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Radioactive Analysis of soil in the Tama River.

Yasutoshi SHimamura, Ayako Mori, Itsukushimi Sakar and Hiroyoshi INougE

Summary The accident at the Fukushima Daiichi nuclear power plant in March
2011 has resulted in the release of many radioactive isotopes. This has added
significantly to the level of radiation in the environment and studies show this to
inversely correlate with the distance from the site. The concern over artificial radiation
caused by isotopes including Caesium-137 that have a long half-life is heightened by its
ability to easily move and spread in nature. This raises the question of to what extent
are people living further away from the site at risk to radiation exposure. Therefore
to address this we sought to moitior radiation levels in soil samples at sites not in the
immediate vacinity of the accident. These include those close to major population
areas along the Tama River flowing through Kanagawa prefecture near to the Tokyo
Metropolis and into the Tokyo Bay. Here we report our methodology and results thus
far obtained.

Key Word: natural radiation, Fukushima daiichi nuclear power plant, Tama river, cesium-137

OB R R SR PR IR AL S HE (T 223-8521 M EE T #E L X H 5 4-1-1) : Department of
Chemistry, Keio University School of Medicine, 4-1-1, Hiyoshi, Kohoku, Yokohama 223-8521,
Japan. E-mail: hiroin@z5.keio.jp

Y2 B ME R AR R S e . (T 160-8582 HUAU R 1 [X A5 I MT 35 # ) : Department of
Pharmacology, Keio University School of Medicine, 35, Shinanomachi, Shijuku, Tokyo 160-8582,
Japan. E-mail: ayamori@ab.keio.jp

YRR AR BN R (AR RRBM) (T 830-0011 1 e UL R4 K i A MY 67 )
Department of Internal Medicine, Kurume University School of Medicine, 67, Asahi-machi,
Kurume 830-0011, Japan. [Received Nov. 7, 2014]

# BIERERAPET (BRI v > o8 R) SRR A5



BEMER AR H AL - AREIE No. 57 (2015)

%‘#‘!—
il

7 46 FEAEHT O HIBRIE A DK, HIBRICIZ D QUTBEBR RO > T/, Thg, TR,
;D & OISR, SR DBRHPEFLITHE D & DR, Wb 2 HABHRTH 2, —
7T, bitbn ABUL, 1895 DL ¥ b7 Ui X 2 BU#RFE L £ T, BT U2 5
WY B Ed Ao, 19424127 2V LIS X > THO TEFFNOL 6N, Z D
FE I NI HA DIESIGIT X - T, BUETIIHT 7 2 B TE RN GRS R BICHAE S 5 & 9 o7
o7, BENOBURREZIIE T 2 2 L id, HEEANAERIEILLSA, NEOKR TN Z €
ZFN T TLERTOEETH 5, AT, MRMEIEANL ) Ew ) BREMM O SR
3¢, ZENE L2 NBMIUACREEOME, K, X OHBEOKRHEZRINL, B
B ENE 21778 o> 7y AT, EFLEENNMRO 1o HEICOWTHEZ T4 -
7T, WEHEL X ORREOME, 2 LTI ofRICEI S SH0EHICB L THlidd 2,

2. REAE

-1, o 7I>y

AgETlx, ZEND 6 AFOY Y 7 75 (K1) ©9 6, NEEFMEOM)IEHD
Y7 T HEOMERRERT, ZOLENBRMERIIETIE, A~F D6 AT
B IR ho (K2), Yy VSO EHHR I, i GPS & eTrex 20
(Garmin ) % W CERILL 7,

- HIF 20134 11 H 19 H

- K i

- R R 17.4 IR AIK 8.2°C

T 7IVHE O EE R X ORI ERIE, b IAMED I micB T 3RS X O
MR R A WE L 7z, BEBEIE GM Y —X A X —% (Hyz7uh#l), F7, ZEREERIT
EREFREEG (H7uhdl) 2 H w7, HEE 3 T, 2 OHlE % - L 7% ek
EL7,

