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INAFR T, FAEREOBEIC L 2 ) F U A FRE T3, 22T, b
F U L OFMNTIEA~ DR O E AT % 7291, Fallout 28 FAH & 113 Hilic B C,
BRI A RE L, PV T LoBREhOEE RIS S5 L 2l A T,

AR IHHFAEZ T, SHIcB W T, EiRomE, B5XUsEE, KRz HlEL, Hit
T2 V7O DIEEIC B 72 o 7z, BTN A, EAEEE A 200micro S/cm
EIZRDIVE AT, WHOMEOREZZ T T b R R O FK25ER &
HE SNz (Sitel), d 9 —DOfEfE, BRIEEE  100microS/cm LATF T, XY iEw
HihkH 6 DERBEE SN, FNOD 2 DOFMBERETL22 LT, BMFLTL 3T
525 F)F Y BEMAGEAGER T 0 AOBIICE IO EL bNG, Lo Lass, F
WU OBRE) 25BN 5 HIAR L T o720, ST, HIROREYEHT L & L,
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BRMIR D> 5 IKF~DVELFRE Cs-137 OFHIFE OHEE Z Hi & L, FRMIFEEERICERE L 72
AR INERIC 3 CREM 20 K OSCBUA 2 17, Rtk O F 2 RIFUK D IATFRE Cs-137 i
i kg s B eiia L 7.
F—U - P W@ERETREREL, BB v A, KUK, RHEmHToK, FRARREE
AR

El-N=H
1. H=

FEMIEGEER I B 2 IATFRE Cs-137 oA L ¢, U 2 — 225 D (Sakakibara et al.,
2021) eitmEE LEKDRESA (Iwagami et al,, 2019b) 2MfEfiEn T3, L2 L, i
BE I B O CE Ak U 2l U TR L 726130 v, 2 2 CARIFFE T, RIS S
IKF~DEFFRE Cs-137 JiHHICBA L €, HRatJE2 & oM TR O 2 A L 72,

2. WgeT ik

i YR IRV LT o AR B e < BB N 2 BT, 2022 4F 4 H~2022 4F 12 H £ C#l
WEFERL -, RABUNDIRIAF e aF T, 7Y, Th~y il T 2KERENKRTH D,
PR AS 0.008 km2, Cs-137 OWIHIVLE &% 4727 kBq/m2 TH %, /NI D K 5
DETFL, BLZ 25m FiROHSIC A= v L7 Y 2 — L RO = AHER HE LR FUKDOR
i ZBUIL 72, PitEAKEOIE OFMRMHICHE VT, v A =X THIFKDES KR T
viw Lk, R CHUR KA ZBIIL 72, AT 1, 2 [BloSEE KK DK v T v 7
ATV, E7z, HUKRRCIZHEEOKERIC X 28y v 7Y v 7 %112 7
3. R

TR DIRIFHE Cs-137 IR 1X, FoKEEA 4 0.10£0.02Bq/L TH o 7=kt L, Hik
K12 13 0.2310.02Bq/L (4 BRI A <~ v + O FI9fE) LIRED L5 2 %2R L7, 72,
R 1 JE N DR T K D IEFFHE Cs-137 1374 0.74+0.07 Bq/L & KK~ TR WEE R
T LB o Fo, BHA LN QT K, FKRFIC IZHIER 2> & H T ZE~171 22 5 3B 2 7R
L7zoicxf L, /KRR IZRE I o TRE TR~ LB 3 5 X 5 1C, HT/KE) 77 1A 5328
LT3 Z &AERINT,

4. fE

HIKIF DR FTK T DIATERE Cs-137 IR BAICBIL <, RHERE O T /KD Cs-137 #REE

EHITKDENRT v v » L OBIHFER 2 &, BT Cs-137 A D &\ TR 23R}
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JEICHFEL T b, HIUKRFITIZZ O F/KASME IS HE L CRIOK D IEFRE Cs-137 IRE D
ERCHFEL T3 2 e BRREI NI,

<BEX>

[1] Iwagami, S., Tsujimura, M., Onda, Y., Konuma, R., Satou, Y., Sakakibara, K., Yoschenko,
V., 2019. Dissolved 137Cs concentrations in stream water and subsurface water in a forested
headwater catchment after the Fukushima Dai-ichi Nuclear Power Plant accident. J. Hydrol.
573, 688-696.

