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The physical properties, ccliform groups, and nutrients were investigated to evaluate the sanitary
quality of the environmental water at Chinju area from May to October, 1986.

The results were as follows ; The pH ranged from 5.4 to 7.8 ; water temperature ranged from 12.0
to 30.3°C; electrical conductivity ranged from 0.51 X 102 to 8.095 x 10% ut5/cm ; chloride ion ranged from
3.6 to 126.8mg/!l, respectively. Especially, the concentration of the chloride ion at St.9 was 109 mg/l

which was higher than those of others.
The NO3;~-N ranged from 0.2336 to 14. 1648 mg/! and the mean value was 5.4774 mg/!, the concentra-

tion of NOs;~-N at St. 2 was higher as 40 times than that of St.4.

The POS~-P ranged from 0.0013 to 0.8315mg/!, and the mean value was 0.0745mg/!, the concen-
tration of POS~P at St.8 was higher than that of others.

The Si0,-Si ranged 1.7 to 15.28 mg/! and the mean value was 5.81 mg/l. The value of St.8 and
St.9 were higher than those of other stations but this value were lower 10~13 mg/! than the criterion
for drinking water as 50 mg/l.

The bacterial density of the spring waters ranged 9.1 to 4, 600/100 m! (geometric mean : 205/100 ml)
for total coliform O to 460/100 m/ and 28.2/100 m! for fecal coliform.

Composition of coliform was 38.2% Escherichia coli, 25% Enirobacter aerogenes, 13.2% Citrobacter

Sfreundii and the others.
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Fig. 1. Collection stations of the envirnometal wa-
ter at Chinju area.
@ Bibong Mt. @ U’goksa @ Yugok-dong
@ Yacksooam (&) Mangjin Mt. ® Mangjin
Mt. @ Umsoodae (8 Kae-dong @ Sangbo-
ng-dong @ The upper of the Nam river
@ Chinju bridge @ Chinyang bridge.
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Table 1. Water quality of the each station at Chinju area (May—~Oct, 1986)

Parameter pH Temp. (°C) E.cond. (x10%0/cm)
Station Range Mean Range Mean Range Mean
1 6.0~6.6 6.4 13.7~17.5 15.4 1.65~2.115 1.880

2 6.5~7.1 6.7 14.8~-19.5 16.8 2.38~3.045 2.787

3 6.2~6.9 6.6 12.0~16.0 14.1 1.74~2, 255 1.912

4 6.8~7.1 6.9 13.5~17.8 15.0 0.77~0.925 0.844

5 6.2~6.8 6.6 14.0~17.0 15.4 1.18~1.470 1.308

6 5.4~5.7 5.6 15.2~22.0 17.6 0.63~0.693 0.661
Sub-total 5.4~7.1 6.4 12.0~22.0 16.2 0.63~3.045 1.565
72 6.4~7.6 6.7 16.0~24.0 19.2 0.66~0.804 0.730
Sub-total 6.4~7.6 6.7 16.0~24.0 19.2 0.66~0.804 0.730
8% 6.5~7.1 6.9 14.0~19.0 17.1 4.80~7.050 5.784

9 7.0~7.2 7.0 15.0~17.5 16.1 6.82~8.095 7.405
Sub-total 6.5~7.2 7.0 14.0~19.0 16.6 4.80~8.095 6.595
109 6.9~7.8 7.2 19.5~30.3 22.6 0.51~0.810 0.668
11 6.5~7.2 6.8 18.2~27.0 22.0 0.51~0.798 0.677
12 6.7~7.3 6.9 18.0~27.0 21.9 0.59~0. 883 0.685
Sub-total 6.5~7.8 7.0 18.0~30.3 22.2 0.51~0.883 0.677
Total 5.4~7.8 6.7 12.0~30.3 17.4 0.51~8.095 2.145

