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This experiment was carried out to evaluate the water quality in the lower part of the Nagdong
river in Korea. Three hundred and sixty water samples were collected from the 15 stations from
December 1981 to November 1982 by tide(see Fig.1). Water temperature, pH, chloride ion, salinity,
total coliform, fecal coliform, viable cell count and the composition of coliform were observed to
evaluate the water quality.

The variations of water temperature was ranged from 2.0°C to 29.5°C and as mean value from
15.8°C to 18.9°C. The range of pH was 6.00-8.88 and 7.20-7.96 as mean value. The concentration
of chloride ion from St. 1 to 5 was higher as 17.51-771 mg/! in flood tide than 13.12-264.58 mg/! in
ebb tide. Specially, water quality at St.1 (Samrangjin) which located about 46 A far from Hadan was
also influenced by tide. Salinities of water in flood tide were a litte higher (11.05~31.08%;) than
those of in ebb tide (7.80~29.28%).

Total coliform MPN’s ranged from 3.6/100 ml to 460,000/100 ml. The geometric mean value of the
upper area (included St. 1~3) was 259~538/100 m/, that of the middle area (included St. 4~6) was
1,097~39, 544/100 ml for it leveled heavy contamination. Specially, in the ebb tide St. 10 was
influenced by St. 6 and 7.

In the upper area, the geometric mean value of fecal coliform MPN’s was 109~199/100m! but in
the area in cluded St. 5, 6 and 7 were heavily contaminated by domestic sewage, waste water from
the factories area and bird’s excrement. Composition of coliform was 17% Escherichia coli group, 33%
Citrobacter frewundii group, 289 Enterobacter aerogenes group and 21 % others. Plate count of samples
was varied from <30 to 3.9X10%/m! during the study period.
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Fig. 1. Sampling stations of the lower part of the
Nagdong river.
1, Samrangjin; 2, Wondong; 3, Mulgum;
4, Gumgog; 5, Gupo; 6, Eolsukdo; 1st
water way: 7, 10, 13; 2nd water way: 8,
11, 14. 3rd water way: 9, 12, 15
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Table 1. The ranges of temperature, pH, chlorinity, and salinity of the samples

(Dec. 1981~Nov. 1982)

Items Min. Max. Mean Remark
Temgerature (°C) 2.0 28.5 17. 67

pH 6.00 8.88 7.66

Chloride ion (mg/I) 5.20 1,805 145.27 from St.1 to 5
Salinity (%,) 1.32 34.17 13.31 from St.6 to 15

Table 2. Annual menas and c.v. of the variables at each station by tide

(Dec. 1981~Nov. 1982)

Temperatre (°C) pH Cl- (mg/l) & salinity (%.)

Station __Flood tide Ebb tide Flood tide Ebb tide Food tide Ebb tide
Mean *C.V. Mean C.V. Mean C.V. Mean C.V. Mean C.V. Mean C.V.
1 17.6 0.50 17.4  0.50 7.62 0.07 7.79 0.06 **17.51 0.55 13.12 0.51
2 17.2  0.52 17.3  0.50 7.60 0.06 7.76  0.C6 19.75 0.60 13.57 0.55
3 17.0  0.54 17.2 0.52 7.41 0.05 7.56  0.04 21.75 0.57 14.45 0.48
4 16.6 0.50 16.9 0.50 7.35 0.03 7.37 €.C3 193.54 1.74 123.40 1.43
5 16.3  0.49 17.3  0.48 7.36 0.03 7.37 0.02 771.00 0.99 264.58 0.93
6 15.8 0.48 17.3  0.45 7.20 0.02 7.24 0.02 #11.05 0.33 7.80 Q.47
7 17.2  0.35 17.9  0.37 7.56 0.03 7.41 0.04 24.59 0.28 17.77 0.37
8 17. 4 0. 36 17.5  0.38 7.63 0. 03 7.53 0.03 19.78  0.43 14. 23 0.93
9 16.3 0.44 17.4 0.43 7.89 0.03 7.88 0.04 27.13  0.24 24.50 0.33
10 16.9 0.27 18.9 0.32 7.83 0.03 7.67 0.04 30.27 0.14 23.34 0.33
11 16.9 0.32 17.8  0.31 7.88 0.03 7.80 0.02 30.05 0.12 25.91 0.25
12 16.2 Q.40 17.7 0.38 7.86 0.02 7.92  0.03 30.38 0.11 28.39 0.20
13 16.8 0.28 17.7  0.32 7.96 0.03 7.84 0.03 31.40 0.17 28.39 0.23
14 17.1 0.29 17.5 0.32 7.93 0.03 7.91  0.03 31.08 0.13 29.28 0.18
15 16.8 0.31 17.3  0.33 7.90 0.03 7.84 0.03 30.50 0.08 29.13 0.16

