHREUT TRoEEHF T 1L
T 5 (mg/dry-kg),/ #oti e 5 L LR EE (mgldry-kg) | ThH-2 b5,

KIFFECIBT BT D L5 SREM ~DBATEREIE, Yang & 9 O#FFEICEKIT 5
BATERE O L KL< —F L TWD, LovLAendth, TRS 472 OBATHREL ™ 134
DOEEEBRTROTAEL D O LML EREVMETH > 7, AFIETHH L= B33 4
FETIXH D0, RTHRHEORRD HEAZMEH Lc/o, ZIRICE S RIS LT
7 L7 Yang 5 9 OFERERIBREOEEZ R LI EEZ DD,

Table 6-3 Transfer factors (concentration ratios) of Te from soil to plant on dry basis

Transfer factor

Study Te
Leafy vegetable Root crops

This study 74E-03 - 5.1E-02 9.2E-03 - 3.0E-02 Stable

TRS 472" 3.0E-01 3.0E-01 Radioactive

Yangetal”? 59E-03 - 1.1E-01 45E-03 - 5.5E-02 Stable
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6.24 TIEBRTROIEI U LOBITIHRE

BI3EOTHEIERICL VRO ONTo BT T LOBITIRE L TRS 472 OBATHRE.
Ban-nai & *” | Mocanu & ? | Uchida & ¥ T Kamei 5 0 OBFFRICEIT 5 BATHREK
% Table 6-4 (7~ TNV ERERICE S T AOBITHRES TRoEEEI 22 T AR
JE (mgldry-kg),/ #zi HHE R o w7 AR EE(mgldry-kg) ] TH x2 Db, BERR UIRIEA~
DY LAOBITREITIEDOHEICE N THRBEOHKE THL LEX D, OVIK
VMEZ R THREROCEVMEZ R TRER O AT N5, 5 3 BTBELLIRIC, fE
M U7z HEICE o R OFEE HHEOE | 150 pH 12 X SR &
DIRfEEOEANEE LR TOHL EELOND,

Table 6-4 Transfer factors (concentration ratios) of Cs from soil to plant on dry basis

Transfer factor

Study Cs
Leafy vegetable Root crops
This study 6.7E-03 - 3.9E-01 1.1E-02 - 2.7E-01 Stable
TRS 47219 1.1E-03 - 1.4E+00 1.4E-03 - 2.3E-01 Radioactive
Ban-nai et al. ® 4.8E-02 - 4.0E+00 2.8E-02 - 1.2E+00 Radioactive
Ban-naietal.®  5.0E-01 - 1.1E+00 — Radioactive
Ban-nai et al. ” — 9.3E-02 - 4.0E-01 Radioactive
Mocanu et al.? 29E-02 - 1.8E-01 — Radioactive
Uchida et a9 1.0E-03 - 7.7E-02 2.7E-03 - 5.4E-03 Stable
chida et al.
40E-02 - 1.7E-01 1.1E-02 - 1.2E-02 Radioactive
Kamei et a] 3.3E-04 - 7.7E-02 9.7E-04 - 1.3E-02 Stable
amei et al.
76E-03 - 1.7E-01 6.7E-03 - 1.6E-01 Radioactive

6.3 HEHRDOE T APEEEL

Moogouei & ? | Eapen & ¥ OKBHREE TOHE ARD & 27 KNJREEH & AR DK
BRI CB T 597 4 vy 2O/ ROY w7 LA, O Ban-nai H ° O 53
BRCBIT D/ RO U LR & AR HERIECBIT L7 T 4 v v 2 DK
SIROY T AR % Table 6-5 12”9, WL BT 71 v =23 (Xed
Te) BB o o AR (mo/ldry-kg) H2lE T T 4 v v 2 B H T T T APRFE (mgldry-kg) |
THZ b5, ZOkF, Table 6-5 (2R S7z & 912, Eapen b 9 OAFFEIC L 55
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— I NEFRVMETH o 7223, AKBEESE & HHERERIZ T 5 FBRICB W THESE
VU LNINEOBIRNIZEDL 6T, % Bt v U MREHIE, FIREOEEA R LT,

Table 6-5 Concentration ratios of Cs in plants on dry basis

Leaf/Root ratio of Cs on

Condition Plants Add period ) Study
dry basis
Solution Radish 2hours 1.3E+00 - 3.3E+00 This study
Solution  Calendula alata etc... 15days 7.4E-01 - 4.9E+00 Moogouei etal.?
Solution Milky weed 168hours 6.0E-01 Eapen et al.?
Soil Radish To harvest 1.1E+00 - 4.4E+00 This study
Soil Radish Toharvest 1.7E+00 - 3.3E+00 Ban-nai et al.”

