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coastal region having complex contamination sources
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ABSTRACT

Groundwater chemistry in a coastal region having complex
contaminant sources was investigated. Water analysis data for 197
groundwater samples collected from the uniformly distributed sixty-six
wells were used. Due to the complexity of groundwater chemistry, the
samples were classified into four groups based on ClI and NO;
concentrations and were evaluated based on the reaction stoichiometry.
The results explained the importance of mineral weathering,
anthropogenic activities (nitrification and oxidation of organic matters),
and Cl-salt inputs (seawater, deicer, NaCl, etc.) on groundwater
chemistry. It was revealed that mineral dissolution is the major process
controlling the water chemistry of the low Cl and NO; group (Group 1).
Groundwaters high in NO; (Groups 2 and 4) are acidic in nature, and
their chemistry is largely influenced by nitrification, oxidation of organic
matters and mineral dissolution. In the case of chloride rich waters
(Group 3), groundwater chemistry is highly influenced by mineral
weathering and seawater intrusion associated with cation-exchange
reactions.

Study area

Fig. 1. A map shows the well
location in Kunsan city, Korea. It
has complicated land use
characteristics, mainly consisting
of agricultural, urban/residential,
and forest areas.

Groundwater groups and geochemical process
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Fig. 2. Groundwater samples were classified into four groups
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Fig. 4. Group 1 samples are plotted most closely to the 1:1 mineral
dissolution line and imply that dissolution of minerals is the most important
chemical process for Group 1 (Kim, 2003).

Stoichiometric assessment for the chemical
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Fig. 5. Plots of total cation corrected for Cl-salts (a), nitrification (b),
and Cl-salts and nitrification (c) with respect to alkalinity. The shaded
lines in the figure represent the stoichiometric relation for mineral
dissolution.

Table.2. Calculation results for the contributions of various chemical
processes to the concentrations of total cation and nitrate. Units = meq/I
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Conclusion

The stoichiometric analysis results suggested that groundwater
chemistry in the study area is controlled by mineral dissolution,
oxidation of ammonium and organic matters and seawater intrusion
associated with cation exchange reactions.

Mass balance approach based on the reaction stoichiometry is a
useful tool for the geochemical assessment of groundwater in the
area having complex contamination sources.
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