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Distribution and Dynamics of the Total Bacterial Number in the Kyongan Stream and Paltang
Reservoir. Shin, Jae-Ki*, Kyung-Mi Park, Soon-Jin Hwang and Kyung-Je Cho!?
(Department of Biological Systems Engineering, Konkuk University, Seoul 143-701, School
of Environmental Science and Engineering, Inje University, Kimhae 621-749, Korea)

Total bacterial density was investigated in the main stream and tributaries of the
Kyongan Stream and inlet parts of Paltang Reservoir from September 2000 to
February 2001 by acridine orange direct count (AODC) method. Total bacterial
number in the Kyongan Stream was mainly under influence of the effluent
discharge of sewage wastewater treatment plant (SWTP) located in the upstream or
downstream. Decreasing rate with water flowing distance (km) in the main stream is
0.13x 106 cells/ml, and it was estimated to much accumulating quantity on the stream
bed during transport to downstream. Average values of total bacterial humber in
September~ October, November and December~ February were range 1.74~3.10 x
108, 1.86~7.30x 108 and 4.56~ 8.75 x 10° cells/ml, respectively, and were high at low
temperature than that of high temperature period. Total bacterial number was more
abundant at below 10°C with 2.1~ 3.0 folds than at above 10°C. Water quality by total
bacterial number was classify to eutrophic and the potential of wastewater treated
effluent for the microbial contamination assessed to very high. The results of this
study indicate that the management of point source, SWTP effluent, is urgent to
mitigate bacterial impact of Paltang Reservoir as well as the Kyongan Stream.

Key words : Kyongan Stream, Total bacterial number, Paltang Reservoir, Point
source, Sewage wastewater treatment plant (SWTP)
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Fig. 1. Map showing sampling locations for the survey of
total bacteria from upstream to downstream of the
Kyongan Stream and Paltang Reservoir. P sym-
bols and arrows indicate district sewage waste-
water treatment plant (SWTP) and sampling point
of each tributary, respectively.
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Table 1. Average composition for each environmental parameters in the Kyongan Stream and Paltang Reservoir from
September, 2000 to February, 2001. +: Standard deviation. Parenthesis indicate maximum and minimum value,

respectively.

Parameters\Systems Main stream Tributary Reservoir SWTP* effluent
. 8.446.6 7.8+6.4 8.4+7.0 -
Water temperature (°C) (19.2/1.3) (19.6/0.9) (19.9/0.6)
. 12.8+3.4 134436 133436 -
Dissolved oxygen (mg O/l) (19.7/7.3) (19.9/7.1) (19.9/8 5)
o 7.440.2 7.6+0.6 7.940.5 -
p (8.1/7.0) (9.5/6.8) (8.9/7.1)
, 5414214 3124109 167477 9524446
Conductivity (uS/cm) (945/194) (547/118) (362/79) (1,635/432)
o 6.3+7.1 6.2+13.8 41+3.9 14.6+24.8
Turbidity (NTU) (44.8/1.9) (82.810.3) (17.1/1.0) (81.7/1.3)
. 3.91+2.18 3174201 4.05+2.14 8.04+4.85
. + + + +
Total bacterial number (x 10°cells/ml) (8.60/0.16) (8.30/0.23) (8.10/0.59) (20.00/2.60)

* Sewage wastewater treatment plant.
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Fig. 2. Spatial variations of total baterial number in the
Kyongan Stream and Paltang Reservoir. Vertical
bars, dotted line and arrows indicate standard de-
viation, mean level and inflowing point of SWTP
effluents, respectively.
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Fig. 3. Spatial distributions of total baterial number in
the tributaries of the Kyongan Stream. Vertical
bars and dotted line indicate standard deviation
and mean level, respectively.
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Fig. 4. Relationship between water temperature and total
bacterial number in the Kyongan Stream and

Paltang Reservoir. N =120.

Table 2. Comparison of total bacterial abundance accord-
ing to water temperature differences in the Kyon-
gan Stream and Paltang Reservoir. +: Standard

deviation. Unit : x 10%cells/ml
Water systems Above 10°C Near 10°C Below 10°C
\Temperature (September (November) (December
P ~ October) ~ February)
Main stream 245+1.34 350£1.63 5.10%£2.10
Tributary 1.74+0.89 1.86+0.57 4.56+1.84
Reservoir 1.85+0.89 3.43+0.72 5.58+1.50
SWTP=* effluent  3.10+0.51 7.30 8.75+2.27

* Sewage wastewater treatment plant.
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“,’—l 2.20~12.30 x 108 cells/ml& 7}z} wlofof, Fodof 2
Hojoro g Hrlsl:= 7)F (Wetzel, 1983; Rheinheimer,
1985 % 43 o, AU EF AF B35 Y A

Table 3. Comparison of the total bacterial number observed at different inland waters of Korea.

Total bacterial number

Locality Study period (x 106 cells/ml) Analytical method References
Chunchon Reservoir 1987 0.22~0.57 DAPI Sk = (1988)
Paltang Reservoir 1987 ~1988 0.93~3.15 DAPI etz % (1989)

2000~2001 0.59~8.10 AODC This study
Paro Reservoir 1987 0.03~1.31 DAPI qk3} o] (1988), oF 5 (1988)
Small ponds* 1995 0.30~2.30 AODC ek=} A (1996)
Soyang Reservoir 1987 ~1988 0.35~4.22 AODC 743} 7] (1989)
198? 0.38~2.11 DAPI ot % (1988)
1990 0.40~4.70 AODC 3 % (1997)
1994 0.50~3.40 AODC ot % (1995)
Taechong Reservoir 1993 1.80~21.1 AODC 7] 5 (1995)
Uiam Reservoir 198? 0.16~1.13 DAPI Sk = (1988)
Kyongan Stream
- main stream 2000~2001 0.16~8.60 AODC This study
- tributary 2000~2001 0.23~8.30 AODC This study
SWTP** effluent 2000~2001 2.60~20.0 AODC This study

*: Ponds are in Kangwon National University, ** : Sewage Wastewater Treatment Plant.
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