[2] Sakakibara, K., Iwagami, S., Tsujimura, M., Kounma, R., Sato, Y., Onda, Y., 2021.
Radiocesium leaching from litter during rainstorms in the Fukushima broadleaf forest. Sci.

Total Environ. 796, 148929.
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1. R

NEORIEBNIC L 0B ICRIN X 5 7Y = £-237 (237Np  E3 2.14 Ma) 13
2000 kg A ke X BB I N2, HRHFE A CIE 237Np OYELERZEE) 2> &
HEMME L L GEHI N TW 2 b0, BEEHRHICKE D 237Np 1B L Tld afGr =it
BINETITONTI b ofe, THUE. KETICHFES 5 237TNp 2 HfgETH % ki,
Z DHTE D 7= & DR RGBS IEF ICEMCcH 2 2 L, ILITITEFIARL20H 5H
BN OEOWEY) 2 AN 7 BRELTWEHRICKEEZONS, FFICEES T/
FEFET D> D QIR . N7 TN B T o Kigtxf@ 2 Hilicz os=x Y v
7 OEEWAEF BT, AL ClE. BEKT D 237Np % T % % 72l fH 2 o duE i o
T2 emHE L, RERED O O R BTRMEEOMEZE X O R, ZixfE L L
T 236gNp ICEHEH L 2 0BG I T 2 a2 11> T & 72,

A4 7 ofEICIX, TLiI(232Th,xn)239-xNp Kb xfWws 2 & & Lz, £, =7 v b
TCHRRPRIERY 7 & DI ERTED O E D Np 2 0Bt 3 2 5k % L L 72, EEOEE T
IFHWF AVE 4270 buycdE 232Th O &2y 72 7+ 4 ricET v F— () 30-40
MeV)D 7Li & — L% W54 2 2 & clliE X 3 Np AN (236mNp) DEREZ1T- 7=,

T 72, KREOBREKAE 2O Np 2AlEMT 2 /5Ee LT, 7 L%y 7 ICETHR(100kGy)
IRE L7 7 PEAICKVIERLZT I VS 2 MIGEMEZR WS 2L & L7z, K (0.5
kg B U 5 kg) ZHAWTHERM, pH PEREREZZ X CTENERZITS < & TiE
FFIT O BTG L 72,

24 TR D70 O ERIC X WV ELR R E LT, BIERYITH B 236mNp 1B
L T 28-43 MeV DG 4 L ¥ —#ifH ci% SOC W imRE (iR 50) % 0.12-0.42mb & 155 Z
EBTEIz, Ehz, T I FF U LBIEMEZHWMERLE LT 24 FEIINIC pH 4 3 LT
pH 8 DifE7K T 95% D Np 23E/K 2> b WA IR FIRE7: & L S 2T o7z, 2D DFEER
ICOWTIIHHE S I 2D 2 TETH %,
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BN TFEZ A WREKh 0 2 vt A A v B OfEL

IR
TS TR %
S
LR
(35

BUE/KPICHEET 23 7R 1Z 1-2103-L wo I v EPe, Gia v HER OkL rfbE
SRER L 208, VIR, AL EVITER 7 &2 X WL ER AT 5, BRERICTEE S
LS v RO AR ECIREBE R FHEi T 2 2013, LB L ICHFEREZ A
CEDVEETH L, Z I TR TCEI VA A v 2 X —F v P & LT, EXULFNTE
RV, EREOM Lz HIvE L, REMEZH T -2 32 v LiRe L ClINS 2 753k
D WTHET L 72,

