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Radiation Dose Rate in the Air and the Contents of Radionuclides
in Environmental Samples in the Coastal Regions of the Okhotsk Sea
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We investigated the radiation dose rate in the air and the contents of radionuclides in the en-
vironmental samples (soil, raw grass, feed, raw cow's milk) in the coastal regions of the

Okhotsk Sea from 2000 to 2002.

The following results were obtained concerning the local feature of environmental radioactivity

levels in the coastal regions of the Okhotsk Sea.

1. The radiation dose rate in the air above the grassland was 30~60 nGy/h which was two times

higher than that in eastern Hokkaido.

2. "Cs accumulated in soils (depth, 0-30cm) of the grassland were calculated to be more than

82 % of the total "Cs accumulated in soils.

3. ¥'Cs and “Sr contents in raw cow's milk were at low levels, because “'Cs and “Sr contents
in raw grass were low. Especially, *'Cs contents in raw cow's milk were about 1 order of
magnitude lower than that in eastern Hokkaido.
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Fig. 1

Horizontal Distribution of the Radiation Dose Rate (nGy/h) in the Air above the Grassland
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Table 1 Vertical Distribution of the Radionuclides in Soil of the Grassland
Depth Collected Area Driedsoil Dried “K K 11 Bi ¥Cs
cm date cm? g rate  Bag/kg g-K/kg  Baglkg Bag/kg Bg/kg Ba/g-K kBg/m*
Okoppe (L)
0-5 '00 6.20 33.0 9941 0.702 220+ 5 7.1x02 203+x09 16.0*x0.7 5092+066 7.18=0.09 1.534=%0.020
5-10 33.0 1576 0.767 243+ 5 78%02 226*09 151*x0.6 777028 0.99+0.04 0.371%0.013
10-20 198 1813 0.789 244+ 5 79x02 228%+09 143*x0.6 3.55+0.22 0.45%=0.03 0.325%0.020
20-30 198 1718 0.726 253+ 5 82x02 196+08 13.6*x0.6 059+0.20 0.07=0.02 0.051%£0.017
30-40 19.8 159.1 0.704 243+ 5 7.8=x0.2 19.3+0.8 12.7£0.6 ND
Okoppe (H)
0-5 '00 6.20 33.0 98.95 0.738 399+ 9 12.9=+0.3 18.6+1.2 165+09 14.80*+049 1.15+0.04 0.444%0.015
5-10 33.0 124.6 0.869 456+t 8 14.7£0.3 221+1.1 16.2£0.7 8.86%+0.36 0.60£0.02 0.335+0.014
10-20 19.8 196.3 0.864 470 8 15.2%x0.3 233x1.1 154£0.7 6.43%+0.33 042£0.02 0.637%+0.033
20-30 19.8 143.5 0.853 480+t 8 15.5%0.3 21.5+1.0 15.0£0.7 5.48%+0.32 0.35£0.02 0.397+0.023
30-40 19.8  264.6 0.873 497+ 8 16.0£03 240+1.0 146=*0.7 135%0.24 0.08=0.02 0.180£0.032
Monbetsu (L)
0-5 '00 6.20 39.3  156.9 0.745 244+ 7 79x02 32713 13.3%x0.8 847+040 1.07=0.05 0.338%0.016
5-10 39.3 2255 0.801 253+ 7 82%02 332+12 13.7x0.8 6.86*0.36 0.84%=0.04 0.394%0.021
10-20 19.8 193.6 0.800 244+ 6 79x02 408+13 135*0.7 6.79+0.33 0.86=0.04 0.664=x0.032
