BY BRGNS R
Vol. 4, No. 1, October, 1971

NE O R P E R
BRI, RIUT OKESREN M LR BE HX

ALRBE BHAS BHERYE
BN - BT - AEK - BAR
I R
X 8 B2 B B- B B —

—Abstract—

A Study on Public Nuisance in Han River and Nackdong River
Part [. Survey on Water Pollution

Chul Hwan Cha, Young Soon Shin, Soon Young Park, Kwang Soo‘ Cho.
Dept. of Preventive Medicine, College of Medicine, Seoul National University
Chong Yoo Choo, Kyo Sung Kim, Dug Il Choi

Dept. of Hygiene, National Institute of Health

In view of‘ever rising water pollution problems of river in the vicihity of large urban communities,
the author has made an investigation on the pollution of water sampled from Han River (Seoul area)
and Nakdong River (Daegu city area) during the period from July to December, 1970.

The water samples were taken twice a month during the study period of 6 months from 7 points
(locations) along the main stream of Han River at Seoul city and 5 points of Nakdong River at Daegu
city. ’

The samples ware measured and analyzed in accordance with the fecognized methods in the “Standard
Methods for Examination of Water and waste” by American Public Health Association.

The obtained results are as follows:

]. Han River.

1. Average turbidity was 5.1 units ranging from 1 to 10 units and the turbidity of down stream was
higher than that of the upper stream.

2. pH value showed slight alkalinity (mean;7.2) except Yunchang-Dong (6.9). ‘

3. The mean value of Dissolved Oxygen contents (D.0) was 7.2 ppm. (range of 3.4—10.5ppm. ).

D.O. of the upper stream (8.2 ppm. at Walker Hill boating place, 8.0 ppm. at the Gwangzang
Bridge and Ddookdo) was higher than that of he downstream (5.6ppm. at Yumchang-Dong, 6.4 ppm.
at the 2nd Han River Bridge), and D.O. in the winter season was higher than that in the summer
season, respectively.

4 ‘The mean value of the Biochemical Oxygen Demand (B.0.D.) was 28.3 ppm. (range of 6.2—
64.8ppm. ). -



The mean value of B.O.D. was 48.7 ppm. at Yumchang-Dong, 42.3 ppm. at the 2nd Han Kiver
Bridge, 34.0 ppm. at the 1st Han River Bridge, 28.5 ppm. at the 3rd Han River Bridge, 19.2 ppm. at
Dookdeo, 13.2 ppm. at the Gwangzang Bridge, and 10.:2 ppm. at the Walker Hill boating place 1n
order of value. _

B.0O.D. in July and August (35.6 and 34.5 ppm.) were the highest and that in November und
Deceniber (18.6 and 21.2 ppm.) were the lowest.

5. Suspended Solids (SS) were from 15.0 to 667.0 ppm. with the mean of 222.1 ppm. “Suspended
Solids” of the water samples at Yumchang-Dong and the 2nd Han River Bridge were found to be 378.1
ppm. and 283.9 ppm. respectively which were higher than at the Gwangzang Bridge (134.1 ppm.)
and at Walker Hill boating place (79.3ppm.). _

6. Coliform colonies counting of the water samples ranged from 0—2, 500X 10/100m]. with the mean
value of 205.6X10/100ml. The most contaminated water 'sample by coliform were from the point of the
2nd Han River Bridge with 640.8X10/100ml while the lowest ones were from Walker Hill boating
place with 17.2X10/100ml.

There was also a seasonal variation in coliform contamination that is the higher in summer and the
lower in winter,

I. Nakdong River

1. The mean value of turbidity was 2.3 units with range of 0 to 9.0 units.

The highest point was at Geumho River (7.2 units). and the lowest point was at Gangzung and
Moonsan (0.45 and 0. 41 units).

2. The mean value of pH was 7.5 (range of 7.1—8.5) and highest point was Geumho River with 8. 5.

3. The mean value of D.O. was 8.1 ppm. (range of 3.4—11. 2 ppm. ). D.O. of the upper stream showed
higher value than that of the down stream, and the winter season than the summer season.

4. B.O.D. ranged from 2.6 to 57.0 ppm. (mean; 20.4ppm.).

The water sample at Geumho River showed the highest value (41.5 ppm.) while at Moonsan and
Gangzung showed the lowest (4.6 and 4.7 ppm.).

5. The mean value of suspended solids was 48.7 ppm. (range of 4.0—182.0 ppm.).

The highest month was July (63.7ppm.) and August (62.1 ppm.) and the lowest month was October
(37. 0, ppm.) and December (24.4 ppm.).

6. The mean value of the coliform colonies was 22.7X10/100ml. (range of 0—243X10/100ml. ).

The highest number of the colonies was found in the sample water at the Whawon recreation area
(50. 5><'10/100m1.) followed by the Geumho River (33.9X10/100ml. ), the Goryung Bridge (28.3X
10/100ml. ), Gangzung(0.7X10/100ml), and Moonsan (0.6X10/100ml. ).
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Fig. 1. Map Showing Sampling Points of Han River in Seoul Area.
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Table. 1.