2-2. TIEE IR

BFELL 72 1881, 120°CT 24 KELL Bz s 9, HEREL->/4E 25T, #H 3mm D
filc b7z, 208, F100g GEMAEREIZINEHE L 7)) %2y ilEdEcdb 2 Nal > v
FrL—=vavyhvry— (Ospray, ¥+ >_X7%k) ORIEICH Wb D L FA LA AN,
L 72,



LN 31 % U TERIAL IR O HERT (RS« REHRL - 550t - JE 1)

NI L (BRI L) HEEREENLR [

ZFEN(SE)IDhFE)

wi | BF(SEIIFRE) : ; ; <
o - S SRR

- - -y 2 L L L 4 B
2. ST IEY 7Y v F i (© Yahoo Japan)



BEMER AR H AL - AREIE No. 57 (2015)

BUMEA
BURHW EE R & A ADLT FEG | BINESHT

HE2U
e
[TrRO1-5 ~ BEEBS  2014/04/15(K) 11:24:38  F4724L 9638.5 B  Wbok LT 25200 B
20 WA 2014/04/15(K) 14:05:19  YPAR(L 9840.3 B  FoFR{L 0.3 %
lmm '| BTFW 2014/04/15(K) 18:24:41  (HE& 43R ) 3

[@*53 2
5

i 5 10¢ ==
[Toukvu 7|8 5
ek g 10° g
[ro 8 102
P 2

E -l |3 10t
M-SR £ 40

BURE  CRMRRINED

90 [ -]

Prd i) 4

o e -]

prd AL OP)

U-8F8(5cm® +18) -]

SSyDIOYET =5

[Bo120140412171037 ][ &=

O BHREDEIMIRES TS Cs-137 661.65 e

2011/06/13 0000 0~ | B S0 RAREE Kb Co-134 795.85 =
BEE5 K-40 1460.81 -

420 ‘& - Cs &

RIPIRRE - MR T 5 -

3. +EY>7LoNal (T) v FL—avhyry ek GHld o)
WA AN HE St 2 AL, BEATICIEHE y MO I F =L DAY v b3 F v — b+ & L Tid
gEns, KEFY 7 b T, TOF =105, HIWET 2SR IGEOBEEZ, BEMIE
BT o070 ZTHMELTE S (),

2-3. riRBIE

FENalvvFL—vavyhory—2H0T, THRE, y#EzR-EHEL, ~LVFF%
YANTF 74— (Model 802, ¥ v v X7%h) TFv— ML T (X3), %DMk Tl
HEZ R 72,

2-4. BH#RAIE
T o BRRIEERE, & TS R ERIC X o> TR I N, pomEItRTH S 7
DTN S PRI Z LB EHEIN TS AR Y F 7490 (Sr-90) (22w, F
B 15 4 7 HICSGET S 7 SCR BB R AEN - “ABORIR - IR T2 2315 BB R %
THETER P a v 97 A0 K> TR o7z, UFICfliicE w3,
(1) #2Mt8E 100 g 2 Z&ZE I A, 500°CT 5 IR, MELL 7,
(2) s, 2LE—A—1cB L AN, Aoy F vy A HlEER (10 mgSr/mL) % 1EHE
WoimL iz, k<2EREE%,
(B) HEBILZALFOMAZ, HZLThy F7L—1F LT, #ET 2EMOIRET 3 K
R, L 7,
(4) 77 F =W} LI (No.5C) @ Lz, A F AFHMEREHE (GA 200) % HE4a T3]
4



LIS 31T 2 R R R D HER] (RS« REHRL - 550t - JE 1)

L, EREPIREARTHEGR L 72, MR LK ZEDLDE T, S HICAKZMATHEE
26L& L7,

(5) Ay AEMEER (50mg Ca/mL) % 5mL A 7,

(6) »ERELVOKEHT IV ILELLTOMAT, pHIOD EE L,

(7)  REEF PV L5608 Z2MA, BFRL CAEML 7205 INEWHIIE X & C, TBE L 7.,
st SRS 2 £ CRRE L 72,

(8) LEEARETAHVT—rarThEL, BOIELDHL TTEILTREEZBREL
726

(9) EAEEBICERL, 2LE—A— KB LTKEMAT, MIS5LELE, T2
FTMEALIHET, >a27B50gZ2MZ, TYE=T7KTPHAL0~ 4.2 IHEL 7%
(7aE7 VLY —=N7) = IFRCHER) .

