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“A Study on Water Pollution of the Han River (V)"

" Environmental Research Division
Hee-Gon Kang, Sang-Su Lee, Seon-Gyu Han, Hyun-Kook Kim,
Sung-Kyu Shin, Jong-Kag Byun, Ho-Jin Jeong, Min-Young Kim

=Abstract=

The study was performed to investigate the pollution of 86 sites in the Han river were

measured from 10 Mar. to 15 Jul. 1988.

The results were as follows;

1. The range of pH was 6.5~8.5 in all sites of the 84 stream, except Som river down stream
and Yangdondanji (pH6.2)

2. The range of DO was 6.7~13.8mg/! in the Bukhan river and the Namhan river, 0.2~
9.0mg/l in the main stream of Han river. Some sites showed perfect anaerobic state in
Dongwon Bridge and Daekog Bridge of Tanchan, Gocheok bridge of Angangchon, Yangwha
Bridge, Hakeuchon joins the upper stream, the upper and down stream of Hakeuchon,
Gwangmyoung city.

3. The range of BOD was 0.6~10.5mg/! in the Bukhan river and the Namhan river, 1.7~
17.7mg/l in the main stream of Han river. The branch stream of Han river and city sewage
were over 1.8mg/l.

4. The range of COD was 1.6~10.8mg/! in the Bukhan river and the Namhan river, 2.6~
11.4mg/l in the main stream of Han river, 2,3~74mg/l in the branch stream of Han river
and city sewage.

5. The range of ABS was 0.003~0,762mg/! in the Bukhan river and the Namhan river, ND~
4,224mg/l in the main and branch stream of Han river, 0.017~1.016mg/! in the city sewage,

6. Total-Mercury was non detected in all stream, CN, phenol, As were non detected in all sites
except several sites. The range of Cd was ND~0.005mg/l, ND~(.259mg/! in Cu, 0.005~
0.868mg/! in Fe, 0.005~0.741mg/l in Mn, 0.009~0,304mg/! in Zn.

7. The range of Coliform in the Han river was 18~2,2x 10"MPN/100ml.

8. The range of chlorophyll a was ND~25.590mg/! in all sites except Dunjonri of Gyoungan-
chon (127.89mg/m?).
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Table 1. The Bukhan river

Fig. 1. Water sampling sites for each streams
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Number Sampling site

A-1 Chunchon dam straight down stream
A-2 Soyang dam straight down stream

A-3 Euiam lake straight down stream

A-4 Eulam dam straight down stream

A-5 Gapyoungchon joins down stream

A-6 Chongpyoung dam straight down stream
A-7 Chojongchon joins down stream

A-8 Guunchon joins down stream

A-9 Sojongehon joins down stream

A-10
A-11
A-12
A-13
A-14
A-15 Sojongchon down stream
A-~16

Bukhan river down stream (Yangsuri)
Gapyoungchon down stream

Hongchon river down stream
Chojoungchon down stream

Guunchon down stream

Gongjichan down stream (Chunchan)
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Table 2. The Namhan river

Number Sampling site

B-1 Chungju dam straight down stream
B-2 Chojoung dam straight down stream
B-3 Som river joins the upper stream
B-4 Chongmichon joins down stream
B-5 Geumdangchon joins down stream
B-6 Bokhachsn joins down stream

B-7 Heukchon joins down stream

B-¢ Daesibri

B-10
B-11
B-12
B-13
B-1ib
B-16
B-17
B-18

Namhan river down stream (Yangsuri)
Dalchon down stream

Som river down stream

Chongmichon down stream
Yangwhachon down stream

Bokhachan down siream

Heukchon down stream

Chongmichan joins the upper stream
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Table 3., The main and branch stream of Han river

