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The Sonakdong river is very important water source not only for agricultural water of Kimhae field
but also for fishery water. Recently the middle and lower areas of the river have the tendency to be
heavily contaminated by domestic sewage and agricultural chemicals.

Fifty six water samples were collected from 8 stations from July to December in 1985 for the
experiment (Fig. 1). To evaluate the water quality, pH, water temperature, electrical conductivity,
chloride ion, nutrients (NO3-N, NO3-N, NH}{-N, POj —-P, Si0.—Si), total coliform, fecal
coliform, and fecal streptococcus were determined.

Range and mean value of the samples were as follows; pH 6.3~9.4, 7.91; water temperature 6.1
~34.8°C, 23.88°C; electrical conductivity (from St. A to G) 1.575x 102~30. 50 x 102uz3/cm, 6.57 X
102 w3/em; chloride ion 23. 5~14, 300 mg/l, 770.0 mg/!; nitrite-nitrogen 0. 007~0. 110 mg/!, 0.053 mg/!;
nitrate-nitrogen 0.001~1.638 mg/{, 0.649mg/l; ammonia~-nitrogen 0.017~4.200mg/!, 0.497 mg/!;
phosphate~phoshorus 0. 011~0. 281 mg/!, 0.086 mg/!; and silicate-silicious 2. 4~6.5, mg/!l, 4.43 mg/i.
Electrical conductivity and chloride ion of the station F(Chomanpo) were 2.676 x 102u&cm and 123.99
mg/l which were lower than those of others.

Among the analyzed nutrients, silicate-silicious concentration was the highest through all the samples.

The bacterial density of the samples ranged 36~110, 000/100 ! for total coliform, 15~46, 000/100 m!
for fecal coliform and 3.6~15,000/100 m! for fecal streptococcus.

The range and the mean of the TC/FC ratio were 3.0~9.6, 5.51 and those of the FC/FS ratio
were 1.1~9.2, 6.19, respectively. On the other hand, fecal coliform was not detected in about 78%
of the water samples examined.

Composition of coliform was 52% Escherichia coli group, 3% Citrobacter freundii group, 13%

Enterobacter aerogenes group and 31% others.

* Sonakdong River: from Taedong to Songsan
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Fig. 1. River water sampling stations.

(A) Ammak (B) Sonam (C) Sikman-ri (D) Chukrim (E) Haepodo (F) Chomanpo

(G) Changnak (H) Songsan

— 348 —



EH#RIL LK L8 MeRn xE

2. BB
D —#edER

Fke pH & glass electrode pH meter(Corning
Model 5) =&, K- &3 1/109] 50°C HikiliEs
T feAst T BEMIEE Model CM-2A (TOA
Electronics LTD. JAPAN) W3S, Bifbol2 i
B AR oH{EEd bid |2 #ag
o},

2) EpEEE
TR 23R, 2N 2%, B3 e APHA.
AWWA and WPCF(1981)%¢], E:f¥: L HA
KRB (197009 £4 =3kt

9) BIRETEE

ABHE. RERKBES Wi ABES S8
3 e APHACI962)) kel sty BRES
AC B9 % Bivsstel Ashe ok,

MR R B

8 A HuEl A HEsl pH, XKil, WAHIE) B
dbol& MRS HWEST FHMS Table 14] viel
stk

1. pH

REEE Ko pHEEHEYE 6.3~9.44 0w
FEHEE 7.91 0]t}

& 5(1985)N el fkElw =Ee] A BWEAtA Y pH
FHHE 7.36~7.79 00, & & #5(1984)9] f&3F
A— tE A8 #HE BRAAS pHe i &

A B CDEF G H
STATION

Fig. 2. Monthly variations of the pH at each station
(Sept. ~Dec. 1985).
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Table 1. Water quality of the Ssnakdong River (Jul. ~Dec. 1985)

Electrical conductivity

Station pH Temperature(°C) x 102 pQ/cm Chloride ion (mg/l)
Range Mean Range Mean Range Mean Range Mean

A 6.4~8.2 7.50 6.1~32.2 22.97 1.575~ 5.630 2.697 23.5~ 743 177. 45

B 6.4~8.6 7.57 7.0~32.3 23.69 1.895~ 8.155 3.786 23.6~ 564 187.53

C 6.3~8.4 7.62 7.8~33.0 24.37 2.085~22.70 7.597 25.2~ 1,025 271.75

D 7.2~9.0 8.13 7.0~34.8 24.66  ,2.410~28.50 9.108 27.6~ 1,310 397.92

E 7.1~9.4 8.25 7.0~32.8 24.29 2.685~30.50 10.139 45.9~ 1,430 427. 28

F 7.8~9.1 8.13 6.8~33.4 24.06 1.970~ 5.150 2.676 24.0~ 390 123.99

G 7.6~8.4 8.13 6.6~33.0 24.01 2.835~29. 90 9.996 68.0~ 1,460 465. 42

H 7.1~8.2 7.82 7.7~30.5 23.00 9.145~256. 50 108.952 404.0~14,300 4,108.67

Total 6.3~9.4 7.91 6.1~34.8 23.88 1.575~256.50 13.366 23.5~14, 300 770.00
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Fig. 3. Monthly variations of the electrical con-~

ductivity at each station(Sept. ~Dec. 1985).
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Table 2. Monthly variation of the chloride
ion at each station
) 1985
Station Aug. Sept. Nov. Dec.
A 36.7 33.5 748 116
B 49.2 39.0 564 423
C 43.9 58.6 447 1,025
D 58.5 69.8 880 1, 310
E 45. 9 84.8 863 1,430
F 34.6 32.6 390 224
G 65.5 68.0 975 1, 460
*H 1,938.0 3,930.0 4, 080 14, 300
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Fig. 4. Variation of nutrients in each station of
the Sonakdong River (Jul. ~Dec. 1985).

