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ABSTRACT

In order to figure out the characteristics of radionuclides concentrations of nine provinces, we analyzed uranium and radon
in 681 samples of groundwater. Most of uranium concentrations in each province were less than 10 pg/L, and
Gyeongnam, Jeonnam, Jeju provinces did not have groundwaters exceeding the US EPA drinking water MCL (30pg/L) of
uranium. The ratio of radon values exceeding US EPA drinking water AMCL (4,000 pCi/L) was 22.6% (154/681) and
Gyeongnam and Jeju provinces had no groundwaters exceeding the AMCL (alternative maximum contaminant level).
Uranium and radon concentrations in groundwaters of Gyeonggi, Chungbuk, Jeonbuk, Chungnam mainly composed of
the Mesozoic granite and the Precambrian gneiss were relatively high, but the concentrations of Gyeongnam and Jeju
widely comprised of the sedimentary rock and the volcanic rock were relatively low. A week correlation between uranium
and radon values showed in Gangwon, Chungbuk, Gyeonggi provinces.
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Fig. 2. Calibration curve for Uranium standard solution (0, 0.1, 1, 2, 5, 10, 20 ug/L) and spectrum variation of the *?’Ra standard solution

with the elapsed time after spiking of samples.
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Table 1. Measurement efficiency of *?Rn using ??’Ra standard solution

1 0,
Std. No. Efficiency (%)

Efficiency (%)

Efficiency (%)

LSC-1 (07) LSC-1 ('08) LSC-1 ('09) LSC-2 ('09)
1 90.8 86.25 88.88 89.80
2 89.3 88.68 89.57 91.46
3 90.4 89.27 88.17 87.45
Average 90.2+0.84 88.07 £ 1.60 88.87+£0.70 89.57+2.01
Table 2. Statistical summary of U (ug/L) and Rn (pCi/L) concentrations of each province
(A) Uranium
Province No. of Sampling sites ~ Minimum Maximum Average Median Skewness
Gangwon 67 <0.01 106.22 6.86 1.29 4.20
Gyeonggi 96 <0.01 1,757.00 25.70 1.31 9.70
Chungbuk 91 0.06 335.50 18.64 2.45 4.51
Chungnam 99 <0.01 378.70 747 1.25 9.54
Gyeongbuk 84 <0.01 75.97 426 1.34 5.18
Gyeongnam 56 <0.01 21.04 1.99 0.46 3.38
Jeonbuk 70 <0.01 170.25 13.20 1.54 3.76
Jeonnam 97 <0.01 26.21 1.72 0.43 4.89
Jeju 21 0.03 0.56 0.08 0.05 4.47
(B) Radon
Province No. of Sampling sites ~ Minimum Maximum Average Median Skewness
Gangwon 67 89 13,145 2,830 1,744 1.29
Gyeonggi 96 167 22,059 3,875 3,162 2.22
Chungbuk 91 3 19,773 3,373 2,284 2.11
Chungnam 99 117 15,467 3,397 2,662 1.84
Gyeongbuk 84 68 7,589 1,488 952 2.04
Gyeongnam 56 31 3,241 1,025 801 0.96
Jeonbuk 70 46 29,222 3,198 2,299 441
Jeonnam 97 108 14,516 2,948 2,147 2.06
Jeju 21 95 1,736 539 433 1.88
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Fig. 3. Distribution of Uranium and Radon concentrations in groundwater of the nine Provinces (A: Uranium, B: Radon).
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Table 3. Uranium and radon concentrations in groundwater from selected countries

Studied area (No. of sample)

U median (Min.~Max.)

Rn median (Min.~Max.)

Norway" (193)
Pennsylvania, USA? (116)
Tllinois, USAY (116)

North Carolina, USA? (117)
Poland (654)

16 pg/L (=750 pg/L)

1.3 ug/L (0~17 pg/L)
93 nM (ND~593 nM)

700 Bq/L (~19,900 Bq/L)
(49~1,300 pCi/L)
267 pCi/L (< 80~1,300 pCi/L)
77 Bg/L (<3~1,113 Bq/L)
(0~92.5 Bq/L)

D Frengstad (2000) 2 USGS (2000), ¥ USGS (2001), ¥ David et al. (2009),  Tadeusz Andrzej Przylibski et al. (2004)
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Fig. 4. Relationship between U vs Rn concentration in groundwater of the nine Provinces.
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