[52h%]
BAALFRE X, TEREMRICERT 4 2 78R (7.1 mm2) £ 7213387 4 ¥ —(60 mm2), =
MR I Ag/AgCl BHR(3M NaCl), tfkic < EMm%Z v 7z, £ 3 13EMK (0.1 M KNO3
WO i, KI2TT(RAKIERE 0-100 uM) 2 Of K1251(3 kBq) Z 7 L. EIEZ 2 TRk 2 #
L oEEBMNERZIT o7, RICHTEROERT O 1251-5 X O 127T-RERE I 2T
. Nal v vFL—vavitigzHuz y RIIES LY =T XA =KLz A b Y
—(LSV)ick VY BEXREEZ RO TERL %,

(550 & #42]
[-EUR D Gl 24T 5 7= ®ic, ERERMERR %2 120 . 1271-REE % 100 pM ICEE L.,
HIUINEE % -400 mV 2> 5 +200 mV O TEL T &7z, RIC 1271-RE% 1 pM ICEE L, &
ff AR (0-4 h) & & (2 mL, 4 mL) 2 Z5{b & & CHRFREKAEE 2 i~ 72, 2 b OFER
25 HIMEED+50mV O & iDL -2 BT % 72, % 72, EikmEiE2F C5a.
BEZ VAT 2R ERIREICET 2 £ CORMPEL 2 0 . ISR X w2
Boni,
[SERMEZ MRS 2 729 12,0.1 MKNO3 ##H1C 10mM & 72 % X 512 KIO3 2@ L T,
EBMEMREZITo 72, OEE, KED I03-ATFEL T KIGIZR O NT, [-0 AR
ICRES 2GR & 7o 7z,
Eodfl L 7= AU FHE DS, BEA 4 v DS WK K 7DD K% VT I-D[h
I - B E2AAT, 0.45pm TAHiE L 725408 2 mL i 1251-(3kBq) % F L —+#— & L CHN
L. SREMICEMBEHEZIT) L T -obl - EB%{To7z, T ORER. 1271-EE KL
mBICONTEPERIZED Lz, £7-. Cl-oELF~7=5%, #HKkL -~ NaCl (0.7
M) Tt Cl-i - DS A HTFE LR\ L3900 o7z, 7z, 125- 2[R L—F—L L
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T 127-EEZER L -8R, HPLC/ICP-MS TEEB L~ FEE L IZIEFE UEAE N,
L Eo#ER» b KBS A TR -2 @ R 2 o ffE i B L, BREKd o [-HRE %%
RICERTEBRLATLLERVEEZ EXREBINT,
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Exploratory study in the forested area in Rokkasho

K4 : Yoschenko Vasyl
ZAWTEE - I e - oW A5 - HE R
HLEBTIEE -
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L AR

EXPLORATORY STUDY IN THE FORESTED AREA IN ROKKASHO

Background and Aim

The planned start of operation of the Rokkasho Reprocessing Plant and MOX Fuel
Fabrication Plant in FY2023 may result in releases of radioactive substances into the
Environment. The aim of this project is to measure current (background) levels of radioactive
contamination of forest ecosystems in the areas adjacent to the nuclear facility in order to
prepare for the assessment of potential impacts caused by its operation. In particular, at this
stage we focus on 137Cs as an artificial radionuclide present in ecosystems and potentially
released from the nuclear facility.

Study Area and Sampling

The study has been conducted in mature cedar (site 1) and mixed broadleaved (site 2) forests
located approximately 4 km and 6 km northwest of the nuclear facility, respectively. In May,
3 30-cm soil cores were sampled at each site to assess 137Cs deposition levels and vertical
distributions. Foliage and litter samples were collected in November.

Measurements and Results

The soil cores were divided into 2 cm thick slices, dried at 100 - C, homogenized, and placed
into U-8 containers. Radionuclide concentrations in the samples were measured using HPGe
detectors GC-4020 and Lynx Digital Signal Analyzer (Canberra Industries; 1.74% efficiency
at 661 keV, calibration error < 2%, measurement uncertainty < 15%).

