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Concentrations of heavy metals in the sediments of the Kumho river
and their implications in the sources of pollution

Nung Ki Yoon, MD; Suk Kwon Suh, MD; Choong Won Lee, MD

Department of Preventive Medicine, Keimyung University

School of Medicine, Taegu, Korea

The sieved sampling of the sediments of the Kumho river was carried out along 5 minor tributaries

to study the distribution of the heavy metals according to particle size and to locate the source of

heavy metals contributing to the pollution of the Kumho river which flows through the Taegu city

April in 1988.
The results were as follows:

The heavy metal concentrations generally increased with the decreasing size of sediments and were

higher in lower portion of sediment than in upper one at the same particle size. The coefficients of

variation of each heavy metal in the same particle size were similar generally, but those among heavy

metals showed markedly different values. It was found that the main source of pollution of the Kumho

river was the Third Industrial Complex, but the contribution of Palge should not be underestimated.
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Fig 1. Sampling sites of sediments of Kumho river
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Table 1. Concentration of heavy metals by sampling site and fraction range of sediments

Unit: mg/kg (dry weight)

Cd Cu Cr Mn Pb Zn

Site Mesh U L U L U L U L U L U L
Sankyug = A* 0.05 0,05 23.65 24.67 10.46 14.07 38.09 38.13 1.54 1.82 68.57 76.94
B 0.05 0.00 39.42 36.32 15.37 15.42 46.86 44.72 2.78 2.54 79.48 98.35
C 0.07 0.10 42.33 43.21 19.32 21.43 58.83 62.21 2.84 2.93 115.17 129.54
D 0.10 0.12 53.42 58.57 32.46 42.60 61.46 74.85 2.95 4.35 132.40 145.76
Total  0.27 0.36 158.82 162.77 77.61 93.61 205.24 219.91 10.11 11.64 395,62 450.59
Palge A 0.11 0.18 24.67 33.39 12.46 13.60 18.24 22.97 1.92 2.52 18.81 46.40
B 0.19 0.20 29.7 37.62 15.09 22.03 29.85 28.75 2.44 3.58 30.18 52.49
c 0.24 0.21 36.98 39.43 29.45 31.45 30.13 32.13 4.08 5.21 32,69 59.01
D 0.25 0.27 55.34 41.27 36,57 32.83 31.88 34.88 4,22 6.25 37.73 63.97
Total  0.79 0.86 146.72 151.71 93.57 100.00 110.10 118.73 12.66 17.56 119.41 221.87
3rd IC- A 0.45 0.62 47.58 52.46 39.45 42.14 34.67 39.57 8.23 9.24 145.65 156.30
B 0.67 0.76 63.21 64.35 60.10 73.47 38.47 41.69 8.57 0.63 176.47 198.49
o] 0.84 0.95 69.49 70.94 73.46 84.57 48.32 57.45 11.57 17.89 237.27 274.91
D 1.25 1.57 75.84 82.34 80.35 99.46 52.64 67.52 16.12 20.46 314.78 379.37
Total  38.21 3.90 256.12 270.00 253.36 299.64 174.10 206.23 44,49 57.22 874,17 1009.07
Dalsuh A 0.03 0.04 17.03 18.93 8.26 10,67 17.65 32.74 0,89 1.13 25.43 26.24
B 0.03 0.05 19.68 23.64 12.35 18.79 26.54 45.05 1.24 1.95 38.89 37.60
C 0.05 0.07 29.93 34.37 18,35 22.41 34.56 49.70 1.17 2.14 38.59 47.75
D 0.08 0.10 89.53 42.98 21.69 42.59 46.43 54.30 1.88 2.28 44.22 51.57
Total  0.19 0.26 106.17 119.92 60,65 94.46 125.18 181.79 5,27 7.50 147.13 163.16
Haeryang A 0.45 0.69 35.67 44.58 38.12 30.34 32.14 41.59 12.49 14.57 99.36 153.86
B 0.52 0,71 42.78 56.15 63.71 75.93 42.56 48.56 13.57 16.25 154.60 189.54
C 0.73 0.98 54.58 61.83 64.79 79.24 53.45 59.45 19,37 22.69 186.94 211.46
D 1.00 1.42 89.45 101.00 76.30 89.25 64.23 73.72 22.45 35.38 214.75 254,79
Total 2,70 3.80 222.48 263.56 242.92 283,76 192,38 223,32 67.88 88,89 655.65 809,65

