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Impact of the Fukushima Daiichi Nuclear Power Station Accident on the Sea of Japan and the Sea of Okhotsk "

Yasushi NABAE*

Abstract
The Japan Coast Guard has been investigating radioactivity in the waters around Japan since 1959. The
2011 Tohoku Earthquake that occurred off the Pacific coast caused a tsunami. The TEPCO Fukushima

Daiichi Nuclear Power Station was severely damaged and a radioactive accident occurred. Radioactive

materials were released into the environment, flowed out from the coastlines of Niigata and Yamagata

prefectures to the ocean, and transferred to the Notsuke Strait by ocean currents. By utilizing the half-lives

of "Cs and ""Cs, 'Cs of seafloor sediment could be separated into the concentration due to the global

fallout and the concentration due to three accidents at TEPCO’s Fukushima Daiichi Nuclear Power Station.

It was suggested that silt clay in the seafloor sediments selectively adsorb radioactive cesium.
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Fig.1. Survey points map of Naoetsu, Kamo, and

Sakata.
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Table 1. Measurement results of seabed sediments offing Niigata and Yamagata prefectures.

F 1. FrR IR0 S N LTI o e HE RS 00 0 7 i A

D7zO DR ERIRAED—B L LT,
A A 2 AR IS T2 LT\ B

A F¥
5 ¥Cs AY1.9 m
(SR RCHER ) 2 5

W NO-7~ 10

YTCs i FE T

IS DI K

Survey arias No Latitude Longitude Depth [m]  Sampling day e [Bq/kg] B [Ba/kg]
St.10  38°59' 06" 139° 50" 12" 8.2 13-Jul-15 N.D 0.28 £0.04

St.11  38°59" 18" 139°48' 30" 26.8 13-Jul-15 0.32+0.04 1.5+£0.1

St.12  38°59'30" 139°47' 00" 44.7 13-Jul-15 0.68 = 0.02 4.0+0.1
St.13 39°00' 06" 139° 45" 12" 53.6 13-Jul-15 0.16 £0.03 0.75 £ 0.04
Sakata Offing St.14  39° 00" 18" 139°43' 18" 55.9 13-Jul-15 N.D 0.43 +£0.04
St.15 38°59'59" 139°43' 31" 55.5 13-Jul-15 N.D 0.52+0.16
St.16  38° 58' 23"  139° 44' 24" 55.9 13-Jul-15 N.D 0.86 + 0.04

St.17 38°58' 12" 139°46' 18" 45.7 13-Jul-15 0.64 = 0.05 3.8+0.1

St.18 38°58' 00" 139° 48' 14" 22.4 13-Jul-15 N.D 2.5+0.3

St.40 38°45'46" 139°43' 58" 13.2 6-Aug-16 0.61 = 0.06 4.7+0.1
St.41 38°46'22" 139°43'27" 17 6-Aug-16 N.D 0.49 +0.04
Kamo Offing St.42 38°46'55" 139°41'27" 39.6 6-Aug-16 N.D 0.29+0.03
St.43  38°48' 02" 139° 37" 48" 59.6 6-Aug-16 N.D 0.32+0.04

St.44  38°48' 32" 139° 36' 02" 79.7 6-Aug-16 0.33 = 0.04 32+0.1
St.34 37°14' 30" 138°20' 01" 6.8 5-Aug-16 N.D 0.13+£0.04
St.35 37°15'38" 138°19' 16" 20.9 5-Aug-16 N.D 0.19 £ 0.06
St.36  37° 15'55" 138°18' 18" 39.5 5-Aug-16 N.D 0.52 +£0.04

Naoetsu Offing

St.37 37°17'01" 138°16' 53" 62.3 5-Aug-16 N.D 0.97 £ 0.04

St.38  37°17' 37" 138° 15' 54" 79.4 5-Aug-16 N.D 1.1+0.1
St.39 37° 18' 23"  138° 14' 42" 99.7 5-Aug-16 N.D 0.96 + 0.04
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Table 2. Measurement results around Hokkaido

Prefecture.
22 2. A& E B O AR

Surface seawater : 137Cs( mBq/L )
Station name Collected in

April and June 2010

Collected in
June and August 2011

NO-7 2.41+0.05 1.4 +0.04
NO-8 2.64 +0.05 1.5 +£0.05
NO-9 3.82+0.08 1.4 +£0.04
NO-10 3.14+0.07 0.96 +0.04

NO-9
NO-8 Ishikari Bay T
O
¢
NO-7

Fig. 2. Survey points around Hokkaido by the Japan
Coast Guard.
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- 12, 2013 ; Yoshimura et al., 2014). Zh &
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Fig. 3. Soya Strait survey points map.
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Table 3. Measurement results in the Soya Strait.
3. FEAUEREI BT B I E AR

