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Study on Contamination of Mountain
Water Source by Bacteria

Water preservation division

Y. ]. Choi, S. W. Kang, G. ]J. Cho, H. 5. Kim, J. T. Choi
K. S. Lee, 5. 5. Hong

Abstract

Tt was investigated site survey and water analysis to mountain water of 17 with
high rate of unfitness by bacteria contamination in Pusan area for a year of 1998.
The results of a survey show the unsuitable drinking water was 812% and all

was suitable for drinking water quality standard from chemicals test. Total colony



count was detected in the range of 0~480CFU/ml and more than 100CFU/m] was
14.1% rate. The detected rate of indicator bacteria was 80% of Total coliforms, 25.5%
of Fecal coliforms, 32.4% of Fecal streptococcus and 2% of Psewdonionas aeruginosa,
The bacteria contamination of mountain water source caused by improper tap and
pipe materials mounted in reservoir. The variation of bacteria in the mountain water
did not show correlations to elapsed time and this was high on August and September.

Key words : Mountain water, Bacteria contamination, Total colony count, Indicator
bacteria
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SEAd 240 e £ S A B P Fldd FRARR o
27 £ 478 dAsach
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1 74

AN AT okRE 2 AAET 2AE vEe] =L 671 TRAN R
Hy] d& 25 ol4 LY BAF Pol BHY HEs} AdAos g AdE
2 7 3AfAY & 1avsR wE s

Qg A7) B3 DT A 1714707 6. 8YAE Hso] HF AT ddE
2 174A2 WA AP5%ch

2. Wz U ABAF

ga. 3H—~12% Apo] Wl¥l A P HAZA Y AEE A o4
AR M5 g FEEA L5 ARE A5HER, a) FEFA &5
mME o4 B WS golnmnal 3 4,5 68dE SERAT flE Aldd ¥ FA4
AE 3 o) RS 5D, b) AAT G B o] YEFARE Folunz} 7
oM 128 Ate] 7Y B 79 17 =34, # 67z deHE G F
2 7hd (158 DNRoez 48 ARIE Aadte] d¥sHET

obap] WAL FWHE, #9028 FF B A% g6, 49D R /AR
2o 8 F gl FEAEE & 2AEUSL
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A4 A AR EaYE, pH, A $EE 433 deEgSIATHAEY
Yol @8] d@stgon], z 2 24y 3 A28 4H77e B 13 2

Table 1. Anahytical methods and instruments

ltems method and instruments
NH,-N" Indophenol method
NO,—N~ IC(Waters 600E)
EMn0Q, Consumed Titration method
pH pH meter(Orion model SA720)
Hardness EDTA Titration method

2) D48 ©5

Heg FAZE 59 deddsd dAdadcd deisIdTAAETEA &
8o} 'og, 38 ~1249 Abe] WY AR At d¥sdch aea v4EF 29
i # Bot HAH W 7EE A ‘o8 TH~129 Aol 648 Bt R THYE
¢+ e AEC4EE 297 244 AT T, 294 44978, 5% Al
FEE F7F HAshe] 495D APHASH WPCFS] Standard methodsd €3
Adgsdn, 79 st HHYLY(MPN method) sl =2} A 53 4
e E 28 2.

Table 2. Media and condition of incubation of indication bacterialMPN method)

Ttem presumptive test  Comfirmed test  Complete test TEEF'L ,ﬁﬂ’h’;
Totzl coliforms  Lactose broth BGLB EMB Agar 5+ 05 48
Fecal cofiforms  Lactose brath E.C Medium 45105 24
Facal Azide dextrose  Ethyl violet Pfizer selective 5105 48
Streptococs broth azide broth enteroeoocl agar

Pseyedormonas Asparagine broth  Acetamide apar 35+ 05 48

=]98—-



m. 23 2 33

| "tz Ax

A e Ade @4zAr Zae B 3% 3 SF0Y AdE UL AF
AFLgn A d4 e BF FARE A8 e, 2HMEE TF
AHE A 13902 F5E Fdo AEAd(WEvE RE F), AH, FAER
so| 214 o] o]z 1§ ARES Y v 2QGr7E A EEE ©
& gk

opB YA B o HolEg IPear A 2 1T7L: F 2R 53%8
M3 gL B £AP A3 g3r 4AE frEe AL, JeiLAT S
¥ B go] Wi 3w 93 vdA S5EE 6652 93 HAE FrEA
o7l H& REATEE LA, ol da2d2s) vdEs 23t 2g4le] @ F
glag FHAMa g Uehle Hee gy At AF FE A AAHE H
Mg stejop &zl

