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Reuvisiting research on the vertical transport of radioactive nuclide from Fukushima Nu-
clear Accident

WA= 1 2k ris 1 s 8K 1 !
KAMOGAWA, Masashi* ; SAITO, Shogeh ; SUZUKI, Yuko'

VHCE R RP BB Y AR
' Dpt. of Phys., Tokyo Gakugei Univ.

20114 3 H DR SH— R FHIC X 5 BESHEMEORKROMZAICIE. I al— g Y EDHBRDIZD, @EAmD
T—ANEEEEZONS, TR, RO T I)V— T K2 HEHROMFENE SN, (LTHORE S FE R K
DI HEIE DTSRI T E %ﬁ’“lbﬂ"(% % Libam O oo BEDOFIEIC K > TITONTCHTAE Tld. Cs134ldH
HIBRSELA N TH o 7y, ¥ 2 TV oI DRI o T TR B 5 72, BHIE N e >l e bEABNS, T
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Modeling of downward percolation and prediction of concentration of the radionuclide in
soil by ADE
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Correlation-research about fluctuations of the air dose rate and weather conditions
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Development of the radio-aerosol generation system using spray drying method
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ZHANG, Zijian'* ; NINOMIYA, Kazuhiko! ; SHINOHARA, Atsusht

VRBRRZERZERE BEARRZERE, 2 RBRORSERERE  BAIER), 3 REORSAR R F2seRt
!Graduate School of Science, Osaka UniverdiGraduate School of Science, Osaka UniversiGraduate School of Science,
Osaka University

EEHE— R IRENOFHIC X O RIS KEDOBSEEN BRI E Nz KURDILEYILA DS TEY)
HiEFico 7oV )VOMK CRAPZHNE X NERHICILE Ulc, ZOHRTHELE GRIAREIEY) NOUAEICEH L
e, BEREEIZ 7 0 VOV EEAEEICEZE L TS T 25 MiE L. BORNTWIMICHDIAZN, BRE LT
AT BIELE D DOUWERE 2D, TDITDORERBICTHBOT, FHCHERERED @ W FEFEA OB TldEz ik
BITOCAMAAL THBLEZEND, WENDBFEEDOWIERBICIB N T, D SITHEMIIE N 2 FEH I
EMHENZBHENRE 26 EZ B2 %, FERTIN T Ot Zd—RINC K SRARSNTOV SRR E D & TGHE D
HNESDONTHD ., FRATIAO BN E OREENDUAE & 72 il d % BRI KR8 Z KIFT . B E O
TEVINOWTIATL A & Z DD NMENDNEIRINZ FHM T % 5 A T, ARRICBI U TIEEIARIC 72 2 RN T ORE M
WEOERZETY V7355 A TEETH S,

CNET. BEMEYE FRC Co) DEmMWRIICE L Tld, ZERNIA Csz2 B ATTATRZ O RMICH & L TEHM
T HINETHRENT NS, HYIORKEERE. TARZRINRICTENTRT X TORR, ISROL AR EDZbE L5 T

T ERRINICDOWTZ L DT EMNGH > TE TS, {LAHBICEHR LIcha. 21 Dong 5 DFZE Tld Cs,COs
DAL CEEHEICHRIN L 72356, CSNO; % C,S0;, D 2~5 {5 EINE NG T b > T3 [1], LhLndh
DREE . MUNEARETH 57 0V )V EREEZE L TS 3 529 a 282 HEH T 2 80 TIE% <. i
O XS EHEROYIEDZEFNADEHIC BN TERMMNES ., TNHITH LT, BEHMEEZIEA L TRAE T S BIEY
IV )V IS S8, ThE 28 %27z Madoz-Escand® DEBRNH % [2], LA L., SHOFHLITIBWT Cs
WBRKHZHELT Y 0 VO THEE S NIz EAVRBENTED [3]. CsDILZEHRRIC K > THEHWEZHEINZ(LT
LHAHeMEN S 5 T ED . Madoz-Escandé DEERT— 2 % FIWW T4 B O HIIC BU 2 w2 22 8) 2 ISR %
TEREELV, WIS REZ EREICHTET 2701ct . FIFORNZHB L ZEZRAR T, 270 Y)VCEEN 55
VI DB IR L P WIGH L 215 2 BN D B o