Based on the measurement results, mean 137Cs deposition levels in the study area were
estimated at 2.4 kBq m-2 and 1.8 kBq m-2 in the cedar and broadleaved forest plots,
respectively, which corresponds to the GFO level on the Pacific side of land of Japan. In
contrast to the areas impacted by the Fukushima accident, the maximum concentrations of
137Cs in most cores were found below the topsoil. The mean 137Cs expectation depths (mass
depths) at the cedar and broadleaved forest sites are 6.2 cm (21 kg m-2) and 6.5 cm (25 kg
m-2), respectively.

Due to the very low concentrations of radiocesium in biomass and forest litter, measuring
these samples requires significant time. At the moment, these measurements are close to

completion.

E-9



What’s next

*

Completion of 137Cs (litter and biomass samples) and 3H (cedar foliage sample)
measurements and assessment of the current exposures;
b3

Elaboration of a routine monitoring scheme and continuation of the study in the

same forest stands in FY2023.
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RS R T HREIRERIC X > TR E Wiz BHFEao 1-129 CERIN : 1,570 4E) 13,
WL ERIETE R Cs-137 & DB DE 7 E OB, O D b~ DEE) % KHIMIC
RS2 2L BV ERZED 1 2 TH B, Cs-137 1L Tid, BEEL R EiIcE b5 H
KIFICHEERE L L CH IS T 2 2 L BAHION TV 528, 1-129 o H/KIFIC 1) 2 BjAE%
B L 7200130 7o, BREER S 13 2019 4EE, 2020 4R 1 B e 1 it s (SE/K IR 2800
ki, ¥ 1-129 M & 0.041 Bq/nd) TERELL 72KE0BHT D W T 217\, Cs-137 ikt
T, 129 (3R L L O3 28GR EWw I & R KRR L 72,

2019 FFBE, 2020 fFRL ISR & L 72 BB i< 1d 1-129 D& & 2SR I K A o 72
TEpb, 2021 FEEIT, EE Y HU O 1-129 OUE B2 E WHTH) I CEREL L 7230k 2 b7
L7z Z OFER, HH)ITIX 1-129 23pRB) I~ T, BEEL L TBfTLeTwi L %
NET RERPG LNz, oMM AR T 7o, 2022 13 2017 4£ 10 H 23~24 H
DHAKA Ry b IRFICHT T SR o JEHTH A (E7K RS 206 k of |, P4 1-129 P& & 0.093 Bg/
m) TEREL77Z 6 20K O %17 - 72, KRB % 2L -3l bE X 050
AEHC O WT, W £ © L RIBRDITIE T, BB Z 1T\, JIESERE 8ok ic < 1-129/1-
127 & #lE L, ICP-QQQ-MS % T [-127 JEFE % #HIE L 7=,

IBAFRE [-129 IRE O AL 0.13 p Bq/L, BEWE © 1-129 RE O FH{E L 2.4 mBq/kg
TH Y., BT ooldtis Kd O FE4EI: 22000 L/kg TH - 72,1-129/1271 He o F{E 3.
TRIFRETIZ 5.0x 107 (-9), BEWE T 3.2X 10" (-8)TH - 7=, 1-129 DifiiE 1 32 kBq T
HY. FIEANOKRI-129ERED 0.17%ICHE L7z, 2 b OREHRIZ, 2021 FFREICHR L
L 7= NRETH S D 2016 £ 8 HD A R v b LIISFAMAFERTH o 72, 1129 DEEF
BiEis L O RIC O W T, FERIE oo ET, 2021 FEOZITIC L > TRL L
i 9 & [FRRICHTH)IICIE 1-129 23 RERE & L TRATL 3w 2 LR S iz,

