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Studies on the Evaluation Method of Heavy Metal Contamination
Degree in the Han River

Eo Soo Mi - Park Sung Bae

Seoul Metropolitan Government Institute of Health and Environment

ABSTARCT

This study was performed to evaluate contamination degree of heavy metals in sediments of Han
River, compared with other nation’s evaluation method.

The results were as follows ; )

1. The contamination Ratio calculation method by heavy metal concentration in differnt fraction
size has a limitation to apply to all of the areas of Han river because of its characteristics of sedi-
ment, As a result, this method applied to only 4 areas of Pal Dang, Wang Sook Chon, Uk Chén, and
Bul Kwang Chon, and Contmination Ratio of heavy metals in those areas were relatively low of be-
low 3. So it's considered that those areas have less contaminated from anthropogenic
contaminants.

2. The Contamination Ratio calculation method by heavy metal concentration in different areas-
that of upper area to be background level-has a limitation also to apply to Han river. But it is con-
sidered that this method was relatively suitable to apply, so it should be prepared evaluation
standand method for them. Cortamination ratio from background level as Pal Dang area were most
high in An Yang Chon. So it must be prepared purification and control measure at An Yang Chon.
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Table 1. Sampling areas

No. Area

Pal Dang the mouth of a river

Wang Sook Chon the mouth of a river
Tan Chan the mouth of a river

Jung Rang Chon the mouth of a river
Ban Po Chon the mouth of a river

Uk Choén the mouth of a river

Bul Kwang Chon the mouth of a river
An Yang Chon the mouth of a river
Nan Gi Sewage disposal plant

An Yang Sewage disposal plant
Chang Ning Chon the mouth of a river
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Fig. 1. Sampling sites in the Han river.
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Table 2. Concentration of heavy metals in water at each sampling areas

o O
a =

) FHigeo)] tEkny A & & AAh

Pb2 Table 48} #o] TS ART7H 13.82u
g/g, CELT7} 26.32ug/g 08 FHHite 1.90°1
o1}, o] Fuller F°]” @&3% Pbe Back-
ground Level 25ug/g® ¥]s8t1, R. Lichtfuss
=0} ug 4§ Background Value 30ug/gHth

e mEATh 453 AmTolA 13.48ug/g,

(Unit : mg/!)

component cd Pb Cr Cu Zn Mn
Areas
Pal Dong ND ND ND 0.001 0.013 0.015
Wang Sook Chén ND ND 0.002 0.037 0.007 0.173
Tan Chon 0.002 ND ND 0.019 0.025 0.119
Jung Rang Chdn 0.002 0.014 ND 0.015 0.041 0.139
Ban Po Chdn 0.001 0.005 ND 0.020 0.126 0.234
Uk Chdn 0.003 0.010 ND 0.043 0.086 0.061
Bul Kwang Chén 0.002 ND ND 0.006 0.030 0.284
An Yang Chén 0.003 0.017 0.002 0.057 0.122 0.317
Nan Gi Sewage 0.003 0.005 ND 0.028 0.094 0.144
disposal plant
An Yang Sewage
disposal plant 0.003 0.025 0.001 0.033 0.119 0.148
Chang Niing Chan 0.003 ND ND 0.007 0.043 0.338

*SERBR LTS KIEE B/RERS 0.0018 Lol B #FE3IY .20, 0.001%i%E ND(Non-detected) 2 %3
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Table 3. Concentration of Cd in different size of sediment fractions and their contamination ratio(C. R.)

(Unit : ug/g, dry wt.)

Areas Fractions & C.R. 1 2 3 4 5 Mean+S.D.
A ND ND ND ND ND ND
Pal Dang B ND ND ND ND ND ND
C 0.052 0.32 0.52 0.36 0.28 0.40+0.11
A 0.50 0.56 0.68 0.66 0.54 0.59+0.08
Wang Sook Chon B 0.88 0.90 1.02 0.94 0.92 0.93+0.05
C 0.92 L1z 1.14 1.24 1.02 1.09+£0.12
C.R. 1.84 2.00 1.68 1.88 1.89 1.85
A 1.22 1.16 1.14 1.22 1.26 1.20+0.05
Uk Chdn B 1.42 1.24 1.44 1.46 1.32 1.38+0.09
C 1.74 1.76 1.68 1.94 2.02 1.83+0.14
C.R. 1.43 1.52 1.47 1.59 1.60 1.53
A 1.02 0.98 1.18 1.12 1.04 1.07+0.08
Bul Kwang Chdn B 1.46 1.14 1.36 1.44 1.32 1.34+0.13
C 1.86 1.72 1.64 1.72 1.78 1.74£0.08
C. R 1.82 1.76 1.39 1.54 1.71 1.63
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Table 4. Concentration of Pb in different size of sediment fractions and their contamination ratio(C. R.)
(Unit : ug/g, dry wt.)