AW, WEH R IRBIOFERIC IO BEE N, M7 o Ve UTRKHPZHiL S iz CsD., fEAN
OISR ZBIRT S ZHNE L TWVS, TOEHDIC, BEHE CshHEENHBLZ 7 oY LaE N TINCRES
., T2 bO—)VENEREE N CHEYIOBEMmICEEILS S8 2 FEBROEEPLE L 5, MG CsZHwVwa T & T,
FEPMARICE D AZNTHO S EIFHETERT 2 Z LMW TE. WAPAD CsOB T2 EHMNICBIITE 5, R TIE
EHE Cs =7 1V IVDOFE Y AT LOBIFEDOFMEN T 21T - oo BRI EIET 7 10 V)V OFAE R GE &
MHEND FikZ L O B EZ RN U8 E ) VR X DA L, WimZz 3> b a—)b Uiz ZEAic
T, S ANVZRHT 5 & THMIAEZEE UTHRHIT 5. MBS NcF v U N\—NICEZEZEHT 5T LT, EHE
FEZT QWIKDHFEFE L., IWIRAN O OILZEHRE & AU NEREE L7 oV ILME 55, HETIE, ERLE
F v N—DFM. ERINZEFEDOIIR, B5NM 2517 0V )VOYERPRFIC DOV THE Lk d %o

[1] D. Yan, et al., Journal of Environmental Radioactivity, 126 pp232-238, (2013)
[2]C.Madoz-Escande, et al., Journal of Environmental Radioactivity, 73 pp49-71, (2004)
[3] N. Kaneyasu, et al.,Environmental Science & Technology, 2012, 46 (11), pp 5720?5726
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Atmospheric Radio-Sr and -Cs Depositions at Mt. Haruna

Tt BEAN T ARG st RN YEa] MR BT
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FEHE, BT O EOMICNIE T S NIIEDTE FAEC BT, KM FZHitE L, £ Iica N5 Ut
FED OSr Rtk CsOBZER L, KM FEOBNZIML TE iz, 4YZ OB, FiioD IiXicBl 5%
TEENE DRz ZTICBNT, HHAKHZEEI NS EERZ X bz BRICHET 5720, (LEHisz3 A Thlh
ENZEDTH B, LHLEDNDS, KETEMEE —JHHFMIC K 5 KREERFEDOHEFIRIUC DWW T & LR e G T — &
MEENTNS

= (E?F‘%Lﬁr‘.%“m’ﬁfh 36° 28'N, 138?52'E %/ 1370 m) 1BV T, 0Sr& BTCsDE FEBNIZTT -7z, alFHREL
1 20064 RICHAIA L, 4 TKROKEZ Wz, MEH—FEHFRRICE 1 EROKBEZHNTOS, 2R 2 mm2X
WT 100 p m Ay 2 DOFiT A LIHEY) & KRR OR T2 E, B2 Ul 20 Uzilkl e Ge Y8 Ak s
ICK D vy BRHEICH L, BURYE CsZRIE Lize ZDBDMEHEZEDEHC X > THRTzREEA b1 > F 7 Lg%z 20Sr20y
ZHG T E LTS 2n HA 70— gRMRIIHIERIC K DRIE LTze ZhZEh D %ﬁi&bi SGIRZEHT TR L 72 T4
PR K O R Uz, 20Sr DT TAEHIC /T EL U 72153 7% ICP-AESH DB THNT L, LELRD ARG
Tzo BHHER KUK FYRZEERZ T, B FEZEE L,

137Cs H k% FEE, T FAE LTz 20114F 3 HIC 14+0.5 kBa/nt TESSRTOKHEL D & 520 L 6HTKEW, LH
L, DRIRLLRT 2 LK 6H DM FETH >z, 201LERIATIE, B'Csff F&IZ 18.8kBg/nt THH, ®iFvDOLIF
O RO TETH > Tz, MBFHTIE BCsMFIFFER T L TWADT, mitkfEfid THIBELZ 40 kBg/n? O
HERERD, DIEE D EHMNINCBRERIGRUNZ o122 Enh o Tz, BHIE, BERIETOWb S
Ry FARY MThDBTHEEICAIE L, SCRRPEIC K B2~ v ¥ 71 K 5 B41E 1T 60-100 kBa/md & #1
HENTOED, EHREH S IBEAH LD E@EEORYD, FHCYRHSEMIEZ 7256 LIEEBIC K 3158210
Ot L, i)y, 20114 3 Ho °Srff FEX 3.114+0.03 Ba/n? TH Y, ¥7Csk FEODF 1/450072 > 72, C
D VS FEE DB BHDOK 6 B ThH o1z DILFERRIC, BRILICBWTE 0Sr D FEIHGHE Csictt
NUNE L, BIEHITTICET B 0SrIc X B EREANOREEIIBERE CsiZ EREL Ao 72T LR TE T2,