BB L EEYE D 1-129 REORREIZ{LIC oW TH@E T 2 EmIL L3 & 28T
LD oTz, 2016 FDA RV b+ TIHEEYE O [-129 BEIZEAMER 2R L7243, 2017 4
DA XY P CEERENL 2%, 2T EDMHEELR L7, BMEYEORFEEE, KM
IA—2LoBFERCH, AEAMBAZ T HEL ZHBIZZD b kb o7z, ERO
B - SR DE VY [-129 ORI KT T 3 AR EZE 2 b b,

ffE e LT BRI & o i 5 ORI 1-129 2@ L L TIRTL T E
EAMER I N, T ORERIZREE  ATEOBH SIS B IR T 2 M2 RE L T



%, COWGEMEET 27201013, 5% S L ICHFE 129 WEES K E W EE 2 LB
TERHLL 720K - EEYWEAB O 57 - BT 2175 TETH %,
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T ®IC

HEEEHE - HRERREL S 12EPFA L 7225, BEERLORFRIC S T 3iEKTD
T Cs I I AT OIS IZPR L CTwdevs, Sk, BEUCTE L 72 iiEw o v 4
%A L CRIRE~NTRA L Twa 2 EIGERT 5, R 24 L CEIT S BEHE
Cs D% Il m)IEER FrhicETh s ), ChoBiFE~LEITh S 2 & T, i
LA DR RICAERT 2 HEEY~ORINIC X 218HE L I3 EEN~EBITT 5 C
EREZONE, ZFOBITLYLTWIEREBICOWCTIRBECEWTERZ LIS bro
T\, Z 2T, D b~ LI 7= BERL 7 h O Cs oA REER T~ 2
eI, B RO RERSE —HAERLCAE T 20D 5 5, [FEFHEL 5 FE 10km (IZA7E
T2 ERJIT B L % O OfHE O E W T, wm)IkEs X 0K E 2 BRI L 72, $#
., A% fTv. AHEICAE U 72 RER T ORI & U Cs IREE. 7 & DM UHHE Cs
DRETLEEIC D W CH~ T2,

/‘El%

2019~2021 D 3 F[HCERAL & 1 72 B R - DR Cs LI WI123° 45 1 77 Bg/kg-
dry, #PEOHAKFPET Be/kg-dry TH Y, WD HENZ &2 b, TR I N
SRR o i Cs % L imIdskTH 5 C aﬁﬁ%éntoi_\uﬁﬁ%¢®m
4 Cs OWRETRE X4 A v kel X NV BERE, T 1 %R LKW &350 o 72,
TN D DFER 2 BT L. IR éﬁﬁéﬁﬁEWA@M%@Cb®%ﬁ;owf%%
filid~ %,
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Analyzing dicentric chromosomal aberrations is considered the gold standard of cytogenetic
biodosimetry, as it has the necessary sensitivity for estimating acute radiation exposures. In
addition, higher dicentric frequencies have been observed in cells of humans or wildlife
inhibiting areas of chronic and low dose rate radiation exposures (i.e., areas with radiation
doses higher than the average natural background radiation). However, dose response of
dicentrics requires consideration of dose rates and is still relatively unknown if dicentrics have
the utility to be an effective radiation biomarker to subjects inhibiting these areas exposed to
chronic radiation. In previous years, we have collected and cultured blood from 307 wild boars
to analyze dicentrics in lymphocytes. Then, our goal is to estimate whole body absorbed dose
to each subject using our study’s calibration curve and the frequency of dicentrics in each
subject. This process requires thousands of cells to be scored for each animal and an extensive
amount of time. Thus, the analysis is still on-going and will need to be completed in the future.
Currently, we have found no dicentric chromosome aberrations in the wild boar in Fukushima
Prefecture. Thus, chronic radiation exposure to each subject may be too low to cause
dicentrics. These results need to be verified by increasing the number of cells scored per
animal especially at lower doses.

