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ABSTRACT

€ 3

Mine tailings, soils, stream sediments, and ground water around Imcheon disused mine
were analyzed in order to investigate their pollution levels of heavy metals and cyanide.
The average contents of As, Cd, Cu, Hg, Pb, Zn, and CN™ in mine tailings were 366,
28.8. 202, 15.2, 1.97x10°, 3.85%10°, 90.6mg/kg respectively. The pollution indices that
calculated by the tolerance level of Kloke were 8~19 and the pH values were acidic in
mine tailngs. In the field and paddy soils of Imcheon disused mine area except for soils
nearby mine tailngs, concentraitons of the heavy metals were less than standards of soil

pollution of agricultral area in the environmental protection law. The nitrate contents in
the ground water for drink were more than tolerance level of the drinking water of

Ministry of Health and Social Affairs.
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Table 1. Soil Pollution Level for Heavy Metals and Cyanide of the Environmental Protection

Law(1996, Ministry of Environment)
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Fig. 1. Sampling map in the vicinity of

Imcheon disused mine.
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Cd 1.5 12 4 30
Cr? 4 12 10 30
Cu 50 200 125 500
Hg 4 16 10 40
Pb 100 400 300 1,000
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Table 2. Heavy Metal Contents and Pollution Indices of Mine Tailings

unit : mg’kg

sample As Cd Cu Hg Pb Zn PIL
Tailing 1 196 258 142 30.3 121 X1 4 3.82 XA 9.97
Tailing2 | 1.02x10¢° 20.3 196 9.44 3.49x 107 [ 402107 18.8
Tailing 3 260 259 120 16.8 TLOS X100 | 382 %10 9.08
Tailing 4 314 1.29 134 356 5.53 X 107 668 15.5
Tailing 5t 390 310 239 8.24 RI8 X100} 5.27x1¢ 11.0
Tailing 5s 413 406 198 423 131 %108 | 6.60% 10° 13.4
Tailing 5d 10 58.8 383 5.80 528 478 x 1¢¢° 8.84
Tailing 6t 269 14.5 247 [} 127 %100 | 294 <108 8.13
Tailing 6s 320 13.2 161 1.87 215X10° | 270X 10° 8.91

* 1t : top tailing, s : sub tailing, d : deep tailing(1m)

*PI = (As/20 + Cd/3 + Cuw/100 + Hg/2 + Pb/100 + Zn/300)/ 6
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Table 3. Heavy Metal Contents and Pollution Indices of Soils and Sediments
unit : mgkg
sample As Cd Cu Hg Pb Zn P.L
1# 64,7 1.06 284 414 1704 237 3.90
1d 682 <0.5 29.2 1.56 105 130 [ R
2# 136 4.80 63.8 3.62 933 | 1019 3.93
34 943 1o | 572 1.09 1778 | 2307 582
4F) 459 <0.5 13.4 0.12 579 135 0.61
5(F) 142 <0.5 483 1.18 1115 267 340
6# 39.0 1.09 18.0 0.54 99.7 281 0.78
7(P) 399 <0.5 189 0.63 81.1 167 0.67
7d 19.8 <0.5 14.0 0.28 66.2 131 0.42
8(P) 883 <0.5 19.6 0.09 27.6 87.2 0.90
9I(P) 43.1 <0.5 13.4 0.16 81.0 126 0.63
10(P) 823 1.37 20.3 1.57 253 340 154
11(F) 19.0 <0.5 22.8 0.13 359 103 0.35
12(P) 273 <0.5 19.0 0.43 73.6 147 0.53
13(P) 11.8 <0.5 16.2 0.96 11 173 0.51
14(F) 23.0 0.85 12.4 0.44 99.3 138 0.54
15# 55.3 <0.5 11.3 0.20 68.3 131 0.71
16(P) 159 <0.5 13.0 0.47 105 152 0.48
17(P) 227 0.65 17.6 0.92 135 196 0.67
18(P) 110 <0.5 12.3 0.27 74.0 113 117
19(P) 309 <0.5 13.0 0.13 63.0 89.0 0.47
20(F) 26.8 <0.5 71.6 <0.014 59.1 103 0.54
21(P) 95.1 <0.5 15.4 0.54 89.5 138 112
22(P) 36.8 <0.5 13.8 0.14 53.4 127 0.53
23(P) 59.1 <0.5 6.42 <0.015 39.3 579 0.63
24(P) 121 <0.5 18.8 0.020 229 81.1 0.25
25(F) 5.78 <0.5 12.8 0.17 47.5 126 0.26
26(P) 69.6 <0.5 7.75 0.080 417 58.4 0.73
27* 333 <0.5 6.19 0.042 43.2 70.4 0.43
28* 21.4 <0.5 6.22 0.013 36.2 458 0.30
29* 18.9 <0.5 9.35 0.088 499 81.9 0.34
30(P) 770 <0.5 130 0.031 52.1 121 0.85
SS1 701 <0.5 17.8 1.65 176 317 1,25
SS2 225 <0.5 13.6 0.23 454 89.9 0.38
SS3 54.9 <0.5 14.7 0.43 60.5 175 0.74
SS4 94.1 <0.5 17.2 0.14 389 99.8 1.56
SS5 422 <0.5 120 0.088 54.2 181 0.60
SS6* 234 <0.5 3.66 <0.010 324 46.1 0.31
* control area, # uncultivated land, F : field soil, P : paddy soil
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Fig 2. Distribution of Arsenic contents in