F—U— F: EE - EIEF, BEHERE Y, A barF o L, U L, il
Keywords: the Fukushima Daiichi Nuclear Power Plant accident, Radioactive deposition, Strontium, Cesium, Resuspension
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Sedimentation processes of radioactive Cs contaminated soil in storage reservoirs in lwal
Fukushima prefecture

BHHON L ELE EN Y BE -2 HE O RO AT BRI
AOI, Yusukée ; FUKUSHI, Keisuké* : TOMIHARA, Seiichi? ; YOSHIDA, Kosukée ; ITONO, Taekd
KASHIWAYA, Kenji1 ; NAGAO, Seiyd

LRIRRAE, 2 DA EE NS K U KR AR
IKanazawa University Environmental Aquarium Aquamarine Fukushima

The Great East Japan Earthquake (M 9.0) and subsequent tsunami, which occurred along the eastern coast of Japan on Ma
11, 2011, caused the accident in Fukushima Daiichi nuclear power plant. As a result, large amount of radionuclides were releast
from the nuclear power plant and caused radioactive contamination in forest, soil and reservoir. It is recognized that the cause «
the contamination is mainly due to the radioactive cesium (Cs), because of the relatively long half-lives and the released amoun

The attenuation of the actual radiation dose in the evacuation-directed zones in Fukushima prefecture has been greater than t
predicted form physical half-lives df*Cs and'3”Cs (Nuclear Regulation Authority, Japan (NRA), 2013). The radiation dose
in Fukushima is related to the abundance of radioactive Cs accumulation per unit area (radioactive Cs inventory). Therefore, th
attenuation of the radioactive dose were most likely attributable to (1) desorption of radioactive Cs from soils to natural water anc
the subsequent diffusion and/or (2) erosion and transport of the contaminated soils to downstream. The distribution coefficient
(Kd) determined from 137Cs concentrations of suspended particles and the solutions in some rivers in the affected area has be
reported to be 105-106 (mL/g), which indicates that radioactive Cs was hardly desorbed to the solution (Sakaguchi et al. 201-
Nagao et al. 2013). Consequently, the former scenario is more plausible to explain the monitoring results.

It has been documented that the transports of the soil particles with radioactive Cs were accompanied with the natural wate
current. Then, it is expected that radioactive Cs tend to accumulate in the places where the retentions of water current occur. |
terrestrial environment, one of such places is strange reservoir. Aoi et al. (2014) suggested that radioactive Cs in the catchme
area had been eroded and continuously deposited in the storage reservoir. Their study suggested that the reservoirs possibly [
role of a sink for radioactive Cs.

Fukushima Prefecture Government (2013) investigated the 134+137Cs concentrations of the bottom sediment of 1640 rese
voir in Fukushima Prefecture. The results 134+137Cs concentrations was weakly correlated with the air dose rate. On the othe
hand, even the space dose rate is the same in each district, the cesium concentrations of sediment varied 3-4 orders, which in
cates that the functions of the storage reservoir as sinks for are depending on not only ambient air doses but also the sedimentat
processes in each catchment of the reservoir.

The continuous observations of the deposition of radioactive Cs into the reservoir is essential to understand the storage functic
of radioactive Cs in reservoirs for the future use of the storage reservoir and for the prediction of the migration of radioactive
Cs in the local terrestrial environment. The aim of the study is characterize the sedimentation processes of contaminated soi
contaminated by radioactive Cs by means the sediment traps in two reservoirs in lwaki City, Fukushima prefecture.
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Behavior and migration of radiocesium in brackish water: A case study of the Matsukawa-

ura lagoon, Fukushima, Japan

AR R 1 R S Y BE B W 2 BKH s 2 SE BB A S o R & AR 3R S — [ S
KAMBAYASHI, Shota'* ; ZHANG, Jing' ; HIROKAMI, Kiyokazu? ; NARITA, Hisash? ; SHIBANUMA, Seiichiro* ;
SOMA FUTABA FISHERIES COOPERATION, Matsukawa-ura branch menibers

