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Characteristics of the radioactive particles emitted from the Fukushima Dai-ichi Nuclear Power
Plant accident

*Y. Satou', K. Sueki', K. Sasa', T. Ono?, Y. lizawa®, Y. Abe?, I. Nakai’, K. Adachi’, and Y.
Igarashi® (‘Pure and Appl. Sci., Univ. of Tsukuba., *Tokyo Univ. of Sci., "MRI)
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Characterization of Cs-bearing particles deposited around Hama-dori region, Fukushima in 2013

*N. Yamaguchi®, H. Fujiwaral, M. Igural, M. Asano? K. Adachi®, T. Kogure* (*Natl.Inst.
Agro-environ. Sci., 2Tsukuba Univ., *Met. Res. Inst., “Univ. Tokyo)
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Distribution of uranium isotope ratio in Fukushima soil samples

*A. Takamasa', S.K. Sahoo', S. Nakai?, H. Arae* (* National Institute of Radiological Science,
ERI, Tokyo Univ.)
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Fukushi et al (2014) Desorption of Intrinsic Cesium from Smectite Inhibitive Effects of Clay Particle

Organization on Cesium Desorption : Environ.Sci. Technol. 2014 , 48 , 10743-10749
Cesium desorption from clay minerals distributed around the Fukushima Daiichi nuclear power plant

O K.Asahil,Y.Aoi!,K.Fukushil,and S.Tomihara? (1.Kanazawa Univ,, 2Marine Science Museum,

Fukushima Prefecture)
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3.EMMEA. FHRE. B A, HIEKEY S 2014 FEEFES 201449 A
Evaluation of desorption rates of Cs with different sorption states on micaceous clay minerals
*K. Murota', T. Saito" ?, K. Tanoi', T. Terai' (‘The University of Tokyo., “Japan Atomic
Energy Agency.)
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Effect of low molecular weight organic compounds on the desorption of radiocesium from
contaminated soil
*S. Yamasaki', S. Utsunomiya?, K. Sueki! (!Univ. Tsukuba, 2Kyushu Univ.)

— 146 —



N
BE

N

\\

2D07 BEMNSDE DI LRING &K UVZEDIEER
O, EiEsEk?
CIEBER AT T 2 —, 2HEKPRBEHIERE R )

XL ®IC
B —FIR I L0 B SN v T AOREEEIIEICEI Uik, FRICHER Tk
TIE~DWFE A J1 = X ORI &R L= BT BRI L CE < O R e ST
%o —HT, HHRIIWEROKHL S ZLEOTEY, TZCTOEERIZBIT DML YLD
TEERZ DT 52 L b EERMAHETH D, HARICEE LIttt > v 20 A~D
TRV & LT, BHEERT 2O OWIN GEMWIN) . IR M 2D ORI (8RR |
MIRIZILHE LTet v U LD ORI BARIN) % T bhd, FrZ, aF70av 77
T 70 EOBEIEIRTER TIXFMFRFIZITBE L T ool b, BIE S O EE v T A
DI IABINBEEIRWRIOERE & 70D, £ 2T, AWFFECTIIIRE X BRI E(EXAFS) L %
TV THEEZPBE RN TOE > 7 LD F TR & I~ 7=,

EBRGE

WIS RGHERIMRIT D 2 F 7 =T I~ VRZRIZ T2 I K Na> T 77 O E1T 72,
RER LI AR ORI B R, Ok, D280 L7, 10 H L2, a8, L E %
NI LM CsCl KRR L v o A dfafilsg X t7-, Cs WaE sl & flik Tl < i L
7ot BT RV X — N ZER% 4% Photon Factory @ BL9A (2T Cs-Ly, Ui EXAFS A7 k
NDORNEZEAT o T, HEGEE L THIARDO EERHERME CH LB —R T U L EWE S
B FEIEEIC EXAFS 27 M VIE 21T - 7=,
FERENELE

)T LaL T IS Cs O W VAN
EXAFS A7 hARIED BIZZ N ZHLRERD \AJ\AMV%)“/\mfv‘
RERDR DIV, BIBL M. LB LT %\AJ¥AWM§VA/\NRJﬂH
TU T AT YT LKA A EEB L & E BETR
EXAFS A7 hZ&pRLEE (K1), £/, & L“/\/\A/%ﬁ“ﬁ!E
N — ik E LTS T A REEED 2 tira—2x
MV THoTz, ZOZ Lk, B, 08, /ﬁ/\&hvmwwp
L3 BT AOWETHENSSMERGEAT T s e o 2o a5 e

B = b AR LTS, BTG LR KA e
WILETLEE G 0 . DALk L~ ot B Cs-Liy Rl EXAFS A7 [ UMRATHGR
U LW GE DR T & D NEIRIGEHA & 1IN E A T = AL TH D, B2, 08, DA~
DT ARG A T = R LPHERIBERTH D Z L ix, B U ARBHANEZBE) LT b
FRETHEELTWNWDL I EEZEWR LTS, LN T, AWGECTE O LR RIIBHANIZELY
IAFENT M T ARKEE & & BITHERE LT\ 2 & EFFITH B,

Chemical species of Cs incorporated into trees
*K . Tanaka® and Y. Takahashi® (1SSD, Hiroshima Univ., 2Graduate School of Sci., Univ. of Tokyo.)
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Three-year monitoring study of radiocesium transfer in forest environments affected by the
Fukushima Dai-ichi Nuclear Power Plant accident.