6.4 FHREFAME

AT I T D5 4 5= ) O 5 2= TR L= TEE 0 & & WHO 2 | UNSCEAR
B R OVEAE S 9 1T Lk B EEE VERICEBIT 2R BRI L A EIEESHE L

a—7F5LEP LS

FHA G B % Table 6-6 (27779,

Table 6-6 Committed effective dose for the residents in Fukushima prefecture evaluated by

some organizations

Area Committed effective dose  Unit

A,B(TRS472, rice) 0.017 - 0.056
This study A,B(this study, spinach ) 0.014 - 0.714

A, B(this study, kabu ) 0.010 - 0.121

Iwaki 04 - 4.0
WHO™? Futaba, Minami Soma 01 - 1.0

Soma 1.0 - 50 (mSv)
UNSCEARY Out of (-evacuation area in 09 L9

Fukushima
Ministry of Health, Fukushima (MB-method*") 0.0039 - 0.0066
Labour and Welfare'  Fukushima (DD-method*?) 0.0008 -  0.0031
COOP Fukuhima'®  Fukushima (DD-method*?) 0.02 - 0.14

*1: MB-method denotes market basket method.
*2: DD-method denotes duplicate diet method.
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ABFFECITAE, K, AU LY o ROh 7 HEOTHEEDRES T 2R LT
WD, AEEHE LTV AR W2 Ofo BIEY S 2 BB+ 5 & WHO™ <° UNSCEAR™
I X DR & FIFEEE OEIC 725 2 & MRl S5, £, WHO™ <> UNSCEAR™ 0
VB T L L (T Te) R B B S TV RS ARIFSEIC R 2 Rk & 1F
IEESE DR TdH - 7=, WHO™ K TX UNSCEARY™ Tl = v Z ™ )R EESh
TWA Z &, fdttEt v T A HRFUELL T O E OSEA R HIREZ 10 Ba/kg
ELTEREENTWS Z & UNSCEAR™ DA I Tid 80 7% £ TREAHAMTHH
TWDZ EREDBRESTFHRMEIC > TS, ZDOZ b, BEET VLD EE
ENZCHESNIEAFEORBR EFAREL R LIZEZZ LTS, —FH, v—
o bRy b (MB A ORRRERAIC K 2Rl A 1T 78 o 1B I B
DFAFEEFREIIABIFE T OHE R WHO™ | UNSCEAR™ DFEAfE & 4% & 7
BRYVIENLDTH -T2, £2, 2—7F 5 LE D ORBEHEORK R CIIELLEE
WORER LD O LT ERE &R LT,

6.5 H%2

IKFFEERICIT 2T v &t o0 AOBATERI (RURHEY TR EE /KBS i )
ETEERICBIT DT NN BT AOBITREL (RS RIRE g T e Hh
TREE) 13, SR ERA TiEdH 50, KHEERTOBITREICIE AN HEER THE LN
TeBATRENI N 72 0 /N SWVE T H o 7o, KBERE COBITIRENT TRoEEEH 7 1
b L <o w ARE(mg/dry-kg), /T b L <IdE v 7 ARE(mg/l) ) T,
FHERE COBITRET TREsEb o7 L U< Ixk v 7 A E (mg/dry-kg),~
ol T L L IT 'Y T AR (mgldry-kg) ) TH % Hiv, BRHR A 1
5 1 mg/dry-kg & AKEERSHL 1 mg/l (IZFREE L= G 2 bbikd 5 &, BT Cik, 5B
BROFEEFIREE TIIKGy Z Bt 72 D KPR ER IC IR EE DRV IREE THIF L TV 5 =
LWl D, ZTDOIDITKHHEE LV b HEBEOBITREN /NS RoTWDH EF
25, TNLAMC L, HBIZEEN A VBICHAEOH D Al Fe, 127 1L
OB YT AMTEREOFE N T LA Ry VA MY T ARG SND T 2
& R0 88 AR R M B D A ECAR AR R 2R 11 OO fef B B D ZEAKIT KV AE A~ E i
L lgofez &R, EHINLIYWEMOMAERNMEFEFERLEE LT D &
Zzohb,
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O, —EHEMICAD LT AFKHEE:, BB IO TR g e R~ L
Ex5, £, TNETOMERICEN TR I N B T ATEIC WET 5L
%bhfﬁ@Snpxﬁ%mxwéﬁkhg@ﬁ%f\%/m@kﬁwﬁluia&
V. FCEmAZRLTWD,