VELRBEHT, 2 SR RI RS, 3 B RIEE, 4 > —Xw 7, 5 FISPEEHCE IR &
IGraduate school of Sci. and Eng. Univ. of Toyarflzab. of Radioisotope, Univ. of Toyam3School of Marine Sci. and Tech.
Tokai Univ.,*C-bec,”Soma Futaba Fisheries Cooperation Matsukawa-ura branch members

%ﬁ*ﬁﬁ%ﬁ JRTIFEEHIRIC K 0 2 < ORGSR EREE T ATREL U7z FE RICHERE L T 2t >
Ly (LR, Cs&9 %) &)l 0 CREMNICHIENBITS 5 L EZ BbND, AT, ELWES AR & DI
TR & ZF OF AT Z R R OE TR E LT, CsORikUBITaRZHOMCT S 2 HNE L,
FVEHREUE 20134FE 9 AD SHkGIICIT> TV, F Tz, 2013 11 H 26 A5 12 A 19 HISHT THRIIHN 9 St
VAV NIy TEREL, R TR Ul B U T2 HEREY) « TRRRL IR S B 14, Ge PR Es A L
THIEZRTT> T2 IKEREHE A B 21T, HREYIRFREL LT, ARV VBV T T VBT VB LEIC K > TR
UTct%, tRfEReEL L CHIERIT- 1o KD Cs-1371EE OB IZ R ZE IR DR E L AT LTVt &
M5, HEHEZIEL 7z Cs-137TIEE OINE FEMEDORERS|Z Ty ks UT5ER, HEREYI O Cs-137D 34N - 3 WBim
A K 0 &L, WSO EHREHEBEEED BN T WS T EDBMHERIE Nz, —F, TEERIF DR+ 9N U Cs-137hi+
Wi, BRICHANBIERTRENC DS, N THERER LR FOIYIC K D EBNANIEEINTWS EEZ 5N, ki
T PG & VBN ORI D Cs D EHREHUASRED EE A EETH S T LM E Nz, Tz, Kficisd i
THE Cs-1371317)11, VA{FHE Cs-137I3 VUK CEIEE TH O, TAFREEMNT UK THENT 22 e b, AFRELE L
TOFRBELEETH ST hVhot, HIC, TRKBICE 2 TATFRE Cs-137EE X, 1)1 & M EKDOIREGHRD ki 7
Oy hEN(T M5, FKETR T BRILTWS T ab\Tﬂﬁéfnf_o FIH D Cs D EIRIFEREEIC X, CsDIA
fR U 72k & o\l & DMK e 55 LTV 5 T e HEI S iz,

F—T— R SR D L, UK

Keywords: Radiocesium, Blackish water
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Multiple synchrotron radlatlon X-ray analyses of radioactive microparticles emitted from
the Fukushima Nuclear Accident

ANEP EOR T B A L B A L o SR SR 2 R RE 3 e E Y JBAT )EA] P
Fitja BEA 5

ONO, Takahird* ; IZAWA, Yushin® ; ABE, Yoshinart ; NAKAI, Izumi! ; TERADA, Yasuk@ ;

SATO, Yukihika® ; NINOMIYA, Kazuhiko* ; ADACHI, Kouji® ; IGARASHI, Yasuhitd

VBRI RS E AR, 2 @R A o 2 —, 3 B, 4 KBRORE, 5 ST
IFaculty of science, Tokyo university of suen&éASRI/SPnng 83Tsukuba university' Osaka university;Meteorological Re-
search Institute

20114 3 H 11 HICHEAE L Ie RHARE SIS 58— HEMUC & 0 . REOBEMEYE D RGBT &
N, SHIUCHH L7z, T HICHERD S 4FFR LS5 HICBOWTE, RO YR IIRED TR E WD, 5
B EBNNGRENDNRREND, TO—)5T. MRS NBEHEEZ O & O OFHZEY IR - 1[:?&’9&'@4?%&;9@\
T HRBRELTVS, A A=Y YT TL—b (IP) ZHWEA— T VATTT =2k b, TR TIERA
W, THES X ORI U Is iR OB I E O ED R S N T % 12, RRCRZMEEIC DWW T, A
Fit7E 13 D X OKRIIZEAT THMIEZIC BRI L 72 KU EED B FgH Cs%ahtﬁ? GHEFR Csh—)V) ZFA
U, KIS Ehiag SPring-87% W2 URDE X SR 2110, AR ORI KL & s 2 4E R (FP: Fission Produgt
BERBUIKBIED AT ARMETH 2 2@ LTz, LML, CsR—ILD &K S HIFKEEOBS R 3D <&
LA TIIHEREE N TH ST, TR THERE S MR FIROBEHEEIC DW TR E Nz hilhiizn, £
TAETIE, D IETHLNDOEREHIC FRIRROBER TR FIMFIET 5 C L 2 FERET 2721, faEIRNOHEREY) 2 /1Y
U, SRR T OEPRR T KT X 80 72 O 1AL 2R DRIl 217 - Tz,

