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Particle size distribution and radioactivity concentration in sea sediment around
Kashiwazaki-Kariwa Nuclear Power Station

Zenzaburou Igari, Shigemasa Tonouchi and Hisanao Habuki

As for the sea sediment at 28 points around Kashiwazaki-Kariwa Nuclear Power Station, the particle size dis-
tribution and the ignition loss were measured, and their relation with the radioactivity concentration was
investigated.

As the results, this sea area consists of sandy soil, in which the propotion of the sand having the particle size
of 0.063 ~ 0.5 mm takes nearly 90 % , and as water depth was deeper, and on the south side of the investigation
areas, finer particles increased. Besides, the ignition loss was about 1 % .

As for the natural radionuclides, the ranges of concentration of 23 U, 232 Th, and 40 K were 7.3 ~ 67,12
~ 100 and 260 ~ 560 Bq/kg dry , and the mean values were 20,29 and 390 Bq/kg dry. Among them, the concen-
tration of 238 U and 22 Th became high at the points on the south side of the breakwaters where fine particles
are more. As for the concentration of the artificial radionuclides, 239 * 240 Pu was detected at all the points, and
137Cs was detected at a part of the points. The range of concentration of 239 + 240 Py was 0.054 ~ 0.34 Bq /kg
dry, and the mean value became 0.19 Bq/kg dry.
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Fig.2 Particle size distribution and %****°Pu concentration

Tablel Particle size distribution, ignition loss and radionuclide concentration at investigation points

Particle size distribution(®

Investigation Water Very fine sand Modium wand Ignition Radionuclide concentration(Bq/kgdry)
Point depth and smaller Fine sand and larger loss
{m) ©0.125mm) (O1B~0Fm) 025~20m) P U-238 Th-232 K-40 Pu-239+240
A—1 54 21.8 59.5 18.7 0.6 27 41 270 0.14
A—2 78 32.6 58.3 9.1 0.9 34 47 310 0.17
A—3 9.8 424 53.7 3.9 0.6 67 100 290 0.080
A—14 11.9 41.9 57.0 1.1 0.6 55 78 340 0.12
B—1 56 10.9 71.3 178 0.9 76 12 400 0.14
B—2 7.0 19.6 62.3 18.1 1.0 22 35 360 0.22
B—3 9.5 26.6 52.2 21.2 08 33 57 380 0.099
B—4 11.7 34.9 64.1 1.0 1.1 33 46 380 0.19
CcC—1 45 2.9 70.6 26.5 0.7 7.3 13 260 0.12
cC—2 6.8 171 69.6 133 1.0 7.6 14 390 0.21
C—3 6.8 29.2 65.4 54 0.9 11 21 430 0.24
C—14 11.8 29.2 68.0 2.8 1.2 22 30 370 0.17
D—3 9.5 12.3 59.6 28.1 1.0 21 32 320 0.082
D—4 12.0 1.6 158 82.6 0.9 11 16 450 0.054
E—1 5.0 417 71.6 23.7 1.1 10 17 430 0.19
E—2 6.5 74 76.5 16.1 0.9 7.5 14 430 0.20
E—3 9.0 14.0 80.4 5.6 1.2 12 15 460 0.23
E—4 11.5 22.1 71.9 6.0 1.7 14 18 480 0.25
F—1 40 27 75.5 21.8 09 11 15 430 0.19
F—2 6.5 6.9 80.6 12.5 1.2 12 20 450 0.24
F—3 8.7 12.2 81.1 6.7 1.1 14 17 400 0.22
F—4 13.0 47.0 424 10.6 3.2 15 17 560 0.25
G—1 58 6.2 79.4 144 1.0 8.7 15 430 0.21
G—2 6.1 8.2 71.6 20.2 0.8 11 18 370 0.21
G—3 9.5 15.3 76.4 8.3 1.0 17 24 350 0.21
G—14 11.3 26.1 68.7 52 1.3 13 17 450 0.15
St 14 20.0 39.0 56.5 45 14 26 31 400 0.34
St 20 20.0 36.1 60.0 3.9 1.5 29 37 450 0.27
Mean value 9.2 20.4 65.0 146 1.1 20 29 390 0.19
Maximum value 20.0 47.0 81.1 82.6 3.2 67 100 560 0.34

Minimum value 4.0 1.6 15.8 1.0 0.6 7.3 12 260 0.054
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Radionuclide concentration classified by investigation points and particle size

Unit . Bqg/kg dry

Investigation point A-3

E-2 B-3 F-2

Radionuclide U-238 Th-232 K-40

U-238 Th-232 K-40 Pu-23%+ 240 Pu-239 + 240

Very fine sand and smaller

150 0 3 170 0.13 0.34
(< 0.125 mn) 5 24 120 60 8
Fine sand (0.125~0.25 mm) 10 14 360 9.4 14 350 0.068 0.23
Medium sand and larger
16 6 8 11 4 480 0.031 0.21
(0.25~2.0 mn) 3 480 !
Mean concentration 67 100 290 7.5 14 430 0.099 0.24
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