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Radionuclides of Ground waters in Busan

Dae-Young Jeon*
Busan Metro City Institute of Health and Environment

Abstract

This study was performed to research the characteristic of radionuclides of 80 groundwater monitoring networks in Busan.
According to the research, average concentration of Uranium was 4.33 pg/L, maximum concentration of Uranium was
171.55 pg/LL among the 80 sampling sites. One sample exceeded the Proposal standard of drinking water in USA in
Uranium (30 pg/L) and four samples exceeded the recommendatory value of WHO about Uranium (15 pg/L). Radon and
gross-o. concentration of all samples were far less than the Proposal standard of drinking water in USA. In this study
average concentration of radionuclides in underground water wasn't too high, but needed to control the concentration of
them to prevent exposure to the people. And it needs to be taken measures in some sites with high concentration of
Uranium by closing the pipe line or etc through more studies.
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Fig. 1. Distribution of ground water monitoring network in Busan Area.
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Table 1. Average concentration of radionuclides of 80th groundwaters in Busan

Average Min Max SD

Ist half 5.23 ND 191.30 25.28

U (ug/l) 2nd half 436 ND 151.80 17.31
Average 4.33 ND 171.55 19.48

Ist half 202 0 1916 370

Rn (pCi/L) 2nd half 138 0 1784 251
Average 169 0 1850 292

1st half 0.1 0 5.4 0.7

Gross-a (pCi/L) 2nd half 0.4 0 8.4 14
Average 0.3 0 6.9 1.0
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Table 2. Distribution of Uranium of 80th groundwaters in Busan

U (ug/L) No of site Percentage (%) Accumulated %
< 0.1 34 42.5 42.5
0.1-0.5 12 15.0 57.5
05-2 13 16.25 73.75
2-5 10 12.5 86.25
5> 1 13.75 100.0
A 80 100 100.0
Uranium
5
4
3
ug/t
2
1
B wss O s
Gyunggi Chungbuk Chungnam Gyungbuk Gangwon Jeju Busan

Fig. 2. Comparison with other region in Uranium concentration.
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Table 3. Distribution of Radon of 80th groundwaters in Busan

55

Rn (pCi/L) No of site Percentage (%) Accumulated %
<300 69 86.25 86.25
300 - 1000 9 11.25 97.5
1000 - 2000 2.5 100.0
2000 - 4000 0 0.0 100.0
4000 < 0 0.0 100.0
Al 80 100 100.0
Radon

5000

4000

3000

ug/l
2000
0 b R
Gyunggi Chungbuk Chungnam Gyungbuk Gangwon Jeju Busan

Fig. 3. Comparison with other region in Radon concentration.

Table 4. Radon contents of waters

Type of water

Normal radon contents of waters

Surface water and rain water
Groundwater in loose types earth
Water in excavated wells

Water in drilled wells

Water in wells drilled in rocks with low radium content
Water in wells drilled in rocks with high radium content

<2
10-150
10 - 400
50-500
10-50
500 - 10,000
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Table 5. Distribution of Gross-o of 80th groundwaters in Busan

Gross-a (pCi/L) No of site Percentage (%) Accumulated %
<1 73 91.25 91.25
1-5 6 7.5 98.75

5-15 1 1.25 100.0
15< 0 0.0 100.0
A 100 100.0
Gross-a
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Fig. 4. Comparison with other region in Gross-a. concentration.

Table 6. Average concentration of radionuclides groundwaters by regional

U (pug/L) Rn (pCi/L) Gross-o. (pCi/L)
Mean + SD Mean + SD Mean + SD
Jung-gu 337 + 3.78 38 + 25 ND
Seo-gu 0.14 = 0.21 28 £ 8 01 =03
Dong-gu 0.59 + 0.82 85 + 109 ND
Youngdo-gu 0.36 + 0.63 114 £ 73 ND
Busanjin-gu 545 + 8.57 331 + 429 03 £ 05
Dongrae-gu 2.19 £ 2.84 152 + 119 ND
Nam-gu 0.05 + 0.12 42 + 24 ND
Buk-gu 1.61 = 3.12 518 + 775 13+19
Haeundae-gu 143 £ 1.01 113 £ 78 ND
Saha-gu 0.48 + 0.89 118 + 93 02 + 04
Gumjung-gu 3490 + 76.39 276 + 367 14 + 3.1
Gangseo-gu 0.63 = 0.97 531 + 436 1.0 + 09
Yonje-gu 5.82 + 8.30 33+ 8 ND
Suyoung-gu 7.80 = 10.60 200 + 154 01 +£02
Sasang-gu 4.51 £ 3.53 85 + 23 ND
Gijang-gun ND 38 = 22 ND
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Fig. 5. Distribution of Uranium of groundwaters by regional.
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Fig. 6. Distribution of Radon of groundwaters by regional.
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Fig. 7. Distribution of Gross-a. of groundwaters by regional.
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Fig. 8. Geologic map of Geumjung Mountain area.