20-30 19.8 1972 0.772 285+ 7 92%02 399+12 154=%+0.8 222+027 0.24%=0.03 0.221%0.027
30-40 198 2725 0.812 278+ 6  9.0£0.2 254%1.1 13.6x0.7 ND
0-5 '016.19 39.3 1730 0.681 264+ 7 85x02 291+12 194=*x0.8 778040 0.92%+0.05 0.342+0.018
5-10 39.3 1929 0.640 285+ 7 92%02 298+12 194*+0.8 824+040 0.90=0.04 0.405%0.020
10-20 198 165.2 0.601 273+ 7 88%0.2 292+12 164%x0.7 918+0.38 1.04%=0.04 0.766x0.032
20-30 198 1352 0.424 269+ 7 87x02 352+13 168*0.8 532+0.35 0.61+0.04 0.363%0.024
30-40 19.8 128.9 0.547 269+ 7 8.7x0.2 33.6x1.2 20.0+0.7 ND
Monbetsu (H)
0-5 '00 6.20 39.3 178.8 0.807 208 7 96=x0.2 276+1.2 164108 7.91+0.35 0.82£0.04 0.360+0.016
5-10 39.3 254.7 0.778 306 7 9.9%0.2 295x1.2 205%+0.8 7.68+0.36 0.78+0.04 0.498+0.023
10-20 19.8 2404 0.817 304+ 7  9.8%0.2 289x1.2 181108 9.54+0.39 097£0.04 1.158+0.047
20-30 19.8  300.7 0.811 308 7 99+02 31.3+x12 199*+0.8 317030 0.32%£0.03 0.481£0.046
30-40 19.8  309.6 0.846 291+ 6 94+02 33712 21.0%x0.8 ND
0-5 '01 6.19 19.8 1189 0.670 312+ 7 101+£0.2 239+11 21.3%x0.8 997+0.39 0.99+0.04 0.598=x0.023
5-10 19.8  164.8 0.729 303+ 7 98%02 229+1.0 221%+0.7 811+x035 0.83%=0.04 0.675%0.029
10-20 19.8  233.8 0.701 306+ 7 98*02 241+10 226=*x0.7 6.62+031 0.67%=0.03 0.782x0.037
20-30 19.8 2459 0.743 332+ 7 10702 273+x1.0 220*x0.7 484+028 0.45%=0.03 0.602=x0.035
30-40 198 2627 0.747 301+ 6 9702 27510 20.6*=0.6 ND
Yubetsu (L)
0-5 '016.19 39.3 1824 0.661 530+ 9 17.1+03 20.7x1.1 176+0.7 583%+0.35 0.34%+0.02 0.271+0.016
5-10 39.3 2103 0.660 525+ 9 17.0£0.3 209%x1.1 19.8+0.7 7.41%+037 044+0.02 0.396=0.020
10-20 198 1719 0.601 522+ 9 16.8+0.3 215+1.0 204=*0.7 7.34+036 0.44%+0.02 0.638+0.031
20-30 19.8 187.8 0.592 520+ 9 16.8%0.3 21.5+1.1 19107 694*+036 041+0.02 0.658*+0.034
30-40 19.8 188.3 0.578 527 9 17.0x0.3 216x1.0 198+0.7 464*+032 027+0.02 0.441%=0.030
Yubetsu (H)
0-5 '01 6.19 39.3  305.3 0.825 462t 6 14.9=x0.2 32.0+0.9 228+3.6 048+0.15 0.03£0.01 0.037£0.012
5-10 39.3  270.8 0.826 428+ 6 13.8%0.2 29109 212%+06 169+0.19 0.12%+0.01 0.116£0.013
Engaru (L)
0-5 '026.19 39.3  59.20 0.598 544+11 175+04 176+x13 198%=0.9 456+0.38 0.26%=0.02 0.069=x0.006
5-10 39.3 1404 0.811 580+ 9 18703 226%+1.0 20.8*0.7 1.07x0.25 0.06=0.01 0.038%0.009
10-20 19.8  306.4 0.858 575+ 9 18.6*x03 219+1.0 21.0*x0.7 085%0.25 0.05=0.01 0.132%0.039
20-30 13.2 2310 0.821 568+ 7 18.3*x0.2 214+08 286=*3.8 ND
Engaru (H)
0-5 '026.19 39.3 9112 0.514 503+ 8 16.2+03 20.1+1.0 17.0*x0.7 6.09+0.32 0.38=0.02 0.141%0.007
5-10 39.3 1369 0.823 565+ 7 18.2x0.2 231+09 270%x4.0 6.25+029 0.34%=0.02 0.218%0.010
10-20 198 2519 0.825 558+ 7 18.0x0.2 21.8+09 148*+3.7 7.05+0.29 0.39%+0.02 0.897=*0.038
20-30 198  275.0 0.803 566+ 7 18.3*0.2 21.5+08 17.8%x0.7 4.78+0.24 0.26%=0.01 0.664*0.034




