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Bacteriological Contamination

of Water in Han River basin

Han Young, Choi » Chung Oh, Park

Seoul Health Junior College, Seoul Korea

Abstract

In order to investigate the bacteriological contamination of water in Han river, the survey
was carried out in eight reservoirs of Seoul water supply during the period from January to
December in 1985.

1. The counts by means of total bacteria in eight reservoirs by standard plate count method
were as follows : 7.7X10% per ml in Paldang reservior, 9.6X10° per ml in Gueiri, 84X 10*
per ml in Doogdo, 1.6X10° per ml in Bogwang, 2.5X10° per ml in Noryangjin, 2.2X10° per
ml in Seon yoo, 5.9X10° per ml in Yungdeungpo and 1.9X10” per ml in Gayang.

2. The average counts of total coliform in eight reservoirs by MPN method were as follows :
24X10 per 100 m! in Paldang, 5.6X10% per 100 m! in Gueiri, 23X 10° per 100 ml in Doogdo,
5.1X10* per 100ml in Noryang-jin, 1.2X10° per 100 ml in Bogwang, 6.2X10* per 100ml in
Seonyoo, 1.1X10° per 100 ml in Yungdeungpo and 2.8X10° per 100 ml Gayang.

3. The counts by means of fecal coliform in eight reservoirs by MPN method were as follows :
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non detection per 100 ml in Paldang, 5.2 per 100 ml in Gueir, 12X 10 per 100 ml in Doogdo,

16X10° per 100 m! in Bogwang, 20X 10° per 100 m! in Noryangjin, 6.6X10* per 100ml in

Seonyoo, 1.2X10° per 100 ml in Yungdeungpo and 25X10° per 100ml in Gayang.

4. The counts by means of fecal streptococci in eight reservoirs by MPN method were as fol-
lows : non detection per 100 ml in Paldang and Gueir, 6.9X10 per 100 ml in Doogdo, 32X
10% per 100 ml in Bogwang, 29X 10? per 100 ml in Noryangjin, 3.0X10° per 100 m! in Seon-
yoo, 40X10* per 100 ml in Yungdeungpo and 14X 10° per 100 ml in Gayang.

. The counts means of pseudomonas aeruginosa in eight reservoirs by MPN method were as
follows ; non detection per 100 ml in Paldang, 24 per 100 m! in Gueiri, 1.5X10 per 100 ml
in Doogdo, 2.0X10 per 100ml in Bogwang, 62X10 per 100ml in Noryangjin, 2.1X10 per
100 m! in Seonyoo, 64X10 per 100 ml in Yungdeungpo and 7.1X10 per 100 ml in Gaynag.
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Table 1. Media used in experiment of indicator microorganisms

Presumptive test Confirmed test Complete test
Coliform group Lactose Broth BGLB EMB Agar
Fecal Coliform Lactose Broth EC medium

Fecal Streptococcus

Azide Dextrose Broth

Ethyl Violet Azide Broth

Total Bacteria Plate Count Agar
(Nutrient Agar)

Pseudomonas aeruginosa Asparagine Broth

(Long wave ultraviolet)

Acetamide Broth
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Table 2. Distribution of total bacteria in reservoirs

Winter Spring Summer Autumn Average
Pal. 12X10** 16X10° 60X10° 30X10° 7.7%X10?
Gue. 30%10° 20X10 11X10* 1.3X10* 96X 10°
Doog. 2.3X10* 43X10* 79X10* 64X10° 84X10*
Bogw. 24X10° 62X10° 21X10° 23X10 16X10°
Nor. 58X 10° 92X 10° 49X%10° 1.4X10 25X10°
Seon. 45X10° 58X10° 72X10° 1.3X10° 22X10°
Yung, 52X10° 49X 10° 95X 10° 49X10°7 59X 10°
Gaya. 2.8X10° 37X10 21X10 62X10 19X10°
* : Geometric Mean(based on monthly average)
Table 3. Saprobien system
P 1i b
olysaprobe a-mesosaprobe B-mesoprobe Oligosaprobe
a ] o B
BOD 50 10~50 5~10 25~5 1.0~25 10
Bacteria = Above 1,000,000/ml Above 100,000/ml Below 100,000/ml Below 100/m!
w3, A4, G5, Mg 95 a¥F ez vEnth
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Bk AEEz 29 ALl ¥ddsvt
ml% 12X10%e2 4% ks 7+e3 vt
FdFolA mlF 62X1002 7HE w2
LE=E EHth
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TEIIAY FFY ki 2%, 74, Fx
= PB-mesosaprobe(B-FEKME)H o, B,
A AE, 95 FEE a-mesosaprobe(a-H
AR, 7Y polysaprobeGEIEIK