T AOBITRENZ OV TIE, 1T & A EDOWFZERE RS TRS 472 O#PHICE £
NTWDHH, b LLIZFRREZRLTEY, TRS472'W REiGIZ bz 5 5k, i
FEIZ3 L TR SN/ REENI LD TH L Z ERbnDd, T/WLOBITIRE
IARBTERE R & 7 4 — /L RICET D0 SUITER, BEL BICE &L TnD
L2 L7235, TRS 472" OBATRENT Z 1 & OBFZEfERIT L~ FHIE T 7-14 %
BRERERETH-T, BEHLNE 2> TVDT IV OBITREN R TIEIL, &
U LDBAITIRBDI R T EN LD b/ EL ] ZHRIETAVOME Z R L TWD ARE
HEEEZEZONDN, TNETICEBINTET —FHEBDRNZ EREBELE XD
. BT —FEEAENRNDLZLIZED, TOTEOHDTE, FEBREICL > T
TR O TRTIRIZIE N B ATREME DS B B, LT3 - T, A% L 0 %< o HESOHmMTE
IZBWTHIEZIT S 2 & ETH 5,

FEFEFRBEOFMEIC SV T A5 &, WHO™ | UNSCEAR™ J OAHISE CliE
B9 2R O R, BRI T D B E O E K OTEFE R 2hiR mi AR S
ZHOWTIHMES LT %, WHO™ <2 UNSCEAR™ DFEAMi XL IKIZ 7= 5 & fhic O
THERENRTWD Z oM a v 2O W THEMEL Tnb Z & BHIR
SIREELLT ORI OV TIE 10 Balkg DA A FHVWMRSFRIZEH R 21770 > TV D 03,
—F . AEFFE T, EE, BED 3 EEICOVWTORIMEI TV Z & KR
PET LI TSN THEE L TV D Z & AEH IR D EHic BT 51T
B %, ARBFGE TRl 24772 > TOZRWE I X DMEOH G 2 %5E T 5 & WHO™ <
UNSCEAR®P D FEATE & [FIFREE & 72 % 2 & MERI T & 5, [EA S8 19 7L MB
TR L PERERAOM T TITHI TR Y, MB A& TIXA[REZR R Y Mo, & 5\ dir
BiEPE fn 2 A L E R ORI 2B E 2 BB LAE S T2 Tk L,
ERERA CIX—RFEN L BF ORFELIE LAEEZITR>TW\D, ZOREMRAE
TIHNET 2 BFIZOVTHRICHITTEEE DR 2T TITR > TV D 7o, R
TOREREN MBHEOFER LV /NS WEZRTEHBOO LS SATNE W,