RN, RIS RAEERRRTIITIC & 2 AR DEIN T — )V in BERIN U 7 HER Y 72 W Tz s b/kEZ2 W TE Y 2
FrEL7zDB, m%mwti—bﬁviﬁ574—kibm% EZHALTWARTORfizRiELl, v/ =at
L—2ZHOTH#E LTz, 7%, Rirokitt « IPIRZ2 iR % e dIEEE FIEMEE (SEM-EDS I X585 - 77
WiZATO, I CsOAMZIEET 5 72DIC Ge PRI Z W A V<A Y FVIlEZIT > T2, L_FHE
Ok 2R 7~ YT —7 RICHEO T, 7 7 UVARICEE U, BEDERERH ORERR & U, EDE5ERE SPring-8
BL37XU ICTITW, K-B S T —ZHWTHERGH 1 p mIcHDOELTe X Bzt e Uiz, #0E X #0# (SR-p-XRF) T
WEAXRT MVREDOMIC, XY AT —IZ AW CGRARZRBICER L, A A=YV T 21157, E7z SR-u-XRF TR E
N7z Fe Zn, Mo, Sn®d K Bl & U O Lg Wil ot Uy #OEERIC K% X #RRIm 5 figt (SR-p-XANES) %
TV TS OILEROEAREZ RNz, TGRS X BT Ty bbb oy —ZE L. X #REH o8 (SR-
1 -XRD) 1< & O KT Ot aAE 2 i\ 7z,

B NI MR S| GF 6 RiF ORGSR 7270 #d % T LI LTz, SEM-EDSIC X 2BI% Tl 1Z& A E DI
BRI 2 p mOERIRK 7 TH o7 Flow HUSBARY MVABEICEK D 6 K3 N TTHEE Cszais T & 28 L
oo 20114F 3 A YRHTHEEMIE LTz 134CsM Cs DIRELLD 1 Thoe T b, NS DK FIVRES 7
KD THBTEMPHLMCE STz SR-U-XREADHTIC KD, Wi LIz 6 ki I RN Th D, FPEEbN I A RELHE
(Rb, Mo, Sn Cs Ba/z¥&) &. JRFIHOMEMEHRE BbNn2ick (S|, Fe Znk ) MHiEhiz, £/hir6
K055 1K bk, BEREBbN2 UDRIEENT, SR-u-XRF A A=V T ORENS, T 5O eIk
FHICH—IZH L TWB T &NV oTzs SR-u-XANES Tlid, WINOK FICBWTE, EXPTHS Fe Znk &
U FPHERDOWMEILER TH S Mo, Snitic, SO N T DIKETIFEL TWA T EDIHEMCE ST, T ORI,
XRDIZK D 6 R I NTTEITE—=I Bt Niah o7z 2 eh b E LI iz, DLEDREANMIRIE, SefThige D) T
FHAEINZDOEHD CsA—)L e EbDH T —HL TV &b, IFKIBTEOREHER 1-HY, BE S Nzt - I
720 T IRHIPICIRE L 7e T & 2 L 2SR LT, [ARFIC, AWFZEORRN R EUERGE U 7o /KERETHIC
ffb“(b\t; Eo, REINGZE 2RO EVRBRENTc, SBIFICER L TOVAITRICDWTERIN 21T

VIS K AR L 21T O RHEICTH B

1) K.Adachi et al.:Scientific Reports3, 2554 (2013)

2) N. Niimura et al.:Journal of Environmental Radioactivt39, 234?239 (2015).