1) ; spring water from St. 1 to 6,
9 ; river water from St. 10 to 12.
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Table 2. Nutrients and chloride ion of each station at Chinju area (May~Oct. 1986)

NH*-N(mg/l) (x107%)

Parameter NO=2-N (mg/DH( x107%) NO-3-N (mg/D)
Station Range Mean Range Mean Range Mean
1 0.9~ 7.7 3.2 6.5192~10. 8388 8.9520 — —
2 0.9~13.5 4.5 9.2335~14.1648 12.1004 — —_
3 0.9~12.5 4.9 6.9069~10. 1627 6.3844 — —
4 0.1~ 2.2 1.3 0.2336~ 0.3170 0.2625 —_ —_
5 0.5~ 4.5 1.9 0.3583~ 5.8540 3.6402 — —
6 2.6~ 5.4 3.4 1.1837~ 1.8771 1. 5070 — -
Sub-total 0.1~13.5 3.2 0.2336~14.1648 5.4744 — —
7 1.6~ 2.5 2.1 0.3877~ 1.2438 0.7347 — —
Sub-total 1.6~ 2.5 2.1 0.3877~ 1.2438 0.7347 — —_
8 4.6~13.5 7.2 0.7437~18.7242 7.8053 — -
9 1.4~12.4 4.9 0.0133~ 0.8715 0. 2897 — —
Sub-total 1.4~13.5 6.1 0.0133~18.7242 4.0475 — -
10 6.4~97. 4 29.1 0.3303~ 0.8927 0.5659 12.3~ 78.5 36.5
11 8.5~95.5 30.8 0.2258~ 0.9519 0.5104 10.3~ 68.8 43.4
12 7.9~102.5 31.3 0.2517~ 1.1805 0.5483 11.0~140.2 71.0
Sub-total 6.4~102.5 30.4 0.2258~ 1.1805 0.5415 10.3~140.2 50.3
Total 0.1~102.¢ 11.7 0.0133~18.7242 3.9278 10.3~140.2 50.3
Paramater  PO3~,~P(mg/l)( x 1073) Si0,-Si(mg /1) Chloride ion(mg/l)
Station Range Mean Range Mean Range Mean
1 16.7~ 27.3 22.0 5.68~ 6.2 5.86 19.7~ 21.2 20.3
2 28.3~ 47.8 35.5 6.0 ~ 6.48 6.22 16.8~ 24.4 21.0
3 10.7~ 23.1 13.1 4.75~ 5.12 4.91 10.5~ 12.8 11.7
4 12.7~ 23.8 18.6 4.88~ 5.8 5.40 3.6~ 4.1 3.8
5 8.6~ 22.4 14.4 4.88~ 5.75 5.27 11.5~ 14.4 13.4
6 5.0~ 17.2 10.3 4.6 ~11.2 6.04 8.9~ 12.9 11.1
Sub-total 5.0~ 47.8 19.0 4.6 ~11.2 5.62 3.6~ 24.4 13.6
7 1.3~ 9.4 5.3 1.7 ~ 3.35 2.57 4.3~ 6.9 5.7
Sub-total 1.3~ 9.4 5.3 1.7 ~ 3.35 2.57 4.3~ 6.9 5.7
8 430.0~831.5 617.7 11.48~15.28 12.69 24.8~ 56 40.5
9 8.8~ 38.4 23.9 10.00~11 10.33 91 ~126.8 109.0
Sub-total 1.3~831.5 320.8 1.7 ~15.28 11.52 24.8~126.8 73.7
10 10.3~ 46.7 21.8 1.95~ 4.73 3.24 3.6~ 5.5 4.5
11 7.8~ 52.8 31.8 1.96~ 3.8 3.11 3.8~ 5.5 5.0
12 6.6~ 51.8 27.3 1.95~ 3.48 3.11 3.7~ 5.4 4.8
Sub-total 6.6~ 52.8 27.0 1.95~ 4.73 3.15 3.6~ 5.5 4.8
Total 1.3~831.5 74.5 1.7 ~15.28 5.81 3.6~126.8 8.2
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Hsol slaeh. 8 B9 B BEMR $SEd
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Table 3. Bacteriological examination results of the each station at Chinju area (May~Oct.