Table 3. Nutrients concentrations of water samples in the Sonakdong River(Jul. -Dec. 1985}

NO,~—N(meg/l) NOs—-N(mg/l)

NH+-N(mg/l) PO~ —P(mg/D) Si0,~Si(mg/l)

Station

Range Mean Range Mean

Range Mean Range Mean Range Mean

moOmMmYuow >

Total

0.018~0. 047 0. 031
0.012~0. 101 0. 061
0. 008~0.110 0.072
0.014~0. 104 0.092
0. 007~0. 101 0.052
0. 012~0. 061 0.044
0. 008~0. 061 0.038
0. 007~0. 068 0. 037
0. 007~0. 110 0. 033

0.219~1.
0. 028~1.
0. 044~1.
0. 001~0.
0.122~1.
0. 086~1.
0. 007~0.

302 0.937
638 0.808
176 0.677
150 0. 658
332 0.541
152 0. 575
897 0.537

0. 122~0. 623 0. 356
0. 180~0. 858 0. 490
0.737~1.052 0. 865
0.165~0. 675 0. 361
0. 069~0. 751 0. 270
0.185~4.200 1. 351
0.019~0. 267 0.130

0. 040~0. 925 0.456 0.017~0. 473 0. 152

0. 001~1.

638 0. 649

0.017~4.200 0. 497

0.011~0. 084 0.035
0.029~0.281 0.111
0. 085~0. 157 0.139
0. 023~0. 218 0. 107
0. 025~0. 276 0.103
0. 024~0. 146 0.062
0. 016~0. 150 0. 072
0. 024~40. 134 0. 060
0. 011~0. 281 0. 086

4.0~6.5 4.72
3.0~5.3 4.27
3.6~5.9 4.83
3.0~5.8 4.27
4.0~5.0 4.50
2.4~4.6 3.92
3.5~6.5 4.52
3.5~5.8 4.38
2.4~6.5 4.43
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Table 4. Bacteriological examination results of river water in the Sinakdong River

(Jul. ~Dec. 1985)

' MPN/100 m!

Station Total coliform Fecal coliform Fecal streptococcus _’II;_'_((::_ F‘l—c x100 F.C
Range G. M. * Range G. M. Range G. M. ) %) -8

A 36~ 4,600 871 15~ 930 91 21 ~ 240 81 9.6 10. 4 1.1

B 3,900~ 46,000 12,769 2,400~11,000 4,201 120 ~ 2,400 561 3.0 33.3 7.5

C 2,400~110,000 18, 266 230~46,000 4,797 15 ~15,000 594 3.8 26.3 8.1

D 210~ 24,000 5,451 210~ 9,300 1,261 120 ~ 2,400 326 4.3 23.3 3.9

E 430~ 46,000 3,054 91~ 2,400 3% 9.1~ 210 50 7.7 13.0 7.9

F 930~ 24,000 3,005 210~24, 000 851 23 ~ 460 124 3.5 28.6 6.9

G 91~ 11,000 2,353 36~ 2, 400 306 3.6~ 1.100 63 7.7 13.0 4.9

H 91~110,000 6,098 91~ 4,600 1,363 21 ~ 1,100 148 4.5 22,2 9.2
Mean 36~110. 000 15~46, 000 3. 6~15, 000 . 5.51 21.26 6.19

*G. M: geometric mean value
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Table 5. Results of coliform classification (Jul. ~Dec. 1985)

Escherichia coli

Citrobacter freundii

Enterobacter aerogenes

Station I 1 OB N Total I I Total I I 0 N Total Untyped Total
A 2 0 1 o0 3 0 0 0 0 0 0 o 0 2 5
B 7 0 1 0 8 0 0 0 1 0 0 O 1 5 14
C 3 0 0 0 3 0 0 0 0 2 0 0 2 4 9
D 4 0 2 0 6 0 0 0 0 1 0 O 1 1 8
E 3 0 0 O 3 1 1 2 0 1 0 0 0 1 7
F 3 0 0 0 3 0 0 0 0 0 0 1 1 5 9
G 3 0 0 0 3 0 0 0 0 1 0 o 1 1 5
H 3 0 2 1 6 0 0 0 0 2 0 0 2 2 10

Total 28 0 6 1 35 1 1 2 1 7 0 1 9 21 67
% 41.79 52.24 2. 13. 43 31.34
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