No Latitude Longitude Depth [m] Sampling day 134Cs [Ba/kg] 137Cs [Ba/kg]
St. 19 45°29°09” 141°52'39" 2.8 9-Sep-15 0.059+0.019 2.3+0.1
St. 20 45°28'58" 141°50"59" 20.4 17-Sep-15 N.D 0.47+0.02
St. 21 45°29"12" 141°50'46" 22.6 17-Sep-15 N.D 0.46+0.02
St. 22 45°28'48" 141°50"26" 23.5 17-Sep-15 N.D 0.53+0.02
St. 23 45°29'43" 141°50" 16" 28.2 17-Sep-15 N.D 0.65+0.02
St. 24 45°29°06" 141°52"43" 3.2 9-Sep-15 N.D 1.2+0.1
St. 25 45°25'28" 141°40°26" 0.5 10-Sep-15 N.D 0.42+0.03
St. 26 45°26'59" 141°38'44" 0.5 10-Sep-15 N.D 0.11+£0.02
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Fig. 4. Notsuke Strait survey points map.
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Table 4. Measurement results in the Notsuke Strait

St. 2" and St. 33 * are remeasurements of St. 2 and St. 33 samples with an extended measurement time.
Seabed sediments could not be collected at St. 6, 30, 31.

F 4. WHKEDOWERAR.

St2* BN St.33 ¥, St.2 KU St.33 OFEHI O W TCENIIERIZ T E L CHEMLZ23 0 THh 5.

St.6, 30, 31 IXHEERHERMAIRINT & o 72.

No. Sampling day Volume [cm?3] Time [s] 134Cs [Ba/kg] 137Cs [Ba/kg]
St. 1 Feb 23, 2015 100 86,400 ND (0.19) ND (0.33)
St. 2 Feb 23, 2015 100 86,400 ND (0.33) ND (0.20)
St. 2* Feb 23, 2015 100 250,000 ND (0.14) 0.41+0.14
St. 3 Feb 28, 2015 100 86,400 ND (—) ND (0.25)
St. 4 Feb 28, 2015 100 86,400 ND (0.22) ND (0.39)
St. 5 Feb 23, 2015 100 86,400 ND (—) ND (0.16)
St. 6 Feb 23, 2015 — — — —

St. 7 Feb 23, 2015 100 86,400 ND (0.19) ND (0.19)
St. 8 Feb 23, 2015 100 86,400 ND (—) ND (0.02)
St. 9 Feb 23, 2015 100 86,400 ND (0.09) ND (—)
St. 27 Feb 6, 2016 2,000 250,000 ND (0.01) 0.35+0.012
St. 28 Feb 6, 2016 2,000 250,000 ND (0.02) 0.95+0.018
St. 29 Feb 6, 2016 2,000 250,000 ND (0.01) 0.86+0.015
St. 30 Feb 6, 2016 — — — -

St. 31 Feb 6, 2016 — — — —

St. 32 Feb 6, 2016 2,000 250,000 ND (0.02) 0.28+0.013
St. 33 Feb 6, 2016 2,000 250,000 LTD (0.083) 1.45+0.023
St. 33* Feb 6, 2016 2,000 600,000 0.034 +£0.0086 1.43+0.015
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Soya Strait
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Fig.5. Currents map of Tsushima Warm Current and
Soya Warm Current.
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- The maximum value of *'Cs in seafloor

Fig. 6.

sediments was corrected on March 11, 2011.

- The distance from of the Agano River mouth
is the approximate distance when migrating
via the Tsushima Warm Current and the Soya
Warm Current.
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Table 5. Concentration of global fallout in seabed
sediments. The concentration was corrected

on March 11, 2011.
F5. WERHERMICBIF S 70— NV T+ — VT 7 b
DB, PR 2011 4 3 A 11 HIZiEHIE L

2bDTHA.
Station Number (Bake) "*"Csaarir201) * CS0art1.2011) Csap)
Kamo offing St.40 5.29 3.64 1.65
Sakata offing St.12 4.42 2.85 1.57
Ishikari Bay 1.65 1.1 0.55
Soya Strait St.19 2.55 0.26 2.29
Notsuke St.33 1.6 0.17 1.43
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Fig. 7. Particle classification and "*'Cs adsorption rate of seabed sediments. The sample is 30 g for each survey point

offing Naoetsu, Sakata, and Kamo.

(a) : Samples in which *'Cs were not detected offing Sakata and Kamo.
(b) : Samples in which "*Cs were detected offing Sakata and Kamo.

(¢) : Sample in offing Naoetsu (***Cs not detected).

(d) : Concentration of **'Cs and classification ratio of Clay-Silt (concentration 0 is not detected).
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