Concurrently to conducting the dose assessment using dicentric frequency, we have estimated
the absorbed dose to each animal using modelling approaches (i.e., ERICA 2.0). We were able
to publish a paper with these results and will use these estimated doses to compare to doses
estimated by the dicentric assessment. In brief, total dose rates to wild boar ranged from 0.02
to 36 u Gy h— 1, which was primarily attributed to external radiation exposure, and dose rates
to the maximally exposed animals were above the generic noeffects benchmark of 10 u Gy
h—1. Using the estimated age of each animal, lifetime radiation doses ranged from <0.1 mGy
to 700 mGy.
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In April 2017, a forest fire occurred in a difficult-to-return zone (Juman-yama, Namie,).
Forest fires in areas with high concentrations of radioactive materials in the environment,
such as areas affected by the nuclear power plant accident, can have a significant impact on
society. The heat of the fire may act on the litter layer on the soil surface and the ontogeny of
Cs in the surface soil. Leaching characteristics from litter and soil may be altered, especially
in terms of hydrological transport. Therefore, we thought that we could experimentally clarify
the dynamics of radioactive Cs in soil by using fire-extended and non-fire-extended soil
immediately after a fire. The purpose of this study is to clarify the dynamics of radioactive Cs
in soil, especially the effect on solubility, by using the spreading and non-extending soils
immediately after the fire.

Kd decreased with increasing fire temperature. Ash produced at higher temperatures may be
a source of dissolved 137Cs. The Kd obtained from ash samples at the post-fire site ranged
from 2000 to 6000 (L/g). Therefore, samples could have been produced at temperatures
around 250° C.

This study investigated the dynamics of radioactive Cs in soil due to forest fires in
environments with high concentrations of radioactive materials. The focus of this study was
on issues in areas affected by the release of radioactive materials from the Fukushima nuclear

accident.
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1. B
FREBENEEFE IR T REO BRI X 0 BB & 72 T EE T X 2 8513 <
DEVIHIEN DSBS CfTbRTE =, LaL, 2hbDiffEOMEIL, Fipio Sy

27TV ET=EBRRUMLTHBTLiCH b, Th4X FTEEE - REIFLEIC I
RCIEL 72K, F - HUSIRRREEIC X 0 OISR % 7 2 WREE S E 2 b 115, AWFZE T, /)
RIHHIECH 2 AT A A X IR E LT, NEHIEHHE, DNARKKE T =24 7, |
HHEGRL 7 — 2 4 7, PR RERE, T OB 217\, FREAN T I O
F AL T o HBERi o Ny 2 77 v FF—2 28T 3L #HNE T 5,

2022 FEEEIE, NTFIRT N OB A A X I AT IR E BREERL ARSI & T b &b ¢ 21T
v, RSB HGEHICOWTIHEL 72, £77, BES X I ORFEICHLE & 7 B %A
i CHAREPE A X I EHRES, SARTR I EEGHE RS I REMWIAIL), =\ EAbdmk
EIEERARNRETTAGEE) 21T, FAEHSAOEE DD O P HHE LT - 7.

EBREF LR EE% 2> & D B A 3km ICh7E 3 % BRESE AR A e i o % 4 b 1

FHEAMBEECH D, ZERIRREIESRIT 0.02-0.03 x Gy/h TH otz v r—<V TV TR
HEBEL, THAZXIBIWP A3 X I ONMBHER I N2, £ 72, IRRIELEEEZ 2 5 D
JLFE T 1) dkm (ICHLE TS VA4 b 2 IZATER & SHEEM ORGSO Y, EHEFREEE T
0.02-0.04 4 Gy/h TH o7z, ¥ =¥ b Ty THHGEZRHETIE, A3 IDHRM
¥inr-,
X bIT, —H oA TARE R AR & B AL D AR O AR 2 MEE L, B & 3 5 A
Fl & BREATRE 72 & & BT T & 72, 1%, F v T VLR R 7k A e L 13 5 2 &
EHIC, [T 4 = F <oKL iER PR BT O APkl 2 2T 2 E 255 Y
RNy 2 7oV FF—20ME EfT 5,
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1. R

