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Mixing Zone Analysis of Outfall Plumes in Unstratified Oceanic
Environment
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Abstract

Mixing zone characteristics of the wastewater effluents discharged from an ocean outfall have been investigated using an outfall
mixing zone analysis method. This analysis was applied to Sokcho ocean outfall case and was used fo simulate the
concentration distribution of wastewater effluents. Hourly concentration distributions of outfall effluent discharges were averaged
for the period of 15 days. The results show that near-field dilution was relatively high with the dilution of 130 for the winter

scason.
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Fig. 1. The flowchart of OMZA model
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Table 1. Characteristics of Sokcho ocean outfall

Parameters Sokcho outfall
20001125 ~ 2000.12.06 0.176
20001206 ~ 2000.12.19 0.241
Average discharge(m'/s) 2000.12.20 ~ 2001.01.03 0278
20010104 ~ 2001.01.20 0.244
2000.11.25 ~ 2001.01.20 0240
Discharge depth(m) 124
Discharge off shore(m) 435
Diffuser length(m) 50
Number of ports 24
Diameter of ports(m) 0225, 0.25
Port orientation Horizontal
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Fig. 2. Field measurement stations in Sokcho ocean outall area
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Fig. 3. Grids, Fixed Global and Translating Local Coordinates, and
Sketch of Plume

Table 2. Model simulation results of mixing zone
characteristics for Sokcho outfall in winter season

Sirmulation period
Averaged values of
the simulation period | 20001125 | 2000126 | 2000.1220 | 200114 | 2000.11.25
2000125 |2000.12.19 | 200113 | 2001120 || 2001.1.20
Effluent
‘ 0179 0.241 0218 | 0244 | 0240
flowrate{m'/sec)
Current speed(m/sec) | 0.060 0.073 0072 0.063 0067
, - (165903520 | (16588352 | (16589352 | (1659035 | (16588352
point + (ThD 573) 0673) 5T | 7 | 63
Maimurm 000745 | 000920 | 000808 | 000779 | 000772
Concentration at 4
M‘“m“mfﬂ“”"“ W oms | sy | e | w4 | o1ms
Bail location(m) 74 80 70 6.2 7.1
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(a) 2000. 11. 25 ~ 2000. 12. 5
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Fig. 4. Wastewater effluent concentration fields averaged for 15
days in Sokcho outfall area @ : Sokcho outfall,
+ : location of maximum concentration
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Fig. 4. Continued
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