BEe B(TH, BARLAAM ol Ozk(z7 5, A&, ety F)o| 8
Ao ek4EHE BN Yo, Gl FEEA dAE T2 & 1374
@i o] 4l dE £l HES5e EHE HAstE Sl

Table 3, The results of survey for mountain waler

Sampling site Tank Tap g o SN SN
managament of contamination
A=Gu #1 O X P" O
A—Gu #2 O o G" C
A-Gu #3 X x P O
B—Gu #1 * O G O
B—Gu #2 LS bt G O
B—Gu #3 X O G O




Type of Probable facility

Sampling site Tank Tap
management of contamination

C—Gu #1 o o G O
C—Gu #2 Q O P 0
C—Gu $#3 X X P O
D—Gu #1 o O G O
D=Gu #2 X o G *
E—Gu #1 O O P O
E—Gu #2 O O G x
E—Gu #3 X O G x
F—Gu #1 O O P X
F—Gu #2 O O P Q
F—Gu #3 = O P O

1} P . managed by private, 2) G : managed by government

2. AR AFH

TE: HeEdTE7 R O YR & AlHE AF NG AAEH A
HAG Mg A RAFEL £ slonden, T 2 3¢EL AT 0%, BT
86.7%, C7 83.3%, D7 80%, ET 80%, F7 TO%E & ¥agg8 2gc

1) ol=hEtE HAl

T2 Frs o|H%R §5& FAE AR K 49 Fow, A FAAEE
A HF WY EF Hefgrdried 88

BEYeH d2E 249 #U4 € F e YRLE oY AN A o
AolM 25 e a8 gets AT SYE e FR/1 T2 fad e
¥ T UA%S

A4 AbE 0~0img/lo] HHE A BT A 24mg/02 L T F AL
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By Sesse] Wagg ATt of 20ng/8g] 23 v wEhe] & ool ¥ S
B4}

B @4 A4 BE TS e BE B9 A, AAEHE 5-100my/LH 2
A 38emyeE A5ed ¢ 4 gk B4AoE AR} 0~Tong i BF
o2 75—150mg 8 SR8l A4, 150~ 300mg/EE 4, 300mg/Lo] & e Aol

Bzl A Een ge S50 39S NP YHTE YHLE AT
g4 ek WelE A4 0omglel A Hd 22eg/87t AaEzied HFAE 05w/
golgla FnHMoz FAAY A4Ese] pgzbaehFu FE 13mg/L2 GTEH
o] o W £AE RuG.

pHE 58~812 42 As HF3e 698 FHoqh

Taole 4. The result of chemical itams {unit : mg/e)
Item Min. Max. Mean
NH,—N" 0.0 0.0 0.0
NO,—N (L0 8.1 24
Hardness 8.0 109.0 38.8
KMnO, Consumed 0.0 2.3 0.5
pH 6.8 8.1 6.9

2) 0| 4= HAl

(1) YwtM T (Total colony count)

AdutdFole 1E #HulAH I Y4sie 74 2 7Y F59
shaEe] S8 Tk i, o4 2d 33, EY, AF, #7] FoA @ #2xH
glon, getAF Ade A4 fFHge] Uriche AFEY HAHT HE
9 B E H e 2ol diMTEeE MRS FE A#rdAE WS
dutg To] BT De AsSd e dEe) 9 Roe gy Yo fvg
Qs A4 HEE 7188 Inf% 100CFU(Colony Forming Unit) ol 8F2 7 5Ha
glon] WHOE 7]&«l: @lovt 500CFU/mis8t2 & 21§ Hgstn qloh
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cubdF AAENE T 5ll4 48EE 0~480CFU/mis] HeE AR, 8,
ggel HFA7} 2z 087, 1176CFU/MS) =2 FAE Eiv. ASHAF2(le-
vellol ma}d He$ B 68 B9 AAF o2 CFU/mie] 87t S64RE | FE&
FA=8ET 30~100CFU/MmEAke] 7} 294%, He® 71539 100CFU/mée]) 32 14
1ol gich, el A 7)& 4 8, oWe] YHAFHT AL wA w2 A5 A=
100CFU/mée] 4 Z&d W5 F 8 9% 4, 6T 2= A YgEd e 137
axaesl 242 AP 29E YU o 9% Aoz AL

g A, Ade AN HFHHE APy 25, AT AHD s 2
Mo ERARHEE EEE AL 37, EF ol 94 AEHE 71471
SEFHog dUAT F9 £37 Addez goda G234 gk g 44
A% HF YSAF LHFHo] 14152, 'MW FAE RAAATHR AN HEH
A7 E g9 Aeda(AER) e dedE Y EE 705%, Aes didd ¥
%& J25%e v EEH olF o sAgon, nHAo R G JddE ¥
%+ f3ich