3) Y. Abe et al.:Analytical Chemistry87, 8521-8525 (2014).
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Altitude dependent radioactive contamination in the mountain area of Tochigi and Fukush
prefectures

M PETS 1 SR 1ERH 2
HOSOSHIMA, Mutsud* ; KANEYASU, Naoki

LIRS AR AR, 2 SRR ST
I'Mibu highschool?National Institute of Advance Industrial Science and Technology

Introduction

During the accident of Fukushima Dai-ichi Power Plant (FDNPP), the discharged radionuclides into the air were transportec
to the wide area of Eastern Japan and contaminated land and marine environments. For the plain areas where most populat
resides, the horizontal distribution contamination has been surveyed intensely. On the other hand, in the mountain areas whe
less populated, the studies were limited. Airborne surveys conducted by the Ministry of Education, Culture, Sports, Science, an
Technology, have mapped the contaminated are in Eastern Japan widely, but the obtained horizontal resolution is relatively lov
i.e., the horizontally averaged value from a diameter ranging between 300 and 1,500 m underneath the aircraft.

We measured the altitude and horizontal distribution of ambient gamma dose-rate (GDR) in mountain areas of Tochigi anc
Fukushima prefectures on foot by use of a portable gamma ray detector carried along. With the results, the contamination pa
terns are categorized and the possible mechanisms that formed them are proposed.

Results and Discussion
Instrumentation used in the survey is described in Kaneyasu and Hososhima (2015). According to the altitudinal distribution
of ambient GDR and the location where the contamination is intense, we classified the contamination pattern into four categorie:

[Type A] In Nikko-Kirifuri mountainous area, ambient GDR distributions have same altitudinal pattern showing the maxima
around 900-1400 m (ASL). In particular, sharp peaks were observed at approx. 1,040-1,080 m ASL at Mt. Nakimushi-yama,
Kirifuri Highland, Mt. Gassan, and Mt. Bizen-tateyama. This area is about 20km in width and located approx. 120 km north of
the central part of Tokyo and 160 km southwest of FDNPP. The variance of GDR is large at the GDR peaks. A hypothesis on the
formation mechanism is presented in the separate presentation in the oral session (Kaneyasu and Hososhima, 2015).

[Type B] In Aso-Maenikko mountain area, the altitudinal distribution pattern of GDR is vague and showed constant value with
small variance.

[Type C] In Mt. Takahata-yama and Mt. Gonta-kurayama (located in the southern end of Oh-u mountain range), the contami-
nation intensity was intermediate, and any particular altitudinal distribution pattern was not observed.

[Multiple types integrated and other formation mechanism] In Abukuma mountain range, which is located closer to the FD-
NPP, several patterns are identified. Sharp peaks in the altitudinal distribution of GDR exist in Mt. Kamakura-dake and Mt.
Yomogida-dake (Type A). The mountain ridge between Mt. Kittoya-san Mt Futatsuya-san, significantly high GDR values were
observed (similar to Type A). However, the south-southwest face of Mt. Futatsuya-san (the opposite side from the FDNPP)
the GDR was smaller one order of magnitude than the ridge and had constant values with small variance (Type B). In the othe
mountains in Abukuma mountain range, the ridge of the mountains were often contaminated intensely. In some mountains, Typ
A contamination were observed with an additional contamination localized in the upper part of valleys.

Simple dichotomy paradigm of dry and wet deposition is not enough to explain the formation of these various types of dis-
tribution. We presume that Type A is caused by cloud/fog deposition (Kaneyasu and Hososhima), Type B is the result of dry
deposition, and Type C is formed by wet deposition. In Abukuma mountain range, where is close to the FDNPP, the integratior
of Type A, B, and C may have occurred in many mountains due to the arrivals of several waves of radionuclides in the form of
clouds, aerosol state (dry deposition), and precipitations, followed by the modification due to experiencing 'weathering effect’.

References

Kaneyasu, N. and Hososhima M. (2015), A new insight into the deposition mechanism of airborne radionuclides from the
Fukushima accident, Proceedings of JpGU 2015.
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The distributions and behavior of radiocaesium according to grain sizes in sediments afte
the FDNPS accident
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INational institute of Radiological Science (NIR&Jokyo University of Marine Science and Technologjylarine Works Japan

