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A Study on the Bacteriological Water
Pollution of the Urban Brooks.
— On the Three Brooks in Cheju City—

Ahn Kwang-ja + Oh Duck-chul

Dept. of Biology Education
Graduate School of Education Cheju National University

Abstract

This study was designed to investigate mainly the degrees of bacterial pollution of the
three brooks which flow through Cheju city from July 1984 to January 1985.

Investigated items were air temperature, water temperature, pH, general bacteria(GB).
total coliforms(TC), fecal coliforms(FC), fecal streptococci (FS), staphyloccci(SC). FC/
TC. FC'FS, hemolysis and coagulase test.

1. GB Density : 250,000-2,800,000/ml at Byeongmun Brook(B,), 10,000-—1,700,000./ml at
Byeongmun Brook(B,). 190,000—1,570,000/ml at Sanji Brook(S,), 70,000—1,200,000/ml at
Sanji Brook(S;). and 230,000—1,260,000/ml at Han Brook(H).

2. TC Index: 790 x 10° — 11,000 x 10°/100ml at Byeongmun Brook(B,). 330 x 10 —

13,000 x 10°/100ml at Byeongmun Brook(B,), 790 x 10 — 4, 900 x 10°/100ml at
Sanji Brook(S,). 330 x 10° — 3,300 x 10°/100ml at Sanji Brook(S,). and 490 x 10% -
11,000 % 103/100ml at Han Brook(H).

3. FC Index : 210 x 10°* — 7.000 x 103/100m] at Byeongmun Brook(B,), 170 x 10°® - 3.
406 % 10°/100m] at Byeongmun Brook(B,), 170 x 10° — 2,400 x 10°/100ml at Sanji Brook
(8,). 330 x 10® — 1,300 x 10:100ml at Sanji Brook(S,). 260 x 10* — 4.900 x 10* 100ml at
Han Brook(H).

4. FS Density : 760 — 5,760/ml at Byeongmun Brook(B,). 190 — 6.300 ml at
Byeongmun Brook(B,). 170-3,870 /ml at Sanji Brook (S; ), 650 —3,000 snl at Sanji

Brook :S:). and 560 - 2.700/ml at Han Brook(H).
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5. SC Density : 1,360 — 5,120/ml at Byeongmun Brook(B,), 570 — 4.510/ml at
Byeongmun Brook(B,), 1,650 — 7,380/ml at Sanji Brook(S,), 1.130 — 9,540/ml at Sanji
Brook(S,), and 1,320 — 4,860/ml at Han Brook(H).

6. The Ratio of FC/TC: 0.1 — 1.0(Average, 0.43) at Byeongmun Brook(B,). 0.05 — 1.
O{Average. 0.47} at Byeongmun Brook(B,), 0.05 — L.0(Average. 0.49) at Sanji Brook(S,}. 0.
1 — L.0(Average, 0.47) at Sanji Brook(S,). and 0.22 — 1.0(Average. 0.38) at Han Brook(H).

7. The Ratio of FC/FS: 5.07 — 35.9(Average, 11.81) at Byeongmun Brook(B,). 2.5 — 36.
25(Average. 14.65) at Byeongmun Brook(B,), 2.55 — 14.86(Average, 7.54) at Sanji
Brook(S,), 1.63 — 10.77(Average, 3.78) at Sanji Brook(S,). and 1.95 — 19.64 (Average, 8.29)
at Han Brook(H).

8. Hemolysis and Coagulase Test: FS and SC showed a-reaction and B -hemolysis
respectively, and SC formed coagulum.

All the obtained resultes indicate fecal pollution of three brooks, and an adequate waste
water treatment is desirable.
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Table 1. Anual comparision of the total population and amount of water sup-

plied in Cheju City"

Years 1980 1981 1984
Items
Total population 167,546 174,895 195,071
House number 39,160 41,487 47,843

Amount of total

water supply 12, 775,000(8) 13,560, 115(4) 16,395, 800(2)

*» From the report of the department of waterworks, Che ju City
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Table 2. Sampling date and investigation number

Number 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Date ’84 ’85
Jul. Jul. Aug. Aug. Sep. Sep. Oct. Oct. Nov. Nov. Dec.Dec. Jan. Jan.
9 23 9 24 6 20 11 23 9 23 9 22 11 26
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3. BK N REFE . KRS BE MIHoT stgon K HIBF Ice-Box
of ol 1417 P\l 445 A EBEstgct

