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Environmental radioactive analysis in the Arakawa river

Hiromitsu Kacami, Risa Numazakt and Hiroyoshi INouE

Summary—— The accident at the Fukushima Daiichi nuclear power plant occurred
by the Tohoku Pacific Ocean earthquake on March 11, 2011 has become the
contamination with radioactive materials into the environment. Immediately after the
accident, the contamination has spread to air, soil, sea water etc. More than four years
has elapsed, the influence of radiation into the living area has decreased steadily. But
the environmental pollution is remained. We have measured the radioactive activities
of soils such as in Fukushima, Fukushima offshore seabed, Tokyo Bay seabed, Tama
River. In this study, the radionuclides in soil of Arakawa River has been measured and
been compared to the results of the soil in Tama River. Cs-134, 2.06-year half-life, and
Cs-137, 30.17-year half-life, have been detected in the soils of Arakawa River like those
of Tama River. These are the traces of the Fukushima Daiichi nuclear power plant
accident. However, 1-131 which has observed in Tama River is not detected.
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1. #

[l

2011 4E 3 H 11 FICF82E L 2 b s ASHPERP IS 12 X 2 R0 — R A F Dok, KA, K,
I & o BB OB TEWE I X 2T - O O E > TE 7, FilFED»S
4D ERGE L 22 BIE, 2 DEISEAOFEIED L oob 508, ARE T bhk
gEic BT, SEENFIRO L3R H & 2EiH23 8.04 H & K13 30 [-131 23l i 1
B SNz, Taudby), HIRIROBZWLHEEICH Vo3 31 BlE» SRt n, Zh
DEKRENL TUNCTRIVAA L 2D TR EEZ 5N Twkds, 208K, b FOFE{EPT
ARALPREE S BRI 72 WS BEN RIS O 13 s & & ISR o 1131 S S iz 2 LT,
CORFUIBES N, 22T, KRB LTI, FL BEREO—H0ITH 3 75K D
FIERIC B 2 EEOME - B E TR, B O HE R W ToRE R E
- BRI L HWE L, RO g 61%, PR Z 0z 2.06 4, 30.17
LR Cs-134, Cs-137 WA BRI S 0, fEE —FHAEFLOEEOEPH 1 & nin3,
Bl S nehr o7, ZOMREED, LEIFEO R o S 131 O
KiTOoWTE, 5124 OO 1IEY » 70 L DI - BEPUETH A9,

2. MRAE

2-1. H>7Iu>vyo

TNV D 5 5, FHAREMLE X CVEHEREARBAOWINBIC B T gy v 7)) v 7
i oz, FHARMIOMINETIE T1~T4D 4 57, BraiEiEAREBRLOM# Tk
KI~K5D5 afte v 7)) v VS ZZETH L 050 BIEAHINL 72, > 7V v 7HiR D
frERERIE, #EH GPS & eTrex20 (Garmin #£) ZHWTHIE L%z, F7, v 7V v
THURDFHECEIE GM —_ A X —% (HNZ7mAhth), ZEfifiasRimiaist (Hz7
uAhth) ZHWT, HE1ImIcB T 25808 E X OHMBRERLZHE L2, JWEHOREES
FOSMRIER1IDEEY TH o,

THEY v TV O FREUE HART MRS JISA1201 I2fE -7z, 5, v 7V HIEOREO R
WEZEZNDRE, ZoBRERICL>THbhzztRmE L, iGNy FA4A—5—, 22

x£1. 37 IHSOER

_ Lk
Hi14 BRIH KA — -
T el
N 2015 45 H 31 H g 31.0°C 20.3°C
& Va 2015 45 H 31 H i 31.2°C 21.1°C
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v 7, BHREVE, R—% 7LV FRVULGEZHAGT, ZOMERLSISICI0cm DS
FRELL 72, BRELL 725ARHE Y v S—ftE = — VI ANUTEREE L 72,

2-2. TiERIE

L 7o B389 > 7 vis, WBRESEZ VT 30°CT 24 B E ¢ 2 0s, 2mm O%JE
SV TEBYIDOAREZRNFEDYF Y FVE Lz, ZOHEYFY 7L2HEL, B
Ny ML TI40°CTHEICR 2 F TGRS S, BSon/Er v 7128100 g fE L,
BB sNal> v FL—arvy vy —OKREICHWZLD EFU Y Y 7V AT
L7z, F72, H&E100g #FEm L, BEUHMERY v 7L E Lk,