Table 1 (continued)

Depth Collected Area Driedsoil Dried K K T Bi ¥Cs
cm date cm® g rate Bg/kg g-K/kg  Bagkg Bag/kg Bag/kg Bg/g-K kBg/m”*
Kitami (L)
0-5 '02 6.18 393 1063 0912 290+ 6 94+0.2 188%+1.0 123%0.7 6.53%033 0.70£0.04 0.177x0.009
5-10 393 9193 0.735 278+ 7 9.0x£0.2 16710 141%+0.8 651+036 0.73£0.04 0.152+0.008
10-20 198 2408 0.815 309+ 6 10.0x0.2 208%+1.0 145*x0.7 254*+0.25 0.25%0.03 0.309%=0.030
20-30 19.8 226.4  0.579 384+ 7 124x0.2 23.4+1.0 169+0.7 058%0.19 0.05%=0.02 0.066=x0.022
Kitami (H)
0-5 '02 6.18 393 79.52  0.629 255+ 6 82+02 184%+1.0 141+0.8 754+033 0.92%0.04 0.153x0.007
5-10 39.3 7948 0.766 284+ 6 92+0.2 188%*1.0 15.7+x0.8 7.79+0.35 0.85*=0.04 0.157=x0.007
10-20 13.2 1504  0.755 276+ 6 89+0.2 176+1.0 13.1+0.8 990+0.37 1.11%x0.04 1.128+0.042
20-30 13.2 182.6 0.761 352+ 6 11.4%0.2 241x1.0 17107 177027 0.16+0.02 0.245%+0.037
Abashiri (L)
0-5 '02 6.18 39.3 107.9 0.634 199+ 5 6.4x0.2 175+1.0 123%£0.7 4.60%+0.31 0.72+0.05 0.126=%=0.009
5-10 39.3 1944  0.759 206 5 6.6+0.2 17.5+09 12106 5.49+0.29 083+0.04 0.272%+0.014
10-20 19.8 171.1 0.714 204* 5 6.6+0.2 18.8+0.9 124+0.7 6.06:032 092%+0.05 0.524%0.027
20-30 19.8 188.6 0.738 186+ 5 6.0+0.2 20.3+0.9 119106 455%+0.27 0.76+0.05 0.434%0.026
30-40 19.8 1951 0.715 168+ 5 54+02 222%+1.0 12.7%£07 194%£026 0.36+0.05 0.192%0.025
Abashiri (H)
0-5 '02 6.18 393 5294  0.595 222+ 6 7202 163*x11 133%x0.8 495+035 0.69£0.05 0.072%+0.005
5-10 393 1223 0.824 245+ 5 7.9%0.2 178+08 131%+0.6 562+028 0.71£0.04 0.175+0.009
Asahikawa
0-5 '00 6.15 196 51.36  0.542 315+10 10.2+03 31.0x1.7 21.3*x1.2 36.03+9.82 3.55+0.08 0.944+0.021
5-10 196 5347  0.469 317+ 9 102+x03 261*x16 226=*x1.1 26.28+0.68 257+0.07 0.710%=0.018
10-20 198 1977 0.691 353+ 7 11.4+02 349*+13 241+09 812+0.38 0.71+£0.03 0.811+0.038
20-30 198 1852  0.699 359+ 7 116*x02 39.0*x12 249+08 2.86*0.30 0.25+0.03 0.268+0.028
0- 5 '01 6.13 589 251.0 0.608 333+ 8 10.7x03 31.2*x13 255*+09 28.89*0.62 2.69+0.06 1.231+0.026
