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Distribution of Heavy Metals in the Soils of Hanam City.
Kye-Hoon Kim' - Kwon Rae Kim (Dept. of Environmental Horticulture, The University of Seoul, Seoul, 130-743, Korea, E-mail:

*johnkim@uoscc.uos.ackr)

ABSTRACT : The objectives of this study were to find out distribution of heavy metal contents in the soils of Hanam
city and to provide base-line data towards development of an eco-city Hanam. One hundred surface soil (0-20 cm)
samples were collected from rice paddy field, cultivated upland, forest, riverside and other areas. The samples were
air-dried, sieved to pass through 2 mm sieves, followed by analyses for As, Cd, Cu, Pb and Zn by the standard method
set by the ministry of environment. All the average heavy metal contents were close to background level and were much
lower than concen level of the Soil Environment Conservation Act of Korea. However, some individual heavy metal
contents were higher than the action level. Since natural environment including soil environment of Hanam city is being
destroyed rapidly and the number of the sampling points allocated to Hanam city based on the soil contamination
monitoring network of the ministry of environment is only 6, an in-depth soil survey for contamination of Hanam city is

highly recommended.
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Fig. 1. Location of the sampling sites.
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Tablel. Concentrations of heavy metals extracted with 0.1 N HCl in soil from Hanam city

As Cd Cu Pb Zn
ppm
Range 0.11~0.40 0.01 ~5.09 1.14~14.33 0.07~8.29 2.04~57.99
Rice paddy
Average 0.23 0.40 4.13 249 15.36
Range 0.09~1.08 0.04~0.43 0.72~26.41 0.00~6.88 2.51~116.73
Cultivated upland
Average 0.25 0.11 4.92 1.79 33.84
Range 0.11-~-0.56 0.00~0.14 0.45~9.45 0.73~12.85 2.10~70.20
Forest
Average 0.21 0.03 205 5.24 9.79
Range 0.13~0.50 0.01~0.14 1.62~10.99 0.00~8.37 0.82~54.34
Riverside
Average 027 0.09 421 3.11 10.00
Range 008~1.11 001~0.21 0.05~19.23 0.00~14.34 1.50~113.67
Average 0.24 0.10 - 315 2.80 16.37
| Range 0.08~1.11 0.00~5.09 0.05~26.41 0.00~14.34 0.82~116.73
Tota
Average 0.24 0.14 3.69 303 18.31
Rice paddy 0.56 0.13 4.52 4.62 3.90
Background level .
. Cultivated upland 0.43 0.16 311 2.96 13.73
in Korea
Forest - 0.01 1.98 6.11 4.08
Range 0~0.38 0~17.8 0~214 0~343
Taiwan
Average 0.09 5.98 9.01 9.90
Concemned level 6 1.5 50 4 100
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Table 2. Distribution of As concentration in soil from Hanam city
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Rice paddy Cultivated upland Forest Riverside Others Total

Range(ppm)
Freq. Ave. Freq. Ave. Freq. Ave. Freq.  Ave. Freq. Ave. Freq. Ave.
0.00~0.09 - - 1 0.09 - 4 0.09 5 0.09
0.10~0.19 6 0.15 10 0.16 14 0.14 5 0.16 8 0.15 43 0.15
0.20~0.29 6 0.23 8 0.22 3 0.21 4 0.23 8 0.24 29 0.23
0.30~0.39 3 0.32 4 0.34 4 0.35 2 0.35 13 0.34
0.40~0.49 1 0.40 1 0.40 t 0.42 1 0.45 4 0.42
0.50~0.59 - - - - 3 0.53 1 0.50 - - 4 0.52
>1.0 - - 1 1.08 1 1.11 2 1.10
Tatal 16 0.23 25 0.25 20 0.21 15 0.27 24 0.24 100 0.24
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Table 3. Distribution of Cd concentration in soil from Hanam city
Rice paddy Cultivated upland Forest Riverside Others Total
Range(ppm)
Freq. Ave. Freq. Ave. Freq. Ave. Freq. Ave. Freq. Ave. Freq. Ave.
0.00~0.049 4 0.03 3 0.04 17 0.02 1 0.01 5 0.03 30 0.02
0.05~0.099 5 0.08 10 0.07 1 0.05 7 0.07 7 0.06 30 0.07
0.10~0.149 4 0.11 6 0.11 2 0.14 7 0.12 6 0.12 25 0.12
0.15~0.199 2 0.17 4 0.17 - - - - 5 0.17 11 0.17
0.20~0.249 - 1 0.22 - - - - 1 0.21 2 022
0.43 - - 1 043 - - - - - - 1 043
5.09 1 5.09 - - - - - - - - 1 5.09
Total 16 0.40 25 0.11 20 0.03 15 0.09 24 0.10 100 0.14
Table 4. Distribution of Cu concentration in soil from Hanam city
Rice paddy Cultivated upland Forest Riverside Others Total
Range(ppm)
Freq. Ave. Freq. Ave. Freq. Ave. Freq. Ave. Freq. Ave. Freq. Ave.
0.00~2.99 8 207 13 1.89 17 1.49 6 233 17 1.38 61 1.70
3.00~5.99 4 3.87 6 4.48 2 3.16 7 358 4 4.11 23 3.92
6.00~8.99 3 6.53 3 7.82 - - 2 10.58 1 7.49 9 7.97
9.00~11.99 - - i 9.39 1 9.45 - - 1 9.02 3 9.29
12.00~14.99 1 14.33 1 12.39 - - - - - - 2 13.36
15.00~17.99 - - - - - - - - 1 19.23 1 19.23
18.00~20.99 - - - - - - - - - - - -
26.41 - - 1 2641 - - - - - - 1 26.41
Total 16 4.13 25 4.92 20 205 15 421 24 3.15 100 3.65
Table 5. Distribution of Pb concentration in soil from Hanam city
Rice paddy Cultivated upland Forest Riverside Others Total
Range(ppm)
Freq. Ave. Freq. Ave, Freq. Ave. Freq. Ave. Freq. Ave. Freq. Ave.
0.00~2.99 10 1.19 19 1.09 7 1.67 8 1.21 18 1.49 62 1.30
3.00~599 5 3.88 5 2.83 7 5.14 5 4.33 4 4.19 26 338
6.00~8.99 1 3.88 5 2.83 3 7.08 2 7.63 1 7.17 8 7.36
9.00~11.99 - - - - 2 10.46 - - 1 14.34 3 11.75
12.00~14.99 - - - - 1 12.85 - - - - 1 12.85
Total 16 2.49 25 1.79 20 524 15 3.11 24 2.80 100 3.03
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Table 6. Distribution of Zn concentration in soil from Hanam city
Rice paddy Cultivated upland Forest Riverside Others Total
Range(ppm)
Freq. Ave. Freq. Ave. Freq. Ave. Freq. Ave. Freq. Ave. Freq. Ave.
0.00~19.99 12 7.54 12 658 19 6.61 13 5.70 17 5.07 73 6.24
20.00~39.99 3 3244 6 27.64 1 21.53 1 2794 15 28.29
40.00~59.99 l 57.99 1 59.58 1 54.34 1 53.35 4 56.32
60.00~79.99 2 69.75 1 70.20 3 69.90
80.00~99.99 - 2 84.35 - - - 2 84.35
100.00~119.99 - - 2 116.67 - { 113.67 3 115.67
Total 16 15.36 25 33.84 20 9.79 15 10.00 24 16.37 100 18.31
Asjold ehd wish 2ol Cdo} 2E FFEE ¥ 2T Mgl 2
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