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Abstract

Uranium and radon concentrations were measured in 195 spring waters in Seoul
with the aim of determining their range and distribution. The U and Rn concentrations
ranged from 0.01 to 469ug/L and 35 to 46,152 pCi/L, respectively. The U
concentrations in 1.5% of the samples exceeded 30 ug/L, the drinking water standard.
The Rn concentrations exceeded 4,000 pCi/L(the United States Environmental Protection
Agency’s alternative maximum contaminant level) in 14.8% of the samples and 8,100
pCi/L(Finland’s guideline level) 6.1% of the samples. The average U and Rn
concentrations in spring waters with granite host rocks were higher than those in spring
waters with metamorphic host rocks the U and Rn concentrations were therefore
influenced by geology. Furthermore, the U and Rn levels were weakly positively
correlated, and pH, electrical conductivity(EC), Ca, K, Na, Si, F, and Cl were positively
correlated with U. Only F was positively correlated with Rn, while pH, EC, Ca, K, Mg,
SO, and Cl were negatively correlated with Rn. NOs-N was not correlated with either U
or Rn. This study revealed that the average concentrations of radionuclides in spring
waters are not too high, but should nonetheless be controlled to prevent exposure to

humans.
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Fig. 1. Location map of the sampling site in
this study.
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Table 1. Statistical summary of uranium and radon concentrations of spring water in Seoul

Average Median Min. Max. S.D.
Ulug/L) 2.84 1.40 0.01 46.9 6.813
Rn-222(pCi/L) 2193.2 700 35 46152 5486.911

Table 2. Distribution of uranium of spring water in Seoul

Ulug/L) No of site Percentage(%) Accumulated(%)
3.0 > 159 81.5 81.5
3.0~9.9 21 13.9 95.4
10.0~19.9 4 2.1 97.5
20.0~29.9 2 1.0 98.5
30.0 < 3 1.5 100.0
U Rn-222
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Fig. 3. Comparison with other region in uranium and radon concentrations.
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Table 3. Distribution of radon of spring water in Seoul

Rn-222(pCi/L) No of site Percentage (%) Accumulated(%)
300 > 51 26.2 26.2
300~1,000 63 32.3 58.5
1,001~4,000 52 26.7 85.2
4,001~8,100 17 8.7 93.9
8,100 < 12 6.1 100.0
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Fig. 5. Box plots of uranium and radon concentrations with geology.
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Table 4. Statistical summary of the physicochemical properties of spring water

Average Median Min. Max. S.D.
pH 6.4 6.4 5.3 8.1 0.47
EC(gs/cm) 174.6 127.2 41.5 1249.0 143.94
Si(mg/L) 10.3 10.3 0.0 20.8 3.46
Na(mg/L) 10.0 9.1 0.2 51.2 6.36
K(mg/L) 15.8 11.6 0.0 101.1 14.16
Mg(mg/L) 2.9 1.8 0.0 19.0 2.80
Ca(mg/L) 15.7 11.4 0.0 105.8 14.45
F(mg/L) 0.2 0.2 0.0 1.2 0.21
Cl(mg/L) 14.5 5.7 2.0 344.1 30.22
SO4(mg/L) 14.2 10.1 0.0 20.8 3.46
NO3-N(mg/L) 3.3 2.8 0.0 10.9 2.11
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Fig. 6. Relationship between uranium vs radon concentrations in spring water with geology.
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