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Distribution of dissolved radioactive cesium in river water at the Tama river watershed
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Fig. 1 Map of sampling point and distribution of dissolved *"Cs in river water sampled at Tama river watershed.
Black line: Tama river and tributary; Gray line: Prefectural border; Black bar: activity concentration of

137CS.
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Table 1 Activity concentration of "*Cs and *’Cs in river water sampled at Tama river watershed in 2013-2014

Sampling point Sampling date Distance from _Activity concentration / mBq L .

(year/month/day)  estuary/ km Big 870 Bog/BCe ™
Taba River (U1) 2013/6/11 108.4 030 + 0.04 0.67 = 0.07 0.91
Kosuge River (U2) 2013/6/11 107.6 0.15 + 0.03 0.30 + 0.05 0.99
Okutama Pond (U3) 2013/6/11 99.0 N.d(0.06) 0.23 + 0.04 -
Nippara River (U4) 2013/6/11 85.0 039 + 0.05 0.63 = 0.07 1.23
Oume sawano (U5) 2013/11/14 71.8 0.37 + 0.06 0.78 + 0.09 1.09
Kosaku (U6) 2014/9/16 59.5 012 + 0.03 035 = 0.06 1.04

Oume tomoda (U7) 2013/11/14 56.4 N.d(0.06) 0.42 + 0.06

Akigawa River (Upper) (M1) 2013/6/11 67.4 N.d(0.06) 0.59 + 0.06 -
Akigawa River (Lower) (M2) 2014/9/16 51.0 N.d(0.06) 0.55 + 0.07 -
Akishima (M3) 2013/11/14 44.6 245 £ 013 710 = 0.24 0.79
Asagawa River (Upper) (M4) 2013/11/14 49.9 N.d(0.06) 0.13 + 0.03 -
Asagawa River (Lower) (M5) 2014/9/16 38.9 0.38 + 0.06 131 + 0.12 0.87
TamadaiichiE.S (M6) 2013/11/14 35.0 0.76 + 0.07 200 = 0.13 0.88
Tamagawarabashi (D1) 2014/9/16 29.3 2.08 + 0.13 594 + 0.23 1.05
Shukugawara (D2) 2013/6/11 22.8 336 + 015 759 + 0.25 0.89
Futagotamagawa (D3) 2013/8/2 19.8 4.00 = 0.17 8.40 + 0.27 1.00
Marukobashi (D4) 2013/8/2 19.0 134 + 010 299 + 0.16 0.94
Kawasaki Riverside (D5) 2013/8/2 9.1 446 + 018 891 =+ 0.29 1.06
Ajinomoto (D6) 2013/8/2 5.1 582 + 023 1390 = 0.37 0.88

N.d;Not detected, ();Detection limit, ¥ ;Activity concentration was corrected at the time of March 15, 2011.
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Abstract

Radioactive cesium (*'Cs and *’Cs) derived
from the Fukushima Daiichi Nuclear Power Plant
(FDNPP) accident was detected in the southern
Kanto region, Japan. Concentrations of dissolved
radioactive cesium in river water of throughout the
Tama river watershed during June 2013 - September
2014 was investigated. The concentrations of
dissolved radioactive cesium were under 0.78 mBq/
L in the upper reaches. On the other hand, the
concentrations of dissolved ™'Cs and “'Cs in the
lower reaches were 1.34-5.82 mBq/L, 2.99-13.90
mBq/L respectively. The concentrations of dissolved
radioactive cesium in the upper reaches were lower
than that in the middle and lower reaches, and the
concentrations of dissolved radioactive cesium were
increased from the middle to the lower reaches.
Therefore, it is considered that the radioactive cesium
in the Tama river is supplied from municipal effluent
instead of an environment water from forest region.
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B - ARSI L LT, E - WISEHE)
RSN TV ET,
e, BRI E I A mETHE T
IEREICHIE L. A6 N EBEEOE W iE % 28

11

B - ANRE SO B E 2 T I LR O
RS IZONWTERE 2T ) WEe —H L THED T
IHNFE L7ze ORI, EMEIOHEER R
FHEEOREVWEREMHZIGL 2 L LML 2D £
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Fig. 1. Flow of RNAA procedure

P\l X D HBIIHRTE I A, E- T, B
WMoFiEmn» 58 213, RNAA TES N A,
FEEIEEEI SV EV s TV E BT T, 72
72L. RNAA TIELWHEZMF O N5 720121ZKRD
2OD5ME ) TTHUEND) T,

(@) HPETHRGT L 725U 12 AR 1 L 72 W%
FE LR E U TR 722 E kM & D RIIC IR
MRS DS AL 5 2 &

(b) EEflx B CRD 256, GHEBEMO
HEREESRDSIE L I TnE 2 L

(a) DRMAEFM L EFE RNAA OEED D b Dl
G CHOZ L FE o BREURO 5 F I
B 70 7 OV ) B DS RV S L 3725, [
NARERT O RAL &) LTI TV ) Blfg o 523
GHEMC. POMEFEICHT A L) ICEbI, &K
T, FMNAEARGHT T Z ORI D
WAV ZHGMET T (b) 122V TiE RNAA L
FRS$, ICP-MS &2 & ThRkob5N b2 & TY,
ET. REED®RNAADFEIZRED T3, o~
AT b X M)IZ Ge PEMAEGH DD



