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Environmental Geochemistry and Contamination Assessment of the Tohyun
Mine Creek, Korea

Chan Hee Lee', Hyun Koo Lee'®, Jong Chang Lee' and Seo-Ryeong Jeon?

!'Department of Geology, Chungnam National University, Taejon 305-764, Korea
2Department of Earth and Environmental Sciences, Chonbuk National University, Chonju 561-756, Korea

The pH values of the mine and surface water from the Tohyun mine creek were higher compared with those of
groundwater, and 2nd round samples in same sites were even alkaline. The stream and mine waters belong to the
characteristics of (Ca+Mg)-(SO,) and (Ca+Mg)-(HCO;) types, and groundwaters have to the (Ca+Mg+Na+K)-
(HCO3+S0y,) type. As the 2nd samples, concentrations of mostly anions are increasing compared with the former
samples. However, the mostly cation concentrations are decreasing. The hydrogeochemistry indicate that water qual-
ity is different chemical characteristics and evolution trends. The range of 8D and 8"%0 values (relative to SMOW)
in the waters are shown in -62.2 to -70.1% and -8.1 to -9.4%. The values are plotted parallel to 8D=88"%0+ (6+4). The d
values of groundwater show 2.4, which is lower than the surface (5.2) and mine (7.6) waters. Strontium concentra-
tions range from 0.028 to 11.844 mg/l in all kinds of water samples, but the groundwater has the highest contents.
The ¥7Sr/*Sr ratios (0.7115 to 0.7129) show more lightened to the groundwater. The 8'80 value, Ca and Sr con-
tents are decreased with ¥’Sr/*°Sr increasing, because it is support to the altitude effects of the sampling sites rather
than a water-rock interaction of environmental isotope. Using computer code of WATEQA4F, saturation indices of
albite, quartz, gibssite and gypsum are calculated to be soluble. The calcite and dolomite show super saturation
state, however, clay mineral species are plotted boundary between undersaturation and supersaturation. In the
Tohyun mine creek, reaction materials with ore wastes and precipitation have influence upon increasing EC and
TDS of the waters independent of pH. The SO, concentrations in the mine water is 181.845 mg/l. This is abruptly
increase in surface water and then detected 249.927 mg/! in the groundwater. As a results of the calculated sulfate
mineral solubilities, the sulfate ions became saturation states an above 150 mg/! concentrations.

Key words : Tohyun mine creek, hydrogeochemistry, environmental isotope, saturation index
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Fig. 1. Study area and sample location map of the Tohyun mine creek.
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FIg. 2. Trends in pH versus Eh and EC of water samples
from the Tohyun mine creek. black triangles=mine waters,
open circles=surface waters, black circles=groundwaters.
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43.928, K=1.678, Mg=30.446, Na=8.063, Si=6.067
mghellX] Mgel &3] & ¥ g¥EE w2 e
Hgow, ¥ A5 EE PUlFEe) 453] W@
2 33FS Zh=rH(Table 2).

AEoA wiEEE TJUget AR AEplE
2 gtk mgl)e] As(0.312), Cd(0.005), Cu(0.222), Fe
(0.452), Mn(0.014), Pb(0.060), Sr(0.313), Zn(1.468)
ol I 2der, o9 vkl Al Ba, Co,
Cr, Li, Ni, Uel A&k et SrEW 11.844
mg/H# Zn@ T 2.868 mgh)ye- 318 R slroir A
23] =A AEFHJTHTable 2). 3HH A7|HogE= F
719] AlgolA] thi-Re] Sol o] Svtske AF
= By Yol vEdse Atk AL R
ol EFHIA £A9 AFS, Xskre B BT A
2 UE 3 4As e 28R gEy 3
et FEE BT L9l J8ET S

& BHoF= Aolrh

32 FIXTHHHY Y

E@RT FA sty f¥9 sAde 133
AR FAAE FolH FoleS AHste] Piper
(1944)9] zhel] EASATHFg. 3). Adkre] ol
£ 542 Ca+Na+K)+Mgel S99l &8, 3
AR e] A gt AlrR 7 Na+K7F 4= o]
Ca+Mgel o] F718 A& & 5 Slrk. &9 A3
9] Fol& 54L& HCO480, ol A #x3lH,
FAH el AR4E S0, YR Pl HCO
Fooz Holsu, Aerlz)el me ztole vkslA

A Mine water

O Surface water

@ Groundwater

Cr—

Fig. 3. Piper’s trilinear diagram for chemical compositions
of water samples from the Tohyun mine creek.
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Fig. 4. Plots of correlation between contents of some major
elements versus EC for water samples from the Tohyun
mine creek. Symbols are the same as those of Fig. 2.
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Fig. 9. Calculated saturation indices (SI) of some minerals species versus TDS for water samples from the Tohyun mine

creek. Symbols are the same as those of Fig. 2.
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