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Prediction of Influence of Polluted Water Discharged
from Saemankeum Lake
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Abstract

The influence of polluted water discharged from the Saemankeum Lake is predicted by
using two-dimensional finite element model. The simulation results show that influence of
the polluted water to the northern part of the Kokunsan Islands is small during flood time.
The reason is because lock gates are located in the south of the Kokunsan Islands so that
tidal current directing north is blocked by these Islands. However, during the ebb time, the
influence of the polluted water is extended to the whole southern part of the Kokunsan
Islands. When the amount of ten percent of the total volume of polluted water is discharged
from the Saemankeum Lake, equi-concentration contour line of one tenth of initial discharge
concentration includes the inner area surrounded by Sinsi Island. Munyeo Island. Bian
Island, and Daehang-Li. In general, peak concentration near the lock gates is found out to
be higher during the spring tide than the neap tide.
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Fig. 2 Finite Element Computational
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Grid (Future)
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Table 1. Maximum Tide Level Changes due to Construction of Seawall Near Outer Boundary

WEIRl | WEIR2 | WEIRS | WEIR4 | WEIR5 | WEIR6 | WEIR7 | WEIRS
Max‘mg;fhange 0.85 1.00 0.71 0.34 0.81 0.56 0.54 0.92
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Table 2(a). Amplitude of Tidal Constituents at Each Weir (cm)
Tidal constituents WEIR1 WEIR2 WEIR3 WEIR4 WEIR5 WEIR6 WEIR7 WEIR8
O 26.8 26.6 26.4 26.2 26.1 26.1 26.2 26.3
K 34.5 34.2 33.9 33.6 33.5 33.4 33.5 33.7
P, 10.2 10.2 10.1 10.1 10.1 10.1 10.1 10.1
N> 38.8 38.0 37.5 37.0 36.8 36.6 36.8 37.0
M- 212.0 209.0 206.0 203.0 201.0 200.0 201.0 202.0
Ss 82.0 80.0 78.0 77.0 76.0 76.0 77.0 78.0
K, 22.2 21.7 21.3 20.9 20.7 20.6 20.6 20.8
Lo 7.0 6.8 6.6 6.5 6.4 6.4 6.4 6.5
Table 2(b). Phase-Angles of Tidal Constituents at Each Weir (degrees)
Tidal constituents WEIR1 WEIR2 WEIR3 WEIR4 WEIR5 WEIR6 WEIR7 WEIRS

Oy 245.5 245.2 244.6 244.0 243.0 242.0 241.2 240.5
K 273.4 273.0 272.5 271.5 270.5 269.0 267.0 266.0
Py 264.2 264.2 263.8 262.8 261.8 261.0 260.2 259.0
N, 61.6 61.5 61.0 60.0 57.5 55.0 52.0 48.0
M 79.0 79.0 78.0 76.0 74.0 72.0 70.0 68.0
Sz 125.0 124.0 122.0 120.0 117.0 114.0 113.0 112.0
K 121.0 121.0 120.0 117.0 114.0 111.0 107.0 104.0
Ly 95.0 94.5 93.5 91.2 89.0 86.0 83.0 80.0
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Table 3. Major Harmonic Tidal Constituents and Their Periods

Tidal constituents Oy K, P

N> Mo S K L,

Period 1.076 0.997 1.003
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Fig. 5. Comparison of Experimental and Numerical Results of Maximum Velocity

Magnitude for Model Verification
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Table 4. Cases of Discharge Boundary Condition

Case No. fres}Llfv ‘;ilerOflake Tide Discharge time (hr) Total Discharge flow (m®)
CASE 1 Management level” Mean 145.75 - 148.75 67,889,684
CASE 2 Management level Spring 196.00 - 198.25 67,879,006
CASE 3 Flood level*” Neap 60.00 - 61.25 68,861,024
CASE 4 Flood level Mean 146.00 - 147.25 68.861,024
CASE 5 Flood level Spring 196.00 - 197.25 68,861,024
¥ ElL (-15m) * Bl (+1.0 m)
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Fig. 10. Velocity and Concentration Field:
(a) CASE 1, flood, time = 153hr.;

(b) CASE 1, ebb, time = 159hr.;
(c) CASE 1, flood, time = 166hr.
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Fig.12. Comparison of concentration
distribution with time at several
sites : management level
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Fig.14. Comparison of concentration
distribution with time at several
sites : Mean
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