* Fraction range of sediments-Mesh: A; 230/270, B; 2707325, C; 325/400, D; 400/pan

*Upper ‘tLower

*The third industrial complex
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Table 2. Means, standard deviation and coefficient of variation of heavy metals according to the
depth and particle size of sediments of Kumho river

Unit: mg/kg (dry weight)

Mesh Cd Cu Cr Mn Pb Zn
230/270 Mean 0.22 29.72 21.75 28.16 5.03 71.56
Upper STD* 0.21 12.02 15.63 9.56 5.10 52,87
C.V** 95.5 40.4 71.9 33.9 101.4 73.9
Mean 0.32 34.81 23.98 35.00 5.86 91.95
Lower STD 0.32 13.82 15.39 7.48 5.86 60. 40
C.V. *100.0 39.7 57.6 21.4 100.0 65.7
270/325 Mean 0.29 38.96 33.32 36.86 5.72 95,92
Upper STD 0.29 16.28 26.15 8.53 5.23 66. 66
C.V. 100.0 41.8 78.5 23.1 91.4 69.5
Mean 0.36 43.62 41.13 41.75 6.79 115.29
Lower STD 0.35 19. 40 30.75 7.67 6.11 75.34
C.V. 97.2 37.6 74.8 18.4 90.0 65.3
325/400 Mean 0.39 46, 66 41.07 45,06 7.81 122,13
Upper  STD 0.37 15.62 26.15 12.29 7.59 90.12
C.V. 94.9 33.5 63.7 27.3 97.2 73.8
Mean 0.46 49, 26 47.82 46,19 10.17 144.53
Lower STD 0.46 15.66 31.42 25,06 9.46 97.96
C.V. 100.0 31.3 65.7 54,3 93.0 67.8
400/pan Mean 0.34 62.72 49.47 51.33 9.52 148.78
Upper STD 0.38 19.78 26.93 12.97 9,22 117.73
C.V. 111.8 31.5 54,4 25.3 96. 8 79.1
Mean 0.70 65.23 61.36 61.05 13.74 179.09
Lower STD 0.73 25,91 30.60 16.76 14,05 138.26
C.V, 104,8 39.7 49,9 27.5 102.3 77.2

* Standard deviation
** Coefficient of variation
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Table 3. Correlation matrix of heavy metals in
the sediments for sampling sites

San-  Palge 3rd Dalsuh Haer
kyug IC* yang
Sankyug
Palge 0.07
.27
3rd IC 0.07 0.33
0.13)  0.33

Dalsuh 0.60 0.20 0.00
(0.60)  (0.33) (0.00)
Haeryang 0.07 0.27 0.60 0.07
(0.13)  (0.33) (0.67) (0.13)

The values in parentheses: coefficients for M=
1.5.
* Industrial complex

Table 4. Concentrations of heavy metals river
water by sampling . site

Unit: ppm
Site Cd Cu Cr Mn Pb Zn
Sankyug 0.002 0,007 0.021 0,125 N.D.* 0,056
Palge 0.004 0.101 0,034 0.512 0.012 0.095
3rd IC 0.008 0.213 0.041 1.873 0.035 0.445
Dalsuh N.D. 0.017 0.023 0.058 N.D. 0.039

Haeryang 0.010 0.247 0.037 1.408 0.023 0.269

* Non-detectable
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