2-3. r#RAE

FIEY T y BBUNEOMIE X, vy MIEERETHL Nal> vy FL—varvyh
7 v % — (Ospray, ¥ ¥ v_74k) 2#HVT, THH, y#2RENEL, < LFF v 2
VT F T4 ¥ — (Model 802, ¥*>_7%k) TFv— UL T, ZDiifEd & EHE % HE
L7,

2-4. BHIRAIE

1Y v 7o BRBUEREOIIE 1%, RS B ERIC X o T N, RS

DY LHEEITETH B Ay F 7490 (Sr-90) 1I2DWT, P15 4E 7 HIckEl &

NI SCHRREB R AN - 2B - R R SRR E D TR ba v F

LAty 1, LMD X ) IiT o 7%,

(1) WZHE13E 100 g % Z8F LIS A4, 500 °CT 5 RERIINEL L 72,

(2) K&, 2LE—A—IcB L AN, Aoy F v AHEREE (10 mgSr/mL) % EfEIC
smLMZ, k< EEE,

(B) EEE1LZALToMA, HEZLThy b 7L—F LTllET 2ERTOIRRET 3 RefEin
B 72,

(4) 77—k LEHE (No.5C) @ kicH o ZMAHENERE (GA 200) % HiaTKAIHEE L,
PRI YR L 7, IR E 2 BbR T, SHICKZMATHEZ2.5LE L,

(5) A AEEERK (50 mgCa/mL) % 5 mL Al A 72,

(6) DEEEENSAKBAF PV LEZLLFOMATpHIO M EE L7,

(7) BT V7 L50g Z2MMA, #HIELTEML b, MEWINE S & T Z KL 7.,
s, BSIRET % £ CTERE L 72,

(8) EBAREIETAYT—>aryTREL, B IRELIHEL TTE LR NRIEZREL %,

(9) VB EERICEMRL, 2LE—=2—ICB L OKEMA TR ILLL &L, T2 Em
BL70b, avBsi0g2MA, 7YEZ7KTpHAO~42DFE L7 (7 uE
7L =) — UIRCCRERR)
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(10) FEEMENL T2 PR L 72, 2 LT, A LIk 2 £ CEHE L 72,

(11) Fhv5F—2 a v ThEBARZTESLEFILE—A—ICB L, WBIZERZ VT
fio e —H—12B L7,

(12) EXBARIC AV LEEER (50 mg Ca/mL) % 5 mL il A 7z,

(13) MEL, D EFRELEBEBEEZDV LT OMA, ER LY 27BANS T LD
SRR LT, ZOEFIET 2 ETMALZDOBICY 2B 1I0gZ2MA, TVYES
TAKTPpHAO ~42 I L7 (T2 LY — N7 — Vi CHER) ., FREEMELL
T2 R L 72, O LIS 3 2 £ TR L 72,

(14) FhvF—vavThBREEZTE X FETT, WBRZE0ERY IER2Z VT, L
A1 DD —H— 1 L 7,

(15) MENL 23 o HfiiE %A L 3oz, YiBESE2ICAEmRL, KEMATH600mL & L7,

(16) WET 2 ETIMENL 2D b, > aviE5gZMA, 7vE=T7/KTpH4A.0 ~ 4.2 134
L7 (7aE7 Ly =7 —VIERCHER) . FHEMENL T2 2L L 72, Bus LIk
DSR2 F TRFE L 72,

(17) EBAEDOKE % T HyF—2 a v ThE, 77 F =k LiEH (No.5C) Z2vT
W ZWEIEE L, a7 =y AER (0.2 HE %) 50mL % 3 [ Tk
LT, MR LV R AR L, WL 720512 600 °CT 3 IRFHIINEL L 72,

(18) ¥ 7N 2HMTIHEML, ILE—A—IcB L, dy P 7L —F ETCEREHZE LD,
1 200 mL % BN 2 TVAME L 72, IEAE (No.5C) % JH > Tl LI oo L 72, 18R
LVl b, S oI EMA TR 500mL & L7z,

(19) ¥ 7NV % A 4 > MG A 7 L ISR 5 mL/ 4y T L, A bryF 7 A2EHL %,

(20) VAR A (154 EE BFEMR7 v E_ D LAWK A% /7 —)=1:1) 1100 mL % Ji#&
S5ml/ i, JiBRIZFEEL 7,

(21) ¥R B (15.4 B % FEfE 7 v € =7 LVAR) 600 mL % jiid 5 mL/ /3L, Abnm
VI LRBHL T,