Table 7. Pearson Correlation coefficients between radionuclides

U Rn Gross-o.
U Pearson Correlation 1 0.334** 0.771**
Sig. (2-tailed) 0.002 0.000
Rn Pearson Correlation 0.334** 1 0.779**
Sig. (2-tailed) 0.002 0.000
G Pearson Correlation 0.771%* 0.779** 1
ross=a Sig. (2-tailed) 0.000 0.000

**_ Correlation is significant at the 0.01 level (2-tailed).

Table 8. Pearson Correlation coefficients of radionuclides and inorganic matter

0) Rn Gross-a pH Cl As
U Pearson Correlation 1 0.334** 0.771%* 0.028 0.210 -0.016
Sig. (2-tailed) 0.002 0.000 0.802 0.061 0.887
Rn Pearson Correlation 0.334** 1 0.779** —0.340%* -0.086 -0.087
Sig. (2-tailed) 0.002 0.000 0.002 0.450 0.443
Gross-a Pearson Correlation 0.771** 0.779** 1 -0.229* 0.083 -0.079
Sig. (2-tailed) 0.000 0.000 0.041 0.463 0.487
H Pearson Correlation 0.028 —0.340** -0.229* 1 0.057 0.289%*
P Sig. (2-tailed) 0.802 0.002 0.041 0.613 0.009
al Pearson Correlation 0.210 —0.086 0.083 0.057 1 0.004
Sig. (2-tailed) 0.061 0.450 0.463 0.613 0.974

As Pearson Correlation -0.016 -0.087 -0.079 0.289** 0.004 1

Sig. (2-tailed) 0.887 0.443 0.487 0.009 0.974

**_ Correlation is significant at the 0.01 level 2-tailed).
*. Correlation is significant at the 0.05 level (2-tailed).
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Table 9. Object of natural mineral water

WASER 54 59

No Product Source of water Date of manufacture
1 B Gangwon Pyunchang-gun 2009.10.218
2 0 Gangwon Whengsung-gun 2008.10.29
3 Y Gangwon Hongchun-gun 2010.8.20°%
4 D Gyunggi Yonchun-gun 2009.10.238
5 S Chungbuk Chungwon-gun 2009.10.16°
6 P Chungbuk Goisan 2009.10.8}
7 H Chungbuk Chungwon-gun 2009.10.238
8 M Chungbuk Chungwon-gun 2009.10.14%
9 S Junnam Dangyang-gun 2009.10.298
10 J Junnam Gurye-gun 2009.10.17%
11 \'% Gyungnam Sanchung-gun 2008.4.22}
12 I Gyungnam Habchun-gun 2009.11.16%
13 P Gyungnam Hadong-gun 2009.10.2¢
14 S Gyungnam Milyang-gun 2008.10.23
15 U Ulsan Ulju-gun 2009.4.16°
16 S Cheju City 2010.10.15%
17 G Gumgangsan Onjung-ri 2008.8.5

18 B France Obern 2008.2.29
19 E France Evian 2008.7.10

§ date of distribution

Table 10. Distribution of Uranium concentration in the natural mineral wate

U (ug/l) No of site Percentage (%) Accumulated %
<0.1 4 21.05 21.05
0.1-05 1 53 26.35
05-2 4 21.05 474
2-5 8 421 89.5
5< 2 10.5 100.0
A 19 100 100.0
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Fig. 9. Comparison of radionuclides with mineral water.

Table 11. Radionuclides standard of drinking water in various nations

USA WHO** Canada** Australia** Europe
U (ug/L) 30 15 20 20

Sweden 2,700 - 27,000
Rn (pCi/L) 4,000* 2,700 - 2,700 Finland 8,100

Norway 13,500%*
Gross-a (pCi/L) 15 13.5 2.7 13.5 -

* proposal standard of drinking water (AMCL, reduction program)
** guideline or recommendatory value

Table 12. Number of excess USA standard in U

Ist half 2nd half Average
No. of samples 63 80 72
No. of excess standard 1 1 1
Percentage (%) 1.6 1.3 14

Table 13. Number of excess WHO recommendatory value in U

Ist half 2nd half Average
No. of samples 63 80 72
No. of excess standard 5 4 5
Percentage (%) 7.9 5.0 6.9
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