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Environmental effects from Natural Waters Contaminated with Acid Mine

Drainage in the Abandoned Backun Mine Area

Seo-Ryeong Jeon, Jae-Il Chung and Dae-Hyun Kim

Dept. of Earth and Environmental Sciences, Chonbuk National University, Korea

We examined the contamination of stream water and stream sediments by heavy metal elements with respect to
distance from the abandoned Backun Au-Ag-Cu mine. High contents of heavy metals (Pb, Zn, Cu, Cd, Mn, and
Fe) and aluminum in the waters connected with mining and associated deposits (dumps, tailings) reduce water qual-
ity. In the mining area, Ca and SO, are predominant cation and anion. The mining water is Ca-SO, type and is
enriched in heavy metals resulted from the weathering of sulfide minerals. This mine drainage water is weakly acid
or neutral (pH; 6.5~7.1) because of neutralizing effect by other alkali and alkaline earth elements. The effluent
from the mine adit is also weakly acid or neutral, and contains elevated concentrations of most elements due to
reactions with ore and gangue minerals in the deposit. The concentration of ions in the Backun mining water is
high in the mine adit drainage water and steeply decreased award to down stream. Buffering process can be reason-
ably considered as a partial natural control of pollution, since the ion concentration becomes lower and the pH
value becomes neutralized. In order to evaluate mobility and bioavailability of metals, sequential extraction was
used for stream sediments into five operationally defined groups: exchangeable, bound to carbonates, bound to Fe-
Mn oxide, bound to organic matter, and residual. The residual fraction was the most abundant pool for
Cu(21~92%), Zn(28~89%) and Pb(23~94%). Almost sediments are low concentrated with Cd(2.7~52.8 mg/kg)
than any other elements. But Cd dominate with non stable fraction (68~97%). Upper stream sediments are contami-
nated with Pb, and down area sediments are enriched with Zn. It is indicate high mobility of Zn and Cd.

Key words : acid mine drainage, stream water, stream sediments, heavy metals, sequential extraction
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Fig. 1. Geologic, hydrography map and sampling points in
the watershed of the Backun abandoned mine area.
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Fig. 2. Trilinear diagram used to classify water on the basis
of chemical composition (Piper, 1944).
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are the same as in Fig. 2.
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Table 3. Heavy metal contents in the stream sediments prepared by sequential extraction method.

A - AAY - Ao

(unit; mg/kg)

Step Dump 2 3 4 5 6 7 - 8 9 10 11 12 13 14
1 26.5 62 54 77 126 1.8 22 24 20 1.8 25 20 04 1.8
I 0.3 02 03 86 1700 24 44 25 1.0 1.7 25 34 3.0 3.0
Cu I 0.5 04 07 92 578 92 89 44 1.9 29 33 5.3 4.1 20
v 120 273 158 2400 7303 216 431 161 57 103 234 135 106 90
V4626 2410 998 42479 2514 135 157 128 84 138 16.1 145 122 111
1 2876 1596 924 1504 1950 37 102 137 43 110 11.7 178 103 42
11 87 198 157 2550 8927 117 432 434 101 287 295 270 252 8.9
Zn 1 31,6 538 380 6545 9475 985 1500 1387 402 106.1 639 1541 1672 164
v 274 392 134 985 5208 634 974 623 187 423 470 469 421 243
V  1246.1 803.8 1287.8 4686.1 1001.8 324.6 382.0 3773 298.1 3567 4454 4120 3454 2740
I 39 7.7 9.0 107 133 0.5 1.3 22 0.9 2.0 25 25 1.4 0.8
1I 0.5 1.5 0.9 36 113 0.5 1.1 1.3 0.4 1.0 1.2 1.0 09 0.3
Cd 1m 1.2 1.0 1.3 6.4 7.3 1.4 1.7 1.3 0.8 1.3 1.0 1.4 1.5 0.7
v 0.8 10 06 1.5 45 24 1.1 0.8 05 0.7 06 09 1.0 08
\' 30 ] 1.3 305 1.3 02 02 0.2 0.1 02 03 0.2 0.1 0.2
I 469.0 2982 5.4 57 308 28 41 1.9 1.2 1.5 24 42 1.3 1.8
I 242 1475 9.1 1134 8739 450 800 275 48 145 345 240 138 103
Pb I 64.1 1897 158 6906 899.8 112.8 101.2 265 20 163 275 290 206 55
v 60 643 32 1072 3173 134 157 54 0.2 1.0 9.2 1.8 1.5 0.2
V55935 36440 5174 21375 12363 731 596 339 181 374 406 288 265 191

*I; Exchangeable, [I; Bound

Concentration (mg/kg)

(3o P [=2) x®
T 2 8 8
- - N SN

to carbonates, III; Bound to Fe-Mn oxide, IV; Bound to organic matter, V; Residual
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Fig. 4. A diagram of total metal concentrations in the mine
dump and stream sediments from the Backun mine area.
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Fig. 6. Partitionings of sequentially extracted metal concentrations of mine dump and stream sediments from the Backun

mine area. Symbols are the same as in Fig. 5.
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