JEA S EAE 1 MT R EHMEICE T D MB i TORHIRUC DV T O
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B#137Cs ¢ 0.1 Ba/kg F2E ., a4 <l B'Cs KO ¥'Cs 125U T 0.04-1.8 Ba/kg FR
ELTHE SN TE Y WHO™ (UNSCEAR™ TiI# Dl 10 Balkg Th 5 = &0,
WHO™ | UNSCEAR™ 0 > 7= £ it o DO FE 2SI O 8 it AR HUC 43 1 2 Bl 23 82
e RET DT DIAT o TR E T L OTT — X R—=ANLEZETH Y . K
WIEICRNTH, et > v 203 S B O h TR Z R L2 &Y
DPRFE R RN T2 U 72 AE9 B REIR FE 03 B Hh o0 SEBE O Jisc et RE I 2 4 A
D LRI TO D REERE W & SR TWVD ¥, £72, WHO™ | UNSCEAR™ ¢
OARIFZETIE 100% HioeiE GIMEmETe) Z2HET 2 L OETHE L TV D A3,
EREOERO AR TR, HITEDEIAH 15-30 h Thom EHiESnTn5 9,
DX ST LN B WHO™ (UNSCEARY I AT O FRAMhfs 5 & JEAE 558 9 <
a—F 5 LEY L OERRICENEENT LB X TOD,JBEREE Y IcRBl)
5 MB & TIETE LR HOTEDORMEZIEAL TR > TV 52 WHO? |
UNSCEAR™ K OVAHFZEDREMI L 0 &/hSWEE 72> T D, LA LARRE, Pk
234EICRIT B IEATEE M O MBIREIZHIT 2 RS H120.019 mSv & 72> TR |
ARWFFERE BN VVMEZ R LTV, a—75< Lx ¥ X DR Of B ILEAR
23 FEDIEAGHEE T X HEHMIRE S X 0 v K& < BREREHZ W TIE FER O
BEAMEHT D720, ik, Fnlonz TE A OGS S RS L -ilBHz e 5 &
Ebn TR M| BEARBHE Y ORLa—T5 LED OFEOENTIZOL
IRBEMNBAELTEEEBE I TV,

Hith 1y AMOBSHEEROR BRI X 2 MEN T L EMICZ T 72N
BT L DB EDO KIS H G LI ESbhTng ¥ 3 JFAB1E O 9
b a—75< LEORHE ™ IS E 3 v E ()72 & ORI S B ST
WizWew, EEEMBEEOTEABET L L. EEORBIXINOO/MELY b
BN o T D ENHERITE B,

THRER DR B OFEMIL, M7 ROl SR, Sl OBEOBESEIZ L > TK
T BRRY . ZOFMBRERIZIE 100 FREOEWEELDL Z EN DD oT, Z0%%E
Iz, BANCEBIT 5 EEIEOBH-CATEHIRIC LD | FHEEEDREICB VTR
XREFELDZENEZOND, LIPLENRNG, BT DY E ORE
RHITTIE DB A BT B EIE . BURE I v () 72 & ORI RO T
S (ETHENTeY DYIE  REFE~ D 5 A2 BB T D Z LI Lo TEHMEIC R AR
NS ZWOT ZENA[EETHDH EE XD,
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FORIIZ L, THREESGR R . BEWICE T DI REEE & 7 OB HE, K OTE
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WP REIREE 4R 5 5 5) . MB AR A IC < B RE AR arErE
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2 HNDHEFEEICONWTELET D,
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T IR SN DRI A O A 25 B ARBHFRIC L 2803 TH Y | R
BT B F)1% 2.4 mSvlyear, AARIZIIT 2 FH4)1E 2.1 mSvlyear EHEE SN THRD |
ZDHIHDT K by ROEITER T 5403 < 25 B ARSI & 2 NEHIE
K ThHD, BFEAEECKIT D ERBESBRERONEHIEL < BREO IR & B A
& CZIZ4 1.55 mSvlyear, 1.47 mSviyear Toh 5,

m Foods
Cosmic
= Ground
In the world i
= Medical
(mSv)
0 2 4 6 8

Fig. 7-1 Average annual radiation exposure for a typical person ****

AARIZEBIT D&M EREOMIE < FREIT 0.99 mSviyear T ¥ HARIUFHRIC L D4
X ORI EEDTND Z ERDb0D,

7.3.2 BT BRE L EEEEORMGR

FESRRO NIRRT 2580 1%, Bl « MRk 2 k3 2 Ml A M sE 2 = 9~ 2
IR DET L EWEZROMENRE (BA L BRI ELZ RN ERT)
ERREOHNINI VR ARSI L, LEWEEZRFZRWHEENEE (KA LE
CHIRE) b D,