Table 5. The monthly resulis of Total colony count!CFU/RE)

Month 3 4 5 & 7 8 8 10 11 12 Total
Min. 1 10 1 2 2 3 a 0 o 0 ]
Max. 280 200 230 480 340 430 470 97 8 120 480
Mean 56.1 864 490 489 558 97 1176 286 410 415 583

Table & The monthly results according to Total colony count level.

Total colon The MNo. of detection in each month
cFEFtU};E 3 4 5 6 T 8 9 10 11 12 Totall%)
Total 17 17 17 17 17 17 17 17 17 17 170(100)
below 30 12 6 10 12 13 7 8 11 8 9 096(564)
30— 100 4 & 4 2 3 6 23 & 7 7 50(294)
100 over 1 3 3 3 1 4 6 0 2 1 24(141)

# duidFs 9eg TH7F L 100CFU/ =
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(2) 7 F o) WE(Indicator bacteria)

AEo|ABold WEFn 4 TR v4EE 2 TN LEEES
Eney ¥ Wi A7 A4S e S oj4EE FYsle TE, oW 4
Hef e AErHEL Wa] g F JAFE, 294 AT T, 44 A4 TE,
=pdg d¥stad.

(D jFdZ(Total coliforms, TC)

A2 To|H E7H = B4 714, Gram £4, ¥ EALT RS F5S
Hasie] 43 728 #AsE T2 260, Bx, g, 4EHST g4 EY
33, sk Fol HEH A 248t

olWl =4} 3, B 7oA BEo] s 1717 A4 F 13670 FAHAH A
el e F 0%ne] AEEE LU0 132 ¥ EEE T o] A 124 7 =)
Aé¢ 5o FE2EE ngon FHdE ojFfe] L& HEEE Hole A o
gelgde F o A7 JFAZ Bl

opect Alel(Egk GUARAE 53 F2EE 78] ddE o2 A ofF
FTo] A FEE sMede] hdes, dadae] dEHGR A £
2o 8% e} WAFe Ego] Hyickn FA6r]) Roe BHLE 29
A€ ART + & el

Table 7. The monthly results of Total colilorms

Sampling The No. of detection in each month
Mo, c
(%) 3 4 5 6 7 8 9 10 11 12 ToK%

170 @ 12 7 12 1% 15 18 17 1 16 136
(w63 1 WD .0 (@0 38 (94) (10.0) (94) (94) (30.0)

@ 2494 o 32 (Fecal coliforms, FC)
PAFEL Eofo|u} B2E MALLE e TFo] dfie]r] dEd £
oW APAE B e A7 ovs oE Rgds] fd dAIT F ¥
Wod e A4 F& 2494 AATTE 2YeE
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B4 AT EL AATE AY F BAY SANER 3, BCLEAA A2 4
AUBE ECH Aol HESD 445+ 100014 2443 Wobstel 7lag JA8E o
AFFLE Selvele) AS NeB4ANBA ZRHA o dFETd 4
WA g Re 245 UAH BAS AR Qo] 4T F FUANME 435G
Bom Adsin d,

B 8 B4 Y= w5 1027 B 2602 255% WS Moo,
HA&¥¥ e 36~23X10 MPN/100mée] 51 B 7 A= 68 MPN/100md € o}, PsasisE &
294 dBEF SES HANATY FFETHE M 440 o] BAY o
AT 200 MPNA0OmEs| A 27.6%, 200~2000+8 4 &= 85.2%] 42 daihs] ad &
Yehctn 0@ 2 v mebE oy 49 FAoE UA 2e WY 36~23X10
MPN/I0OTEE M4 AT Adslsde B8e 2 = U9