CHEJU CITY

4. A, X8, PHME: BEC AN HBINBEHZ BiEslgod pHE 4
AU E - BB pH meter(Corning Model: 12) 2 #sEsh o of,
5. HBRE : AN MBS APHA-AWWA. WPCF(1981)0l e} fid
shat HEstglor RS 34 Ue) = BMEFEC 2 39t
1) —##H# (General Bacteria, GB) : Standard plate count B2 35°+ (.5C
ol 4 48FFMH HEME EEME HEshl ok
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9) AMEEE(Total Coliforms, TC): Lactose broth £z 35°+ 0.5Cl Al 24~
48 A 7+ FEdsted MPN® o2 A 4bshgl et

3) WEYE AMBEEE(Fecal Coliforms, FC): TC ol 4 H#sl Btk A¥3es
Ny ECHME A 44.50.2Co0 A 2442} HEHEskel MPNY o2 A Abst gl et

4) @Y BEERE(Fecal Streptococci, FS): KF-streptococcus agar = Mill-
ipore filter (pore size ; 0.45 pm) S B3] 4847k fEH st EEpE A s

5) %%t BRE(Staphylococci, SC) : M- Staphylococcus broth Sz Milli-
pore filter 2 #EMste] 484 7+ mEdk ool HEHE A <betgich

6  Hemolysis 2t Coagulase Test : #{FEt: BIRE>} HEMK RE sREME
o zrolalrl $1ske Abgtel mwoZ FMT Blood agar medium (Difco,1963) 2 4}
o] S b=z A stk (Gibbs et al,, 1978)

7. 8@ Bito WE MEFL £7E Fgol 4 8AT HAE 200 » EEY
qF A7 flaskol 10 me) ol £vblE & F 28C, 20C, 8CH 3MHAETE
o] 3AZ AAsRA A A FF HES @Estdst ki BEe B A A

jL8

Kimel @ FolH BoRk-4&ZFe] KiieE X3 78 ek

. #&% 2 %

1. ®:83 k& % pH
% 3~73 7ol ARl weh oFzk Zolzh dor KBS 3.1~34.8TZ vEbita,
Ao 2° ~37C 2 Jebyth pHE AAH o 6.00~7.55 8 vEbsis B 6.96
olshaal of ol BEkel A¢oh H4g Ao® vebdeh (R, 19815 # 5, 1978.°K
5, 1978).
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Table 3, Investigated data of Sanji Brook (Site S;)
Sampling|Air Water pH |TC* FC* FS/ml | SC/ml| GB/ml
Date Temp.{C)| Temp.(C) Unit: 10*| Unit: 1¢* Unit:10*
"84
Jul. 9 30 32.3 7.2 490 170 — - -
23 32 .0 34.5 7.2 310 17 — - 23
Aug. 9| 34.8 | 37.0 |6.3 1 170 70 - - 80
24 30.9 31.0 6.4 79 79 — 1,700 113
Sep. 6 25.2 26.0 6.8 490 240 - 2,540 69
20 26.0 25.3 6.8 330 240 2,600 { 3,600 23
Oct. 11 21.2 22.0 7.12 130 79 990 | 3,210 157
23 25.5 22.0 7.2 140 110 740 1 1,650 71
Nov. 9 19.5 21.0 7.55 130 23 170 | 2,190 97
23 15.8 15.3 7.0 79 79 840 | 1,810 44
Dec, 9 14.8 11.0 6.85 110 49 1,166 | 2,520 41
22 7.4 7.2 6.8 110 33 1,190 | 3,680 19
"85
Jan 11 3.8 5.5 7.2 330 130 3,870 | 7,380 61
26 9.0 8.0 6.95 460 49 1,920 | 2,610 80
Average 21.1 21.3 6.96| 239.8 97.7 1,498 | 2,990 67.5
* MPN-100m¢ water sample
Table 4. Investigated data of Sanji Brook (Site S,)
Sampling|Air Water | pH | TC" FC” FS/m! | SC/ml|GB /ml
Date Temp.(C)| Temp.(C) Unit: 10* |Unit: 10* Unit: 10*
‘84
Jul, 91 28.1 19.0 6.8 170 130 - — -
23 29.5 18.8 6.5 230 49 - — 120
Aug, 9| 31.8 19.2 5.9 79 49 - - 7
24 | 29.7 19 6.3 230 130 - 2,000 24
Sep. 6| 26.3 17 6.3 230 49 - 1,260 18
20 24.5 17 6.3 130 79 570 1,130 10
Oct. 11 19.0 15.4 6.4 170 34 1,460 | 2,470 30
23| 20.5 15 6.6 33 33 1,560 | 2,560 58
Nov, 9 17.0 14.9 6.4 330 49 1,610 | 2,310 28
23 14.9 15.4 6.45 170 70 1,990 | 3,300 58
Dec. 9 10 12 6.35 490 49 3,000 1 9,540 77
22 8.0 13 6.6 49 33 1,150 | 2,950 18
85
Jan. 11 4 2 6.05 110 70 650 1,660 12
26 7.5 13 6.03 110 49 1,800 1,530 20
Average | 19.3 15.1 6.35| 180.7 62.3 1,643 | 2,791 36.9

