Korean J. Limnol. 33 (4) : 387~394 (2000)

AlRH 7| * -
(A= et A A e A 2= 83}, A& 143-701,
125 A SALAT A, A 305-390,
21 A W S 7 A 2R S, s 621-749)

EFY - &7 -

Eutrophication and Water Pollution Characteristics of the Kyongan Stream to Paltang
Reservoir. Shin, Jae-Ki*, Joo-Lae Cho?, Soon-Jin Hwang and Kyung-Je Cho? (Department
of Biological Systems Engineering, Konkuk University, Seoul 143-701, !Water Resources
Research Institute, KOWACO, Taejon 305-390, and 2School of Environmental Science and
Engineering, Inje University, Kimhae 621-749, Korea)

Water pollution characteristics were investigated in the Kyongan stream and major
inlet parts of Paltang Reservoir from April to July, 2000. Water quality in the
Kyongan stream was extremly deteriorated by treated wastewater discharge at near
sewage wastewater treatment plant (SWTP) located in the upstream, and it is likely
to influence eutrophication of the lower part of the stream. Water quality of the
Kyongan stream showed a typical hypertrophic condition. Influxed concentrations
with NH4 and SRP into the main stream from SWTP were declined precipitously as
water flowed toward the lower part of the stream, and chlorophyll-a explosively
increased in the midstream. Average concentrations of NH,, SRP and chlorophyll-a
in the main stream were 1,343 pg N/I, 1,779 pg P/l and 188 pg/l, respectively. Parti-
cularly, phosphorus load was very high, and its influence on the algal growth
stimulation was remarkable. In comparison with the water quality inflowing into
Paltang Reservoir, pollution status of the Kyongan stream was more worse than that
in the Pukhan River and the Namhan River. The results of this study indicate that
the management of point source, SWTP effluent, is urgent to mitigate eutrophica-
tion of Paltang Reservoir, and requires further necessary controls of inorganic phos-

phorus loading.

Key words: Eutrophication, Kyongan Stream, Nitrogen, Phosphorus, Paltang Reser-
voir, Point source, Sewage wastewater treatment plant (SWTP)
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Fig. 1. Map showing sampling locations for the water
pollution survey from upstream to downstream of
the Kyongan Stream and Paltang Reservoir. The
dam barrage and watergates of Paltang Reservoir
were constructed from 1966 to 1974. P symbols
and arrows indicate district sewage wastewater
treatment plant and sampling point of each tribu-
tary, respectively.
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Fig. 2. Spatial variations and distributions of chlorophyll-a, ammonium, nitrate, nitrite, soluble reactive phosphorus
(SRP), soluble reactive silicon (SRSi) and chemical oxygen demand concentration in the Kyongan Stream and Pal-
tang Reservoir from April to July, 2000. Vertical bars and dashed line indicate standard deviation and inflowing
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Fig. 3. Spatial variations and distributions of total nitrogen and total phosphorus concentration in the Kyongan Stream
and Paltang Reservoir from April to July, 2000. Vertical bars and dashed line indicate standard deviation and
inflowing point of sewage wastewater treatment plant (SWTP) discharge.
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Table 1. Comparison of water quality parameters at the three stations of inflowing rivers and stream, merging into
Paltang Reservoir from April to July, 2000. +: standard deviation.

Parameters\Sampling stations

Pukhan River

Namhan River Kyongan Stream

Chlorophyll-a (ug/l) 145+11.9 24.3+24.2 44.8+38.7
Total nitrogen (ug N/I) 2,459.0+459.9 2,588.0+154.0 4,179.5+2,068.8
Ammonium (ug N/I) 88.8+78.5 60.9+47.5 332.0+281.8
Nitrate (ug N/I) 552.6+167.8 631.6+167.0 476.1+317.3
Nitrite (ug N/I) 15.4+3.7 17.7+24 72.4+33.2
Total phosphorus (ug P/I) 58.7+17.8 60.3+11.6 180.2+24.3
Soluble reactive phosphorus (ug P/l) 1.4+1.2 1.6+0.9 161.6+244.3
Soluble reactive silicon (mg Si/l) 0.41+0.49 0.34+0.57 0.83+0.36
TN/TP ratio 42.9 23.2
DIN/SRP ratio 469.0 443.9 54
SRSIi/SRP ratio 292.9 2125 51
Chemical oxygen demand (mg O2/1) 58+2.2 54+17 8.4+1.2
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