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Abstract — The optimal type and discharging position of ocean outfall of wastewater have been determined by
hydrodynamic modeling, near-field dilution modeling, and far-field dispersion modeling. Tide and tidal currents
have been simulated by a finite element hydrodynamic model showing good agreements with field observations.
Based on the hydrodynamic simulation results candidates of ocean outfall position were preliminary determined.
Submerged single port and submerged multi-port diffuser were selected as discharging system alternatives and
finally designed by considering tide, tidal currents and water depth. Initial dilution of wastewater discharged
from the designed ports has been estimated by CORMIX system. A 2-dimensional random-walk dispersion model
has been employed to simulate far-field dispersion of discharged wastewater.
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Fig. 1. Flowchart of ocean outfall design.
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Fig. 2. Site map of ocean outfall.
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Fig. 3. Finite element grid system for modeling.
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Fig. 4. Grid system around ocean outfall.
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Fig. 5. Flood currents in Asan Bay.
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Fig. 6. Ebb currents in Asan Bay.
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Fig. 8. Ebb currents around ocean outfall in spring tide.
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Table 1. Water depth and tidal flow at the ocean outfall sites.
41 (m) -4 (cm/sec)
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o AEA AZA AEA A ZA 7 Bt 7 B
1 5.2 9.31 1.18 6.91 3.4 58.5 16.5 25.9 11.3
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4 12.3 16.41 8.28 14.01 10.5 82.0 29.2 273 13.2
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Fig. 9. Near-field dilution rate of single-port diffuser at various out-
fall velocities.
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Fig. 10. Near-field dilution rate of single-port diffuser installed at sta-
tion #2, #3 and #4.
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Table 2. Near-field dilution at Station #4.
Case number Depth(m) Ambient velocity(m/s) - Dilution - B/A
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1 12.31 0.82 230.4 1640.7 7.1

2 12.31 0.29 165.7 593.4 3.6

3 12.31 0.27 153.7 556.1 3.6
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Fig. 15. Distribution of particles released at station #3 at low water
of spring tide.
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Fig. 16. Distribution of particles released at station #4 at low water
of spring tide.
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Fig. 17. Distribution of particles released at station #4 at low water
of neap tide.
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