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ABSTRACT

A survey was performed to evaluate the distribution of radon concentrations in groundwater of South Korea.
Groundwaters of 615 wells were sampled for this study during the four years from 1999 to 2002. The results showed
radon values ranging from 4 pCi/L to 40,010 pCi/L with a mean and a median of 1,862 pCi/L and 920 pCi/L, respectively.
The samples were classified into five groups according to the rock types; granite, sedimentary rocks, metamorphic rocks,
Ogcheon metamorphic rocks, and Cheju volcanics. Mean radon concentrations were highest (2,595 pCi/L) in granites and
lowest (238 pCi/L) in Cheju volcanic rocks. The groundwaters generally showed the highest radon content (2,298 pCi/L)
in the weathered and the fractured bedrock complex and the lowest level (672 pCi/L) in the alluvium. The results showed
that the radon concentrations in South Korea are low relative to those reported from other countries. But further
investigations are suggested to confirm our results.
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Fig. 1. Location map of sampling site.
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Table 1. U concentrations from the selected studied rocks in
South Korea

Studied area U(Mean)
Rock- type (Sampled no.) (ppm)
Granite Songrisan granite (30)) 1.17-5.53 (4.03)

Sedimentary rocks  Yucheon group (11)»  1.49-6.20 (3.21)
0.85-4.03 (1.99)
Ogcheon metam. rocksBlack slate® 1.0-163.0 (6.2)
Cheju volcanics Cheju® (3) 1.12-1.32 (1.24)

1) KIGAM, 2000, 2) KIGAM, 2001, 3) NEMA, 2006, 4) Cheong
et al., 2006

Metamorphic rocks ~ Yulri formation (6)®
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Fig. 2. Distribution of radon concentrations in groundwaters.

Table 2. Rn concentration in the groundwater from each geology

Rn (pCi/L)
Geology (samples)

Mean Med. Max.
Granite (238) 2,595 1,516 25,092
Sedimentary rock (165) 926 520 11,986
Metamorphic rock (133) 1,752 1,010 11,384
Ogcheon metam. rock (69) 2,020 938 40,010
Cheju volcanics (10) 238 205 528
Total (615) 1,862 920 40,010
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Table 3. Distribution of the Rn concentrations in the groundwater from each geology

Rn Gr Sed Og Met Ch Total
(pCi/L) No. % No. % No. % No. % No. % No. %

300 > 32 13.4 49 29.7 24 232 23 173 6 60 126 205
300-1000 65 273 75 455 19 275 42 316 4 40 205 333
1000-4000 98 412 35 212 29 420 53 398 0 0 215 350
4000-8100 30 126 4 24 3 44 11 83 0 0 48 7.8
8100 < 13 5.5 2 12 2 29 4 30 0 0 21 3.4

bl 238 100 165 100 69 100 133 100 10 100 615 100

Gr: Granite, Sed: Sedimentary rocks, Og: Ogcheon metamorphic rocks, Met: Metamorphic rocks, Ch: Cheju volcanics
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Fig. 3. Borehole depth distribution of the sampled groundwaters.
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Fig. 4. Mean Rn concentrations in the groundwaters with aquifer

type.
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Table 4. Maximum Rn concentrations in the groundwater of
other countries

Rn(pCi/L)
Country Sample
Max. Geo.
Korea 615 40,010  Meta. Sedi.
Finland" 25,000< 2,094,825 Gr
Norway 4,000< 862,257% Gr
Sweden 35,000< 1,540,710% Gr
Canada - 371,270% Gr
USA 2000,000< 1,600,176% Gr

1) Salonen and Hukkanen, 1997, 2) Banks et al., 1998, 3) Morland
et al. 1988, 4) Health Canada, 1995, 5) Graves, 1987
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o, 29 350007 oPFoEAN felld 437t H4
gk 61570 AlES] oF soufjol] it B8 9wy} A
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