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A Study on the Bacteriological Water Pollution
of the Three Streams in Jeju City
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(Dept. Biology Education)

Abstract

From June 1980 to February 1981, the degrees of bacterial pollution of the three brooks (streams)
which flow through Jeju City, and the fresh water inflow to the sea were investigated.

Studied items were air temperature, water temperature, ]‘JH, General Bacteria(GB), Total Coliform
(TC), Fecal Coliform(FC) and Fecal Streptococci(FS).

1. Water Temperature: 11-17. 5°C(average, 14.3°C) at Sanji Brook, 4-31°C(average, 15.8°C) at Byeong-
mun Brook and it was 7—28°C(average, 16.9°C) at Han Brook.

2. pH: 6.5-7.1(average, 6.7) at Sanji Brook, 6.6—7.3(average, 6.9) at Byeongmun Brook and 6.5—
7.2(average, 6.8) at Han Brook. .

3. GB Density: 239,000-14,150,000/ml at Sanji Brook, 350,000—16,600,000/m] at Byeongmun Brook
and 400,000-17, 850, 000/m1 at Han Brook.

GB Density was high in summer season(Jul.-Cct.) and low in winter season(Nov.-Feb.).

4. TC Index: 49%x10°~-16x16°/100ml at Sanji Brook, 23x104—35x1C5/100m! at Byeongmun Brook and
33x104—35x105/100m! at Han Brook.

Average value at Sanji Brook was most high and the index of summer season (Jun.-Oct.) was
higher than that of winter season.

5. FC Index: The average index at Sanji Brook was 349x16%/100ml, at Han Brook was 14X 105/100ml
and at Byeongmun Brook was 721x10%/100m!. The highest index was 92x105/100ml in October at
Sanji Brook. The lowest one was 13x 164/100ml in February at Byeongmun Brook. Considering these
indexes, the possibility of presence of Salmonella is high.

6. FS Density: The average value at Sanji Brook was 11,256/m!, 6,897/ml at Byeongmun Brook and
6,348/ml at Han Brook.

The highest value was 30,250/m! in October at Byeongmun Brock and the lowest one was 850/ml
in June at same Brook.

7. The Ratio of FC/TC: 0.32-1(average, 0.62) at Sanji Brook, 0.2-1(average, 0.5) at Byeongmun Brook
and 0.37-1(average, 0.76) at Han Brook.
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All three brooks revealed severe fecal pollution state.

8. The Ratio of FC/FS:0.34—5.88(average, 3.39) at Sanji Brook, 0.42-5.76(average, 1.83) at Byeong-
mun Brook and 1.02-7.57(average, 3.33) at Han Brook.
It was revealed that the water of all three hrooks was typical domestic sewage which was polluted

with human feces.

9. Inflow of Fresh Water: Inflow of fresh water through Sanji Brook to the sea was average 854 m3/hr.
and 414 m?/hr. through Byeongmun Brook, €2 m?/hr. was through Han Brook.

10. Bacterial Inflow: The inflow number of FC through Sanji Brook was 298 x10%/hr, and 96.1 x10'/
hr., in case of FS, 29.8x10!/hr. and 28.5x 10! /hr. respectively through Byeongmun Brook, also

8.6x10'/hr., 3.9x10"/hr. through Han Brook.

According to the results, a great number of fecal bacteria are inflowing to the sea water through

three brooks, so the preventive measure of fecal pollution is needed.
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Table 1. Investigated Results

Media g,

Fecal Streptococci(FS)¥ M-Entero-

coccus Medium-g {&Hlst o Plate Count 2! Membrane
Filter 53¢ Wt =,
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Table 1o} 4 s} o] RiB-L o el B4R Z

. " IC Index/ FC Index/
Air Water Flux
B
rook Date Temp.('C) Temp. (C) pH (m3/hr.) (ITnit:ll(())9 , (Unit:li)g"‘? FS/nt
- I _
Jun. 30 22 17 7.1 870 5, 400 3,500 5,950
Jul. 27 25 17.5 6.5 840 9,200 5, 400 10, 100
L | Sep. 3 25.5 16 6.5 780 9, 200 5,400 14, 200
g | Oct. 7 19 15 6.8 642 16,000 9, 200 17,500
& | Nec. 7 14 13 6.8 800 2,800 940 27,000
‘®  Dec. 4 7 13 6.8 854 2,400 790 4,500
‘2 : 18]
i Jan. 10 4 12 6.7 931 2, 200 2,200 5,700
| Feb. 10 7 11 6.8 1,112 490 490 5,100
| Average ] 15.4 14.3 6.7 854 5,961 3,490 11,256
180 ;
Jun. 30 23 25 6.75 381 2,200 490 850
o |z 2 3l 6.6 370 2,400 2,400 5, 300
g | Sep. 3 i 27 20 7.0 681 1,100 220 3,090
B | Oct. 7 i 20 19 7.05 435 3,500 1,300 30, 250
g Nov. 7 1 18 13 6.95 378 470 210 4,950
% | Dec. 4 | 7 8 7.3 319 790 790 6,450
g | g i
[+a)
Jan. 10 2.5 4 7.1 279 310 230 2,300
Feb. 10 | 3 7 6.9 470 230 130 1,990
| Average 15.8 158 695 414 1,375 721 6,897
180
Jun. 30 23 25 6.85 56 1,300 790 1,050
x| Jul 27 27 28 6.65 72 1,300 790 7,300
8 | Sep. 3 27 21 6.7 61 3,500 1,300 3,050
S| ot 7 19.5 18.5 7.0 53 2,400 2,400 23,500
T Nov. 7 18 13 6.5 56 3,500 3,500 7,150
Dec. 4 7 11 7.2 67 2,400 1,300 4,300
'81
Jan. 10 3 7 6.7 59 790 790 2,900
Feb. 10 | 3 12 6.9 72 330 330 1,540
| Average 15.9 16.9 6.81 62 1,940 1,400 6,348
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Fig.2. Distribution of General Bacteria(/a¢).
(+—:+ Sanji Brook, o ---o Byeongmun
Brook, x—+«—X Han Brook)

10°
/.
]
10 ¢—e
- '/
4
2 /7 .\l.\,/' >,
8 o N/ ,’ \ ‘\\-
N7 \
3 - K- =X / \ \
a 107} \ .
x ‘\ 27N x\‘
- \ N e
W ° AN N
- .
o o.\\"
< (-]
(1]
10°}
6 7 9 101 12 1 2
MONTH

Fig.3. Distribution of Total Coliforms(/s¢).
(+—- Sanji Brook, o---o Byeongmun
Brook, x —+—x Han Brook)
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Fig.4. Distribution of Fecal Coliforms(/=¢).
(+—+ Sanji Brook, c---o Byeongmun
Brook, x —+«—Xx Han Brook)
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Table 2. Average Bacterial Inflow per hour through each Brook

Brook General Bacteria Total Coliforms Fecal Coliferms Fecal Streptococci
(Unit:10") (Unit:10'2) (Unit:10t) (Unit:10")

Sanji Brook 41.5 50.9 298.0 96.1
Byeongmun Brook 21.3 5.7 29.8 28.5
Han Brook 2.7 1.2 8.6 3.9
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