29 PEE 4NEY, #8719 7,599 B4 228 A%E vl 10,11, 1284
A AEdged, ol sarld ol4E Aqst 2x Add gal FAsss)
gehy Bk ope}, obss) A2 ash o] g Me] Thse aE] 297t LA HA
& fue] dFRFT 29F sHeAe] BelEon], 24P Zobsel fRo|
woldoEM 24 7 vHEY FURE] 2olir] Yrog 2P,

@ 244 |44 (Fecal streptococci, FS)

Adyee WA E Yoe P44 2A0F & oy AlE LUFEES B
el dAddle g2t U EEHH A 471980 24 $4M gFF,RY
Atz sy A4l FAFR Fol AdAAM dFFZEDG HA £ExHD /T,
Aol M FAFo] Hong FRodAE v|dE2 M 297 2,

E 3old B9 F 1023 A4 F 333, 124%8 F2E& 2Hoey 7,9 1094
A FEHUT AN AEYHE 316~75X10 MPN/10Omée| #HFEXE 163
MPN/100mé 51 .

U4 A447ae UM MEEA P 2F9EG FE RLEES ¥ 2949
A u4BE ge €A sley, 2o AEUA FEUA Pette Yo
FS: FC ratio® o] 4£%2 2t 86d MIuASAAFHAA SHEE H&4
Y M 2494 94477 (FS)e] £ 44 dFF2(FOEY &4 & AN
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vfsA 2, ol d¥ERE B4 AH4TT(FS)e] £ 44 AT A 4
=4 ve o] A2 FEA ¥ 290 0 B AMEE AL 5 A

T84 AT Z(FCIel 7, 8, 9o o] A&d Ad vjad ez 44
AFT8 (FS)& 10, 118 ] =7 i} JFole Al &8 2971540 29,
7Hede 8o 2971540 € e FAY 5 Usch 2, ojEe P
A 24 A2 @704 2 AFH 29 JAE AsHor 2 Zlag 4
7t

@ ®HFT (Pseudomonas aeruginosa)

ol X8 WA gt 4TS V2EHAY 22 EUME v|TH HFHEH T Fai g
o] gl REH Mo AHAd s EY, F7, &5 Foll 2X30, F
AEA Al &5 SR, Hiofs LHHF) e T2 2 ¥
f4o] ¥ F& oAk PojHo] FYPAE ¥4 = TETEE Uod o 71HY
HHgoes aAERc

o]y A Hi} =pFL 743 229 ofrEAM PEEHS <k 2ne] ATEE
Bgew et A 7P 94 dA3F Tl 284 A44TTEY g &0 94
worth =4 86d MERJdEEATHEAN 2D MEA 29 ke 55T
HE& 27.3%s v)Rsle w4 & FAYE € 5 ARl

Table 8. The result of Indicator bacteria in each manth
(Total coliforms,TC, Fecal coliforms,FC, Fecal streptococcus,FS, Pseudomonas

aeruginosa,PA)
S Sampling The No. of detection in each manth Range Mean

M. 7 & 9§ W 11 12 Total(%) (MPN/100RE) (MPN/100mE)
c W2 16 15 15 17 16 16 96(%1) A6~1LIXW' 46X
FC 102 9 T 6 1 1 2 2655 36~23X10 6.8
FS 02 8 4 6 9 4 2 33(324) 3IE-TSXIW 163
P4 102 2 0 0 0 0 0 1420 LIXW0~15%10 130
FGTC — 056 047 038 006 006 013 027 - =
FSFC - 089 057 10 90 40 10 127 - -
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(3) =87 L4 X oj4F ys

ol Eape]M e GREd] L8R} Sl Alded sl 3814 68" Alel, 47
YEL F=EA] Alde] g€ el 8] F2H2) 25H, F2| AEE YN8
debdga 3T 49E FHEo.

2y 1& 2% ¥, ¥ AT A2E0E Jeld Zice L£EX B Fo
A7 o @A g A= F 328 F 138406%), £25H, ¥ FARA P
AfeE 38(04%), £5F F& st o ¥4 Y& A5 168 (50.0%) A

o] @HEHN s=FHA)e 29e oo u4E HHTY Fayde o} 23
24 § g4l € ¢+ AUYen, 4% 2 FHA O g4 JE 498
ol Bzl A7t Aed 4 ol4E JAAE dA%HeY, O FHE o He
dEstAct.
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Fig. 1. The varation of Tolal colony count before, after disinfecting tap
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Fig. 2. The variation of Total colony count by elapsed time at A—Gu &1
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