1986)
M P N/100m!
Parameter Total coliform Fecal coliform Fecal streptoccus
Station Range G. M. * Range G. M. * Range G.M.*
1 150 ~ 2,400 209 3.6~ 93 24 — —
2 240 ~ 2,400 587 23 ~ 240 94 — —
3 23 ~ 4,600 292 3.6~ 93 18 — —
4 39 ~ 150 69 0 ~ 75 11 — -
5 43 ~ 240 57 3.6~ 43 15 — —
6 9.1~ 460 16 0 ~ 460 7.4 — —
Sub-total 9.1~ 4,600 205 0 ~ 450 28.2 - —
7 0 0 0 0 — —
Sub-total 0 0 0 0
8 930 ~ 11,000 3, 056 36 ~ 2,400 174 15~ 450 38
9 0 ~ 3.6 1.5 0 0 — —
Sub-total 0 ~ 11,000 1,533.8 0 ~ 2,400 87 15~ 450
10 93 ~ 11,000 751 43 ~ 1,500 379 0~ 750 9
11 24,000 ~240,000 75,715 2,300 ~110,000 19,183 200~2, 400 662
12 4,300 ~460,000 25,411 4,300 ~110,000 8,582 91~ 240 162
Sub-total 93  ~460,000 33,959 43 ~110,000 9,381 0~2, 400 278
Total 0 ~460, 000 0 ~110,000 0~2, 400
* G.M ; geometric mean value
B R AE 12fAFH B5oF BEe R JeF wekw B
sl vl HRIES] FEEEST 3m vlkal SEelAdE )
2) BE#E

86% 7t KIBHRE: Bitkold s, 15mBl kelels 50%
7t BtEold et & F90] #H&dt vl gle

WO B FH ez dty RE T
K&l T2 29 Ee] KEN BEE 73+ A2
2 BHEH, Gordon®le] {kabd, HERABES
B Salmonella B Fo] 2K WHEHe BHT ¢ A
otz Zzstm glel, 43 HES sl FHES d
Zhe oF & o)}

LAY ABEE SHEEES 93~460,000/100 ml,
SEHEE 33,959/100m! g, EERABEHE =&
#wEe e gy

T RO fED I 12449 KIBE
FE A4 24,000~240, 000/100 mi, 4,300~460, 000/
100 m! 2 A1 FEHE A3l w3k &% &K K
B el LEENE KRG ERELAAY KB
BEs HERABHE SHRES THET £4
36~110,000/100 m!, 6,483/100m!; 15~46,000/100
ml, 1,659/100 ml 0 2 #asts 9] &K RK7 #H

BRIL ARG % Hieslol &8s 45 A+

ole = AKile]l LHFsE 5494 108 el 7
B BITE BE QAA @R £4348 &l
TR A, s HAORmRE] EEe] ohdrt

BEE SR e Bk Hie Bt A
stebn gies HiEhel Awk EHishsi o

S Ao B 15~460/100m Har, LKl
Ae RBEEe EERXBEY ®BEA F3d
HiEE 1164 210~2,400/100m! 2 & #iig el
@4

Table 4 ol A= Hug Bl ABBES MRS el gl
<.

