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Abstract

Enormous volumes of mining wastes from the abandoned and closed mines are disposed
without a proper treatment at Southeastern part of Kangwon Province. Erosion of these
wastes contaminates soil, surface water, and sediments with heavy metals. Objectives of this
research were to fractionate heavy metals in the mine waste and to assess the potential S. P.
A. G.(Soil Pollution Assesment Guidance) of each metal fraction. Mine wastes analyzed for
physical and chemical properties. pH of wastes ranged from 3.3 to 80. Contents of total N
and loss on ignition matter were in the ranges of 0.2~56%, and 0.8—~15.3%, respectively.
Heavy metals in the wastes were higher in the coal mines than those in the other mine
wastes. Total concentrations of metals in the wastes were in the orders of Pb > Zn > Cu >
Cd, exceeded the corrective action level of the Soil Environment Conservation Law and higher
than the natural abundance levels reported from uncontaminated soils. Relative distribution of
heavy metal fractions was residual > organic > reducible > carbonate > adsorbed, reversing
the degree of metal bioavailability. Mobile fractions of metals were relatively small compared
to the total concentrations. Soil Pollution Assesment Guidance(SPAG) values were ranged from
008 to 914 based on labile fraction of metal concentrations. SPAG values of labile
concentration were lower than those of total concentration.
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Table 1. Sample ID of cultivated land and sampling locations.

Sample 1D soil sampling locations site characteristics
MC-W Mvungiin abandoned coal mine Waste soil
SD-T Sangdong mine Tailing
KD-T Kudo mine Tailing
ND-T New tailing dam Tailing
OD-T Old tailing dam Tailing
DM-W Dongmvoung Mine Waste soil
SW-w Saewoo mine Waste soil
BS-W Bongsan mine Waste soil
NK-W Nakdong mine . Waste soil
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S. P. A. G. : Soil Pollution Assesment Guidance, Number of heavy metal : 248 949
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Table 2. Physical and chemical properties of the experimental Mine wastes and

tailings.
o5 CEC  TKN If;’z;g: ILG/N Humic level Sand Silt  Clay teifﬁre
cmol(+)/kg ~~7 %~ % e

MC-W | 33 23 0.2 15.3 763  polyhumic 53.0 228 242 Sandy loam
SD-T | 58 6.3 0.2 7.7 383 polvhumic 477 258 265 Sandy clay loam
KD-T | 80 6.9 0.2 69 345  polyhumic 612 212 176 Sandy silt
ND-T | 7.7 58 55 1.3 02  oligohumic 580 369 51 Silty clay Sandy
OD-T { 7.7 54 3.2 08 03  oligohumic 829 132 38 Sandy loam
oc-w | 5.1 14.2 0.2 141 705  polyhumic 537 240 223 Sandy loam
DM-W | 50 49 5.6 1.2 02  oligohumic 486 396 118 Sandy loam
SW-w 37 36 1.4 4.0 28  oligohumic 766 145 86 Sandy loam
BS-W | 60 5.8 14 3.8 27  oligohumic 692 192 156 Sandy loam
NK-W | 38 32 0.7 3.2 46  olicohumic 546 233 221 Sandy clay loam

CEC : Cation exchange capacity, TKN ; Total Kjeldahl nitrogen
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Table 3. Total and lahile fraction concentration of the experimental Mine wastes and

tailings. (mg/kg)
Cu Pb Zn Cd
Site Labile Total Labile Total Labile Total Labile Total
MC-W 228.4 2121.1 426 5720 7531.2 151777 4.2 26.4
SD-T : 65.0 1184.1 59.9 560.4 254.5 2234.7 41 229
KD-T 100.4 1967.2 122 4105 154.4 11995 2.8 19.2
ND-T 116.3 1834.1 55.1 599.3 186.3 1000.7 43 235
OoD-T 149.1 1789.2 156 550.3 1874 22334 2.1 28.6
OoC-W 164.4 1804.0 5.9 451.7 87.3 1420.0 56 22.8
DM-W 0.8 176 3614.8 17459.2 187 86.2 05 14
SW-W 114 986.3 68.3 677439 454 1324 56 86.0
BS-W 73 86.6 1696.3 4860.7 85.7 317.8 25 86
NK-W 60.9 532.9 3.3 3204.5 9.0 4775 4.8 54.6

Labile ; Sum of adsorbed + reducible
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Table 4. Soil Pollution Assesment Guidance of the experimental Mine wastes and

tailings.
labile fraction Total
Site Pollution division level Pollution division level
1 2 3 4 1 2 3 4
MC-W 8.2 7.0 6.7 6.4 29.1 189 16.2 14.1
SD-T 1.4 0.6 0.4 0.3 13.0 6.0 4.2 2.3
KD-T 1.1 0.5 0.3 0.2 15.1 6.4 4.1 23
ND-T 1.6 0.7 0.4 0.3 154 6.3 4.0 2.1
OD-T 1.3 0.6 0.4 0.3 170 76 5.0 3.1
0C-W 1.8 0.8 0.4 0.2 15.1 65 42 24
DM-W 9.1 2.3 2.3 1.0 440 11.1 110 45
SW-W 1.2 0.5 0.2 0.1 1337 498 45.5 183
BS-W 4.8 1.3 1.2 0.5 14.3 4.0 3.6 1.6

labile fraction ; Sum of adsorbed + reducible
1 ; Weakly polluted, 2 ; Moderately polluted, 3 ; Heavily polluted, 4 ; Very heavily polluted
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