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Environmental Characteristics of Groundwater for Sedimetary
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Geochemical characteristics of groundwater in the different kinds of various lithology such as Haman
formation. Panyaweol formation, Jusan andesitic formation and Palgongsan granite is distinguished by
mineralogical and chemical compositions. The Concentration of the majority of solutes in groundwaters
of Haman and Panyaweol formation is higher than in that of andesite and granite. Higher concentration
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of HCO3 and SO4 anions in the groundwater is peculiar. High concentrations of Ca“",

. ol

Mg*", HCOs in

the groundwaters of the sedimentary rocks result mainly from reaction of COZ"charged water with
calcite and weathered feldspars. With the Piper diagram. the groundwaters of Haman formations are
mainly plotted in CaSO4-CaCly type, whereas those of Panyaweol formations are plotted in the bothside
of Ca(HCOz3): and CaS04-CaCly type. Thses two different types of Ca(HCOs)2 and CaSOQ,-CaCls

groundwater were
pyrite(CaS04-CaCly),

of calcite(Ca(HCO3)2) and the
respectively. And it also is influenced by anthropogenic contamination. Three

originated from dissolution

oxidation of

factors were extracted from the factor analysis for chemical data. Factor 1. controlled by SO+ . Na',
Ca®* and Fe. explains the dissolution of calcite, plagioclase and oxidation of pyrite. Factor 2. controlled

by HCO; and Mg”,

controlled by CI, K* and NOs,

mainly explains the dissolution of Mg-carbonates and dolomitization. Factor 3,
is subject to the influence of artificial pollution including industrial

waste water disposal. In this study area, some industrial complex which is close to Keumho river show

the higher score of factor 3.
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Fig. 1. Geologic map of the study area.
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study area.
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Table 2. Matrix of correlation coefficients for the chemical components in the groundwaters of the study
area. The data values are expressed as logarithms of each variable

K’ Na" Ca”" Mg Si0; HCO; F cr NOy SO/ Fe Mn
K’ 1.000
Na"  0312*  1.000
Ca®  -0.049 0.379%*  1.000
Mg™" -0.363** 0213 0.705**  1.000
Si0,  -0.219 -0.247* 0.051 0.069  1.000
HCOs -0.362** -0.009 0.612% 0.642** -0.121 1.000
F -0.020 -0.018 -0.148 -0.279* 0.188 -0.260*  1.000
CI' 0.340%* 0.387** 0366 0.324** 0.017 0118 -0.102  1.000
NOs 0376™ 0126 -0005 -0.109 -0.197 -0.197 -0.092 0.541* 1.000
SOs7  -0.046 0.480** 0531** 0.448** -0.121 0002 -0137 -0.014 -0.110 1.000
Fe -0.018 0.371** 0306 0.366™* -0.223 0299* -0.332* 0.252* -0.199 0.416™ 1.000
Mn 0041 0224 0165 0102 -0.107 0143 0047 0161 -0.395"* 0.034 0.269* 1.000
*p (005, % p <001
Table 3. Feldspar and calcite in sedimentary formations in the study area (from data of Kim, 1990)
mineral feldspar (%) calcite(%) pyrite
formation total plagioclase | K-feldspar | replaced | pore-filled |disseminated
range 23.6—48.6 9.0~29 04~234 | 04~19.2 02~84
Haman Fm. minor
avg. 39.2 15 75 85 51
Panyawoel | Tange | 186~338 | 32~120 | 00~200 | 18~102| 16~40 .
] minor
Fm avg 242 6.9 59 53 217
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Fig. 6. Saturation indices (S.1) of calcite, dolomite
and kaolinte versus pH of the sampled
groundwater in the study area (Symbols are the
same as in Fig. 3).
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Table 4. Factor matrix for the compositional
variables of the groundwater samples collected
from the study area.

Variable Factor Communality
1 2 3
log SO 0942 -0.003 0.307 0.926
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lIf)IgCO:{ 0524 0863 -0.144 0785
log Mg®* 0.428 0.808 -0.079 0.842
log CI' 0176 0422 0758 0.783
log K 0119 -0420 0733 0.728
log NO; -0.094 -0.136 0.691 0.505
Eigenvalue 2563 2227 1.794
yB o aga s 199
Cumulative pg4 530 729
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