5-10 589 2965 0.634 345+ 8 11.1x02 34712 269*+08 9.50*x0.39 0.85+0.04 0.478=+0.020
10-20 264 180.0 0.588 357+ 8 115*x02 321*x12 263*08 525*+0.34 0.46+0.03 0.358+0.023
20-30 6.6 66.14  0.581 375+ 9 12.1£0.3 33714 29209 195%+0.33 0.16+0.03 0.195%+0.033
30-40 6.6 64.46 0.510 383+ 7 124=x0.2 36.3x1.1 251x0.8 ND
40-50 6.6 64.70 0.528 417+ 7 134=£0.2 38.0x1.1 31.9x4.6 ND
Iwamizawa
0-5 '00 6.12 393 1599  0.686 339+ 8 11.0£03 200*+1.2 16.8%+09 15.60*+0.48 1.42+0.04 0.635%=0.020
5-10 39.3 2046  0.748 359+ 8 11.6+x02 211+12 17.7£08 12.96*+0.43 1.12+0.04 0.675%=0.022
10-20 19.8 189.0 0.743 370+ 6 119+£02 21.3+x09 165*x06 9.92+0.32 0.83+0.03 0.947%=0.031
20-30 198 2173 0.736 395+ 6 12.7x02 234%+09 165*x06 2.71+0.21 0.21+0.02 0.297%=0.023
0-5 '01 6.12 589 250.2 0.602 330+ 8 10.6%0.3 16511 219+0.8 1535+048 1.44=*0.05 0.652%+0.020
5-10 58.9 3153 0.705 347+ 8 11202 20711 23.0%x0.7 13.79%+0.42 1.23+0.04 0.738%=0.023
10-20 33.0 3362 0.724 362+ 8 11.7x03 203*x11 20.3*=0.7 11.01=0.41 094+0.04 1.122%+0.042
20-30 33.0 290.7 0.641 416+ 8 13.4+03 229*x12 19.8=%0.7 ND
30-40 33.0 3159 0571 434+ 8 14.0x03 235=*1.1 19.1+0.7 ND
40-50 33.0 3652 0.690 472+ 8 152+x03 23.0*x11 20.1=*0.7 ND
0-5 '02 6.12 393 268.7 0.359 352+ 7 114=*02 21510 172*+08 15.63*x0.42 1.38+0.04 1.069+0.029
5-10 39.3 289.5 0.386 372+ 7 12.0%0.2 226*1.0 19.0£0.8 13.57%+0.38 1.13+0.03 1.000%=0.028
10-20 19.8 294.0 0.808 381+ 7 12.3%0.2 21.2+1.0 17408 1291%+0.39 1.05+0.03 1.917%+0.579
20-30 19.8 441.8 0.780 418+ 7 135%0.2 245+1.1 17608 217%+025 0.16%=0.02 0.484=x0.056
30-40 19.8 380.2 0.763 430+ 7 13.9%£0.2 244+1.0 17508 1.05+0.26 0.08=0.02 0.202£0.050
40-50 198 3192 0.721 450+ 8 145%x02 241=*1.1 19.8+0.8 ND
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Table 2 7"Be, "Cs and “Sr Contents in Raw Grass
Collected Ash K Ca Be ¥Cs “Sr
date g-ash/kg g-K/kg g-Ca/kg Bakg Ba/kg Bag/g-K Ba/kg Bg/g-Ca