(22) VAHWEZ INEL, ZRFEHZEE L 72, 7K 10 mL 3 X OGE 10 mL % hil 2 CHZREY) % W L 72
DL, FHERFEE L 7,

(23) K 20mL 2\, HZEYZEMFLT100mL E—h =B L7,

(24) $EfL#k () ¥ (5mg Fe/mL) 1mL, b7 v E=7 L 1gB8LU0 72/ =175 L
A VB 0.5 mL Z A TME L C bR FEEBOH L7, WALz RT2ETT
vEZTIKESLTOMA, KEgkgk () 2SI Ez, 6517 yE=7K1mL

(25) ¥EML (No.5A) ZHWTHPLICHHL (ZORHZ A ARV JHIE L), W
ZiO 7 B = 7 ARTHE L7, K & PR % 100 mL ©— A —I2 Ad, IS PEE
L7,

(26) FARIKEET v &= AR S mL Z A, &y b 7L — b L CRIBIEILR % INEEK L 72,
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@27) HorLOEREWNSIAT T A7 48— (1G4) ZHOTHEAZRIEEL, 7€
ZT7ARBEOZY ) =)L THE L, 110°CT 1 B2 L, 77— —hTia L
Db, BB REWEL 7,

(28) Wl 2 WL BGE L 72,

(29) (&Y 7 7S5y FoWithks vFL—savhvyy—TllEL 7,

2-b. HZAHIE
TRCOY v 7V ORBEHRIERT R IE, TEIOFRAZ Hv-C, 201546 H 1 HIRFR T
DR L LTHIIE L 72,
dN
- AN

22T, NIZKE e8I 218, L BHEECHTH 2,

3. BREEE

FHABRBLOT1~T4 L EPEEARBADO K1 ~K5 D& v 77V v FHE o6 B iR,
BXUOH B 1 m ToOFEKE EEFEXIL, ZhFhE?2, £30LH ko7,

& 2. FHARBLOKY > 7)) v MG OAER R, FHECE, ZERlaE

s i AEcR | ZeRgREER
el ) R (SRR (cpm) (uSv/h)
T1 35 £ 48 43 00 ¥ 139 £ 40 43 49 # 60 0.04
T2 35 FE 47 43 58 B 139 B 40 43 44 7 40 0.04
T3 35 [ 47 43 58 139 F 40 47 34 ¥ 40 0.04
T4 35 [ 48 43 02 # 139 F 40 43 59 # 30 0.04
%3, BHEEBARBLORY Y 7Y v ZHS oM EE, SR, 2RI
", i HE e [HEE e
) RREE (SHA%) (cpm) (uSv/h)
K1 35 [ 38 43 21 # 139 £ 52 47 14 7 60 0.08
K2 35 [ 38 43 20 139 &£ 52 43 08 7 30 0.03
K3 35 3847 197 139 £ 52 43 01 # 25 0.02
K4 35 3847 197 139 £ 51 43 47 60 0.06
K5 35 J 38 47 25 # 139 F£51 43 17 7 50 0.05
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®4, FHREFADEY > 77 v ZHIEIZE T 2 v ML O SR se ke

- Y e QE-N. TBUHBERLEE (Ba/g)
(keV) T1 T2 T3 T4
I-131 364.48 AR RN AR N
Cs-137 661.65 0.698 0.467 0.156 0.0483
Cs-134 795.85 0.178 0.114 0.0403 0.0168
K-40 1460.81 N 0.470 0.394 0.424

L, AR LRI FCh o 2 L RD T,

5. GUEBARMAOSY v 7)) ¥ THIRICE T 2 v BRI O T HE i R

YT AL ¥ — AR (Bg/g)
e
(keV) K1 K2 K3 K4 K5
I-131 364.48 Ak A A A AW
Cs-137 661.65 0.978 AW 0.00478 0.0446 0.230
Cs-134 795.85 0.242 N Tt 0.0133 0.0546
K-40 1460.81 0.556 0.419 0.397 0.366 0.376

72, AR EBBRERRU T Th 72 L 2EkbT,

FHERICOWTIE, Ny 2797 FIF40~50cpm TH 3720, WIFnoyr 7Y vy
RIS BT HIHIF N RETH 5 72, HEEEICOVLTY, Kb 5 o BRBURREIE
0.41 mSv/ 4E= 0.0468 pSv/h, FEHMIC X 2 AR # R 0.36 mSv/ 4= 0.0411 uSv/h, 22
KD 5 R USRI X B E RS E 1.3 mSv/ 4E5 0.1484 nSv/h TH 2" 2o, »
FTNOF v 7)) v FHUSICB W THIRITTEETH > 72,

Rz, FHARFAD T1~T4 L gl RERLO K1 ~Kb D& 7Y v 7Hlisic
B2 1h o y SUEHEBEOBURRERIE X, ZhZhfd, K50k H ko7,