(10)  FHEE, MEVL CHRBZHR L7z, 2 LT, BunL, MBS 2 £ CEFE L 72,

(A1) FAYF—ravThBARAREZTEAL I 3LE—A—ICB Lk, B, EHBZH
Wi E—A—IcB L 72,

(12)  E@&aic, An >y 48R (50 mg Ca/mL) % 5mL il z 7z,

(13) AL, DEREENROEBEZDP L TOMA, ER LIS 2 7BH LS 7 LD GIE
Ba—EER L, ZOZFMET S ETMEALLOBIC 210 %2MA, 7
EZ7/KTPpHAO~42 ICHHEE L 72 (7 uE7 LY =7 ) — VIR CHER) . T,
B CULBe 2 B L 7z, O L, ISR 3 % % ClfdE L 72,

(14) FhvF—varThBARARZTELLTETT, HBZA0EY L, HEZH LT,
LRIl ofhdE—h =i L 7,

(15) B 23S i %A L3 oA, % SERICEMR L, KZ2MATH600mL & L7,

(16) WlET2ETMALILDDL, Y avbgxMz, 7YE=7/KTpH40~421C
HEEL 7 (Fue 7 LY =T — VIR THEGR) . THEE, NEAL C, Mt RR L 7,
AL, AT 2 £ CHrE L 72,

(17) FEBAROKBIZTH YT — arThE, 77F—k} LR (No5C) 2
WL Z RSB L, a7 Y'Y AR (0.2 EE%) 50mL % 3 A5
THEH L 72, IR Z L VU2 RIS RS L, 2 L 720 B 600°CT 3 Mg, B L 7z,

(18) H v 7NZIEBTIHEML, 1LE—A—1cB L7, &y b 7L — b FCAFE L 72
DL, e 200 mL Z2 2 THEML 72, MRt (No.5 C) 2Tl L, $HEEciifL
Too VEWE E VR Z b, X SICHIEZMA TR 500 mL & L7,

(19) v PNIEHZ A & VRS 5 2 CWE 5 mL/ @ L, KIC/AK30mL 2@ L 72,

(20) VAHER A (154 FHBE %IRRT VB LMW 1 A% 7 —)L=1:1) 1100 mL % &
S5mL/ 43T L, JHNRITFEREL 7,

(21) REER B (15.4 HE % EFEE 7 ~ € =7 AVAKR) 600 mL Z i@ 5 mL/ 4y T L, A b
0yFLREHL L,



BEMER AR H AL - AREIE No. 57 (2015)

(22) IRHEZMBVL, ZRFEHEME L 72, 7K 10 mL 3 X OS2 10 mL % il 2 CTHZRE ) % i
L7=Db, HE, Z&FIZEL 72,

(23) K20mL ZH\WT, ZREYZERL T, 100mL E—A—IBL 7%,

(24) HHEAEE () ¥ (5mg Fe/mL) 1mL, b7 v E=741lg BLXUE7x/—
75 VA VIR 0.5 mL ZMATH o MEL, “BbEFELZBOHL 2, WhrRtaz R
T2ETTVETAREADLIOMZ, Kigfgk () 23z, SHIKTVES
7K I mL ZAZ T, % Mg L 72,

(25) JEAE (No.5A) ZHVTHELLICHEL (ZOWREZAARY v FJHIEE L), T
B2 7o 7 v ' = T AKTYRE L 72, MR EVERZ 100 mL E — A —I1Z A, MBS BE