The Fukushima Dai-ichi Nuclear Power Station (FDNPS) accident in March 2011 led to releases of large amounts of artificial
radionuclides including3*Cs and!3"Cs (radiocaesium) into the environment (ocean, atmosphere and land). As of February
2015, based on TEPCO’s monitoring dat,Cs activities in seawater had exponentially decreased more than 10 times com-
pared to the activities before the FDNPS accident. However, the activities in sediments have decreased more slowly than tho
in seawater and they have had large fluctuations. Some controversy remains about the radiocaesium transition process frc
seawater to sediments and its behavior after accumulation. In soil and sediments, the radiocaesium activities for finer grain siz
tend to be higher because specific surface areas of smaller grains are larger (e.g. He and Walling, 1996). Therefore, it is nece
sary to consider the differences of grain size composition in sediments in order to compare distributions of lateral and vertica
radiocaesium activities and inventories in coastal sediments, which are commonly of several grain sizes. This study was aime
at elucidating spatial variation and the behavior of radiocaesium activities and inventories for different grain sizes in sediments
collected in the Fukushima coastal area in May 2014.

The sediments were divided into four classes based on grain sizes using several mesh sizes: granules (grain size larger tt
2 mm); very coarse to coarse sand particles (1 to 2 mm); coarse to very fine sand particles (0.063 to 1 mm); and silt particle
(smaller than 0.063 mm). Radionuclides were measured for each grain size class using high-purity gamma ray spectrometry ai
then corrected to the sampling date.

In collected sediments, the only artificial radionuclides detected were radiocaesium. In the surface layer of sediments (0-!
cm), the percentage ranges were: granules, 0 to 23 %; very coarse to coarse sand particles, 0 to 39 %; coarse to very fine s¢
particles, 38 to 98 %; and silt particles, 0 to 46 %. THEs activities for coarse to very fine sand particles and silt particles
ranged from 8.5 to 609 Bq kg -dry and 18 to 1487 Bq kg'-dry, respectively and the latter particle activities were higher than
those for the former particles in most layers. TRECs inventories for coarse to very fine sand particles ranged from 972 to 3285
Bg m~2 and those in the water depth range of 100 to 150 m were highest!3T@s inventories for silt particles ranged from
1387 to 31321 Bg m? and they decreased with increasing water depth.The fractioli$©$ inventories in the uppermost layer
of sediments (0-3 cm) to those in the surface layer of sedimept {J-for coarse to very fine sand particles and silt particles
were 0.33 t0 0.88 and 0.24 to 0.77, respectively. The £values for silt particles were lower than those for coarse to very fine
sand particles. It appeared that silt particles more easily adsorbed radiocaesium that had been transported to a deep sedim
layer compared to coarse to very fine sand particles.

He, Q., and Walling, D., E. (1996) Journal of Environ. Radioact, 20 (2), 117-137.
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Evaluation of wide area inventory and migration rate of radioactive caesium based or

USLE model

FRRS Bl s B L i I 2 il s
NAKAMURA, Noriko '* ; ONDA, Yuichi' ; KONDOH, Akihiko? ; WAKIYAMA, Yoshifumi *

|

VIR 7 AV b= TREEEREI 2 —, 2 TRER Y BRRY E— My Ut 2 —
LCenter for research in isotopes and environmental dynamics, University of Tsdkidraer for Environmental Remote Sens-
ing, Chiba University

The radioactive contaminations which flowed out from the Fukushima nuclear power plant first due to the Great East Japat
Earthquake are still contained great amounts in the soil around the nuclear power plant, and it causes serious concern over t
health of inhabitants. In this study, for the prediction of the migration dynamics of radioactive caesium deposited on the soil
around the nuclear power plant, the time-spatial variation of deposition and washoff r&ti@sfup to the present was calcu-
lated based on the soil erosion rate obtained from the USLE and the 1828 inventory obtained by the airborne monitoring.

The parameters needed for calculation of USLE were determined from the observation results obtained from the study site
established in the Fukushima prefecture. The estimation results from the calculation were compared with the measurements
137Cs washoff ratio obtained from the rivers around the nuclear power plant. As the result, caléti@sdvashoff rate was
approximately underestimate than the measured rate however was consistent qualitatively. And in the view of landuse, in th
catchment of Abukuma river, the ratio of washoff from the paddy was large in the early period from the accident, however, as
time goes on, the ratio of washoff from the paddy has decreased and the ratio of other landuses has increased.

T R AKEESS, WSERIHL, £ I 1 3 7, USLE, THHS &, IRHENER (7

Keywords: the Great East Japan Earthquake, Fukushima nuclear power plant accident, caesium 137, USLE, soil erosion, migr
tion of radioactive contamination
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