38.88 40.94 40.94 44.92 46.56 42.45+3.17
2.24 2.43 1.41 2.24 3.21 2.15

14.50 15.06 16.60 18.88 16.28 16.06+1.71

25.74 27.52 24.36 28.20 29.02 26.97+1.89

34.10 36.28 34.64 35.60 39.16 35.96+1.98
C.R. 2.35 2.41 2.22 1.89 2.41 2.24

Bul Kwang Chén

Areas Fractions & C.R. 1 2 3 4 5 Mean+S.D.
A 14.78 8.88 12.58 14.92 17.92 13.82£3.35
Pal Dang B 17.38 16.14 21.22 19.30 11.76 17.16+3.58
C 23.96 25.88 31.36 25.74 24.64 26.32+2.93
C.R 1.62 2.91 2.49 1.72 1.37 1.90
A 12.44 15.74 12.04 12.30 14.86 13.48+1.70
Wang Sook Chon B 15.74 16.96 13.28 14.10 18.06 15.63+1.97
C 23.00 20.26 23.14 28.20 24.20 23.78+2.85
C.R. 1.85 1.29 1.92 2.29 1.63 1.76
A 17.38 16.82 29.02 21.08 14.50 19.76 +£5.69
Uk Chén B 24.78 21.36 35.46 33.40 26.96 28.39+5.91
C
R
A
B
C

Table 5. Concentration of Cr in different size of sediment fractions and their contamination ratio
(Unit : pg/g, dry wt.)

Areas Fractions & C.R. 1 2 3 4 5 Mean+S.D.
A 13.82 13.62 11.84 16.14 14.46 13.98+1.55
Pal Dang B 16.42 14.76 12.52 18.44 16.92 15.81+2.26
C 24.42 22.48 24.36 24.86 21.72 23.57+1.38

C.R. 1.77 1.65 2.06 1.54 1.50 1.69
A 34.54 32.04 16.40 25.78 28.38 27.43+7.02
Wang Sook Chon B 44.74 42.04 25.66 32.34 46.36 38.2318.88
C 49.76 52.12 48.26 52.47 60.84 52.69+4.87

C.R. 1.44 1.63 2.94 2.04 2.14 1.92
A 20.22 22.98 24.28 31.90 23.18 24.51+4.39
Uk Chén B 29.02 24.78 26.00 38.20 38.30 31.26+6.57
C 41.18 45.30 57.94 69.38 68.24 56.41+12.90

C.R. 2.04 1.97 2.39 2.17 2.94 2.30
A 18.42 11.82 18.16 18.66 19.56 17.32+3.12
Bul Kwang Chén B 19.84 13.68 24.52 21.88 21.84 20.35+4.08
C 40.18 38.84 33.56 37.88 40.26 38.14+2.74

C. R. 2.18 3.29 1.85 2.03 2.06 2.20
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Table 6. Concentration of Cu in different size of sediment fractions and their contamination ratio

(Unit : pg/g, dry wt.)

Areas Fractions & C.R. 1 2 3 4 5 Mean+S.D.
A 19.4 17.6 15.4 23.0 17.0 18.48+2.90
Pal Dang B 24.0 20.0 21.6 27.6 24.0 23.44+2.88
c 32.8 28.6 28.4 32.8 27.0 29.92+2.70
C.R. 1.69 1.63 1.84 1.43 1.59 1.62
A 57.2 53.2 32.0 58.4 55.0 51.16%10.90
Wang Sook Chon B 79.8 71.8 4.4 86.4 95.4 75.56+19.46
c 82.6 96.4 57.4 132.0 118.8 97.44+29.48
C.R. 14 181 1.79 2.26 2.16 1.90
A 59.8 56.0 76.6 60.8 70.6 64.76+8.53
Uk Chén B 75.8 60.0 81.6 86.2 90.6 78.84111.88
C 106.4 140.6 145.2 164.0 141.8 139.60+:20.83
C.R. 1.78 2.51 1.90 2.70 2.01 2.16
A 60.0 50,0 68.4 56.4 48.8 56.72+7.99
Bul Kwang Chon B 65.6 58.0 71.0 62.5 51.0 61.62+7.59
C 90.6 103.4 112.2 11.4 77.7 99.06+14.76
C.R. 1.51 2.07 1.64 1.98 1.59 1.75
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Table 7. Concentration of Zn in diff- rent size of sediment fractions and their contamination ratio
(Unit : ug/g, dry wt.)