faEgel BOD 2 DO #AE X
4 2 a9 13 23d & %< BOD %
DO 9 #fEe RA—RKE BREMez A
Byot fERE A2F Ao2A FFIFAA
= DO 7} 94mg/l, BOD 7} 166mg/l, FA T
$7} ml'g 7.7X10%19 2, 7tFdsE DO
7} 38 mg/l, BOD 17mg/l, A8 EF7} ml%
19x10°e2 vElgth HHdEEs F4T
Fote] BAS EMERH TH/AA £7E
e 28 1449 #Zo] DO FEE LRl
A BtFE BFE FA3HAUL, BOD %
= bEkAA TiRE 25E SUMed 34



KOREAN JOURNAL SANITAT. Vol.4, No. 2(1989) 51

Table 4. Distribution of Total Bacteria, Total Coliform, DO and BOD by 8 Reseviors in the tan river.

Bacteria count/ml Coliform/MPN DO@mg/D) BOD(mg/)
Pal. 7.7X10%* 24X10* 94 166
Gue. 9.6X10° 5.6X10° 8.17 214
Doog. 84X10* 23X10° 793 24
Bogw. 16X10° 12X10° 6.95 438
Nor. 25X 108 51X10* 6.53 59
Seon. 22X10° 62X 10* 55 6.5
Yung. 59X 16° 1L1X10° 49 89
Gaya. 1.9%X10° 2.8X10° 38 17
% ! Geometric Mean
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Fig. 1. Changes of Total Bacteria, Total Coliform,
DO and BOD by 8 Reserviors in the Han

River.
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X10°]9le, F9= 100mlF 56X10%]
R, EXE 100mlF 2.3X10°1 Ak 2%
qAME 100mlE 12X10%]ReH, =2
< 51X10*]} 1, AfE 62X10%0 2 H,
FEIAME 100m/F 11X10°°1%eH,
ZtF9aE 100ml'F 28X10°C2 8 {EHIR
oA 71 & HREE BYth
ARE BRET ALEo /M 9L,
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Table 5. Distribution of Coliform in 8 Reservoirs

HREE 2o FAd K APEEE A
&3 ZRLFAAM 100mlT 15X1022
7Hg wgen, 9§3H tEdgdA 30X
10°22 7Y &8 BHEE EAo. KBS
B MAERES Zol £ETKY WA
B THZ 248 58 FREE BAo
o, ol # %] H1ug A} Hxg
FAAS

FFEMABESEFecal Coliform)d] AQE,

Winter Spring Summer Autumn Average
Pal 15X10* 49X10 20X10 21X10 24X10
Gue. 92X10 28X 10? 23%X10* 1.6X10? 56X 10
Doog. 40X10° 18X10° 10X 10* 40X10° 23X10°
Bogw. 95X10° 1.2X10° 58X10° 3.6X10° 1.2X10°
Nor. 49X%10? 25X10* 14X10° 38X10° 51X10*
Seon. 12X10* 34X%X10* 12X10° 3.0X10* 62X10*
Yung 22X10¢* 2.7X10* 21X10° 12X10° 1.1X10°
Gaya. 45X10* 49X10* 3.0X10° 92X10° 28X 10°
* . Geometric Mean(based on monthly average)

Table 6. Distribution of Fecal Coliform in Reservoirs

Winter Spring Summer Autumn Average
Pal. - - - - -
Gue. - 9.2 1.3X10 6.2 52
Doog. 64" 2.3X10° 85X 107 15X 10? 12X10°
Bogw. 58X 10 3.0X10? 92X10° 43X10° 16X10°
Nor. 2.1X10° 1.0X10° 95X10° 79X10° 20X10°
Seon. 20X 10 45X10 1.0X10* 21X10° 6.6X10°
Yung. 1.8X10? 49X10° 23X10* 15X10* 12X10°
Gaya. 7.8X10° 1.0X10° 1.8X10* 2.6X10* 25X10°

* . Geometric Mean(based on monthly average)
— . non detected
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Table 7. Fecal Coliform : Total Coliform Ratio