Table 4. City sewage

Number Sampling site

Number Sampling site

C-1 Gyounganchon joins down stream
C-2 Paldang dam straight down stream

C-3 Dugsom
C-4 Kuui
C-5 Dugdo

C-6 Bogwang
C-7 Norangjin
C-8 Sonyu

C-9 Youngdeungpo
C-10
C-11
C-12
C~13
C-14
C-15
C-16
C-17
C-18
C-19
C-20
C-21

Gayang

Hangju bridge

Gyounganchon (Gumhyangjangri)
Gyounganchon (Dunjonri)

Gyounganchon (Wangsanri)
Gonjiamchon joins the upper stream
Gonjiamchan upper stream (Gonjiamri)
Gonjiamchsn upper stream (Jungpyaengri)
Gonjiamchon down stream (Gwangju)
Gonjiamchon joins down stream (Gwangiju)
Gonjiamchaon down stream

Wangsukchon upper stream (Gwangneung
bridge)

Wangsukehon (Twegaewon)
Wangsukchon (Wangsuk bridge, Guri city)
Wangsukchon down stream
Jungryangchan upper stream (Junae station)
Jungryangchon (Eujongbu)
Jungryangchon (A border of Seoul city)
Jungryangchon (Jungryang bridge)
Jungryangchon down stream

Tanchén upper stream (Dongwon bridge)
Tanchon (Dunjondong)

Tanchon (Daegok bridge)

Tanchén down stream

Yangjaechon upper stream

Yangjaechon down stream

Anyangchdn upper stream

Hakeuchsn joins the upper stream
Hakeuchon upper stream (Baegun bridge)

Cc-22
C-23
C-24
C-25
C-26
c-27
C-28
C-29
C-30
C-31
C-32
C-33
C-34
C-35
C-36
C-37
C-38
C-39
C-40
C-41
C-42
C-43

Hzkeuchsn down stream

Hakeuchon joins down stream
Bagdaldong

Anyangchon (Gocheok bridge)
é\n)sangchbn upper stream (Yanghwa bri-
ge

C-44 Dokpoongechon down stream

D-1 Eichon town sewage

D-2  Yeoju town sewage

D-3 Yangpyoung town sewage
D-4 Songnam city sewage

D-5 Guri city sewage

D-6 Eujongbu city sewage

D-7 Anyang city sewage

D-8 Gwangmyoung city sewage
D-9 Yongin town sewage

D-10 Yangdondanji (Yongin pigsraising housing

project)
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Fig. 2. Dissolved oxygen concentration of each
stream in the Bukhan river
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Fig. 3. Dissolved oxygen concentration of each
stream in the Namhan river
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Fig. 4. Water quality of each streams (BOD) in
the Bukhan river

Fig. 5. Water quality of each streams (BOD) in
the Namhan river
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Fig. 6. Water quality or each streams (COD) in
the Bukhan river
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Fig. 7. Water quality of each streams (COD) in
the Namhan river
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Table 5. The Bukhan rider Water system,