Wb %455 2022

ZUENITEHR T & I208EL . gtsEllEx L7272
DIZKEL 5% 0% L F L7z. REE @ RNAA
WZHLY) A PR DR ER IR el LR o & &
T, REE #5514 M2 X - THETHEL . La,
Ce, Sm, Eu, Th, Ho, Yb, Lu ® 8 tHZ % E= L ¥ L
720 72720 S ALIEERHAETIEZR L, 3
YRIA4 MEADEDTAMI 7527 v a>»TL
70T, 1R VY, ZOEKTIERZ RNAA
Lldwz T AL WD TREIAE A K O RNAA
S RITo7-DIZT HTRKFETOIET L, ¥
71 TRKD Anders 3225 1% RNAA % W /258 C
L DEBEFL, AP EAF 7 THL & X2
EFEHALF R CEZE 24 20 TLHE D RNAA A
F—ADVERENTVI2DOTTH., S RITE
ICREE IZA> TWEFHATL/, # 2T Anders
IZREE D —#ICERETAIEEREL, A¥—
LIZHA AN E L72o REE @ RNAA T b JEST
B EMEIILFEICFE CIECE I V- TICAS
Sc 20 b TS IZ X - TH L B “Se T,
IRERALH & 7 v AL DI K & i ff 2 4 ) IR L
%755 REE 205 “Sc % st b2 i 3
BIEDMEBET U720 S AUSIAIREE DD 70 &
WEFIHT 5 HETT A, D05 E21d 5
BEsh= N R %2 (AL REE CTTOTHRTT
W), F725 08 ) A RMTOBEMREDEND D
HDT, WELIEMIZRO L7013 HE T &I
HAEEZ N2 A EDH Y BEFD RNAA A F —
LZHARALDIRBENTIEH Y THEATL .
ZITy A XM EEE R WD 2 L R
L. HBr 2 COW A F > ¥ iz 125t 3 % 45
BB T 5 )4 FESc THEICRLRLZ LS
THRCTHRB L, EHICBLE Lz, ZORKE, it
Fer & D) 20 TCFEITMZ T REE6 7t% (Ce, Nd,
Eu, Tb, Yb, Lu) 122w\ C, KEAZEE L 729
B O(FEa AR AEZE) LA UcHEMk % O Ivuna
a4 7OoRFEI Y R4 (LLFClar
K54 hEWER) OOHTEZELZEATE Y,
HIZiE, Zo#EEDL &S T, Anders & 4 T4
e L CIRBEFTE 2 KB RO ICEFAEEMED
REIZEPY T L2Y, EETE/ZREE X LG
6ILRIZEOEN-DIZIZHEHEH D F L, Th
LIERIEVDIE "BFIFT & L THEHMEEER 8
A% — LIZHAANS N72D T, REE Dfb54#:

15

FEIFRE LICZ2 0 o R % o T
B LILENHEIIE SN >72DTY, HBr £
BiA 4 VR E 25> % 4 K& ScDsri
BAEEIZOWTIE T A TR OHERICE - T
HEMR S, UEH ARG L AR D RFE O RE
Analytical Sciences # %F] L7-2 & & & - CTHEE
WZHAE L. Volume 11253 e LTHESINE L
7Y, YHTRIYY a7 2V IR OE
ELTHATERLL, RAIZE o TIERRETRE
LT

FH - Bk L B E R O REE OfF R %
HT A, EEETOLOOMMELID LD
BT B ARHE R V2 O E#E TS, %<
O¥t. COREEMHEIZIZETARRZCII Y RS
A NOTEMEEZHVET, CITZ Y RI 4 b
TSN L ELMEYE PO REEBREIZITE 572
FIEREIZ SR ® 5 2E5d 1) . ID-TIMS 252 112
B2 TWE L7ze FAMAEARGHTIEEE 5k e
L C primary method & L TRED LN TWAH DT,
HERCS 2 IEBROZ L TT, 2L, EE
7755 Pr, Th, Ho, Tm ® 4 JTHE D EEAHIZRKD &
NFEH Ao FMAERGRSN CIEMHER EREEZ1T5
7oDIIE, FREOFMR L B L 727tk (A5
7 EMHEN D) Z AT EEHC PO BEAIE RN L .
B OERE HWITE L ORI FMEELS %2 5%
ML EDPYIATT, YA IDRLHARIZES
C. REE OFH - #Ek b7 2 BH T 512H720
FFE Sc 43 & LA A LT RNAA G3HT A F —
LAEERETF LY, CoXd e, T
A AN L. ST EORHEiz 35 2
CIXEETTOT HAMEFET (GS]) @ (4
o) RENLREESAHHETH S JB1 (XK
) L JG1 (EmPisks) 2oL E L7z, #
FELTIBITIEXHEE L —FT5DT
325, JG-1 CTIIEFFHF S DK E 7% REE (FE\W\A
THETEFE  LTEAG T LB TREXBA—FHD
RoNE L7zs RNAA OEO 5 25 SCRkE X 0 RAx
FICH 15 FERE RES O NE L7z, SCHkE &
L TR ARG CHlE T & 0% (%
%) 13 ID-TIMS ODfEXS A ST FE L7z
DT, #ERELTHOMERTOREVIZESE L £
L 720 RNAA T Tl L E FH W % O A3 T
T8, HEBAEERAHIAEL £ L7z, BlH. REE