Areas Fractions & C.R. 1 2 3 4 5 Mean+S.D.
A 37 36 63 59 27 44.4+15.71
Pal Dang B 63 69 83 75 52 58.4+11.78
C 102 88 118 0 78 95.2+15.34

C.R 2.76 2.44 1.87 1.53 2.89 2.14
A 113 107 56 105 103 96.8+23.11
Wang Sook Chén B 143 127 78 148 125 124.2+27.67
Cc 157 174 129 211 185 171.2+30.68

C.R. 1.39 1.63 2.30 2.01 1.80 1.77
A 132 135 98 174 152 138.21:28.00
Uk Chon B 159 212 120 314 168 194.6+74.33
C 267 331 267 487 408 352.0195.20

C.R 2.02 2.45 2.72 2.80 2.68 2.55
A 96 86 103 172 143 120.0+36.24
Bul Kwang Chon B 152 198 187 237 194 193.6+30.32
C 255 306 267 283 242 270.6+24.91

C.R 2.66 3.56 2.59 1.65 1.69 2.26

Table 8. Concentration of Mn in different size of sediment fractions and their contamination ratio
(Unit : pug/g, dry wt.)

Areas Fractions & C.R. 1 2 3 4 5 Mean+S.D.
A 217 112 159 184 153 165.0+38.90
Pal Dang B 328 216 185 337 184 250.0+£76.47
C 405 319 358 418 294 358.8+53.44

C.R 1.87 2.85 2.25 2.27 1.92 2.17
A 217 308 275 205 293 259.6+46.07
Wang Sook Chén B 234 402 353 429 325 348.6+75.87
C 324 570 529 524 520 493.4+96.79

C.R. 1.49 1.85 1.92 2.56 1.78 1.90
A 212 179 194 107 124 163.2+45.48
Uk Chon B 379 247 194 232 149 256.0+54.48
C 538 431 410 464 518 472.2+45.91

C.R 2.54 2.41 2.11 4.34 4.18 2.89
A 153 116 144 103 179 139.0+30.19
Bul Kwang Chén B 270 231 277 282 216 256.2+29.73
C 444 386 408 432 384 410.8+£26.89

C.R 2.90 3.33 2.83 4.19 2.14 2.96




Table 9. Concentration of Cd in sediment(<74um) of each sampling area and contamination ratio(C. R.)
(Unit : ug/g, dry wt.)

Areas 1 2 3 4 5 MeanzxS. D. C.R.
Pal Dang 0.52 0.32 0.52 0.36 0.28 0.4040.11 1.00
Wang Sook Chon 0.92 1.12 1.14 1.24 1.02 1.09+0.12 2.73
Tan Chon 1.32 1.54 1.52 1.26 1.24 1.38+0.14 3.45
Jung Rang Chon 1.74 1.80 1.78 2.12 2.10 1.91+0.19 4.78
Ban Po Chon 1.82 1.48 1.88 2.02 1.66 1.7740.21 4.43
Uk Chdn 1.74 1.76 1.68 1.94 2.02 1.83+0.14 4.58
Bul Kwang Chon 1.86 1.72 1.64 1.72 1.78 1.74+0.08 4.35
An Yang Chon 2.28 2.52 2.56 2.60 2.66 2.52+0.15 6.30
Nan Gi Sewage 1.46 1.36 1.76 1.60 1.56 1.55+0.15 3.88
An Yang Sewage 1.62 2.18 2.12 1.84 1.86 1.92+0.23 4.80
Chang Ning Chdn 1.56 1.54 1.16 118 1.14 1.32+0.21 3.30

Table 10. Concentration of Pb in sediment(<74um) of each sampling area and contamination ratio
(Unit : ug/g, dry wt.)

Areas 1 2 3 4 5 Mean+S. D. C.R.
Pal Dang 23.95 25.88 31.36 25.74 24.64 26.32:+2.93 1.00
Wang Sook Chon 23.00 20.26 23.14 28.20 24.22 23.78+2.85 0.90
Tan Chon 36.84 36.02 39.72 40.12 38.90 38.32+1.80 1.46
Jung Rang Chon 38.62 48.62 46.56 48.06 47.66 45.90+4.14 1.74
Ban Po Chon 33.40 36.84 38.62 35.18 33.40 35.49+2.26 1.61
Uk Chon 38.88 40.94 40.94 44,92 46.56 42.45+3.17 1.61
Bul Kwang Chon 34.10 36.28 34.64 35.60 39.16 35.96+1.98 1.37
An Yang Chon 103.14 106.98 105.88 105.74 104.24 105.20+1.51 4.00
Nan Gi Sewage 31.50 33.96 32.40 31.08 32.18 32.22+1.10 1.22
An Yang Sewage 34.78 39.30 40.40 42,04 39.98 39.30+2.72 1.49
Chang Ning Chon 33.68 31.08 32.04 32.24 33.54 32.52+1.09 1.24

Table 11. Concentration of Cr in sediment(<74um) of each sampling area and contamination ratio
(Unit : pg/g, dry wt.)

