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Change of environmental radioactivity in the Kanagawa Prefecture after the
Fukushima Dai-ichi Nuclear Power Plant accident

Chikako KUWAHARA, Kouji KATSUBE, Ikuyo IIJIMA, Manabu SATO,
Takako HAYASHI, Yasuhiro SAKAI and Hitoshi UEMURA

Synopsis
Chikako KUWAHARA, Kouji KATSUBE, Ikuyo IIJIMA, Manabu SATO, Takako HAYASHI, Yasuhiro SAKAI and
Hitoshi UEMURA (Chemistry Division, Kanagawa Prefectural Institute of Public Health, 1-3-1 Shimomachiya,
Chigasaki-shi, Kanagawa 253-0087, Japan). Change of environmental radioactivity in the Kanagawa Prefecture after
the Fukushima Dai-ichi Nuclear Power Plant accident

Kanagawa Prefecture has been monitoring environmental radioactivity since 1961. Results have indicated that ra-
dioactivity levels in environmental samples collected in the Kanagawa Prefecture increased following the nuclear
weapons tests in the atmosphere in the 1960s and the Chernobyl NPP disaster in 1986.

Radiation dose rate and the concentration of radionuclides in environmental samples were further heightened
after the Fukushima Dai-ichi NPP accident, which occurred on March 11, 2011. The radiation dose rate was de-
tected as 0.18 and 0.15 1 Gy/h at 13:00 on March 15 and at 8:00 on March 16, respectively. The dose rate then
decreased rapidly in Chigasaki, Kanagawa Prefecture. However, the radiation dose rate again increased, reaching
0.11 4 Gy/h on March 22, owing to rainfall on March 21. Artificial radionuclides such as "“'I, ’I, I, *'Cs, "“'Cs,
and ”"Tc derived from the accident were detected in airborne particulates collected at 9:00 on March 15 and dry
fallout on March 16 in Chigasaki, Kanagawa. The highest concentration of “'I and radioactive Cs in the airborne
particles was recorded on March 16 and the concentrations then rapidly decreased. Only *Cs and/or "'Cs were de-
tected in the samples collected after August 2011.

The characteristic of environmental radioactivity in Kanagawa after the Fukushima Dai-ichi NPP accident was
low amounts of *Sr deposition and a large amount of “'Cs depositions in comparison to the results of the nuclear
weapons tests and the Chernobyl accident.

Key Words : fallout, airborne particulate, Fukushima dai-ichi npp accident, radioactive cesium, radioactive iodine
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Fig. 1 Radiation dose rate detected at the Kanagawa Prefectural Institute of Public
Health in Chigasaki, Kanagawa during the period of March 11-31, 2011.



Bull. Kanagawa Ins. of P.H.

A (201148 3 A ~12H OEMRK Rk kKRl
UA) TIZ15000%, HBIEE T k201248 LI O i
BHZ DU TI1260,000~100,000% & L 7.

7238, 19634519804 L TH Y Csia 5 NITETD
“SroERIT, U TEN—F BFHRERIE H 2 WIT 7 £
R, RAEMEENB A > — kbl 2 %
LU, Rty —nEhL ="

BRELUER

1. ZeRfsER 201143 AL2HA X217
HEZENSDEZY Y 2Tt FEOH I EFEICXD,
oA Y T RA MK D 2SR R R 1 248
MOBERBLAH E o2, BES -EREXOEMAEIC
KI250kmifn 7= MR)INBR A DO FHOZ X, 15H 0
4 W40, NIGHRBICRELEZEZYY VU RA
N RS NZY. YAFTIE, FiglitrmdT oI
[\ H a1 5 K300 E K U BRI R E R LR/ LG,
1307 &5 14K 12 1 T0.182 n Gy/hiciE L, Zhhi
RKOE—r E5>7z. ZDH%, RIMITHERIIE T L
N, 21EASH O ERLKBD, 16H 8 K »0.153
wGY/ WM 2FHDOE =7 Eixo 7. TDHIZESNIT
BTFLDDH-7=0, 21HFRIMNS OBRWICKDHE
RIZHEOERL, 220 1 K& 285120113 . Gy/h, 23H
25120107 n Gy/hoE— 27 ##BI Lz, TR,
MR OBICE T ER UM, HRAIEKTLZ.

