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Assessment of Self-purification Capacity along

the Midstream of Nakdong River
Eon-Ho Choi* and Su-Rae Lee**

Abstract

Dissolved oxygen, BOD and flow pattern of the Nakdong River stream were measured for 3 years

from 1978 to 1980 at quarterly intervals of January, April, June and October at 12 sites along the

main stream from Sangju to Imhaejin and at 2 sites of Geumho and Nam River tributaries. With

these data, the self-purification factors of the river were computed to obtain the following results:

1) The average BOD loads per day at the tributary of Geumho River were 94 tons in January,

39tons in April, 60 tons in July and 54 tons in October, and these are considered to be the main

source of water pollution toward the main stream of the Nakdong River.

.2) Self-purification factors for the Hwawon-Hyunpung region of the main stream after receiving

Geumho River water were computed to give 0.21~0.59 of deoxygenation constant(K,) and 0.56~

2.27 of reaeration constant(K,;). The oxygen-sag curves constructed for the main stream showed a

remarkable decline at Hwawon and a quick recovery at Hyunpung, indicating a rapid decomposition

of pollution loads received from the Geumho River. It was confirmed that the self-purification cap-

acity of the Nakdong River was relatively high.
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Table 1. Calculatlons of self-purification factors for the Nakdong River in January of 1978~80
Site D};I(:)a::ce Temp | Flow Flow BOD; | BOD.(L) Dissolved oxygen
No. |Andong °C) (1%'313 (t&gl;) or Deficit Ky Ks
- 1 (km) ppm ton/dippm ton/d[ppm ton/d| %5 Sat.
ppm ton/d|
1 79 2.5 4.0 J 0.0 1.7 6.8 2.5 10.0{ 12.2 48.8 89.8 ’ 1.4 5.6
2 116 2.2 4.0 1.9 7.6 2.8 11.2/ 12.7 50.8| 92.7 1.0 4.0]*0.07 —-0.18
3 139 3.5 4.0 2.9 11.6/ 4.2 16.8/ 11.7 46.8 88.0 1.6 6.4
4 164 2.2 5.1 5.0 {3.0 15.3 4.4 22.4| 12.7 64.8 92.7 1.0 5.1
| — | 55| 0.7 9l.4 64.0133.4 93.4 0.7 0.5 56 [11.9 3.3} 0.5 | 2.90
6 170 2.7 6.2 5.3 | 8.8 b54.6| 12.8 79.4] 10.4 64.5/ 77.0 [3.1 19.2
7 176 2.8 6.3 6.5 41.0] 9.5 59.9 10.8 68.0/ 80.0 | 2.7 17.0] 0.21 0.56
8 186 2.3 6.3 6.1 38.4] 8.9 56.1 10.5 66.2 76.6 | 3.2 20.2
9 192 3.1 6.4 6.4 |55 352/ 8.051.2 9.963.4 73.3 |3.6 23.0
0 | 244 | 24| 69 9.4 |41 283 60414 9.666.2 70.6 4.0 27.6] 0.03 0.02
11%* - 3.5 2.4 1.9 4.6/ 2.8 6.7/ 11.6 27.8/ 87.2 1.7 4.1
12 249 3.2 8.5 9.7 | 3.3 28.1 4.8 40.8 9.2 78.2] 68.1 4.3 36.6
13 254 2.4 8.5 3.4 28.9] 5.0 42.5 9.4 79.9 69.1 4,2 35.7)t 0.07 0.12
14 262 2.3 8.5 10.5 | 2.9 24.7) 4.2 35.7] 9.7 82.5 70.8 | 4.0 34.0 }
Mean" 2.6 | 6.2 4.1 26.7 6.139.0]10.7 65.0, 78.7 | 2.8 19.5
* Geumho River downstream *% Nam River downstream
***Mean values excluding site No. 5 and 11.
The denotations are the same in following tables.
Table 2. Calculation of self-purification factors for the Nakdong River in April of 1978~80
Site D;itoaﬁce Temp Flow F}ow BOD; | BOD,(L) Dissolved oxygen J ’
No Andong 0 (l(}:ir;ﬁ (t(;;r;e) o Deficit ’ Ki ' K
| (km) ppm ton/djppm ton/dippm ton/d| % Sat. | ————-
ppm ton/d|
1 79 16.4 7.9 0.0 /0.7 5.5 1.0 7.9 88 69.5 88.9 ‘ 1.1 8.7
2 115 18.4 7.9 1.3 10.3/ 1.9 15.0! 8.9 70.3 93.7 0.6 4.7]~0.07 —0.10
3 139 16.7 8.8 1.6 13.2/ 2.2 19.4 9.2 81.0 93.9 0.6 5.3
4 164 16.7 8.9 4.0 1.2 10.7) 1.8 16.0/ 8.7 77.4] 88.8 1.1 9.8
5* 1 — | 182 | 2.1 37.1 77.954.2 113.8) 1.3 2.7 13.7 | 8.2 17.2} 0.57) 1.04
6 170 17.3 10.5 4.2 6.5 68.3 9.5 99.8/ 5.8 60.9| 59.8 3.9 41.0
7 176 16.2 10.5 4.0 42.0/ 5.8 60.9] 6.2 65.1 61.4 3.9 41.0
8 | 18 | 16.7 | 10.7 3.5 37.5 5.1 54.6/7.3 78.1 74.5 | 2.5 26.8} 0.29 0.96
9 192 17.8 10.8 5.1 3.4 36.7/ 5.0 54.0/ 7.4 79.9] 77.9 2.122.7
10 244 17.3 11.7 7.4 | 3.6 42.1) 5.3 62.0 9.7 113.5/ 100.0 0 0 —0.03 0.21
11%* — 17.0 4.6 1.4 6.4 2.0 9.2/9.1 41.9/ 93.8 0.6 2.8
12 249 17.4 16.2 7.7 | 3.2 51.8 4.7 76.1/ 9.8 158.8 102.1 |—0.2-3.2
13 254 17.8 16.1 2.9 46.7/ 4.2 67.6| 9.7 156.2‘ 102.2 [—0.2—-3.2 0.03 0.81
14 262 17.7 16.1 8.7 | 3.0 48.3 4.4 70.810.2 164.2 107.4 |—0.7-11.3
Hokk !
Mean 17.2 11.3 2.9 34.4/ 4.2 50.3/ 8.5 97.9] 87.6 1.2 11.9
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Table 3. Calculations of self-purification factors for the Nakdong River in July of 1978~80