* MPN.”100m¢ water sample
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Table 5. Investigated data to Byeongmun Brook(SiteB,)

gemy 7

Sampling|Air Water pH | TC* FC* FS/ml | SC/ml |GB/ml
Date Temp,(T) Temp. (C) Unit: 10*| Unit: 10* Unit: 10*
‘84
Jul, 9] 31.8 29.3 7.0 490 350 - - -
231 31.0 27.0 7.35 220 21 — - 70
Aug. 9| 33.0 30.5 5.7 460 48 - - 36
24| 31.2 217 6.5 230 130 - 2,100 34
Sep. 6] 27 23.8 6.6 79 49 - 1,360 70
201 28 24.7 6.8 330 79 1,030 | 1,400 25
Oct. 11| 21.6 21 7.05 490 170 1,700 | 3,350 83
23] 24.5 21 6.6 940 700 1,950 | 3,150 32
Nov, 9| 20.5 18.1 7.05 240 240 2,060 | 2,960 117
231 15.7 17 6.9 490 170 3,350 | 5,120 | 240
Dec., 9| 13.5 14 7.121 1,100 350 5,760 | 3,160 | 280
22 7.2 10.2 6.8 330 110 1,900 | 3,500 33
"85
Jan., 11 4.5 9 6.55 240 79 760 | 2,560 46
26 7.9 9.3 6.55 790 220 1,600 | 2,090 106
Average| 21.2 20.1 |6.76] 459.2 194 2,234 12,795 | 90.1
*+ MPN,7100m¢ water sample
Table 6. Investigated data of Byeongmun Brook(Site B,)
SamplinglAir Water pH Tc* Fc* FS/ml [SC/ml | GB/ml
Date Temp.(C)| Temp.(C) Unit: 10* | Unit: 10° Unit: 10*
‘84
Jul. 9| 30.9 31.3 7.2 330 17 - - —
23| 29.4 28.9 7.4 460 110 - - 10
Aug. 9| 32.0 32.3 5.9 220 220 - - 140
24 31 30 6.0 79 23 - 840 50
Sep. 6| 29.2 25.5 6.7 170 110 - 1,340 63
20| 26 21 7.0 {1,300 350 6,300 | 1,900 39
Oct. 11} 21 19.9 7.05} 1,100 540 960 | 3,580 118
231 24.5 19.5 6.9 240 240 1,020 | 2,960 58
Nov. 9] 19.1 18.1 7.32 460 79 950 | 1,890 170
23| 16 15.2 6.85 490 170 2,060 | 4,510 74
Dec. 9| 15 13 6.75 220 70 2,800 | 1,500 79
22 7.2 8.8 6.8 240 130 1,900 | 3,650 28
85
Jan. 11 3.1 5.5 6.44 33 17 200 610 86
26 8 8.5 6.45 33 23 190 570 10
Average | 20.9 19.8 6.77 383.9 149.9 1,820 | 2,122 71.1

* MPN/100af water sample
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Table 7. Investigated data of Han Brook(Site H)