Okoppe () '00 6.20 18.35 4.76 0.673 11.00£0.19 0.236*=0.013 0.049+0.003 0.286*=0.019 0.425%+0.028
Okoppe (H) '00 6.20 18.98 6.60 0.648 19.57+0.26 ND 0.426+0.023 0.658+0.036
Monbetsu (L) '00 6.20 18.83 5.50 0.682 13.99+£0.25 ND 0.284+0.024 0.417+0.036
Monbetsu (H) '00 6.20 23.64 6.69 0.794 14.89+0.25 ND 0.647+0.044 0.815%0.056
Monbetsu (L) '01 6.19 11.85 3.61 0.396 439+0.12 0.038%=0.007 0.011+0.002 0.213%=0.019 0.537+0.048
Monbetsu (H) '01 6.19 11.72 2.43 0.491 7.83+0.15 0.142+0.009 0.058+0.004 0.463+0.026 0.943+0.054
Yubetsu (L) '01 6.19 13.45 4.35 0.332 3.85+0.13 ND 0.130=0.018 0.391+0.053
Yubetsu (H) '01 6.19 13.87 4.45 0.394 4.53+0.14 ND 0.272%+0.024 0.690+0.060
Engaru ¥ '02 6.19 18.23 5.91 0.409 7.63*0.25 ND 0.186+0.035 0.455%+0.086
Engaru H) '02 6.19 18.50 5.40 0.516 568*0.22 0.052%+0.014 0.010%+0.003 ND
Abashiri (H) '02 6.18 21.44 5.84 0.679 7.17x0.24 ND ND
Kitami (L) '02 6.18 20.54 6.17 0.546 5.93%0.22 ND ND
Kitami (H) '02 6.18 21.37 4.16 0.614 520%0.22 0.639*+0.154 0.154+=0.005 0.082+0.024 0.134%+0.038
Asahikawa '00 6.15 17.92 4.96 0.393 2559031 0.917%£0.023 0.185+0.005 0.320£0.019 0.815%=0.049

” '01 6.13 11.95 2.80 0.501 8.83+0.15 0.573%x0.012 0.205+0.004 0.516x=0.026 1.030*=0.052
Higashikagura '02 6.13 18.33 5.49 0.404 6.03£0.17 ND 0.126+0.039 0.312+0.096
Iwamizawa '00 6.12 16.14 3.96 0.539 18.67+£0.23 0.113%£0.013 0.029+0.003 0.563*0.023 1.044%0.043

” '01 6.12 11.88 2.64 0.448 13.18%£0.17 0.132%£0.008 0.050+=0.003 0.518*+0.028 1.156+0.062

