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Assessment of Water Quality in Pyeongtaek Reservoir and Its Main Tributaries. Shin, Jae-
Ki*, Soon-Jin Hwang! and Kyung-Je Cho? (Environmental Research Center for Naktong
River Watershed, Inje University, Kimhae 621-749, Korea, 'Department of Biological
Systems Engineering, Konkuk University, Seoul 143-701, Korea, 2School of Environmental
Science & Engineering, Inje University, Kimhae 621-749, Korea)

The water quality of the Pyeongtaek Reservoir and its main streams has been eval-
uated for water pollution state in March, June, September and December, 2000. The
following are the findings: NH4 accounts for the majority of TN in the inflow streams.
In the reservoir, TN and NH,4 are the more present in the winter season and less in
the summer season, with 1.6~2.4 times of NOs; and 5.3~11.4 times of NO; found in
December and June compared with other seasons. The concentration of each compo-
nent is different between streams; NHs among inorganic nitrogen has the highest
concentration in the upstream, and NOs3 is more prevalent in the downstream. SRP
accounts for 25~69% of TP in the stream. Unlike N component, P component in the
reservoir rapidly decreases from upstream toward downstream, except in the sum-
mer. Average SRSi slightly increases in the fall, i.e., immediately after rainfall. In
the streams, the average concentration of chlorophyll-a ranges from 9 to 33 pg/l, and
is relatively high in the downstream. In contrast, in the reservoir, it is the highest in
the upstream where NH; and SRP are frequently found. In particular, diatom and
cryptomonad algae are bloomed in March, and blue-green algae in September; their
maximum values are 108 pug/l and 130 Wg/l, respectively. Considering the concentra-
tion of N and P nutrients, pollution loads can affect the Pyeongtaek Reservoir in the
downstream in this order: Ansong Stream<Osan-Chiwi Stream< Songhwan Stream
<Sojong Stream and Hwangguchi Stream. The water quality deterioration of the
major streams in the watershed of the Pyeongtaek Reservoir due to the effluents of
wastewater treatment plants and untreated domestic wastewater. The water pollu-
tion of the Pyeongtaek Reservoir is undergoing typical eutrophication, caused by
excessive N and P nutrients from the upstream of the watershed. It is mainly felt in
the winter and summer seasons.
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Fig. 1. Map showing sampling stations of Pyeongtaek
Reservoir Watershed.
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Table 1. General features of Pyeongtaek Reservoir. Year-
ly rainfall and sediment dredge quantity data
are in 2000 and during 1985 to 2000, respectively.

Attribute Pyeongtaek
Reservoir
Catchment area (km?) 40.4
Water surface area (km?) 0.6
Yearly rainfall (mm) 1,371.9
Maximum water capacity ( x 103 m3) 98,980
Available water volume (x 10% m?) 82,892
Mean water depth (m) 5.7
Hydraulic retention time (days) 29.5
Tide embankment lenght (m) 2,564
Tide embankment height (m) 17
Sediment dredge quantity (x 103 m3) 17,356

December 20, 1970

Construction period ~ December 19, 1973
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Table 2. Summation of major stream features situated in the Pyeongtaek Reservoir Watershed.

Factors / Streams Hwangguchi Chinwi Osan Ansong Total (Mean)
Watershed area (km?) 286.4 321.1 154.4 931.5 1,693.5
Stream extension (km) 51.4 41.1 36.0 59.5 188.0
Number of sewage treatment plant 2 1 1 8 12
Sewage generation quantity (x 103 m3) 338.9 116.4 90.4 145.7 691.4
Sewage treatment quantity (x 103 m3) 220.3 0.1 57.0 100.5 321.1
Sewage treatment efficiency (%) 65.0 0.1 63.1 69.0 (46.5)

Activated Activated Activated Activated
Treatment method sludge sludge sludge sludge
Main city Suwon Yongin Osan Ansong
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Table 3. Mean (£ SD) values of environmental factors in the watershed stream ends inflowing into Pyeongtaek Reservoir
at March, June, September and December of 2000.

Factors / Sampling streams Hwangguchichon Osan-+Chinwichon Sojongchon  Ansongchon Songhwanchon
Water temperature (°C) 17.8+7.9 17.3+8.2 20.6+8.7 15.8+8.0 16.6+8.5
Dissolved oxygen (mg O2/l) 5.6+0.8 11.4+16 6.3+1.2 79+0.4 6.4+1.3
pH 75+0.1 8.4+0.7 7.6+0.1 7.7+0.1 7.5+0.2
Conductivity (uS/cm) 646.5+121.2 660.3+146.2 791.8+83.4 295.8+60.6 433.3+148.3
Turbidity (NTU) 12.1+4.7 11.6+3.0 13.1+3.7 11.5+4.3 17.4+4.6
Alkalinity (mg CaCOg/l) 119.0+35.6 75.3+18.5 88.3+8.5 54.3+14.8 92.5+45.3
Hardness (mg CaCOa/l) 147.3+22.3 151.0+50.4 185.5+49.0 86.0+23.6 102.5+32.1

Total suspended solids (mg SS/I) 20.8+8.8 16.3+7.2 21.1+115 23.1+12.8 24.5+9.0
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Table 4. Mean (£ SD) values of environmental factors in each station of Pyeongtaek Reservoir at March, June, September
and December of 2000.

Factors / Sampling stations R1 R2 R3
Water temperature (°C) 16.3+10.2 16.3+10.3 14.9+9.7
Dissolved oxygen (mg Oa/l) 9.9+15 8.7+£1.0 79+16
pH 8.3+0.5 8.0+£0.5 7.9+05
Conductivity (uS/cm) 560.0+263.3 595.3+302.3 550.3+270.0
Turbidity (NTU) 19.4+44 40.5+£45.3 30.9+404
Alkalinity (mg CaCOa/l) 75.3+27.9 68.0+£25.7 63.8+£23.9
Hardness (mg CaCOa/l) 105.0+46.4 106.0+48.7 102.8+50.0
Total suspended solids (mg SS/I) 32.1+24.3 30.4+24.3 20.9+11.7
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Fig. 3. Seasonal variations of biological oxygen demand (BODs) and chemical oxygen demand (CODc,) in Pyeongtaek
Reservoir and its main streams at March, June, September and December 2000.
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Fig. 4. Seasonal variations of nitrogen nutrients concentration in Pyeongtaek Reservoir and its main streams at March,
June, September and December 2000.
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Fig. 5. Seasonal variations of phosphorus and silicon nutrients concentration in Pyeongtaek Reservoir and its main

streams at March, June, September and December 2000.
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