WEPEHIRN S 5 2 D =3 F — 2R TR EO HALE [Dkg] T Gy (7
LA) EREEND, WU BT R O RS = L — 2RI 2 B O FEEIC
EKORUMETH D, LL, F—ORINBRETH>Th, BAROKME (FEEP
FNAF =) (L0 MR T DEBERED LT, BEHROMREIZ X 2EMIERO
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& EMBOHAII L HI2SY (3 —~UL ) Th o,
Table 7-1 X ICRP |2 X » TR S 7z EIIC 2T y A2 T LIZBO A D
et J ORI AR D DI D L %HARD L X\ VMEOHEEH ™ Th 5,

Table 7-1 Threshold of acute absorbed dose by gamma ray *

Time to develop  Absorbed dose

Effect Organ/Tissue
effect (Gy)
Temporary sterility Testes 3-9weeks ~0.1
. Testes 3 weeks ~6
Permanent sterility -
Ovaries <1 week ~3
Depression of blood
) Bone marrow 3-7 days ~0.5
forming process
Skin reddening Skin (large areas)  1-4 weeks <3-6
Skin burns Skin (large areas)  2-3 weeks 5-10
Temporary hair loss Skin 2-3 weeks ~4
Cataract (visual impairment) Eye Several years ~15

Bl 21X, EHIZy #% 100 MGy O#IEXL 22T 7256 1 DFA R T—IREARLEN
EZD QNDANXITHENELD) ZLIZRD,

733 ENADY AT
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BR L7 BN ENL R ARG L X — DR — A= DIRENTEY . ZORBERY &
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FAEICELDBDOTHY (FHREMRTY A7 128H) , FIRIZET 2 b B
TLT7T =T =) TA VFEHEFELOPIE<EHE (18 mlh T, INBHIE < & NEHK
1£<) @ 10-15 FRIAT RS TZHIRRNRA AT V== TN 0T —2 Th b, £
EEIEICB T 527 — 2%, HARD 40-69 ik D HulskF R4 %) 10-15 FFBBHA L7727
— X ThbD, KBEIZOWTIET=Y ) — R EZRLTWD, BEHHRICBE L TidaE
W OIE TH Y . BHNTOTZ 281X < OB TIT WA, a2k T T A
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DYV AITNEED] EWVWIBREDOBEZEORE SEZPETI-OORR LD L
EZHNTWA, ZOFESETIE, 500-1000 mSv D& #IE< Ll ) — L
T 300-449 g DI Z T 5% U 27 BRI CRRETH D & ST,

Table 7-2 Relative risk of cancer by radiation and life style **

Radiation dose Radiation dose Life style Life style

Relative risk (whole body) (thyroid) (whole body) (specific section)

Hepatitis C-infected
individuals (liver:36)

10~ Individuals currently or
previously infected with H.
pylori (stomach:10)

Smoking (lung:4.2-4.5)

Heavy drinking
95-9.99 650-1240 mSv (over 300 g/week)
(4.0) (esophagus:4.6)
Daily high-salt diet
(stomach:2.5-3.5)
. Lack of exercise
Smoking(L.6) (colon<male>:1.7)
15-249 1000-2000 mSv 150-290 mSv Obese (BM1=30)
R (1.8) (2.1) Heavy drinking (large intestine:1.5,
(over 450 g/week) (1.6) postmenopausal breast
cancer 2.3)
Lsqse  500-000mSv  50-140 msv Heavy drinking < fe:l:j;vr?o?sc::;irs>
1.4) (1.4) (over 300-449 g/week) (1.4) (lung:1.3)
Obese (BMI=30)(1.22)
1.1-1.29 200-500 mSv Thinness (BMI1<19) (1.29)
o (1.19) Lack of exercise (1.15-1.19)

High-salt diet (1.11-1.15)

100-200 mSv Lack of vegetable (1.06)
1.01-1.09 (1.08) Passive smoking<female
' non-smokers> (1.02-1.03)

Undetectable  below 100 mSv

Figures in parenthesis denote the relative risk for each level of radiation and life style.