# 7,
(26) FORUREE7? v LIRS ML ZMZ, + v b 7L — b TR % MEER
L7,

@27) HorLdEBEZM-LATTIAT7 4Ny — (1G4) ZRHOCTHREEZWRLE®EL, 7
VEZTKBIOZY ) =L THREL 2, 110°CT 1 REZEE L, T — ¥ —th Tk
AL7Db, WBROEREE L 72,

(28) VB 2D E, AE L 7%,

(29) BARw 27TV ROk v FL—vavhoryyTHlEL K,

Nal (TD) > FLv—vavhvry2ick2lE%x 2475w, Z20¥E%, LEQRNE
& (1g) Yo TRO L, &k, BEHBIZTXTPER26 44 H 1 HICHEL 72 &
212, TR0 X% o THIIE L 72,

N _
dt

2T, NIZRH e icB 1 2118, MFEAERTH 5,

—AN

3. MR -EE

ZNENA~F O v 7 OVERIB S OBERES X O 2= ERIE, R1OXH 1Lk o7,
BERED Ny 72 757 v Fix 40 ~50 cpm ThH 5720, TR TOMFII TN ARELZ R L 72,
—J7C, MR, BT, JIRT 2 ETHIE SN TO R ERHEE AL Tho 7z, THD
B HBEH 7D Dy MUBEHAEZ K 2 1R T, BRRICDOWTIE, TXRTOMEHEICE OB
BANTTho7, kb, ERMMEEITR) &, HhuiizE, ylHEREcow»TiE,
S ORI A F LA DL EEN 13Tk, RKIRBERHEMIETH 5 K-40 IZARNICHO0 -7 b
DD, ZOMITYH, ANLHSERED Cs-134, Cs-137, 2 L TI-133 BWE W E N, 2011
43 H O S A, 2o ATRUNMERI, o7 - AR, 3—nv 4
17, =2V 7Y, K=V Y, 2LT, BRD I EAEDSbHEOEFE LB
BEDE MBI Z BRI TO 25T T RWEEINTVwS, E5ICEY~DOBITHHERS

6



LIS 31T 2 R R R D HER]

(RS« REHRL - 550t - JE 1)

R AHEFRLY >~ 70 ZH & U - 2RI EE

e (VAL TB I E 2[RI R

TR (L) HEEE (S ) (cpm) (uSv/h)
A 3513257 282% | 139F£42 75 627 50 0.05
B 353257 18K | 139 £ 42 57 42.8 50 0.06
C 3513297 24.8 % | 139 £ 4297 52.2 % 60 0.05
D 3513255162 | 139 %4297 32.2 % 60 0.06
E 3513257 23.2% | 139 %4295 29.9 % 55 0.06
F 3513257 23.9% | 139 F£42 57 36 7 65 0.07

A~F 32 DMK O R ERIET 2,

R 2. NLFRAY > 7Y » Z RIS 2 IO & fiuhhe

—_—. I ZIL X — JHABEIRE (Ba/g)

(keV) Afbri | BHiZL | CHbsi | DM | Edbel | Fbed
-131 364.48 0.016683 | 0.032967 | 0.012333 | 0.01092 — ] 0.013304
CS-137 661.65 0.040364 | 0.077165 | 0.098961 | 0.118161 | 0.092884 | 0.020173
CS-134 795.85 0.01391 | 0.026256 | 0.035895 | 0.041469 | 0.029048 | 0.007658
K-40 1460.81 0.656292 | 1.022977 | 1.032569 | 0.570535 | 0.827037 | 0.597362

A~TF 3R 2 DM DR ENIET 5,

NTED, WWET TR OKEYICOERBRS ATV,

NS DORERED S, DFDZ ARSI N,

(1) HRBHMEEETH 2 K-40 DEED, v 7V Y TNk D Be 2 2 LS
Liot, TR, AV LAAKOHEEO BB VICE S I ENELSNDS, 5%, EL
WP FAT T A MEK 2 2E1, LE (LAY 7224 &8MtRE) & K40
IREE L DBIRZHMEIC L T E 2\,