*H, Kato!, Y. Onda!, A. Kawamori!, K. Hisadome?, N. Loffredo® (:Center for Res. In Isotopes
and Environ. Dynamics, University of Tsukuba, 2Asia Air Survey Co., LTD.)
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FATERBE) AN . C7 (1) = 2.55 exp(-4.88 t) + 0.149 exp(-0.694 t) (1a)
B[ B | IS 7 (6) = 0.202 exp(-4.96 t) + 0.0507 exp(-0.410 t) (1b)
B[ B | PEAI S © C (f) = 1.02 exp(-4.58 t) + 0.141exp(-0.441 1) (1c)
W@ O C (f) = 0.793 exp(-4.01 t) + 0.0385 exp(-0.160 t) (1d)

Transfer of radionuclides to river by Fukushima Daiichi NPP
OY. Onda! K. Taniguchi (*Center for Research in Isotopes and Environmental Dynamics,
University of Tsukuba)
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Sediment Redistribution and Air Dose Rate Changes in
River Basins in Eastern Fukushima Prefecture
OAlex Malinst, Kazuyuki Sakuma!. Hiroshi Kurikami?,
Masahiko Machida®, Akihiro Kitamura?
(YJapan Atomic Energy Agency)

The Fukushima Daiichi Nuclear Power Plant (FDNPP) accident in 2011 resulted in the
contamination of several river basins with thousands of TBq of *¥’Cs. As radiocesium binds
strongly to soils, it redistributes primarily by soil erosion and sediment transport within water
flows. Each year circa 1% of the *’Cs inventory in the basins enters into watercourses and is
exported out to the Pacific Ocean [1,2]. Therefore, although the total inventory in the basins
does not reduce much each year due to sediment migration, a large amount of *’Cs in terms of
absolute magnitude is redistributed by soil erosion and sediment transport. This is a particular
concern for areas in the basin where eroded sediments deposit and accumulate, such as near
river mouths at the Pacific Ocean, on floodplains in the lower basins near the coast, and in
reservoirs [3, 4]. Moreover, the gradient of high *’Cs densities arising from the accident plumes
over the upland areas in the west of the basin areas, compared to relatively lower *'Cs levels
towards the coast, mean that the watercourses are generally transporting highly contaminated
sediments into areas with lower contamination levels.

This study combined sediment transport modelling with air dose rate simulations to
understand how dose rates at areas with high soil erosion/sediment deposition rates in a river
basin are being affected by radiocesium redistribution. The sediment and radiocesium transport
simulations were conducted using GETFLOWS [5]. We simulated sediment redistribution
during typhoon floods, as the contamination redistribution predominantly occurs over these
events during the year. The air dose rate modelling was completed with a tool designed to model
13Cs and '¥'Cs distributions varying both spatially and with depth in soil [6]. The dose rate
modelling took GETFLOWS results for *3*Cs and **’Cs erosion and emission as an input. We
analyze the relation between the soil redistribution pattern and the air dose rate in particular.

[1] A. Kitamura et al., Anthropocene 5 22-31 (2015).

[2] O. Evrard et al., J. Environ. Radioactiv. 148 92-110 (2015).
[3] H. Kurikami et al., J. Environ. Radioactiv. 137 10-17 (2014).
[4] S. Yamada et al., Environ. Res. Lett. 10 014013 (2015).

[5] K. Mori et al., 7th Int. Congr. Envron. Model. Softw. (2014).
[6] A. Malins et al., Submitted to J. Environ. Radioactiv. (2015).
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AN -k REDRIZE [ 5 HETHE L S ™ ADBTB
2D11 12 EREEEHE LT
ORI, 38 9L, Seypk—BR 2, pm s 3
Ve KPR T, 2o —_ w7 | S EERUERE)

