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Behavior of Water Quality in Freshwater Lake of Tide Reclaimed Area
Using SWMM and WASPS Models
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Abstract

Lake water quality assessment information is useful to anyone involved in lake management, from
lakeshore owners to lake associations. It provides lake water quality, which can improve how to manage lake
resources and how to measure current conditions. It also provides a knowledge base that can be used to

protect and restore lakes.

SWMM was applied to simulate the discharge and pollutant loads from Boryeong watershed, and WASP5
was applied to analyze the changes of water quality in Boryeong freshwater lake. In each model, the most
suitable parameters were calculated through sensitive analysis and some parameters used default data.
Simulated in SWMM and measured discharge showed the accuracy of 88.6%. T-N and T-P exceeds the
criteria in the simulation of water quality in Boryeong freshwater lake, and control of pollutant loads in the
main stream showed the most effective way. Integrated water quality management system was developed to
give convenience in the operation of SWMM and WASPS and data acquisition.

Keywords : Freshwater lake, Pollutant load control, SWMM, WASPS5, Water quality model
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Table 2 Properties of freshwater lake

Section Unit | Specification { Remarks
Watershed area ha 14,180
Irrigation area ha 4,722 Full
Reservoir capacity | ha-m 1,933 supply

Fquirement storage | ha-m 1,551 level
Full water area ha 582

Hongseong-enp

Dekjong bridge

_ Gwangcheon
/ bridge

(%
Boryeong

seadyke Boryeong-si

Fig. 3 Location of Boryeong freshwater lake
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Fig. 5 Seil drainage distribution map

[ Seawater
Fresh water
0 mud flat

B3R Settlement
B Cutivated area
{"7 Forest

2000 4000 Meters

Fig. 6 Land use map

Table 3 A conversion unit area for each animal

(unit: m®)
Dairy cow Poultry (per head) Swine
{per 100
(per head) |30 head | 50 head | 70 head | 90 head | head)
895 1974 | 1872 174 1712 | 4275
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Table 5 Basic parameters for the model
Parameters ISC Definition and Unit Manual | Application
Growth 41 Saturated growth rate of phytoplankton, (day™) 2 2
Light formulation switch
43 1 : use Di Toro et al(1971) 1 2
Light 2 use Dick Smith's(USGS)
44 Maximum quantum vield constant (mg C/mole photons) 720 720
45 Chlorophyll extinction coefficient (mg chl-a/mi") 0.017 0.017
Nitrogen half-saturation constant for nitrogen for _
48 0.025 0.02
phytoplankton growth (Ly/day) ?
Phosphorous half-saturation constant for
; 49 I 005
Nutrient phytoplankion growth(mg PO,-P/L) 0.001 0.005
57 Phosphorus-to-carbon ratio in phytoplankton (mg P/mg C) 0.025 0.025
58 Nitrogen-to-carbon ratio in phytoplankton (mg N/mg C) 0.25 0.25
o0 Endogenous respiration rate of phytoplankton at 20C, (day™) 0.125 0.125
Death 51 Temperature coefficient for phytoplankton respiration 1.045 1.045
52 Non predatory phytoplankton death rate, (day™) 0.02 0.02
120 1000 eoppe- - B "~
10 —&— Manning Coefficient ig i H :1r_a|nf:’<)ll(mm/h)
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Reference * KIC (Saturated growth rate of phytoplankton)
PHIMX (Maximum quantum vield constant)
ITOT (Total daily solar radiation)
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