Item Site A—1  A—2 A3  A—4 A5  A—6
Time of Collection day 5.24 5.24 5.25 5.25 5.25 5.25
time 18:10 151 40 09:05 101 40 11:50 13: 00
Weather Appointed day Clear Clear Clear Clear Clear Clear
Temperature Air ( °C) 23.0 22.0 23.0 25.0 25.0 26.0
Temperature Water {°C) 16.0 11.0 18.0 15.0 21.5 22.0
pH 6.7 6.7 7.2 7.0 7.2 7.4
Total Alkalinity (mg/b) 23 28 13 41 10 30
Total Acidity (mg/1) 4 6 4 6 6 6
Residue on Evaporation (mg/) 67 12 44 52 52 44
Suspended Solid (mg/D 0.8 1.2 0.8 0.8 0.8 2.4
DO (mg/I) 9.2 12.2 9.7 8.9 8.6 9.1
BOD (mg/I) 0.6 0.8 1.7 1.2 1.1 1.1
COD _ (mg/D) 2.2 2.6 3.6 2.8 3.2 3.0
Soluble matter (mg/D) 67 10 42 51 51 42
Sulfate (mg/D 6.17 1.17 2.50 3.50 3.33 4.50
Chloride (mg/D) 8.51 6.38 9.22 8.51 8.51 9.22
Total Hardness (mg/) 44 30 30 38 30 46
Ammonia Nitrogen (mg/l) 0.157 0.105 0.514 0.329 0.333 0.210
Nitrite Nitrogen (mg/I} 0. 006 nd 0.008 0.014 0.022 0.008
Nitrate Nitrogen (mg/D) 0.226 0.157 0,246 0.252 0.118 0.192
Phosphate-Phosphorus (mg/D nd 0.016 0.011 nd nd nd
ABS (mg/{) 0.361 0.684 0.237 0.311 0.183 0.411
Phenol (mg/I) m nd nd nd nd nd
CN (mg/1) md nd nd nd d nd
As (mg/i) nd nd nd nd nd nd
Total-Hg (mg/) od nd od nd nd nd
Cd (mg/1) nd od nd nd d nd
Cr {mg/1) nd 0.001 nd 0.003 0.004 nd
Co (mg/D nd nd nd nd nd nd
Pb (mg/I) 0.041 0.041 0.038 (.043 0.040 0.040
Cu (mg/D) 0.001 0.045 0. 001 0.001 0.001 0.001
Fe (mg/l) 0.053 0.014 0.082 0.063 0.131 0.028
Mn (mg/l) 0.016 0.032 0.030 0.021 0.038 0.014
Zn (mg/D) 0.023 0.034 0.013 0.019 0.014 0.012
Ni (mg/D) 0.003 0.009 0.002 0.002 0.005 0.001
Coliform Group (MPN/100ml) 6.0%10%  2.2x10 9.2x10° 7.9%10° 1.4x10* 4.0x10?
Condnctivity (ps/em) 118 52 93 102 105 99
Chlorophyll-a {mg/m*) nd nd 0.744 nd nd nd

*P.C : Partly Cloudy
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A—T A—8 A—9 A—10 A—11 A—12 A—13 A—14 A—15 A—16

5.26 5.25 5.30 5.30 5.2b 5.24 5.25 5.2b 5.30 5.26
13:30 14 7 00 13:55 14130 11:25 15:40 13:10 13 : 50 13:40 10: 00

Clear Clear Clear Clear Clear Clear Clear Clear Clear Clear

27.0 29.0 25.0 25.0 25,0 26.0 26.0 29.0 24.0 24.0
22.0 22.0 25.0 25.0 18.0 22.0 22.0 22.0 26.0 18.0
7.5 7.4 7.5 7.4 7.1 7.1 7.3 7.7 6.5 6.6
28 32 30 32 18 22 26 20 22 80
6 6 6 6 8 i 6 6 4 16
54 63 46 51 48 58 84 50 79 184
8.4 1.2 1.2 0.4 1.2 2.0 4.8 7.2 5.6 22.4
8.7 8.7 8.8 8.5 9.9 8.8 9.9 10.0 8.6 6.7
1.0 1.0 2.0 1.7 2.0 1.2 2.0 1.8 0.9 10.5
3.0 2.8 2.6 2.9 1.8 2.8 3.4 3.4 1.6 10.8
52 52 45 51 47 57 a3 42 70 160
3.83 3.67 6.17 5.17 6.83 5.00 16.83 8.33 6.67 27.41
9.93 8.51 9.94 8.51 12.05 12.05 19,14 13.47 13.47 49,63
32 40 36 36 34 26 38 28 30 80