(41)

Site D}fstance Temp | Flow | Flow BOD; | BOD.(L) Dissolved oxygen
Anrc?;lxg (10°m® | time Deficit Ki K
No. “ogmy | €O /d) | (day) |ppm ton/d|ppm ton/dppm ton/d| % Sat.
ppm ton/d
1 79 26.0 15.5 0.0 1.0 15.5/ 1.5 23.3/ 7.2 111.6/] 87.8] 1.0 15.5
2 115 26.6 17.0 0.9 16.3/ 1.3 22.1/ 7.2 122.4/ 88.9| 0.9 15. 3]—0 05| —0.13
3 139 27.9 17.2 1.7 29.2 2.5 43.0/7.4 127.3] 93.7 | 0.5 8.6
4 164 25.3 18.5 3.6 1.3 24.1/ 1.9 35.1/ 6.8 125.8/ 8l1.0 1.6 29. 5} 0.9 | —1.06
5% - 26.9 7.2 6.4 46.1/ 9.3 67.0, 4.0 28.8 49.4 | 4.1 29.5
6 170 26.3 26.3 3.7 | 3.2 84.2 4.7 123.6/ 6.3 166.7, 76.8 1.9 50.0
7 176 26.9 26.3 3.2 B84.2/ 4.7 123.6/ 7.4 194.6| 91.4 1 0.7 18. 4] 2,27
8 186 26.8 26.3 2.7 71.0 3.9 102.6| 8.3 218.3 102.5 {~0.2 0
9 192 27.1 26.5 4.2 | 2.6 689 3.8 100.7| 8.0 212.0f 98.8| 0.1 2. 7} 0.05 0.40
10 244 25.7 41.2 5.8 | 1.8 74.2 2.6 107.1] 6.8 280.2] 82.9 1.4 57.7
11** - 25.2 23.4 1.2 28,1 1.8 42.1/ 6.8 169.1 81.0 1.6 37.4
12 249 26.3 65.3 6.0 |2.1137.1 3.1202.4/7.3476.7| 89.0 0.9 58.8
13 254 27.5 65.3 2.1 137.1; 3.1 202.4| 7.8 509.3| 97.5| 0.2 13-1J 0.19 2.78
14 262 27.5 65.3 6.4 1.8 117.5| 2.6 169.8/ 7.9 5156.9] 98.8 | 0.1 6.5
Mean" 20.7 | 34.2 2.2 70.0 2.9 102.3| 7.4 255.0 91.4 | 0.7 23.0