TUIARITTOMEETAEE N, TURICI > TRES %, “FERICc 1 HT# 0.lmm, 1 4 AT 3-
dem RERRET 2L EbNTE, BTHEZLEDDLETIC 34 v ARE 2%, 207
O, EERHENCE EN AL FVEIBEZHL 20T 5 2 & T, RIGERED b O % FHi <
XLV H B, Lo L, ZOWEERE LI N Ty, 22T, THBERE L7
ICP H&EiTat & w7 T E T FiE D 72 © ORI EFEIC O WM 5,
KT oM R ILEIL. Na, Ca, Al, V, Cr, Mn, Fe, Co, Ni, Cu, Zn, Ga, Ge, As, Se, Rb, Sr,
Mo, Pd, Ag, Cd, Sn, Sb, Te, Ba, La, Gd, W, Pt, Hg, Tl, Pb, Bi, U ® 34 JtETH %,
JTGAEHY 10mg % 3 BIFEH L, 1 B2 0@EERo/KFIREZ b Y 7 A EMRGEERE S 7 7
A2 ERBINEEE 2 THE L 72,

JTGREHY 100mg 2 HNO3 ¥ ImL 122> L, 3%HNO3 A IC 72 % X 51 20 {54 5
&, Zn 134 0.5ppm FREIC R 5 LHEE I NS, AEBROFEE, 3 MoOWH TIZZ DIRED
507D 1T &)tk cEizbnwi b, 2720, T 2ERE WL, (RIFE
ICICIIEERLETH 5,
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1. AR
SR EIT R 5 10 FLA B2 L, A LRSS KIEICEA L Tw b
&b NLBGHERREIC X 2 (EROMEFHIC B W T, RABES D b Ot E % 5E
BMICHHET 2 2 L EBEICAR>TETCWVS, ZFVZIILD ET2HARRICHFEET 2K
BHAERE I, HRUAT2 SFEEL TE Y, 2 0ZH% EMICEEYT 3 < & i3, A TR
HMoOGEKELRNEICOER 2 LFEZbNS, ARICE T 3 FENERENT F VIREIX. BAR
Tk v 2 —HER L 7= 2EFHE ORI X Y # 5Bq/m3 & FHili X 41T\ 3 (Oikawa et al.
J. Environ. Radioact. 2003), ZD X S ICKAFD T F VEEIIRENE R TEWLZ &2
b, Z OEE BT 2 72013 HIRAES X VKW Z F e 2808 72 5, HITE,
B BRSUEAS 0.5 Bq/m3 #21E & T E O FIEfED 1 MR EEZFF> T F V&= XA
RahTEh, Ko7 FViEEIECHEHAI N TwS (B2, Environ.Int. 1996),
WEAEFE1Z, KAT 7 F v = 2 ORI 3 2 Ml IEFREL 2 BART R80T B A
FEFTICREINT WS 7 F VRGBS ZFIH L TRl L 72, REEIZ, Kb 7 Fve=4T
BONDEEEDLL T F ViIRE~OWRREZBIEFERIC X O FHli L 72, & 5, 5ARTTHN
ICBWTREH T F ViR O Bl % FAsh L 72,
KA CIIHIROHEMER S F vE=% (ERM, IGAEF TEKAREH) 2H W7, 13,
MRIEERICKX OVRIEINZZHDTT, TOFFVE=XF 168 L OffifE N — 2%z,
# R — 21213+3000 V OBESAM I N TV 3, ZORE5, Si B4R 20K IZAEN
FHCEDANATRERDIEICHELCWS 7 F VR TH 5 Po-218 %2ffiET oL
BTE B, FEIRE DT I IART R AL  ERRATATICREI LT3 7 F VIgE
BCeHEML, BT Fre=2id VA4 Y @EBBoRbiER (BfS) CERIE & 17- SR
X7 FvE=4TH2 AlaphaGUARD (DA% AG : Saphymo, F A4 Vi) %7, AG %
5PN VIRBLNICHRE L, [FRFICEESND S F YA 2% ERM i 1 L/min % v 7Y v
IR CIERE 7z, O NRER X 0 | HRLRE (CF) ZCF=0r X Y FHliL 7z, 2 2T,
ClZ AG TEOLNET FVIEE, rid ERM T AG & OFEFHIECE S L L ThH 3,
FRIEFEERDAER ERM TfF b 23R 2> & 7 F ViR~ D E {513 2.8E-2 Bq/m3/cph
LR X 7z, X 50T, BRIE L 72 ERM % GARTR AR AT SERME 7 B ICRRIE L. R5h 7
F VR OB A R L 72, Z OFER KA O 7 F VIREIZEHIT T2 5 HRIC 2 1J T
KLY, TR OHIT I T T ERT 2N HE# 2R L2, T 61, Fitgho 7
FYBERE,LOEICP T TR 2, EroKich < ERT 2 F:HE#H 2R L 7,
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Research has been conducted to speed up and simplify the 90Sr analysis method in water
samples based on the importance of 90Sr measurement for environmental monitoring in the
event of a radiological incident. To optimize the measurement with ICP-MS, which enables
rapid analysis, we examined the pre-treatment conditions when cation exchange resin
chromatography and Sr Resin solid-phase extraction were used. Sr was quantitatively
recovered by cation exchange resin from 1 L synthetic water samples, and anionic components
such as Ge and Se were efficiently removed. In addition, under the elution condition using 3
M HNO3, it is possible to suppress the elution of Zr with a small volume of eluent. The eluate
from cation exchange chromatography can be used for successive solid-phase extraction of Sr-
Resin directly, which provides further Sr purification and concentration sufficient for 90Sr
determination by ICP-MS. Verification was performed on real samples including high
hardness bottled water. We confirmed that the results of the synthetic sample analysis were
reproduced, and that Sr was quantitatively recovered (96-100%) and coexisting elements
were removed sufficiently so as not to interfere with the measurement of 90Sr. 90Sr was
concentrated by a factor of 100 during chemical separation procedure without any
evaporation step. Processing time for more than 10 samples was 3 hours, which is fast enough