” '02 6.12 13.65 2.97 0.458 6.40t0.14 0.127%£0.009 0.043+0.003 0.355*+0.029 0.774+0.064
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Table 3 'Cs and *Sr Contents in Feeds
Collected Kind Ash K Ca ¥Cs “Sr
in
date g-ash/kg g-K/kg g-Cal/kg Ba/kg Bag/g-K Ba/kg Bqg/g-Ca
Okoppe '00 6.20 lucerne 68.18 12.69 12.72 ND 1.378+0.104 0.108=0.008
” '00 6.20 beat pulp 62.27 5.68 8.57 0.096+0.021 0.017+£0.004 2.439+0.109 0.285=*=0.013
4 '00 6.20 soybean dregs 61.50 19.08 2.32 0.234+0.047 0.012+£0.002 0.710=0.050 0.307=*=0.022
” '00 6.20 corn 11.73 2.80 0.76 ND ND
Monbetsu '00 6.20 beat pulp 58.77 12.65 3.03 0.138+0.030  0.011£0.002 1.593%+0.080 0.525=+0.026
” '01 6.19 ” 86.72 21.85 7.96 0.133%£0.041 0.006%0.002 1.333%+0.137 0.167%0.017
4 '00 6.20 soybean dregs 57.36 18.83 2.15 ND 0.508+0.047 0.236+0.022
” '01 6.19 " 65.18 20.90 2.93 ND 0.392+0.057 0.134%=0.019
” '01 6.19 corn 12.83 297 0.277 ND 0.056+0.018 0.203*=0.066
Yubetsu '01 6.19  lucerne pellet 85.47 18.85 13.61 0.225%+0.052  0.012£0.003  2.799+0.201 0.206*=0.015
” '01 6.19 bran 69.57 12.48 9.96 ND 0.753+0.117 0.076 =0.012
n '01 6.19 corn 18.02 5.06 0.712 0.081£0.012  0.016+0.002 0.103+0.019 0.145+0.027
Engaru '01 6.20  lucerne 86.09 19.01 13.21 0.207£0.056  0.011£0.003 3.103+0.303 0.235%=0.023
” '01 6.20 beat pulp 100.2 20.22 8.14 ND 2.054+0.156 0.252%+0.019
” '01 6.20 bran 80.30 12.11 15.65 ND 0.299+0.096 0.019=+0.006
4 '01 6.20 corn 13.13 3.62 0.264 0.032%+0.009  0.009£0.002  0.047+0.008 0.178==0.030
Abashiri '02 6.18 bran 73.76 12.14 11.97 ND 0.310+0.067 0.026 =0.006
” '02 6.18 ” 75.63 12.58 12.13 ND 0.333+0.073 0.027+0.006
” '02 6.18 corn 19.07 4.82 0.181 0.039+0011  0.008=0.020 ND
Kitami '02 6.18 mixed feed 69.75 12.60 6.17 0.138+0.032  0.011£0.003 1.001+0.112 0.162%0.018
Iwamizawa '02 6.13 beat pulp  67.01 5.97 2.51 ND 2701+£0.184 1.074+0.073
n '02 6.13  soybean dregs 60.71 20.11 3.04 ND 0.681%£0.057 0.224+0.019
” '02 6.13 dried grass 94.32 17.72 9.74 ND 0.601+0.069 0.062=%0.007
ND ; below the detectable level (0.03~0.08 Bg/kg)
Table 4 "Cs and *Sr Contents in Raw Cow's Milk
Collected Specific = Ash K Ca ¥Cs “Sr
date gravity g-ash/L g-K/L g-Ca/L Ba/L Bag/g-K Bag/L Bqg/g-Ca
Okoppe '00 6.20 1.035 7.48 1.42 1.088 0.028+0.004  0.020£0.003  0.018+0.003 0.016=+=0.003
Monbetsu '00 6.20 1.035 7.33 1.41 1.104 0.021+0.004 0.015%£0.003 0.016=0.003 0.014=%=0.003
” '01 6.19 1.035 7.18 1.42 1.153 0.014%+0.004 0.010x£0.003 0.016+0.004 0.014=%0.004
Yubetsu '01 6.19 1.034 7.28 1.40 0.961 ND 0.030+0.005 0.032=%0.005
Engaru '01 6.20 1.035 7.38 1.43 1.026 0.020+0.004 0.014£0.003  0.020+0.006 0.020=*0.005
” '02 6.19 1.034 7.55 1.47 1.055 0.031£0.005 0.021£0.003 ND
Abashiri '02 6.18 1.034 7.46 1.46 1.069 0.066+0.006 0.045%=0.004 0.033%=0.010 0.031=%=0.009
Kitami '02 6.18 1.036 7.07 1.41 0.975 0.017£0.005 0.012£0.004 ND
Asahikawa '01 6.15 1.034 7.58 1.43 1.154 0.042%+0.005  0.029£0.003  0.039+0.004 0.034=+0.004
” '01 6.13 1.034 8.00 1.40 1.300 0.072%£0.005  0.051£0.004 0.046+0.007 0.036%=0.005
Higashikagura '02 6.13 1.034 7.72 1.61 1.144 0.015%+0.005  0.009£0.003  0.055+0.008 0.048=0.007
Iwamizawa '00 6.12 1.035 7.18 1.42 1.012 ND 0.020+0.003 0.020=%=0.003
” '01 6.12 1.034 7.76 1.55 1.212 ND 0.022+0.004 0.018=0.004
” '02 6.13 1.034 7.32 1.51 0.990 ND ND
ND ; below the detectable level (0.01 Bg/L)
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