XA, M3ed, M1z, 17-25, 2003
Econ. Environ. Geol., 36(1), 17-25, 2003

A
S9 3-2 PN FHo| Z3% 2

OlZE! - ZMH! - 0|82 - MBEP
U ojek AL Eeke, A ek RSk, Hdan 84Tes

Contamination of Heavy Metals from Dongmyeong Au-Ag Mine Area

2

Kwang Choon Lee!, Sehyun Kim!*, Seong Ho Lee’ and Yongchan Seo®

Department of Minerals and Mining Engineering, Sangji University, Wonju 220-702, Korea
Department of Civil Engineering, Sangji University, Wonju 220-702, Korea
3Department of Environmental Engineering, Sangji University, Wonju 220-702, Korea

Researches were carried out to investigate the characteristics and concentration of heavy metal elements of stream
water through Dongmyoung abandoned metal mine and soil adjacent to the mine. The pH range of water was 5.9~
7.1 that implies the water environment was acidic to neutral. The contents and distribution aspects of heavy metals
in water samples varied with geochemical characteristics of element, but the concentration of heavy metals has the
tendency of increase closer to the mine in general. The results of soil analysis show that total heavy metal concen-
tration of agricultural soil near mine was far lower than those of ore tailing and dumping site. Therefore, the effects
of the abandoned mine on stream water and agricultural products were supposed to be insignificant, particularly
because the portion of absorbed carbonates and reducible fractions among total heavy metal concentration was rela-
tively lower than the other. Since, however, total heavy metal concentrations of mining site were relatively
higher than those of adjacent region, there is a possibility of heavy metal difussion when the chemical environ-
ment of the site changes due to migration of surface and underground water. It is suggested that the preven-
tive measures for water and soil pollution by the heavy metals would be considered around the region.

Key word : Dongmyeong mine, heavy metal, fraction, tailing, contamination
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Fig. 1. Map showing hydrologic system and sampling
points around the Dongmyeong Au-Ag mine area.
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Table 1. pH and element content in Dongmyeong mine
drainage water.

MD3 MD3* MD5* MD6 MD6*

Alngh 820 301 2187 5911 506
As(ug/) 1808 205 1044 1977 27
cd (gl 79 00 482 799 198
Crug/h 1.5 1.2 1.8 1.7 0.2
Cuugh 157 37 4321 3855 290
Fe(ug/l) 1974 450 13771 24527 501
Maug/l) 3859 21 9301 16064 11503
Pb (/) 83 12 41 275 19
Se(ug/) <1239 15 170 <1239 <1239
Zo(ug/) 14834 218 38825 59574 17896
Hg(ug/) <0.006 <0.006 <0.006 0.3 <0.006

pH 73 70 57 68 56
(f;’/‘;‘i'l) 1857 1190 1350 2540 3750

*: rainy seasom.
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Table 2. pH and element content in ground water from
Dongmyeong mine area.

DI DI* D2 D2+
Al (ug/l) 149 17.6 79 35
As (ug/h) 6.6 1.0 0.8 79
Cd (ug/l) 03 0.0 04 0.5
Cr (ug/h) 0.5 0.7 0.9 1.1
Cu (ug/l) 105.6 14.0 481 1305
Fe (ug/l) 39.2 38.1 86.9 66.9
Mn (pg/l) 74 1.0 24.0 3.0
Pb (ug/l) 2.1 04 22 15
Se (ug/l) <1239 <1239 <1239  <1.239
Zn(ug/) 9394 1026 8294 2664
Hg (ug/h) <0.006 <0.006 <0.006 <0.006
pH 59 55 58 53
(ESO/ISI;) 64.0 37.1 941 1580

*: rainy season.
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Fig. 2. Variation of pH by seasons in stream waters.
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Flg. 4. Variation of copper by seasons in stream water.

T ue9 sldgeol vjg) ArERE BAEE JEr
o} 7l AHe HFE Asvt 3.18 ug/LolA
3112 uglez, Cdol S8R olstllM 0.33 pg/L
© 2, Mno| 86luglelr 132ugLeZ, Cu’t
029 ug/Lell Al 1105 pg/L.e 2, Pb7b 0.21 pg/Lell A
650 ug/Le 2, Zne 5.0ug/lLollX 5567 ng/loZ oj
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Table 4. pH and element content in ore dump soil and tailing from Dongmyeong mine area.

pH EC Zn Cr Cd Pb Cu CN As Hg
(mS/cm)  (mg/hkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg)  (mgkg)

DG1 35 164.8 43 0.3 0.1 1082.5 1.7 0.0 23175 0.5
DG 2 44 26.3 1.6 0.8 0.0 0.5 0.4 0.2 1061.5 0.1
DG 3 35 137.1 1.6 0.1 0.0 9.1 0.6 0.2 647.3 0.5
DG 4 3.7 1245 482 2.0 1.8 60.7 44 0.1 32381.0 0.7
DG 5 4.0 190.0 390.1 4.2 7.1 60.4 29.9 0.0 16366.5 16.9
DG 6 41 67.0 40.8 23 1.7 153.0 15.1 0.0 36109.8 0.0
DG 7 42 41.0 46 25 1.5 296.4 3.9 0.1 46390.8 0.4
DG 8 32 282.1 7.9 0.3 0.2 2203.4 1.2 13.3 472355 0.4
DG 9 34 301.0 152.2 2.0 2.6 22876 150 0.0 55667.0 1.8
DG 10 80 48.0 187.2 3.0 2.8 236.4 7.3 03 68.7 0.2
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Table 5. pH and element content in agricultural soil from Dongmyeong mine area.
pH EC Zn Cr Cd Pb Cu CN As Hg
(mS/em)  (mg/kg) (mgkg) (mghg) (mgkg) (mgkg) (mghkg) (mghkg) (mgkg)
DS 1 49 79.5 0.9 0.1 ND 53 04 ND 1.6 0.2
DS 2 52 12.6 0.6 ND ND 32 ND 0.1 7.6 0.1
DS 31 5.1 21.5 35 ND ND 1.8 ND 0.5 6.2 0.1
DS 32 5.3 113.2 10.2 0.2 ND 43 0.8 1.2 28.8 0.2
DS 4 5.8 253 8.9 ND ND 33 0.3 0.2 17.1 0.0
DS S 5.7 13.5 20.0 1.5 1.4 18.1 39 0.1 15.1 0.5
DS 6 49 56.9 19.0 2.0 1.6 23.4 41 0.1 42.5 0.7
DS 7 5.7 46.5 17.0 1.6 1.5 6.1 45 0.1 443 0.5
Table 6. Element content in granite from Dongmyeong mine area.
Zn Cr Cd Pb Fe Cu As Hg
(mghkg) (mgkg) (mgkg) (mghkg) (mgkg) (mgkg) (mgkg) (mgkg)
G 1 360.4 542.6 56.3 2689.3 6796.4 202.9 ND 4444
G2 4002.2 506.5 291.9 2851.8 77617.5 913.9 1156 15523
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Fig. 5. Classification for mode of soil texture.
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