[IFUDIC] BEFE IR ETEFRIC L RBL, MEEICHE L EtEE S T A

(Cs) I/ - WEIEBR I EWEE~E1TT % (Yoshidaand Kanda, 2012) 7%, 4S1%i%
WE~OBAT TN EZEIC 2 5, K« WEIEER OREKIZIB N T, PRUKEUIIR) K &K
DIRAFETH Y, Wy ORIIR AT O WA « WIS X VAL E ORI R E
SEAT D728, WMES~OBITEE 25 E TR CORMSE Cs OBERITEE T
b5, LU, FEATHFE TIERINIIRR ik COEREHIIRIZE £V (e.g. Sakaguchi et al.,
2015 ; Volpe et al., 2002), VAR TOZEENIH O STV RV, ABFZETIE, K
T DG Cs OENRE 2482 L, I -VRK-IFEDRICHBIT DB TR LA LT 5
7o, MRIRWEE R E) A2 b O TRA)ITE ] I8 W TEGBLRI 21T - 72,

[BLG 8L R OV bt ] BLGBLIRANI N ZRIZ Tz - TITY, 8RS SERA N h&IZK
I« X OB & KB BRI L 7c, KERBHZ 045 um AT LT 4 L2 —TAIl
ATV, T4 NVE— EOREBEYEIIRFEE LT, AKITEFES LTHIE L,

[ 5R &5 52] kirhe ¥'Cs 1T O RISV DD LTy, L ZER A
v MR THAMEM R R Y, BERIREICED T2 b, 2 MEESETIE
R - HEFE I 2 HEHI S 7o, —0F, A X2 MRITESDITHAD T 5728, Tk - HE
T 5 2 & Bl A~BATT D L HER ST, VATERE BCs 13HESY O BRIV A
BINL, I EANEKDIBERO LT oy &N, D, ¥'Cs 1ZIRIERL
& UTHAE L, RKIRCIRRBE ) HEall (Na'™° KM & A 4 %8 (Liuetal., 2003 ;
Evans et al., 1983)) 9% Z L AVRB S N7, BUSBLI T SN2 IA1FHE B'Cs B &
TARER TEONZMRE LY 202 LD, KN TOEBLAN ORTERE P'Cs i
AWEZ BTz, NS (2015) (34 ITH 2 g T /K 9E ) (Submarine Groundwater
Discharge : SGD) 2MFET D AlfetE 2R X TH Y, AHFFETYH SGD D> 7 tEx
5D ERE K DR R R FH P /KRR T 2l LT\, SGD O—FiTh 2 HEFEY)
BRIk DFAFHE ¥'Cs 1 FE IS K F~ i T db 5 (Sholkovitz et al., 1983 ; /M &,
2015) 7=, HEREMIPN TIAME L7- 'Cs 28 SGD IZE £ T WA ATREMEN & 5, £72, SGD
DI, RIGHEFEY DB LITFIZ K> THHEEMRIBRUK 2 KR~ &% (Beraetal,
2015), A%, & B2 D HURYE Cs ORBATIRAE OFEMIEI D 7=, HEFREWFIIKS> SGD
LEOREL T K-HEEMHAAER 2T 20BN B 5,

Dynamics of Fukushima-derived Radiocesium in the System of River — Estuary — Ocean: A
Case Study of the Matsukawa-ura Lagoon, Northern Fukushima, Japan
S. Kambayashi®, J. Zhang®, S. Shibanuma?, and H. Narita® (“Graduate School of Sci. and Eng.
Univ. of Toyama, *Cbec, * School of Marine Sci. and Tech. Tokai Univ.)
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2D12 FERFEFEIAVE 129 DEEN SBEADBITHER
Ot fEAR L SRR 2, BEHm— 2 mhkks,
BOEEY Mgl ®, mEss . R EE L hss ®
C RIS IES, 2R T A Y h—7 3 RO RUERE
B, E B IRIRBEAIGE . 4R B RERBTTEE, © R AURIE M)

IXC®HIT
W I BT FHIC & > TR S = BFFa o 21 CRU < 1,570 154F) 13 8.01 GBq

EHEE 4 (Hou et al, 2013) . @iV MEFROTEME, BREET TOBEME, A0 AR & OBLFE

72 EOBLEN D BRI B X OVMFEREEICD - 2B T8 2 RHIRICHEET 5 2 L 3%

RO 1 5> Tho, FHEE P1 O EBATEBICE L CULTO 3 fEHLNCT S 2

ExHIE LT,

1) HrHEJINCEBT DR P oI E 77 v 7 2

2) I AR I8 0 B EEHEREY o o 21 o3 A

3) JEREJEAMHKIC I T DR E K OMEREA M h o 121 43 AR

AL s
JFE 7~ & AL VE~ 30-40 km {1301 2 L3RI & OB IO Fifiic W T EikirilEmE o 77 —

VT 2012 42 12 H~2014 42 1 H Oyl E 2 H T L8R LT, TH 225 2 km IO 2 Hi s

IZIBWT, TRE 3em OWRFEHEREY 2 BB U 7o, JRE0° D FEFE B~ 6 km OO7KEE 20 m Hig 230

T, KES mZEDWAK, BROY B ANV ERR L, 26 OREHZSWT, s &

SIHHEIC L0 PLRIEZRIT, Fb~ =0 DS R MR € Cs JIE & FEE LTz,

FERLEZE

1) Bl FRtcBiT 28R o PIEE X 09241 mBgkg" TH Y, H L oMEYE &
LERWFEBAMEDSGR Y H iz (R*= 0.88), ME/KEDZ ) o7 2013 4 9-10 A DKL TIR 1 75
v 7 A1% 7.6 — 9.0 kBg month™ & #EE S Au, FEETRETS Y D LLER TR LRI &R 7-k 21 23
% &Ik S,