Areas 1 2 3 4 5 Mean+S. D. C.R.
Pal Dang 24.42 22.48 24.36 24.86 21.72 23.57+1.38 1.00
Wang Sook Chon 49.76 52.12 48.26 52.47 60.84 52.69+4.87 2.23
Tan Chon 49.78 47.90 49.28 55.80 47.76 50.10%3.30 2.13
Jung Rang Chon 52.50 70.80 76.40 77.94 61.72 67.87+10.69 2.88
Ban Po Chon 43.86 45.20 49.28 43.80 45.38 45.50+2.23 1.93
Uk Chon 41.18 45.30 57.94 69.38 68.24 56.41+12.39 2,39
Bul Kwang Chon 40.18 38.84 33.56 37.88 40.26 38.14+2.74 1.62
An Yang Chon 159.20 170.60 198.00 189.80 172.60 178.04 £15.63 7.55
Nan Gi Sewage 27.38 25.92 29.68 24.40 25.04 26.48+2.11 2.13
An Yang Sewage 47.44 55.80 53.06 44.42 50.00 50.14+4.49 2.13
Chang Ning Chon 47.86 39.26 32.12 31.96 38.06 37.85+6.51 1.61
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Table 12. Concentration of Cu in sediment(<74um) of each sampling area and contamination ratio

(Unit : ug/g, dry wt.)

Areas 1 2 3 4 5 Mean+S. D. C.R.
Pal Dang 32.8 28.6 28.4 32.8 27.0 29.92+2.70 1.00
Wang Sook Chon 82.6 96.4 57.4 132.0 118.8 97.441+29.48 3.26
Tan Chon 140.8 95.4 139.2 134.4 92.4 120.44+24.36 4.03
Jung Rang Chén 202.0 183.6 184.6 196.4 240.4 201.40+23.16 6.73
Ban Po Chon 107.0 119.8 126.0 110.0 118.2 116.20+7.68 - 3.88
Uk Chan 106.4 140.6 145.2 164.0 141.8 139.60+20.83 4.67
Bul Kwang Chdn 90.6 103.4 112.2 111.4 7.7 99.06+14.76 3.31
An Yang Chon 313.6 317.4 318.2 358.6 330.2 327.60+18.41 10.95
Nan Gi Sewage 93.2 89.2 93.4 87.8 86.6 90.04+3.12 3.01
An Yang Sewage 99.4 91.8 1254 116.2 118.8 110.32+14.11 3.69
Chang Nung Chon 69.4 63.0 60.8 50.2 47.2 58.12+9.22 1.94

Table 13. Concentration of Zn in sediment(<74um) of each sampling area and concentration ratio

(Unit : pg/g, dry wt.)

Areas 1 2 3 4 5 Mean+S. D. C.R.
Pal Dang 102 88 118 90 78 95.2+15.34 1.00
Wang Sook Chon 157 174 129 211 185 171.2+30.68 1.80
Tan Chon 321 244 348 273 261 289.4+43.50 3.04
Jung Rang Chtn 499 559 623 582 616 575.8+50.16 6.05
Ban Po Chon 386 434 394 462 429 421.0+31.10 4.42
Uk Chon 267 331 267 487 408 352.0+95.20 3.70
Bul Kwang Choén 255 306 267 283 242 270.6+24.91 2.84
An Yang Chén 923 989 864 904 948 925.6+46.88 9.72
Nan Gi Sewage 182 189 218 184 137 182.0+£29.04 1.91
An Yang Sewage 246 370 368 372 394 350.0+59.08 3.68
Chang Niing Chon 119 96 75 64 73 85.4+22.14 0.90




Table 14. Concentration of Mn in sediment(<74um) of each sampling area and conentration ratio

(Unit : pg/g, dry wt.)

Areas 1 2 3 4 5 Mean+S.D. C.R.
Pal Dang 405 319 358 418 294 358.8+53.44 1.00
Wang Sook Chon 324 570 529 524 520 493.4+96.79 1.38
Tan Chon 356 370 319 334 290 333.8+31.39 0.93
Jung Rang Chon 343 402 387 374 366 369.0+25.41 1.03
Ban Po Chén 550 586 547 566 568 563.4+15.71 1.57
Uk Chon 538 431 410 464 518 472.2+54.91 1.32
Bul Kwang Chon 44 386 408 432 384 410.8+26.89 1.14
An Yang Chon 448 511 422 452 452 457.01+32.68 1.27
Nan Gi Sewage 364 370 404 386 377 380.2+15.63 1.06
An Yang Sewage 453 507 426 472 390 449.6+44.49 1.25
Chang Nimg Chon 428 409 345 374 361 383.4+34.31 1.07
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