soil around Imcheon disused mine.
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Table 4. Analytical Results of Heavy Metals, CN™, and pH in Mine Tailings by the Method

Recommended Environmental Protection Law

unit : mg/kg
sample As Cd Cu Hg Pb Zn CN~™ pH
INHCI |0.INHCI| 0.INHCl| total | O.INHCI|O.INHCl| total | 20*%
Tailing! | 483 0.25 248 | 303 | 39 29.2 71.9 3.12
Tailing2 | 234 0.96 11.2 9.44 107 175 118 2.14
Tailing3 | 3.3 0.18 146 | 168 | 809 223 86.0 335
Tailing4 | 157 0.90 6.11 356 | 279 131 236 2.49
Tailing 5t | 19.3 2.18 9.01 8.24 61.3 330 80.4 2.54
Tailing 55 |  17.2 1.64 7.98 423 73.5 238 316 2.75
Tailing5d | 155 515 98.2 5.80 31.4 1675 97.7 4.13
Tailing 6t | 480 2.05 7.20 11.1 4338 356 394 2.37
Tailing6s | 581 | 232 8.13 1.87 36.1 410 48.4 2.58
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Table 6. Analytical Results of Heavy Metals and CN~, and pH in Stream Sediments by the
Method Recommended Environmental Protection Law
unit : mg/kg

sample As Cd Cu Hg Pb Zn CN~ pH
INHCI |0.INHCIH| 0.INHCl| total |O.INHCI|0.INHCI| total 200%
SS1 5.96 0.77 8.04 1.65 66.6 116 1.17 7.08
SS2 <25 0.20 7.12 0.23 16.8 19.7 0.05 167
SS3 <25 0.22 4.59 0.43 23.1 30.8 <0.018 7.50
SS4 14.4 0.38 3.09 0.14 5.58 60.0 255 3.78
SS5 <25 0.32 2.99 0.088 5.12 17.0 <0.017 5.71
SS6* <2.5 <0.1 0.57 <0.01 292 3.62 <0.011 6.57

* control area

Table 7. Analytical Results of Heavy Metals and pH in Ground Waters

unit : pg/LL
sample As Cd Cu Fe Pb Zn pH*
Wil simple feedwater 0.42 0.00 3.7 0.00 1.01 298 6.72
w2 simple feedwater 0.71 0.00 2.27 0.72 0.83 14.9 8.11
w3 i‘;‘;{)“y‘ ;‘;I“rfcr 063 | 005 | 691 | 1174 | el 160 | 756
w4 ground water 0.38 0.00 6.90 200 2.42 82.0 6.47
W5 Sungbgurl(()l:z?:m“e/?lttz;tschool 025 | 013 | 406 | 963 | 081 | 864 | 564
tolerance level 50 10 1,000 300 100 1,000 | 5.8~85
* unitless
Table 8. Analytical Results of Anions, Hg, and CN™ in Ground Waters
unit : mg/L
sample F~ cr NO,” NO,~ SO Hg CN~
Wi simple feedwater <1 14.5 <l 1.2 44.1 N.D. N.D.
w2 simple feedwater <l 34 <l <l 14.1 N.D. N.D.
w3 i:;‘;gs T <l 292 | <l 512 | 140 | ND. | ND.
W4 ground water <1 18.6 <] 10.9 213 N.D. N.D.
w5 Sungbgurl?lg]lfmvglltzrr;fschool <1 167 | <l 499 | 262 | ND. | ND.
tolerance level <1 <150 <10 <200 N.D. N.D.

*N.D. : not detected(Hg : <0.0005mg/L, CN™ : <0.001mg/L)
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