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A Water Quality Modeling Study of Chunggye Stream during Combined Sewer Overflow Period
Yi, Hye-Suk - Park, Seok-Soon

Department of Environment Science and Engineering, College of Engineering, Ewha Womans University

ABSTRACT : A water quality modeling study was performed for Chunggye stream during combined sewer overflow(CSO) period, utilizing
the diagnostic system for water management in small watershed, CREEK-1(Cyber River for Environment and Economy in Korea). This system
integrated geographic information system, data base, landscape ecological model(FRAGSTATS), watershed model(SWMM), water quality model
(WASP5), and computer graphic. In this study, the watershed model and water quality model were extensively utilized so as to simulate
water qualities and flow in Chunggye stream during wet periods. The Chunggye stream watershed was divided into 18 sub-basins in the
watershed model and the stream reach into 11 segments in the water quality model. The watershed model was validated against field mea-
surements of BOD, TN, TP, and flow at the downstream location, where the model results showed a reasonable agreement with the field
measurements at all parameters. From this study, it was shown that the stream water quality would change along with elapsed time from
rainfall start as well as rainfall intensity. The model results indicated that the water quality would significantly upgrade due to the first flush
and high sewage ratio of CSO at the beginning of rainfall event, but become degraded along with the runoff increase due to dilution effect.
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Table 1. Geological information of sub-watershed in the
Chunggye Stream area

Stream Code Width  Area lmpfervious
Sub-basin (m)  (ha) ratio(%)

Chunggye  Upstream CG1 44657 5675  21.26

CG2 4553 4939 1435

CG3 5380 436.6 3935

CG4 578.1  353.0  34.66

CGS 4867  582.1 23.83

CGo 2885 2365 38356

CG7 378.5 2489 2521

CG8 7181 1932.0 49.06

CGY 2622 4838 4149

CG10 5782 4245  40.80

CGl1 806.9 7221 4444

CG12 6553 3917 47.46

CG13 1139.6  56.7 48.64
Downstream CGl14 5456.0 607.5  44.10

Jungrung ~ Upstream JR1 140129 24608 26.28

Downstream JR2 6709.3 11189 37.76

Seongbuk SB1 5677.7 19593  29.03

Wolgok WGl 9081.2 963.0  36.99
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Fig. 2. The model linkage of CREEK-1.
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Table 2. File name definition of CREEK-1

Item Definition
Rain.dat Precipitation data
dat Flow.dat Flow result data
Rain.inp Precipitation information input file
) Runoff.inp Watershed information input file
P Extran.inp Stream information input file
Wasp.inp Water quality input file
. Rain.int Interface file for RUNOFF
m Runoff.int Interface file for EXTRAN
Rain.out Output file of RAIN
out Runoff.out Output file of RUNOFF
Extran.out Output file of EXTRAN
hyd Flow.hyd Interface file of flow result for WASP
nps Runoff.nps Nonpoint input file for WASP
edf Wasp.edf Water quality result of WASP
msb Wasp.msb Mass balance result of WASP
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Table 3. Main coefficients for simulations using WASPS

1
Definition Unit Genera Value*

Range
0.09~0.13 0.11

Nitrification rate at 20°C day’

Half-saturation constant for O,

.. e . /L 2.0 2.
limitation on nitrification mg0; 0

Denitrification rate at 20°C day 0.09 0.09
If-sat.
Half-sat. consiant for 0, mgO/L | 01 | 01
limitation on denitrification
Maximum phytoplankton growth rate day” 2.0 2.0

Half-sat. constant for N limitation

X 025
to phytoplankton growth mgN/L | 0.025 1 0.2

Half-sat. constant for P limitation

001 0.0
to phytoplankton growth mgp/L | 0 ol

Phytoplankton respiration rate day’' 0.125 | 0.125
Non predatory phytoplankton death rate| day’ 0.02 0.02
mgP/mg | 0.025 | 0.025
mgN/mg| 0.25 0.25

P to C ratio in phytoplankton

N to C ratio in phytoplankton

CBOD deoxygenation rate at 20°C day’ 0.16~0.21 0.19
O to C ratio in phytoplankton mgOy/mg| 2.6667 | 3.0
Mineralization rate of DON day” 0.075 | 0.075
Mineralization rate of DOP day 0.22 0.22

. 9
* Values are given in Ambrose.”
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