Table 7-2 [ RENTWD X 912, 100 mSv KiifidAH% U 2 7 S IR #EE - X T
BV, 100 mSv K OWIE TONAREROEMNEZFHAT S Z L 3Ly 9 b
92 UNSCEAR D FLfREE —FH L TW\W5, £, BEMchbi 2 EEOHIX 220
TIiE TREIMIZE WV IERREORIE < 2kl L, BEHEME L L THEFH 100 mSv 241 <
L7=3BA1, [ 100 mSv OffIE Th - Th L W EFEEEN NS W] b Ebi
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T3, 1100 mSv & &HIZAMERIELS LIEERICB W TRADAETEY 27 3
41 %> HK 82 %I LR 5 L Shiu, APEIE < BRED 10 mSv DA X EE R B
A1 %6411 % EHRT 5 LB R BHiLD) & UNSCEAR @ 2013 FED A FIZI T
WEARBNTEY P Zhid Table 7-2 1275 L 7= 100 mSv O£ 413 < 125\ T 1.01 O
FAxE U R 7 Z Rk ENLIS AT v 2 — DFIROBILTH 5,

7.3.4 fREH IR EENTR G L R

i B3 — I I BT RS BV T AN < & BRI < (R A AR
) OMEIZLE DI NEZ NP, ARETIERENEBIUC X 2 HFEEDHEO
BRAE %KD, AR OB S . Z OHEEOKOERIC L 3 TEEEDR &I L
STHRIY ) HBEXBOFMIONVTELRT L, ROBERICE T 2B 0E
WIS XD FEREFENREN BT D 2 L3, M Te, P"Te @ Y¥Cs 12k THRLE R
EIEOCHREFEMELZ AN LI2H 4 EIZB W TH S 720 (IAEA O TRS 472 128
FABATERE Y ARV CR I L7 THREEMMR B & T ERICE O TR N8BT
k& O TR LR O FEFERMR R 2t 5 & TRS 472 OB D 2 A
TTHREEDRED TN R X B2 R 720, BFRICINE SN - ZIED G 1
FERIAFHE R L 72 55 A12 oW T TRS 472 OBATIRE Y 2 W CTRY PR 4 55
L. FHREFERMRE A HH L 7= (Table 7-3), BHRESEYOREIZOWTIE, H4EL
[RIERDfEZ =,

TRS 472 OBATIRE V& V2354 Tk, BEERIC L 2BITREEZ VWA &
L R T AL (PP Te) D N EEE < RIS T A FE N KERE L 2o T
Wb, £, AU LY T KGRI L 12 5A OTEREFEDRED, Bt T A
(BYCs) & EE T L L (B Te) 2 A o i KT 814.2 uSv & 720 . 1 mSv UT\ MiE
s LTz,

F7o. EBRICINE S - B3 LARED Cs & BCs PR & HWVEH L - THFEFERD
REIZDONT PMTe X° P Te OTEFEFMELZ BN T 2B HEER CH LS
ITREE W= a (5 4 2) & TRS 472 OBATEE Y 2 W= 3BE12 OV T
L7z, HEFEBRTEONEBITREEAW-ROEEESBEL 1 L L, Zhcx
L 272 B 7% Table 7-4 |27~7 7,

TRS 472 OBATHRE Y 2 AW 2854 ik, it o o A3 7Cs) 12k 2 Mot
PET L LTS Te) DR NKE R0 HEHET L L (PT™PMTe) 12 X B FEREHED)
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ITBRR 91.8 1%, Bt o0 A & ET o (BTICs + ™IS Te) (2 K BT
TR T83IfFE T fMRLRoT,

Table 7-3 Committed effective dose after continuous ingestion for 1 year, calculated with the
transfer factors of TRS 472

Committed effective dose (uSv)

Ingestion*!  Plant*? Nuclide
lyear  byears 10years 15years Adult
1344137~ 15.3 12.4 23.9 34.7 38.5
g1 l2im+l29mTg 140.7 72.7 72.8 46.2 39.3
(BHBTCe)+(H™IBMTe)  156.0 85.0 96.7 80.9 77.8
1344137~ 283.0 2283 442.4 641.2 7111
S2  12im+l29mTa 369.7 190.4 190.8 121.2 103.2
. (134+137CS)+(127m+129m-|-e) 652.7 418.7 633.1 762.4 814.2
Continuous 134+137 g 11.1 8.9 13.9 18.3 22.0
K1  l@7m+i20mro 2239 1159 93.1 53.7 49.5
(BT Cg) 4 (12TMHBMTe) 2349 124.9 107.0 72.0 71.5
1344137~ 60.7 49.0 76.1 1005 120.8
K2  127m+i29mTo 229.3 117.8 94.6 54.8 50.6
(BHTCe)+(FT™IBM Ty 200.0  166.7 170.7 155.3 1714

