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ABSTRACT

Several metalliferous and coal mines, including Myungjin, Seojin and Okdong located at the upper watershed of Okdong
stream, were abandoned or closed since 1988 due to the mining industry promotion policy. Thus these disposed an
enormous amount of mining wastes without a proper treatment facilities, resulting in water pollution in the downstream
areas. Acid mine drainage (AMD) and waste water effluents from the closed coal mines were very strongly acidic
showing pH ranges of 2.7 to 4.5 and had a high level of Total Dissolved Solids (TDS) showing the ranges of 1,030 to
1,947 mg/L. Also heavy metal concentrations in these samples such as Fe, Cu, Cd and anion such as sulfate were very
high. Concentrations of water soluble heavy metals in the Okdong streams were in the orders of Fe > Al> Mn > Zn > Cu >
Pb> Cd, indicating Fe from the AMD and waste water effluents contributed greatly to the quality of water and soil in the
lower watershed of Okdong stream. Copper concentrations in the effluents from the tile drainage of mine tailings dams
were highest during the raining season. Water Pollution Index (WPI) of the surface water at the upper stream of Okdong
river where AMD of the abandoned coal mines was flowed into main stream were in the ranges of 16.3 to 47.1. On the
other hand, those at the mid stream where effluents from tailings dams and coal mines flowed into main stream were in
the WPI ranges of 10.6 to 19.5. However, those at the lower stream were ranged from 10.6 to 14.9. These results indicated
that mining wastes such as AMD and effluents from the closed mines were the major source to water pollution at the
Okdong stream areas.
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Table 1. Descriptions of water samples

27

Sample Water & sediment sampling locations Site characteristics
M-1 Myungjin abandoned coal mine Abandoned coal mine waste water
M-2 Myungjin abandoned coal mine Abandoned coal mine waste water(Yellow boy)
M-3 Myungjin abandoned coal mine Abandoned coal mine waste water(White boy)
M-4 Myungjin abandoned coal mine Abandoned coal mine waste water(Yellow boy)
S-1 Sejin abandoned coal mine Abandoned coal mine waste water(Yellow boy)
S-2 Sejin abandoned coal mine Abandoned coal mine waste water(Yellow boy)
S-3 Sejin abandoned coal mine Abandoned coal mine waste water(Yellow boy)
S-4 Sejin abandoned coal mine Abandoned coal mine waste water(Yellow boy)
SD-1 Sangdong mine Discharge water
SD-2 Sangdong mine Sangdong mine outlet water
SD-3 Sangdong mine Sangdong mine outlet water
. Confluence water of abandoned coal mine waste Water and mine outlet
SD-4 Sangdong mine
water
KD Kedo mine Kedo mine outlet water
Confluence water of abandoned coal mine waste Water and mine outlet
SD-5 Upperstream water
NT-1 New Tailing Dam Discharge water
NT-2 New Tailing Dam Tailing Dam waste water
NT-3 New Tailing Dam Tailing Dam waste water
NT-4 New Tailing Dam Tailing Dam waste water
OT-1 Old Tailing Dam Tailing Dam waste water
OT-R Old Tailing Dam Tailing Dam waste water
OT-2 Old Tailing Dam Tailing Dam waste water
OT-3 Old Tailing Dam Tailing Dam waste water
OT-3-1 Coal mine(No named) Abandoned coal mine waste water
OT-4 Mid stream Surface water
OT-5 Mid stream Surface water
OT-6 Mid stream Surface water
L-1 Midstream Surface water
L-2 Lime stone mine Lime stone mine waste water
L-3 Down stream Surface water
CM-1 Okdong abandoned coal mine Abandoned coal mine waste water
CM-2 Okdong abandoned coal mine Abandoned coal mine waste water
Down stream
CM-3 (Okdong abandoned coal mine area) Surface water
CM-4 Down stream Surface water
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Fig. 1. Location map of water samples in the study area.
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Fig. 9. Water pollution index map of surface water in study area in (a) high water seasons , (b) low water seasons.
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