Sampling|Air water pH |TC rc* FS,/ml | SC/ml {GB,/ml
Date Temp, (C)|Temp.(C) Unit: 10*{Unit: 104 Unit: 10*
"84
Jul. 9| 32.5 31.8 |17.2 110 26 - - —
23 34.1 29.0 |6.6 790 170 ~ - 110
Aug. 9| 34.8 33.0 ]6.1 540 490 ~ - 126
24| 32.0 30.8 |6.2 220 140 ~ 2,400 68
Sep. 6| 28.0 26.3 6.7 790 240 - 1,320 | 110
20 27.8 | 25.2 |6.6 330 170 1,580 | 1,900 24
Oct. 11| 21.5 19.8 |6.75 240 130 1,500 | 3,400 80
23| 25.7 | 20 6.02 220 110 560 | 2,360 117
Nov. 9| 18.3 19 6.82 | 1,100 240 2,700 | 4,860 | 110
23| 16.3 17.0 6.5 130 130 2,380 | 4,600| 43
Dec. 9| 13.5 16.0 | 6.4 49 49 2,510 | 2,320 58
221 1.5 9.8 |6.7 70 33 1,330 | 4,300] 26
‘85
Jan. 11| 4 7 6.23 79 79 760 | 1,870 23
26| 8.3 11 6.35 130 70 1,100 | 2,690| 80
Average 21.7 21.1 | 6.51 342 .7 148.3 1,602 | 2,910 75

* MPN/100m¢ water sample
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Mot 50 N2 viel gl vH(Rambow et al,, 1967) A Brzeo) #&R olxth 1,000
o) 4boll sk 2l ek

4, EGH KBEHK
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24 109 2399 70,000M%Ax THE A2 3o FEMN FH(B) 24 T 99l
19 1129 1,700 W& vVetgteh
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6. WERREK

L RERS 1Y 6ol Ao ol Y R Fol 129 9ol (il T (S,) 2A
Wk 1meh 0,540 A% Ao Fe 19 2699 HFYI T (Byelsl 570 744
o @Faz ww sha "o o]l I Fit(B) 24 2,122 Mg A e X
Wl FiR(S) A 2,990 M el o] &R~ HEE HE WA AsHAl BEKERE
o Ezso] 9l9e vebl 7 og 4 Zse Dimitracopoulos et al. (1977) ¢
Gibbs et al.(1978)°) W&ol w2l 7H3ol FEAAE 4T BERBRE ] T
Aot oz uFel o] Wikl Sl HEKREAL Apgt®ap opel 7HE
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o #fHo] Hol d 5 UL Ao Azsc}

T, HEH KBEN & ABENY HF

HOEVE XGRS B ABEBEY RS 2% 75 2ok B LB 0.1~1.0
olx B T (B27F 0.05~1.00lvd i)l fik(S.) 7} 0.05~1.0, i)l TFat
(S2)x= 0.1~1.0 0.8 vhebts @I 2 0.22~ 1.0 o2 viebyreh B [ 3 B)
o W FI(S2)0 F27F 232 B T (Ba)eh (L)l ks 7o &)1l (H)o]
7Hg =A Jdebel BEVE ABEEE B ABEEEY HRol £242 Wk gl &
o= A AA A= o (ORSANCO Water Users Committee, 1971 © Presnell &
Miescier, 1971 ; Geldreich et al., 1962, 1964, 1966, 1968) # HiZol 4] olo] =zl #&
CRE 219810 #Re} sl mY W B THEE Mooy AR Y alt 4% 2
o2 vetiton #JI(H)S o2 Txv) vlamx #EMH Biko] £2 7log Akl
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5.07~35.90(FF 11.81)el" KMl Fie(Ba)x 2.5~56.25(HF 14.65), L)l
EH(S)S Fi(S2)= & 2.55~14.86(HF 7.54)9 1.63~10.77(HF3.78) 2
vebren] #JIH)l A& 1.95~19.64(HF 8.29)0]2ich

HEYE KB EE B N BREC) RS Fis #FE FHES 745 fHs
=} ( Geldreich, 1967; Geldreich & Kenner, 1969) van Donsel # Geldreich ( 1971)
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Eel, 0.70)3telH N 5 - FbES B HHsle Y= Ao RS = v
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©.2 byt
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9. Hemolysis 2} Coagulase Test
.83 o] #EE HES B- Hemolysis 24 H¥&H ol FpehA =da EENE
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Fig. 8. The ratio of FC and FS.
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Fig. 9. Survival curves for GB in fresh water.
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Fig. 10. Survival curves for TC in fresh water.

_.41_.



20 FHUET 28 11985, 12,

7--
0——0 28T
4—aA 20T
Y——x 8T
~
L 69
=
= X
B
N
&
=
2 7
&) R
L
=
a,
44
0 i 2 3Days.
Fig. 11. Survival curves for FC in fresh water.
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Fig. 12. Survival curves for FS in fresh water.
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