2. RRFECA BEREZYYU > Z7BHBYIO3H
ISHITHRI L 723l el (BRI « 20114 3 H14H 9 Ikt
~ 3 H15H 9K 24KfH) L v, AEMMPRLZD1L
RO N THSHER AR ('L 9Cs,*°Cs,'¥Cs, T,
#nTe ¥ Te, Mo, *"Tc) ZiiL7=" Zoikhd, %
M RERO RN S E 2 5 & REWIIZI5H
FRTSKE30 /5 O T S OMICE AL

102 -
3/16 —— 1]

g -@- W(s
g 10 O 1%Cs N
2 /23
2
3 I
AT
ko )
g oI
g
H 101 g vl 4
c ? ] K 5/4-6 /%
2 102 | I
E ot l
e W U ‘
s 109 { ]
3 | i . p
= é ¢ 1 | T L i b

A u [ L IRV D '1ﬁ {

R A G ¢ \
3/ 3/26 4/10 4/25 5/10 5/25 6/9 6/24 /9 /24

Sampling day ( month/day, 2011)

Fig. 2 Time series of "1, 'Cs, and "Cs concentra-
tions in airborne particulates collected in Chigasaki,
Kanagawa all through March 15 to July 26, 2011.
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Table 1 B, ¥Cs and '"Cs concentrations in airborne

particulates and precipitation in Chigasaki, Kanagawa in
2011.

Number Sampling Precipitation Most frequlem o Cs Cs
date mm wind direction* 3
mBg/m

11AP 0252 5N 0.02 SSW <LOD 0.63 0.58
11AP 0255 52 1.8 SW <LOD <LOD <LOD
11AP 0259 5/3 - NNW <LOD <LOD <LOD
11AP 0262 5/4 0.6 NNE 3.1 12 10
11AP 0265 5/5 - SSwW 3.1 7.6 6.5
11AP 0268 5/6 - N 22 14 12
11AP 0271 5/7 2.5 NNE 0.39 14 1.4
11AP 0274 5/8 0.4 N <LOD 0.32 0.39
11AP 0277 5/9 - NNE <LOD <LOD <LOD
11AP 0287 5/10 - SSW <LOD <LOD <LOD
11AP 0291 511 434 WSW <LOD 0.53 0.50
11AP 0305 512 47.0 NE <LOD 0.89 0.82
L1AP 0310 5113 14.4 N <LOD <LOD <LOD
11AP 0314 5114 - SSE <LOD 0.66 0.65
11AP 0317 5/15 - SSwW <LOD <LOD <LOD
11AP 0320 5116 - SSwW <LOD <LOD <LOD
11AP 0330 517 - SSwW <LOD <LOD <LOD
11AP 0334 5118 6.3 SSwW <LOD <LOD <LOD
11AP 0337 5119 - SSwW <LOD <LOD <LOD
11AP 0351 5120 - S <LOD <LOD <LOD
11AP 0354 5121 - SSW <LOD <LOD <LOD
11AP 0357 522 - SSW <LOD <LOD <LOD
11AP 0360 5/23 6.4 SSW 0.63 1.7 1.6
11AP 0373 5124 9.8 NNE 2.6 12 9.9
11AP 0377 5/25 14 NNE <LOD <LOD <LOD
11AP 0381 5/26 - S <LOD 13 11
11AP 0387 527 1.0 N 0.24 28 24
11AP 0390 5/28 173 N <LOD <LOD <LOD
11AP 0393 5/29 314 N <LOD <LOD <LOD
11AP 0396 5/30 44.8 N <LOD <LOD <LOD
11AP 0404 531 NNE <LOD 0.40 0.37

* Most frequent wind directions were recorded by the
Automated Meteorological Data Acquisition System ob-
served in Tujido, Kanagawa.
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Table 2 *Sr, ¥'Cs, and '"'Cs concentrations in addition to the *Sr/"'Cs and "'Cs/'*'Cs ratio in monthly deposition and air-
borne particulates at the Kanagawa Prefectural Institute of Public Health.

%0g, 1370 1340
Sample name Sampling period g/ Cs Pies/Cs
MBq/km2
2011/3 0.47 3400 3500 1/7200 1/0.97
2011/4 0.17 290 300 1/1700 1/0.97
Fukushima Daiichi
NPP accident 2011/5 0.13 120 120 1/920 1/1
Monthly deposition 2011/6 <LOD 32 30 — /1.1
2011/7 0.25 15 14 1/60 1/1.1
Atmospheric 1963/5-12 11-120  22-140 — 1/1.9- 1/1.1 —
nuclear test*
Chernobyl accident* 1986/5-12 0.074-2.3 0.33-185 <LOD-81 1/83-1/3.8 1/3.7-1/2.1
Sample name Sampling period mBq/m3 3r/%7Cs Pies/Cs
Fukushima Daiichi 2011/4-6 0.0081 6.6 6.5 1/810 1/1.0
Airborne particulate NPP accid
accident 2011/7-9 0.0019 0.068 0.060 1/36 1/1.1

*The results for "*"Cs throughout 1963 to 1974 and all *°Sr was analyzed and determined by the Japan Chemical Analysis

Center™

. Monthly deposition was collected in Yokohama until May 2003, thereafter collected in Chigasaki. The

radionuclide concentrations were decay-corrected to the date on which the sample was collected.
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