0.271 0.252 0.533 0.529 0.195 0.324 0.114 0.286 0.619 4.191
0.016 0.006 0.022 0.020 0. 006 0.016 0.034 0.010 0.018 0.446
0.215 0.185 0.252 0.236 0.1566 0.235 0.141 0.117 0.498 0.561

nd 0.014 0.189 nd od nd nd nd 0.111 0.364
0.687 0.281 0.762 0.484 0.421 0.321 0.411 0.727 0.758 0. 447
nd nl nd nd nd o od nd nd nd
o d nd d nd nd nd nd nd nd
0.006 nd nd 0.003 nd nd o nd nd nd
od nd nd nd od nd nd od nd nd
od nd od od nd nd od od nd nd
0.005 0.001 0.006 0.004 nd od 0.004 0.002 0.005 0.005
nd nd 0.001 nd nd nd od nd 0.002 0.002
0.043 0.048 0.006 0.004 0.048 0.041 0.033 0.040 nd 0.046
0.001 0.001 0.008 0.001 0.001 nd 0.003 0.002 0.002 0.003
0.121 0.082 0.107 0.053 0.092 0.058 0.354 0.218 0.703 0.369
0.107 0.024 0.047 0.003 0.082 0.014 0.030 0.033 0.053 0.179

0.047 0.019 0.075 6.020 0.041 0.009 0.017 0.020 0.041 0.053
0.008 0.001 0.004 0. 006 0.002 0.002 0. 002 0.002 0.003 0.002
3.2x10° 4.1x10 4.0x10* 1.8x10 3.5x10* 2.0x10* 9.4x10* 5.9x10° 1.6x10° 1.2x10°
102 95 102 101 86 96 156 105 105 379

nd nd nd 1.442 nd md nd nd nd nd
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Table 6. The Namhan river Water system.

Item Site B—1 B-2 B—3 B—4 B—5  B-—§

. . day 5.31 6.01 6.01 6.01 6.01 5.16
Time of Collection ime  10:20 12:05  13:20 13:40  14:50  15:05
Weather Appointed day Cloudy Rainy Rainy Rainy Cloudy Clear
Temperature Air (G 22.0 18.0 18.0 17.0 17.0 27.0
Temperature Water 0O 10.0 13.0 15.0 17.0 17.0 17.0
pH 7.1 7.5 7.2 8.2 7.6 7.9
Total Alkalinity {mg/I) 68 66 50 52 64 68
Total Acidity (mg/1) 6 6 8 Alk 4 8
Residue on Evaporation (mg/D) 120 94 103 67 104 123
Suspended Solid {mg/D) 0.8 2.4 6.0 1.6 6.0 3.6
DO (mg/) 10.8 11.0 9.5 12.2 9.7 12.0
BOD {(mg/D) 1.3 1.3 2.2 2.7 1.6 2.4
COD {mg/]) 2.0 2.4 3.0 3.2 2.6 3.0
Seluble matter (mg/I) 115 92 100 65 100 119
Sulfate (mg/t) 19.83 20.50 16.00 15.33 18.00 13.50
Chloride (mg/D) 9.22 9.22 13.47 10. 64 9.93 4.77
Total Hardness (mg/D) 84 82 74 70 86 84
Ammonia Nitrogen (mg/D) 0.329 0.552 0.576 0.071 0.133 0.617
Nitrite Nitrogen (mg/D) 0.026 0.014 0. 020 0.003 0.016 0.012
Nitrate Nitrogen (mg/1} 0.286 0.295 0.219 od 0.226 0.306
Phosphate-Phosphorus (mg/D) 0.052 0.041 0.027 0.026 0.009 nd
ABS (mg/D 0.162 0.068 0.162 0.141 0.153 0.162
Phenol (mg/l) nd nd nd nd nd nd
CN {mg/1) d nd nd nd nd nd
As (mg/I) od nd od md nd nd
Total-Hg (mg/l) d nd nd nd nd nd
Cd (mg/l} d d md nd (. 001 0.001
Cr (mg/D 0.002 0.001 nd 0.001 0.002 0.002
Co (mg/D) 0.001 0.001 od 0.001 0.001 0.001
Pb (mg/1) 0.002 0.003 0.014 0.019 0.018 0.010
Cu (mg/D) 0.001 0.001 0.001 0.001 0.002 0.002
Fe (mg/D) 0.010 0.620 0.097 0.044 0.097 0.082
Mn (mg/) 0.007 0.012 0.014 0.016 0.021 0.025
Zn (mg/D 0.015 0. 046 0.018 0.036 0.034 0.028
Ni (mg/l} 0.04 0.004 0. 002 0.003 0.003 0.021
Coliform Group {MPN/100ml) 3.1x10* 5.9x10*° 6°3x10* 4.7x10* B.4x10® l1.2x10°
Conductivity (ps/em) 192 193 158 156 192 192
Chlorophyll-2 (mg/m*) nd o 4.686 1.564 od nd

