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Radon Concentrations in Groundwater of the Goesan Area, Korea

Byong-Wook Cho*

Groundwater and Ecohydrology Research Center, Korea Institute of Geoscience and Mineral Resources

ABSTRACT

Radon concentrations were measured in 250 groundwater samples collected from the Goesan area where uraniferous black
slate and granites abundantly occur in the formations. The measured radon levels ranged from 0.90 to 7,218.7 Bg/L with
the median value of 54.3 Bq/L, similar to the value measured in the nationwide survey in 4,853 wells (52.1 Bg/L). The
median value was highest in the Cretaceous granite area (390.0 Bg/L) while it was as low as 20.0~58.8 Bg/L in the
Ogcheon meta-sedimentary rock areas. About 23.6% of the total samples exceeded the WHO guideline value of 100 Bq/L
established in 2011. The exceeding rate was 69.0, 39.4, and 7.0~13.7% in the Cretaceous granite area, Jurassic granite
area, and Ogcheon meta-sedimentary rock areas, respectively.
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Fig. 1. Location and simlpified geological map of the study area
with sampling points.
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Table 1. Statistical analysis of the Rn concentrations (Bg/l) in the groundwater of each geology (Jgr: Jurassic gr, Kgr: Cretaceous gr,
Ogl: Ogcheon group 1, Og2: Ogcheon group 2, Og3: Ogcheon group 3)

Jgr Kgr Ogl Og2 Og3 Total
N 61 29 52 51 57 250
Min. 33 18.9 5.2 1.9 0.9 0.9
Max. 523.9 7,218.7 1284 927.6 349.6 7,218.7
Mean 107.8 651.9 60.4 68.6 38.2 137.2
Med. 84.0 390.0 58.8 30.1 20.0 54.3
Std. dev. 914 1,311.9 28.5 143.3 54.8 485.8
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Fig. 2. Distribution diagram of radon concentration occurrence in
the groundwaters of the area.
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Fig. 3. Spatial distribution of groundwater radon levels on a
simplified geological map of the area.
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Fig. 4. Box plot showing radon concentration in the groundwater
for each lithology.
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Table 2. Range of published radon concentrations in groundwater from various locations

Location  No. of samples Range (Bq/L) Mean (Bq/l) Lithology Reference
Australia 88 0.14-20.3 49 Sedimentary rocks Atkins et al., 2016
Brazil 205 <1.2-3,542  57.7 (geom.) No dominant Goddy and Goddy, 2006
Canada 198 0.2-310 8.6 Sedimentary rocks Pinti et al.,, 2014
China 89 0-49.0 6.0 Sedimentary rocks Wu et al, 2014
Finland 6,600 - 590.0 Crystalline bedrock Voutilainen, 2000
Norway 1,326 10-19,900 700.0 Crystalline bedrock Banks et al., 1998
Poland 1,000 0.2-1,645 240.0 Gneiss, schist, granite Przylibski et al., 2004
Saudi Arabia 1,025 0.01-67.4 4.5 Sedimentary rocks Althoyaib and EI Taher, 2015
Sweden - - 905.0 Crystalline bedrock Salonen and Hukkanen, 1997
Taiwan 512 0.67-40.7 2.2 (med.) Sedimentary rocks Han et al., 2004
USA, Maine 136 - 814.0 Granite zone Hess, 1985
Table 3. Distribution of the Rn concentrations in the groundwater from each geology
Rn Jgr Ker Ogl Og2 Og3 Total
(Ba'L) No. % No. % No. % No. % No. % No. %
<11.1 4 6.5 0 0 1 1.9 6 11.8 20 351 31 124
11.2-37.0 6 9.8 3 10.3 12 23.1 23 451 19 333 88 352
37.1-100 27 443 6 20.7 35 67.3 15 29.4 14 246 72 28.8
100.1-300.0 22 36.1 1 35 4 7.7 5 9.8 3 5.3 35 14.0
300.1< 2 33 19 65.5 0 0.0 2 39 1 1.7 24 9.6
Total 61 100 29 100 52 100 51 100 57 100 250 100
Table 4. Statistical analysis of the Rn concentrations (Bg/L) in 5 4 =2

the groundwater with well depth

15 m> 15.1-30.0 m 30.1 m<
N 10 35 202
Min. 0.9 8.5 1.9
Max. 96.2 553.5 7,218.7
Mean 355 109.4 148.3
Med. 26.6 74.0 54.3
Std dev 304 136.1 536.9
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