for emergency response in the case of radiological incident.
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BREGAEH O FREAE N U F 7 L2002 1T ) Gty B CHBN B K EZBRE L.
TG EURL 2 BABE & 2 CIRBEK % BRI 3 2 RTALEE S A B & 72 B, BT o U REHIE i
) =X CHWFERIIIY £ D 5N T W B2, TEICHIG L 728556, 25 7 i ULER I B
FELTCLE Y, hE CHEAWE CRIEFEROR R 21T\, #F 1,2 22 H 25 2 il
THE% 1 BERREICERE S Lz, Shlid, A% 72 Tibsis TR ok 2 4 2
eIk, HERORENE R, o, RERGITEIT O, BEETROMENE
ATz,

HARERZEE TARIC B30T, PIRBERIC e 7 230k 1om A (RAMER 6cm2) 25 8cm2,
10ecm2 FEEOMA & & I v FRE T 4 FEEOIIRICY Y i JEifEw g2 T v 1R s @
HEZHET S Z Lic kX VEEFEE CORMZHE Lk, sl idml TRE %
1Bq/kg-/ERREE & 30E L 5B B L 7e 2 50kHE (20g) % A, AR BRAS I 2 1T 5 72,
JLERIZ 20 2> o 7= e IE 1em A (6em2) FRFEEC 22-24 BEEIRREE, I v FIRT 15-16 KeEFEE
DFFEG I CEBICEIET AL BHL I E 972, 2D EnLMBNARKES 3 7~
0 DT H 2 FiHks 2 & WSRO TR 2 A2 6 3 ARE cUIEnfEicR s 2 &
IR X LT,

METARICEWTIE, Py NI X 2MBEZ IR L KD 2 2 L 2 HVE L, BRBEREE ICfE
WRAET AP % TG-DTA THIE L., R Z#ERL 72, & 7 A3kEHC 2w T, 60°C
PR © R LR B 235 L. 500°CREE CHEEY O s S L L 72,

Z OFERD B HHKEUFHCIRREZEE Z B A2 56, 60°CLAE T OMRIEF E A3 65
TH DI ole, £, MRFEDIREFREFRDOMRBETIE & 13587 5 25, AR OBER
AT 22 LK BN RABEIC L E R ESPIR I NS T L AR I N7,
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