Total Fecal )
Coliform Coliform FC-TC
Pal Max. 6.0X10 - -
Avg 24X10% - -
Min, 1.0X10 - -
Gue. Max. 6.5X10* 12X10 0.0002
Avg ' 56X 107 52 - 0.009
Min. 72X10 42 0.06
Doog.  Max. 62X10* 37X10° 0.06
Avg 23X10° 12X 10 005
Min. 25X 10? 32X10 0.13
Bogw. Max 14X10 1.7X10* 0.001
Avg 12X10° 16X 10° 0.01
Min. 39X10° 41X10 001
Nor. Max. 15X 10° 29X10* 0.02
Avg. 51X10* 20X10° 0.04
Min. 23%10° 1.3X10? 0.06
Seon.  Max. 44X10° 32X10° 0.007
Avg. 62X10° 66X10? 001
Min. 16X 10° 12%X10 0.007
Yung =~ Max. 2.5X10 34X10* 0.001
Avg, 11X10° 23X10° 0.02
Min. 46X10° 12X10° 0.03
Gaya.  Max. 2.8X107 47X10* 0.002
Avg. 28X 10° 25X 10° 0.009
Min. 4.3X10° 72X 10 0.02

% . Geometric Mean(based on monthly average)
— . non detected
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Table 8. Distribution of Fecal Streptococcus in Reservoirs

Winter Spring Summer Autumn Average
Pal. - - - - -
Gue. - - - - -
Doog. 18* 17X 10 92X10 80X10 69X10
Bogw. 20X10? 30X 10% 32X 107 58X 10 32X10°
Nor. 16X10? 6.0X 10 27X10? 26X 10? 29X 10
Seon. 32X 107 30X 107 57X 10 14X 10 30X 10
Yung, 25X 10? 43X 10 60X 10 40X10? 40X 10
Gaya. 40X10? 24X10° 25X10° 1.8X10° 14X10°

* . Geometric Mean(based on monthly average)
— ¢ non detected
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Table 9. Fecal Coliform : Fecal Streptococci Ratio

Fetal Fecal .
Coliform Streptococci FC-FS
Pal. Max. - - -
Avg. - - -
Min. - - -
Gue. Max. 12X10 - -
Avg. 52* - -
Min. 41 - -
Doog.  Max. 37X10° 49X 107 75
Avg, 12X 107 69X10 1735
Min. 32X10 72 44
Bogw. Max. 17X10* 29X10° 59
Avg. 16X10° 32X 10? 50
Min. 41X10 52X10 0.79
Nor. Max. 29X10* 47X10° 6.2
Avg 2.0X10° 2.9X%10° 6.9
Min. 1.3X 107 2.3X10 56
Seon.  Max. 32X10* 35%10° 9.1
Avg. 6.6X10° 3.0X10° 22
Min. 12X10 15X 10° 0.08
Yung.  Max. 34X10* 15X 10° 227
Avg. 2.3X10° 40X 10 5.7
Min. 12X10° 1.3X10° 092
Gaya.  Max. 47X10* 92X10° 52
Avg. 25%10° 14X10° 18
Min. 7.2X10 2.3X10° 0.31
% | Geometric Mean(based on thonthly average)
Table 10. Distribution of Pseudomonas Aeruginosa in Reserviors
Winter Spring Summer Autumn Average
Pal - - - - -
Gue. - 31 34 30 24
Doog. 33 33X10 4.8X10 1.2X10 15X10
Bogw. 18X10 20X10 21X10 24X10 20X10
Nor. 62X10 6.4X10 6.5X10 6.1X10 6.2X10
Seon. 20X10 21X10 23X10 22X10 21X10
Yung. 30X10 21X10 23X 10 12X10* 64X10
Gaya. 20X10 79X10 24X 10 6.8X10 71X10
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Table 11. Pseudomonas Aeruginosa : Fecal Coli-

form Ratio
PS:FC
PS FC (PA : FCX100)

Pal. - - -
Gue. 24 52 46.1
Doog, 15X10 12X10° 125
Bogw. 20X10  16X10° 125
Nor. 62X10  20X10° 31
Seor. 21X10  66X10? 318
Yung. 64X10  23X10° 278
Gaya. 71X10  25X10° 284

[e]

€ B¥3 BEFdsUt 1252 M we
B &g el Cabell 424 {k3}¥ PA
:FC 9] H]go] 200]3}%] -9 Fecal Co-
liform o] e dPo] EE KT 7teXE
B33 v 151, Hoadley &9& Fecal Coli-
form 9 29%7F 1,000/100 ml o]Ao] At
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ml °]3l¢l A$= ARY EFEROE 58
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