2) BB HERE Y h oD 2 2L 5.8-8.4 uBq kg—1 TdH V. T H 25 D FEEE & BE L T
7o ZAVE OEIEINI R OREHE L 0 2~3 KK - 72, LRI S ik 70k 21 o HE
R TORN, I L OVMHEERER~OBITOAREMENR B 2 LTz,

3) 2014 4E 7 HIZB T HHE/K T OWIFRE 2113 01222 uBq L TH Y . REEEIZIZ L ETOM
HOFTRbEN-o T2, B A29LO P13 42-48 uBq kg TH V. K L D 1 20-400 fi5E
Mmolz, ZORRKE LT, HFHERITET DMKROEN PIREORENE 2 bk,

Study on the migration behavior of Fukushima accident-derived iodine-129 from land area to the marine

environment

OT. Matsunaka', K. Sasa', K. Sueki', Y. Onda', T. Ishimaru?, K. Taniguchi®, Y. Wakiyama® T.

Takahashi', M. Matsumura®, H. Matsuzaki® (*Univ. of Tsukuba, “Tokyo Univ. of Marine Science and

Technology, *Fukushima Prefectural Government, “Fukushima Univ., °The Univ. of Tokyo)
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EEE—EREMICE UBECHRE SN R FYL
2D13 DEEREEOKSE

OFME A ', REAME—ES 2, (HmER’, EEAE '

(MR RKVELERT . 2 UEPERT 22 BE FE MR . 2 5LRATR)

[iZC®iz] P F v s CH IR IRET CERSN D BHEMED 1 >Th 5,
TR OFH D%, ZROBEMEME 25 doKB AL, £ O NS
WL, P FTLARED LS SWMEICH S L, EDO XD IZIEB T2 i <d
230 TR, ABIFIE TIRFUIE Sl i (2 BAL PR TEREX L 72 R gk o b Y F 7 A
REZGNT 52 LT, F)FULOUETOSMMEZH BT LIEEH— I B OE
HRRELZ RELD 2 L2 A E LT,

(BB LUV HT] s/ 2 » H#% o 2011 4 5 A BRICHFEERI & 230
WX OBEREN @R OREHKZ ST LIz, ) F U LAOSHTIZIE, ~Y 7 A-3
A r7uauikEnWiz, ZOHEEZROCIUINERD B RREHANEIZ T 1710 LLFodb
RVREHECTHET D Z LN TE D, BERSNWARENT, 9 100em’® 2788 L7=
BZE VT E ORI AN, BEYEREE L > TRFENV UL ZMT A LT,
FD%, BELILEEEZET O — 2 —NTH,r ARE LTz, BRETIZ U T U LNE
BELTANY T LA=-3DBERTHDOT, TOEZPEL TN FULAORE LMK
D,

[fERB L OER] EEMEETTO N F T LO0HE, IETE < A TRV VE M
BRI, B w137 (PCs) RN ER L, ZHIERREOTRNBFICH > T
WAILTND Z EERBT 5, AT LIk N F 7 AREIZ 0.1~03Bg/L THY | &
RTHBEDHKIT TR WOME (0.2~0.5Bq/L) &2 520A, FHHETD R BIEA
v 7 7Z 7R (80.07Bg/L) L 0IZHASLIEWEEZ R LZ, &512, *H & Pcsd
BEIIZEOMENRLON, TOME 6RO HPCs E RS -T2, 1HEt
QO L DL, Z—VE U EEMREAKD H & PCs OSREEE TR L Z 1:100 &
WESNTEBY., B L7 H/PCs lld Z Uiy, Z ok o *H/PCs F AN %
B SRk D PH/YCs iR o T &L, PCs DFE~DE BRI
B L AR D= PH/YCs e s PH O E~DOEBEREEZ AL 2N TE DD
LAV,

Reference: PHJAtL (2012), HARJREF /15T SGRSCEE, 11, 13-19.

Direct emission of tritium to the ocean due to the Fukushima-1 NPP accident.
*N. Takahatal, Y. Kurnamotoz, M. Yamada® and Y. Sano' (lAORI, Univ. Tokyo, 2JAMSTEC,
*Hirosaki Univ.)
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