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Hydrogeochemical study in Samseung area (Boeun, Chungbuk) and waterrock interaction experiment using rock
samples from the area were performed to elucidate the fluoride source in groundwater and explaining geochemical
behavior of fluoride ion. Fluoride concentration of public water supply mostly using groundwater in Boeun area
was significantly higher in South Korea. The maximum fluoride concentration of the study area was 3.9 mg/L, and
23% of samples exceeded the Korean Drinking Water Standard of fluoride (1.5 mg/L). The average concentration
of fluoride was 1.0 mg/L and median was 0.5 mg/L. Because of high skewness (1.3), median value is more appro-
priate to represent fluoride level of this area. The relationships between fluoride ion and geochemical parameters
(Na+, HCO;, pH, etc.) indicated that the degree of waterrock interaction was not significant. However, high fluo-
ride samples were observed in NaHCO; type on Piper’s diagram. The negative relationship between fluoride and
NOj; ion which might originate from surface contaminants was obvious. These results indicate that fluoride ion in
groundwater is geogenic origin. The source of fluoride was proved by waterrock interaction batch test. Fluoride
concentration increased up to 1.2 mg/L after 96 hours of reaction between water and biotite granite. However, the
relationship between well depth and fluoride ion, and groundwater age and fluoride ion was not clear. This indi-
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cates that fluoride ion is not correlated with degree of waterrock interaction in this area but local heterogeneity of
fluoriderich minerals in granite terrain. High fluoride concentration in Boeun area seems to be correlated with dis-
tribution of permeable structures in hard rocks such as lineaments and faults of this area. This entails that the deep
bedrock groundwater discharges through the permeable structures and mixed with shallow groundwater.
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Fig. 1. Location of the study area (A), watershed and sampling location (B), and the geology of study area (C).
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Table 1. Statistical summary of hydrogechemical constituents of bedrock groundwater from Samseung area (Boeun).

Statistics T pH EC Ca® Mg®* Na* K" HCO; CI°' S0f NO; F

Mean 160 72 2056 222 37 157 07 788 82 7.0 144 1.0
Median 158 72 1870 200 28 129 05 621 62 47 101 05

Standard deviation 14 05 837 122 2.9 90 05 498 54 70 146 09
Minimum 134 61 80 64 1.0 63 02 103 23 03 00 0.1

Maximum 195 85 5680 986 144 581 31 2969 272 292 798 39
7v 7RO, 24, 48, 96, 1924171), 4ol thF factor7} 2 B #4F a A2 B, e AFEE 952 43
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Fig. 2. Fluoride concentration of bedrock groundwater
from Boeun area.
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Fig. 5. The relationships between EC and Ca?*(A), Mg?'(B), and HCO3(C). Saturation index of fluoride is shown versus

F (D) and Ca?*(E). The relationship between NO3 and CI'(F) is also shown.
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