TNl

®%m LD EMERt * 45 212% W E
wIZ L7, SRR L F&H&ﬁb L
L7ze b o L THEICHEET 5121, RAEHOWRE
%%ENA#V~FﬁET%%T%&EW®T
T, FFTRLIERATLL, 2L, &
BHHEICIZHER S F L0 T, CHE, b
ID-TIMS OMEASE# > T b & FRT L,
WELTHELILZY M2IRZOHLOED
BC9 . RNAA OfHIZHN 2 TIFEE O INAA OfE
RENTWETH, JG-1 DEA T ToOCHME
EDOKRELTEMIIRNAA L EVW—F &R LTWw»
9, ZOMLDOFEZITLEE, GS] DS A
B2 EESTLIHMOBETETH > LRESAD
LRI > TWE T, ZHESALIIZOWM L%
BET LD TE»EmRE L. RELT
ZNFEFTOIDTIMS EMAED 5 E L7z,

L Tk_72 2 &3 ID-TIMS % RNAA [ZfR%E L

722 TR EERAIT RIS A RS

554575 2022

LRHLTEY (L, B L TwiEizwne
MCMETHEZATY)o MEMIIRILED 2
ELVUTOX)IZTEOONLTLEY) !

1 [ARLARABRGIHT TR & 724 & 34 12

L TIEWIT v,

bS]

. HEH#ES KL (reference samples) O HkE %
ML Z T AN TIE W vy,

P 580 . FAAEAROH TIE L WA

KEBI2DIIE AL 7 3 E T O ERERIAAL % &
LILE & RMEE R o E R B TR O B F Ak

FEESEALT AVENH ) T ETHRR
JG-1 CoMEIZRMFAB PO ERE B LRI —
HARVERRE T, AT T O RIAARSSHR BUS I H b L
Lozl LIGERLET. 2o, EFEHADOR
WALIZHEE R 3 2 7347 B oo BB R AR AR AT 12
Ro722 & TlE% L, l%%@ﬁ%btif%i
“W%ﬁ%&%‘ﬁ@ %(w@RMm®
H£TH) Ak Dxiﬁomx LT

u}?J—v:—

L
n
I

NAA e Gunma U. MSID
AKanazawa U. )
& Tokyo U. o Literatures
JB-1 * Literatures
g 3r \ ]
5
. : ]
B . »r ., A
E 1 [+] ° . ]
g | ]
o 2 —
20'5:= JG-1 5
[=]
o 3_ A
2 1
E L}
é £ . R i .

[y
LA
%'
®
L |
°

]
La Ce

1 1 |
Nd Sm Eu

| I I I ]
Gd Tb Tm Yb Lu

Fig. 2. REE contents determined by NAA and ID-TIMS (MSID) for GS]J standard rocks, JB-1 and JG-1. Data are

normalized to literature values.
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Table 1 Comparison of analysis values and compiled values of In contents in JB-2

In contents (ng/g)* Literature

Analysis values

INAA (1988) 69 + 10 (n=1) 7

RNAA (1988) 67.1+11.1 (n=5) 7

RNAA (1994) 67 + 11 (n=4) 8)

ID-TIMS (1987) 130 Geochem. J. 21, 237.
Compiled values

GSJ (1987) 130 Geostand. Newsl. 11, 159.

GSJ (1989) 67.1 Geochem. J. 23, 143.

GSJ (1995) 94 Geostand. Newsl. 19, 135.

GeoRem (2022) 0.07 (ng/g) Web site (see text)

* Uncertainties are due to counting statistics for n (number of analysis) =1 and external

repeatability for n=4 and n=5.
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Fig. 3. Abundance correlations of some trace elements in CI chondrites. Correlations marked with red dots must have
been caused by nebular processes, while those with blue dots may be due to aqueous alteration.
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Fig.1. Schematic overview of the experimental setup
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Fig. 1 Schematic overview of 2 mm CdTe-DSD.
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Fig. 2 Energy spectrum of *Co. (a). Pt and Al side of
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side, respectively. (b). shows the difference and
average of two sides.
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