T8 D y G E O U R E I DWW T, K40, Cs-134, Cs-137 13IZ LA EDY v
ZY v EIc BB TR E N, 131 idudFnod sy 7Y v SN B LT RS
DM TthHot,

K-40 1320128 1.28 X 107 452 LR, A& FNBERTN % 5 5 2o KARBURE
MEETHY, BRI NLDRIBRTHE VA,

Cs-134, Cs-137 139y A THESIEEETH D, 2 D91 Cs-134 25 2.06 4£Y, Cs-
137 H330.17 B2 TH 2728, NSRS N2z D1F 2011 48 3 H 11 HIc S L 7= skt 5
KOVPEHIER I X 2 R RO EDE-> T3 bDThH L LEZ N D, MIEH—
JEFE D> & ALPE 7.8 km (A7 1B T 2 JRTLHT TR S Mz BB o ORI I %, R Ik
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HTd % 2011 4£ 3 H 11 HEf 25T Cs-134 731626 Bg/g, Cs-137 231859 Bq/g TdH b, 2011 4¢
5 H 19 HIF: 5T Cs-134 A3 1526 Bq/g, Cs-137 231851 Bq/g THh » 7=, AWEDH > 7Y
JHuS O FHERICE WTH, HERE, FRRIC Cs-134 & Cs-137 2312IF% L WIBEFEL Tw»
frFEZ 5L, SRS N Cs-134 & Cs-137 D EHEILEE D 72 13 i H O EMM D 741 & 3
bDOTHDEEZOGND, £, FHWEBRDIRILITO LR L LT, Aoy 7Y v
LR O LTI, HHCEED S OIS 5 W IZ RIS & OEEErIC, Cs-134 &
Cs- 137 DR IXIZIERH SN o Tw b L nR %,

131 & A LHBURHETECH 243, Fiki238.04 H? a0, skl Snid -7
DI, FFEEDPS 4EM FROB L ZBfEICB W TBRTHE LA B, LA, Kifks
1779 DRTICATIE 3 2 = T b fl ORI B T, 2014 455 H 17 HIRF R CTL B
TR DG P A0 135 & I EEE O 1131 S & e, 2y, 3l sk vz
DALAEY TR D BB 51 5? 720, EEHERO 1131 23850 o Palt X 1,
ZRDPAKRENLTINCHRIVAAZ 2D TR0 EEL SN TV, LHALZ0OK, ELO
R N KB MEEE DS BRI 2\, B BE) R LR 0 /NI 7 2 AT b PRl iy i i B o
131 i S 4, CORBUTEE S, RUFEICE W TIFR)IER D 137> 5 13 1-131 A3
B I N o L IR L GO, LEIFERO 13 d o il S 7 1131 ofiskicow
TOEHEITIE, 61 QMO LY v 7L L DIIEDBNIETH S ),

2011 4 3 H O 5 SR, SIME U7z A T RO IR, v 7 - HAW,
-y et F—2 U T7Y, K=V RY, 2 LT, YBRD I EAHSDHEDEEE
THRVEINTE R, 512, EY~OBITLHERINTE D, MW <Thl, KEY
KHEMPEONTWE, 5%, ERIEEANOBREBTEOR L LT, &20I3EYERA~D
BEPEE OBATIR E L, TIERhOBEMERMGRENE 2 kT 226 D) Th 5,

6. FHARMZADAY v 70 v ZHIKICE T 2 B RHHI AL O U AR L
TR BERIE (Ba/g)

T1 T2 T3 T4

Sr-90 AR B A A

L, AR EBBHRAL T TH -7 2 L 2kb T,

GAEES

R 7. EHEERARBAOSY v 7)) ¥ FHIIC B T 5 B BRI D i e I L
TCHRERIE (Ba/g)
K1 K2 K3 K4 K5
Sr-90 AR A B AR A
L, AR ERBRHRAM T CH -2 L2 kb T,

PR
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#ic, FHARBLD T1~T4 LgraiaARMLD K1 ~Kb 0% 7Y v Jiik

BT B TIED O BB RO UM REIEE X, ZnEn6, RTD LI ITkhoT,
TG o B EBIEIC OWTIE, WThoyy 7Y v SR B W TOBIRAM T TH

27,

4. #H

ARIRZED —T1E, FER 26 ~ 29 FEE 70— NP A4 T2 A F v VS AHE (FRSITBEEARE
SFRCTIRBEERS) 72 & ONT R 25 ~ 27 4B ) JSPS BHIFE R (C) (No. 25350264) DBl
W FE L, SIISHESL BIFET,
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