M 68 Mol A Escherichia coli 7} 258{#k(38.2
%) 2 #— wkorow, Enterobacter aerogenes 7} 17H§
¥:(25%), Citrobacter freundii 7} 9E#R(13.2%) I
oleleh. A RKS kA E. coli fpiksRe] 83.3
%o &3 B Al KB 7552 w4
ol K ke o) HE BuEel ARM T8 &
st 47 HRY ¢ JdE& TS zhn gleded
BHEEE £ gl E. coli Geldreich ef al 30
9} Papavassilion et al 380 {&£35}md Aol v} KFEY
F#Eol A BEMeT #HMdrls stder, FHM
£ ARERFEEEY BBV A9 BRED 9 e
kS HMEA gz SATHE: AL REELELE
PR S 2m Avha sl
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Table 4. Coliform classification results by IMVIC reaction and E.C. test(May~Oct. 1986) -

Groups Escherichia coli Citrobacter freundii Enterobacter aerogenes
Untyped Total
Station I T @[T N Sub-total I 1 Sub-total I @I T N Sub-total
1 5 0 0 0 5 1 0 1 0 0 0 O 0 1 7
2 4 0 0 O 4 1 0 1 0 0 0 1 1 1 7
3 3 0 0 O 3 1 0 1 0 1 0 0 1 2 7
4 2 0 0 0 2 0 3 3 1 0 0 1 2 0 7
6 0 0 0 O 0 0 0 0 2 1 0 0 3 1 4
6 3 0 0 0 3 0 0 0 0 0 0 O 0 2 5
Sub-total 17 0 0 0 17 3 3 6 3 2 0 2 7 7 37
7 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
8 2 0 0 o0 2 0o 2 2 1 0 0 2 3 1 8
¢ 0 0 0 O 0 0 0 0 0 0 0 O 0 1 1
Sub-total 2 0 0 O 2 0 2 2 1 0 0 2 3 2 9
10 2 0 0 0 2 0 0 0 0 0 ¢ 2 2 1 5
11 2 0 0 0 2 0 1 1 o 1 0 2 3 2 8
12 3 0 0 0 3 0 0 0 i 0 0 1 2 4 9
Sub-total 7 0 0 O 7 0o 1 1 1 1 0 5 7 7 22
Total 25 0 0 0 26 3 6 9 5 3 0 9 17 16 68
(%) 38.2 — — — 38.2 4.4 8.8 13.2 7.4 4.4 — 13.2 25.0 23.5
455, BBEL 9ol A= HEF 140m AT AREA Bifko]
= # & WAL 100me/l 2 EA vebasl

TN ffEshe ke 6fFRT, & ¢ =
A 2fART, PRI MERT, (LK SMEAT % M 12ERE
sk ol o] AKEEHA LEI H@EHE o
JLA- 1986°F 5 [H4E 10JiAloldl 6[EIC] AA
2 B EA ol 59 BB ME BEEEY B
1bel-& ¥R, 1H4EIRETME 3 R MRE =
#oll el whm) el

1. pHY] #{EEEYE 5.4~7.8907, #MAE F
¥y 6.42.4 % EBRtEAgoh. AKES 12.0~30.3°CE
A 2oz watgd on, Ak 20C°F L8R
o). CRAMHIEE 0.51x 102~8.095 x 102 ui5/cm 24
fiy R ot A ek wieleh
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ow, kgsl, HE; 27F HEEh 40041 Bo} 40f5 BlEo
2 453 wokch. BERME 852 0.0013~0.8315mg/!
= OMEG AR e, HiEh 82 ¥ 0.6177
mg/l & =0 BREQT HBE BERe 171528
mg/l g ow, #Eh 83l 9o A iy 10~13 mg/l 24
Tk ok, HHEME 50 pom ol & RiEE g b Bifke] &
BEE 3.6~126.8mg/l 3. {LKe 22

A ek

3. HYREMEY ofEs KRS 58 KB
RS 9.1~4,600/100mi, FERABE L 0~460/
100 ml 24 kK KEEHA FAEE o2 vk
oh. EE 113} 129] ke KRB 4,300~
460, 000/100 ml, FEfERABE ] 2,300~110, 000/100
ml 24 BEI FRES Hetd ek

4. Escherichia coli = 5y g 685k 33.2%
(26 WHOE A vheputeh
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