*1: The period of evaluation for continuous ingestion is from the harvest day for 1 year.
*2: S1 and K1 shows the average concentration of **'Cs in spinach and kabu harvested in the
southern coastal area. S2 and K2 shows the average concentration of **Cs in spinach and
kabu harvested in the whole Fukushima prefecture.

Table 7-4 Ratios of committed effective dose using transfer factors of TRS 472 to those of soil

experiment
Lot Nuclide Ratio of committed effective dose
lyear  Syears 10years 15years Adult
127m+129m 397 39.6 39.7 39.7 39.7
St (PP Cg)+(HmH129MT ) 8.3 6.0 3.8 2.3 2.0
127m+129m o 37.8 37.8 37.8 37.8 37.8
S2 (134+137CS) +(127m+129mTe) 2.2 1.8 1.4 1.2 11
127m+129mTq 91.8 91.8 91.8 91.8 91.8
K1 (BT Cg) 4 (122 ) 17.4 12.2 7.2 3.8 3.2
127m+129m 91.8 91.8 01.8 91.8 91.8
K2 (134+137CS)+(127m+129m-|-e) 4.6 33 29 1.5 1.4

*: S1 and K1 shows the average concentration of **'Cs in spinach and kabu harvested in the
southern coastal area. S2 and K2 shows the average concentration of **'Cs in spinach and
kabu harvested in the whole Fukushima prefecture.
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ARIEIZ B W T HFEEDREOFMIC AW 2 BATHRIOE NI X0 T v
(MBI D FEFE IR E D K T 91.8 5 &R L, 100 15 < 28 B ATHEMEAVR &
iz L L7e b, AR TR L7IZ THFEFE 20 B3O CTIRAFIY 72 3EAT C & A
T b E T L (I Cs 17BN ey AT 1 mSVERETH Y . 7.3.11C
BT 5 HEERTOHKBEBRDZT 5NEIIEBREL L ERIBEETH D,
Fo. AMEHFIE TH W, mEHE R EIZI T 50 RO FHFE IR
BOMEIX, DADEREY Z7IZBWTHER EARAONALRNWL L THD Z LN
Doz,

74 THFEEDBREIMICARHE NS 2 672 O T K K OAFEICB T DR &4 #
D E

ARBFFENC 1 5 THRE IR E & BEAF OFF 2812 KL 2 THAE DI B O REMAE R 2o~ Ly
FHI T EOZERIC L O RICRE RENELHZ L2 6 BBV THRA L, £
7o, RETIE., BITREOBE T X0 BUHET AL (™29 Te) O FERE R 2R B A
DFEFITB N TRKT 100 BREDOENEL D Z WS- Ttz, LT, FHE
FNREFF MO RIS 2 b DT E ROV THR L., £/ OHEEIKE
T HAMIEORER L 5% OEE BT 2,

THRE R BRI AN S 2 b O T RO & 2 HR & | AL CTHER S
T HHREFNREA~OF GO, WS, 4%, BHENICREN S 25T 2 &0
AIRETH D DNTDWTHEL LT fER % Table 7-5 (2777,

Table 7-5 Parameters contributing to the uncertainty in the evaluation of committed effective

dose

Parameter Degree Reduction of uncertainty in
evaluation

Transfer factor < 100 times Possible in the future studies

Market dilution 0-100% Unavoidable

Ratio nuclide Several ten times Possible in the future studies

Food 3-4 times Possible in the future studies

0.5 times/month for *™Te

Date of start of ingestion . 127
0.8 times/month for "' Te

Possible to correspond

Route of evaluation < 26 times Possible in the future studies
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ARFFECB N THEET VL 2 BB LIZGE. BEEE S ¥ A0 RO TEEERE
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