The Quality of Water along the Han-River

(July-December, 1970)

W Upper Stream| Mid Stream |Down Stream Range Average

Item. Sample 22 33 22 33
Air Temperature  (C°) 19.2 18.9 16.9 4—29 18.4
Water Temperature (7)) 14.4 14.7 14.3 3.0—28.0 14.5
Quantity of Flow (m%/sec) 410 519 407 112—1, 225 445
Velocity of Flow (m/sec) 0.275 0.419 0.212 | 0.052—0. 900 0. 302
Turbidity 2.6 5.3 7.6 1-10 5.1
pH 7.3 7.3 7.1 66—77 A
D.O. (ppm.) 8.1 7.4 6.0 3.4—10.5° 7.2
B.0.D. (ppm) 11.7 27.2 45.9 6.2—64.8 28.3
Suspended Solid (7 ) 106.7 226.3 331 15—667 222.1
General Bacteria (*10°/100ml) 19.8 179.1 940.7 0—3, 600 351.2
M.P.N. Cr) 14.6 111.5 526. 4 0—2, 500 205. 6

* Total Number of Sampling Sites

Table. 2

Monthly Variation of Water Quality of Han River

(July-December, 1970)

5

m\\~\Mo_i 7 8 10 1 12 Range Average
No. of Samples 14 14 14 14 7 77*
Air Temperature (C°) 243 27.9 22.6 20.6 11.6 4.3 3.0—28.0 18.4
Water Temperature (7 21.9 25.5 16.5 9.4 5.3 3.1 3.1—25.5 14.5
Quantity of Flow (m®/sec) 260 664 466 656 191 205 112—1, 235 | 445
Velocity of Flow (m/sec) 0.218| 0.512; 0.325] 0.403 0.182 0.206] 0.052—0.9 0. 302
Turbidity 4.5 6.8 5.0 5.4 4.7 4.1 1—10 5.1
pH 7.3 7.4 7.2 7.1 7.3 7.2 6.6—7.7 7.2
D.O. (ppm) 6.1 5.6 5.9 7.8 9.0 9.7 3.4—10.5 7.2
B.O.D.(r) 34.5 3.6 30.2 27.4 18.6 21.2 6.2—64.8 28.3
Suspended Solids (7 ) 146.1 | 231.2 |236.4 |291.8 {216.8 |292.0 15—667 202.1
General Bacteria (*10°/100ml) | 419.8 | 310.7 |{633.3 {251.6 |220.1 80.2 0—3,600 | 351.2
M.P.N. (r) 304.8 | 189.7 |356.5 |151.3 | 102.4 39.6 0—2,500 | 205.6

* Total Number of Sampling Sites
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Table 3.

The Quality of water along the Nackdong River

(July-December, 1970)

N Upper stream | Down stream | Kumho-River Range Average
No. of Sample ‘ 22 22 11 . Bb*
Air Temperature (°C) 18.2 19 18.9 i
Water Temperature (°C) 16.9 17.6 S 17.2 4.5~30 172

- Turbidity 0.43 1.8 7.2 0~9 . 2.3
pH 7.3 7.7 8.1 7.1~8.5 7.5
D.O. (ppm) 9.1 8.2 59 3.4~11.2 8.1
B.O.D. ) 4.7 20.4 41.5 2.6~57 20. 4
Suspended Solids () 14.4 63.3 88.3 4~182 48.7
General Bacteria (X10%/100ml) 3.8 151.9. 92.9 0~1, 208 82.9 -
‘MPN (r) 0.7 37.2 33.9 0~243 " 22.7

_ * Total Number of Sampling Sites
| BEBEEL T 7.7ppm, HE 3. 4~11. 2ppm el
3 A EE EFCF 9. 1ppm o2 A9 AR AE )
7Agkot Ok 14° 4w BRafiEs 10.37ppm ¢

TWE 8 2ppm, I3 FHILE 5.9ppm S & AP TH
Feo]l Yok AMLEN MIRERELS T 20. 4ppm,
HiE 2.6~57ppm o]l X FIKFIE = E¥E7E 4. 7ppm 2]
"l Hsked THE 20.4ppm, EWIL-E 41.5ppm o} H
A
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88.3ppm 2 )] 3}
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X10°/100ml o] JEeIgleh. o] 9 Zo] —MMEM ¥ X
BT A= BWilel BHI TR ¥ JL HE
T REPANY ®2e THE2 e s BAE B
ste] pH 7} 83 wi¥oz HPe o '
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sl H\ES dAtEd Jehla glglen ol mEe
o ZEHITS Biological growth off A/ A& A & Ao|
ol 7} #HE . E3E 2R

2) BEIC B Fig FRE .

BEE iy 2.3 2889 #EE 0~9.0°¢H
Hsle] A% B8 HEE 1.9~2.72 8 71 99
. pHE ¥ 7.6, %l 7.1~8.50]9 2 ARz %R
7 o) TAF 12He] 7.7 HAY de Rt
7.601 315

Table. 4. Monthly Variation of Water Quality of Han River : -
(July-December, 1970)
N 7 8 10 11 12 Range anerage
No. of Samples 10 10 10 10 10 5 . .. bB5%
Air Temperature (°C) 30.2 30.9 22.6 15.7 5.8 3.2 3.0~33.0 18.7
Water Temperature (°C) 29.1 27.8 18.1 10. 8| 6.7 4.8 4.5~30.0 L 1.2
Turbidity 2.6 25 27 20 1.9 20 0~9.0 2.3
pH 7.9 76 76 76 7.6 7.7  7.1~85 7.6
D.O. (ppm) 5.8 6.9 7.0 9.3 10.1 10.1}- - 3.4~11.2 | 81
B.O.D. C7) 14.1 18.7 18.0 18.3 18.9 21.5 2.6~57.0 20.4
Suspended Solids (r) 63. 7] 62.1 49.7 37.0 43.6 24.4 4.0~182.0 48:7
General Bacteria (x10%/100ml) | 212 100.7; 100.2 28.6 44.7 10. 6 0~1, 208- 82.9
M.P.N. (r) 42 41.1 14.1 2.7 11.9 4.4 0~243 22.7

* Total Number of Sampling Sites
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