Table 4. Calculations of self-purification factors for the Nakdong River in October of 1978~80

Site D'g_toagce Temp | Flow | Flow BOD; | BOD.(L) Dissolved oxygen
No. |Andong °C) (1%1;13 (t&;ne o Deficit K] K
| tkm) ¥) |ppm ton/djppm ton/dippm ton/d| % Sat.
ppm ton/d|
1 79 17.0 5.9 0.9 5.3 1.3 7.7 9.0 53.1 92.8 0.7 4.1
2 115 17.9 7.1 1.2 8.5/ 1.8 12.8/ 9.2 63.3 96.8 0.3 2.1]—0-08 —-0.25
3 139 17.1 7.5 1.3 9.8 1.9 14.31 9.2 69.0 94.8 0.5 3.8
4 164 16.7 7.6 4.3 1.6 12.2 2.3 17.5/9.1 69.2| 92.9 0.7 5.3} 0.00 0.69
5% —_ 18.1 1.5 24.3 36.535.5 53.3/ 0.8 1.2/ 8.4 8.7 13.1
6 170 16.8 9.2 4.5 | 5.3 48.8/ 7.7 70.9/ 7.0 64.4] 72.2 2.7 24.8
7 176 16.9 9.2 3.6 33.1/5.4 47.7/ 7.4 68.1 76.3 2.3 21.2] 0.59 1.83
8 186 17.5 9.5 3.1 29.5 4.5 42.8/ 7.8 74.1] 81.3 1.8 17.1
9 192 17.9 9.5 5.0 2.6 24.7/ 3.8 36.1, 7.7 73.2 81.1 1.8 17.1}_‘0‘08 0.18
10 244 17.2 11.1 7.3 | 2.4 26.6 3.5 38.9 9.2 102.1| 94.8 0.5 5.6
1*  — | 183 | 4.3 1.4 6.0 2.0 8889 383 93.7 | 0.6 2.6
12 | 29 | 17.7 | 15,1 | 7.5 |2.4 36.2 3.5 52.9/9.7 146.5 102.1 |~0.2—3.0
13 | 254 | 18.3 | 15.1 2.9 43.8/ 4.2 63.4/10.1 152.5| 106.3 —0{6—9.0] 0.11 | ~1.74
14 | 262 | 18.7 | 151 | 8.0 |3.1 31.7 3.1 46.810.8 163.1 114.9 |—1.4-21.1
Mean. 17.5 | 10.2 2.8 25.903.4 37.7/8.9 9l.§ 92.7 | 0.8
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Table 5. Calculations of self-purification factors for the Nakdong River in 1978~80
Site Dlstance Temp | Flow | Flow BOD; | BOD.(L) Dissolved oxygen
Aﬁlrg;?xg (10°m?® | time Deficit K, K,
No. (km) °O) /d) | (day) |ppm ton/dppm ton/dlppm ton/d| 9 Sat. |—Z2CNC_
ppm ton/d
1 79 15.5 1 8.3 0.0 | 1.1 9.1)1.6 13.3/ 9.3 77.2] 92.1 |0.8 6.6
2 115 16.3 9.0 1.3 11.7, 1.9 17.1{9.5 85.5 96.0 | 0.4 3.6/{—0.07  —0.20
3 139 16.3 9.4 1.9 17.9/ 2.8 26.3[ 9.4 88.4f 95.0 | 0.5 4.7
4 164 15.3 10.0 4.3 1.8 18.0/ 2.6 26.0] 9.3 93.0 92.1 |0.8 8.0] 0.77 9.36
5% —_ 17.2 2.9 39.8 115.4/58.1 168.5| 1.7 4.9 17.5 8.0 23.2
6 170 15.8 13.1 4.5 | 6.0 78.6/ 8.8 115.3/ 7.4 96.9| 74.0 | 2.6 34. ll
176 15.7 13.1 4.3 56.3/ 6.3 82.5/ 8.0 104.8 79.2 2.1 27.5 0.33 1.44
. 186 15.8 13.2 3.9 51.5 5.7 75.2| 8.5 112.2] 85.0 1.5 19.8J
9 192 16.5 13.3 5.2 3.5 46.6/ 5.1 67.8 8.3 110.4] 84.7 1.5 19.9J ~0.03 | —0.13
10 244 15.7 17.7 7.5 3.0 53.1/ 4.4 77.9 8.8 155.8 87.1 1.3 23.0
11%* — 16.0 8.7 1.5 13.1/ 2.2 19.1 9.1 79.2, 91.0 | 0.9 7.8
12 249 16.1 26.3 + 7.7 2.8 73.6/ 4.1 107.8/ 9.0 236.7| 90.0 1.0 26.3
13 254 16.5 26.3 2.8 73.6/ 4.1 107.8 9.3 244.6/ 94.9 | 0.5 13.2 0.03 1.17
14 262 16.6 26.3 8.4 2.7 71.0/ 3.9 102.6, 9.7 255.1) 99.0 0.1 2.6
% %k,
Mean 16.0 15.5 2.9 44.9/ 4.2 65.1{ 8.9 137.9 1.1 17.1
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Table 6. Seasonal variation of BOD debt along the Nakdong River in 1978~80 (Unit : ton/day)