(2) MBS FEFEHEKIC L DB S N Cs-134 & Cs-137 23, LB/ D Lh 6 R
SNz, TOWMFFERERICEFRENFEEL CO7DT, BED Z OHEx Cs-134
& Cs-137 DDA I L b2 Eilbins, 5%, ErRlEZFMmL, WL
JHNC X B2 IRELA DK T ED X I IAFHT 20D 2177 > Tw <,

(3) MR FIEEKERIC B S N TV 1131 28, WEZICBN S e, FH
8 HM L IEFICFI W7 01T, il 3 M EfGE L TO 3 BIE, HicexXy Fadkwn
RETIEZD L BRVEINS Z i3\, THE TS L D20MliERm)I B
B -131 SRV Z I hTw %Y, ATk, bitbhoEEEOIMIICH 5, %

7



BEMER AR H AL - AREIE No. 57 (2015)

BNl B /NN L TOY > 7)) v I RiThoTw5b, ZOMEREICX>T, #
Tl BEDTREL 7D 9 B,

4. SROER

S, TRTOLEY Y 7VOMERKZ, HEBOWEHEORR L L HbE TELEZT
o TWBE,

b. HE

ARFED—ERIE, DIMEREA L 5 E w0 ) BB OR 25 & L O 26 LR ERTZEBIIR 2 13T
fikoTwFET, TTICHEHBL LT ET,

6. ZEXM

1) Neroda AS, Mishukov VF, Goryachev VA, Simonenkov DV, Goncharova AA.:
Radioactive isotopes in atmospheric aerosols over Russia and the Sea of Japan
following nuclear accident at Fukushima Nr.1 Daiichi Nuclear Power Station in
March 2001. Environ. Sci. Pollut. Res. Int. 2014 Apr; 21 (8): 5669-77.

2) Masson O, Ringer W, Mala H, Rulik P, Dlugosz-Lisiecka M, Eleftheriadis K,
Meisenberg O, DeVismes-Ott A, Gensdarmes F: Size distributions of airborne
radionuclides from the fukushima nuclear accident at several places in europe.
Environ. Sci. Technol. 2013 Oct 1 ; 47 (19): 10995-1003.

3) Steinhauser G, Merz S, Hainz D, Sterba JH.: Artificial radioactivity in environmental
media (air, rain water, soil, vegetation) in Austria after the Fukushima nuclear
accident. Environ. Sci. Pollut. Res. Int. 2013 Apr; 20 (4): 2527-34.

4) Dlugosz-Lisiecka M, Bem H.: Aerosol residence times and changes in
radioiodine-131 I and radiocaesium-137 Cs activity over Central Poland after the
Fukushima-Daiichi Nuclear reactor accident. J. Environ. Monit. 2012 May; 14 (5):
1483-9.

5) Nagataki S, Takamura N, Kamiya K, Akashi M.: Measurements of individual
radiation doses in residents living around the Fukushima Nuclear Power Plant.
Radiat. Res. 2013 Nov; 180 (5): 439-47.

6) Doi T, Masumoto K, Toyoda A, Tanaka A, Shibata Y, Hirose K.: Anthropogenic
radionuclides in the atmosphere observed at Tsukuba: characteristics of the

radionuclides derived from Fukushima. J. Environ. Radioact. 2013 Aug; 122 : 55-62.



LIS 31T 2 R R R D HER] (RS« REHRL - 550t - JE 1)

7)

8)

Wada T, Nemoto Y, Shimamura S, Fujita T, Mizuno T, Sohtome T, Kamiyama K,
Morita T, Igarashi S.: Effects of the nuclear disaster on marine products in
Fukushima. J. Environ. Radioact. 2013 Oct; 124 : 246-54.

Howe JR, Lloyd MK.: Radio-iodine in thyroid glands of swans, farm animals and
humans, also in algae and river water from the Thames Valley, England. Sci. Total
Environ. 1986 Jan; 48 (1-2): 13-31.

Ravichandran R, Binukumar JP, Sreeram R, Arunkumar LS.: An overview of
radioactive waste disposal procedures of a nuclear medicine department. J. Med.
Phys. 2011 Apr; 36 (2): 95-9.