* C.V., coefficient of variation; *¥station from 1 to
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Fig.2. Monthly variations-of the water temperature at each station with flood tide,
@ St 1; O, St 5; [, St 8; A, St. 14
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Fig. 3. The variations of annuat mean and range of the pH at each station with tide.
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Table 3. Bacteriological examination results of the lower part of the Nagdong river

(Dec. 1981 ~Nov. 1982)

MPN/100mi

Station Total coliform(T.C.) Fecal coliform(F.C.) F.C./T.C. Plate count/ml Number

Range G.M.* Range G. M. Range Median Sancl)gles
1 91 ~ 4,300 492 9.1~ 930 122 0.25 70~21,000 1,930 24
2 91 ~ 4,600 538 15 ~ 1,500 199 0.37 190~10,000 3,050 24
3 36 ~ 4,600 295 3.6~ 4,600 109 0.37 140~12,000 2, 000 24
4 75 ~ 4,600 1,079 7.2~ 4,300 314 0.29 140~ 5,603 1,850 24
5 430 ~ 93,000 4,834 91 -~ 46,000 1,538 0.32 320~ 9,700 2,500 24
6 7,300 ~460,000 39,544 2,300 ~460,000 15,030 0.38 500~39,030 6,250 24
7 2,300 ~150,000 21,078 2,100 ~110,000 12,643 0.60 500~30,000 3,300 24
8 150 ~110,000 4,303 73 ~ 24,000 1,867 0.43 <30~21,000 1,200 24
9 16 ~ 2,400 143 3.6~ 920 56 0.39 <30~ 2,700 80 24
10 23 ~ 46,000 1,891 23 ~ 46,000 872 0.46 <30~18,000 790 24
11 91 ~ 9,300 864 23 ~ 9,300 509 0.59 <30~ 2,800 205 24
12 3.6~ 930 97 3.6~ 430 50 0.52 <30~ 1,200 100 24
13 15 ~ 460 92 3.6~ 430 40 0.43 <30~ 4,900 82 24
14 9.1~ 930 128 9.1~ 430 40 0.31 <30~ 2,700 125 24
15 9.1~ 2,400 238 3.0~ 240 54 0.23 <30~ 3,700 140 24

*G. M., geometric mean value.
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Table 4. Coliform classification results by IMViC reaction and E.C. test(Dec. 1981~Nov. 1982)

Number of isolated strains (%)

Types Upper Middle

Ist 2nd 3rd

area area water way water way water way Total

E. coli group 1 13 50 99 40 34 236 (15.49)

i — -— — — 1 1 (0.06)

i 1 1 3 1 3 9 ( 0.59)

N 5 — 7 — 17 ( 1.12)

sub-total 19 56 102 48 38 263 (17.26)
(8.16) (15.73) (28.10) (16.11) (13.87)

Citrobacter frexndii group | 17 16 7 15 10 65 ( 4.26)

il 57 118 91 78 95 439 (28.81)

sub~total 74 134 98 93 105 504 (383.07)
(81.76) (37.64) (27.00) (31.21) (88.32)

Enterobacter aerogenes 1 12 12 16 8 14 62 ( 4.07)

group I 63 75 79 68 48 333 (21.85)

E 2 — —_ 1 — 3 ( 0.20)

I 18 5 2 5 6 36 ( 2.36)

sub-botal 95 92 97 32 68 434 (28.48)
(40.77)  (25.84) (26.72) (27.52) (24.82)

Untyped 45 74 66 75 63 323 (21.19)
(19.31) (20.79) (18.18) (25.16) (22.99)

Total 233 356 363 298 274 1,524

* upper area: st. 1,2 and 3; middle area; st. 4,5 and 6; 1st water way: St. 7,10 and 13; 2nd
water way: St. 8,11 and 14; 3rd water way: St. 9,12 and 15.
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