Jan. Apr. Jul. Oct. Qverall
Site No.

1979 1980 Mean 1978 1979 1980 Mean 1978 1979 1980 Mean 1978 1979 1980 Mean mean

1 9.6 9.1 9.4 1.9 12.0 13.3 9.1 31.0 17.6 17.5 22.0 8.5 4.7 8.9 7.4 12.0
2 13.4 8.9 11.2 7.8 12.8 13.4 11.3 28.8 16.8 18.4 21.3 16.7 9.0 11.1 12.3 14.0
3 22.6 11.7 17.2 7.0 21.9 20.6 16.5 67.5 24.0 25.1 38.9 13.4 11.7 17.5 14.2 21.7
4 19.3 25.0 22.2 4.9 20.9 21.0 15.5 34.5 29.4 36.5 33.5 13.8 21.5 16.4 17.2 22.1
5% 76.7 111.1 93.9 27.1 38.6 51.8 29.2 28.5 108.9 43.8 60.4 85.9 31.0 45.4 54.1 61.9
6 61.1 98.379.9 42.7 93.571.7 69.3 146.0 105.6 76.7 109.4 97.4 56.3 60.3 71.3 82.4
7 57.1 60.3 58.7 14.8 87.2 61.5 54.5 190.0 67.2 61.3 106.2 47.7 40.1 56.6 48.1 66.9
53.8 56.2 55.0 12.8 78.4 52.7 48.0 148.0 69.6 56.2 91.3 18.0 55.1 54.9 42.7 59.3

48.5 52.150.3 14.4 69.3 47.2 43.6 142.4 57.5 56.2 85.4 16.2 57.6 36.5 36.8 54.0

10 31.0 52.6 41.8 14.7 83.2 49.5 49.1 96.8 76.8 102.5 92.0 19.8 58.3 39.4 39.2 55.5
11%* 1.4 15.2 8.3 0.5 16.1 11.5 9.4 14.0 49.9 51.4 38.4 4.4 7.914.3 8.9 16.3
12 23.0 62.9 43.0 16.5 100.0 64.5 60.3 156.8 152.0 154.2 154.3 42.0 65.3 49.6 52.3 77.5
13 26.6 61.5 44.1 13.7 94.0 60.7 56.1 148.4 160.0 154.2 154.2 38.4 97.2 49.6 61.7 79.0
14 16.6 59.0 37.8 14.7 94.0 64.5 57.7 126.0 128.0 141.3 131.8 49.2 97.2 49.6 65.3 73.2

Mean*** 31.9 46.539.2 13.8 63.9 45.1 40.9 109.7 75.4 75.0 86.7 31.8 47.8 37.5 39.0 51.5
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