* P.C: Partly Cloudy
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B—7 B—9 B—10 B—11 B—12 B—13 B—15 B--16 B-—17 B—18
5.16 5.16 5.31 5.31 6.0 6.01 5.16 5.16 5.16 6.01
13:50 16 : 25 17:00 11:10 13:256 13- 40 13:10 13:35 15:25 13:30

Clear Cloudy Clear Cloudy Rainy Rainy Clear Clear Clear Rainy

29.0 26.0 26.0 22.0 18.0 17.0 28.0 28.0 28.0 17.0

18.0 18.0 19.0 26.0 17.0 15.0 22.0 23.0 24.0 13.0
7.8 7.8 7.8 8.5 6.2 7.4 6.8 6.8 7.8 7.5
68 66 64 46 26 68 38 64 32 70

6 8 6 Alk 8 g 8 12 6 4
110 107 108 113 119 154 119 128 65 158
3.2 4.4 2.0 23.2 0.4 2.4 11.2 7.6 4.8 3.6
10.2 9.8 9.2 12.2 8.1 9.8 13.8 10,0 11.0 9.9
4.9 3.8 4.2 5.3 1.5 2.0 4.2 2.8 5.4 1.9
36 3.2 3.2 9.0 2.2 2.6 4.8 5.8 3.8 3.6
108 104 106 96 117 152 108 122 60 155
18.00 14.17 16.00 14.67 11.17 19.33 17.33 23.33 6.50 15.67
6.36 5.23 6.13 19.14 33.32 9.93 21.36 30.00 8.86 9.93
82 88 80 60 52 a8 54 T4 38 84

0.510 0.524 0.414 0.038 0. 005 nd 0.481 1.595 (.510 0.119

0.014 0.008 nd 0.018 nd 0.028 0.020 0.030 0.014 0.038

0.229 §.299 0.332 0.066 nd 0.279 0.316 0.133 0.299 0.279

nd d nd 0.016 0.371 0.066 0.300 0.522 nd (. 007
0.132 0.192 0.031 0.059 0.104 0.024 0.012 0.003 0.013 0.069
d nd 0.001 nd mwl nd od rd nd nd
nd nd nd ml d nd nd nd nd nd
nd el 0.002 d nd nd nd nd el nd
nd nd nd nd nd nd nd nd md nd
nd d nd d d nd d od nd nd

0.00 0.010 0.001 d nd 0.001 0.003 0.004 0.002 0.004

0.001 0.001 md nd 0.601 0.001 0.001 0.002 0.00 0.001

0.012 0.009 0.009 0.013 0.006 0.009 0.048 0.012 0. 006 0.013

0.002 nd 0.001 0.002 0.002 0.001 0.003 0.003 0.002 0.003

0.082 0.082 0.063 0.208 (0. 044 0.078 0.086 0.728 0.135 0.087
0.034 0.044 0.024 0.070 0.019 0.012 ©0.117 0.741 0.026 0.017

0.022 0.022 0.016 0.027 0.031 0.010 0.042 0.034 0.023 0.030

0.005 0.007 0.004 0.003 0.002 0.003 0. 005 0.009 0.002 0.003

1.3x10*  6.3x10° 1.6x10° 2.8x10° 4.5x10° 7.0xi0® 1.8%10° 4.5xI0° 4.7x10° 8.0x10%
198 203 187 165 220 191 181 260 198 193
1.801 i nd 12.815 1.146 nd rd nd 0.698 nd
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