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Mixing Zone Analysis of Wastewater Effluent Discharged
from Sokcho Ocean Outfall
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Abstract (] Mixing zone characteristics of the wastewater effluents discharged from Sokcho ocean outfall have
been investigated using an outfall mixing zone model which was developed on the basis of Huang ez al.’s(1996)
analysis method. The model was applied to Sokcho ocean outfall case and was used to simulate the concentration
distribution of wastewater effluents using winter season’s data, ie. daily effluent flowrate, ocean current and
density stratification data which were measured for two months in the outfall area. Hourly concentration
distribution of outfall effluent discharges was calculated and they were averaged for the period of 15 days which
covers the ambient flow variability of the neap and the spring tidal currents. The results show that near-field
dilution was relatively high with the minimum dilution of 130 for the winter season. The mixing zone was
extended to the coastal beach area rather than offshore because of major direction of coastal currents. This may
cause a deteriorating impact on coastal water quality, especially to the adjacent swimming beach area.

Keywords : wastewater effluent discharge, outfall mixing zone model, sokcho ocean outfall, minimum
dilution, concentration distributions
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Fig. 1. (a) Definition sketch of rising buoyant jet, and (b). Plan
view of subsequent dispersion of a surface plume.
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Fig. 2. The flowchart of OMZA model.
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Fig. 3. Field measurement stations in Sokcho outall area.
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Table 1. Characteristics of Sokcho ocean outfall

Parameters Sokcho outfall
Discharge depth (m) 12.4
Discharge off shore (m) 435
Diffuser length (m) 50
Number pf ports 24
Diameter of ports (m) 0.225, 0.25
Port orientation Horizontal
2000.11.25~2000.12.05 0.176
Avetage 2000.12.06~2000.12.19 0.241
discharge(m’/s) 2000.12.20~2001.01.03 0.278
2000.01.04~2001.01.20 0.244
2000.11.25~2001.01.20 0.240
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Fig. 4. Effluent flowrates measured at Sokcho wastewater
treatment plant.
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Fig. 5. Density(c,) profiles measured in Sokcho outfall area.
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Fig. 6. Ocean currents measured at Sokcho outfall.
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Fig. 7. Polar scatter diagram of observed ocean currents.
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Table 2. Model simulation results of mixing zone characteristics for Sokcho outfall in winter season

Simulation period

Averaged values of the

simulation period 2000.11.25~ 2000.12.6~ 2000.12.20~ 2001.1.4~ 2000.11.25~
2000.12.5 2000.12.19 2001.1.3 2001.1.20 2001.1.20
Effluent flowrate (m*/sec) 0.179 0.241 0.278 0.244 0.240
Current speed (m/sec) 0.060 0.073 0.072 0.063 0.067
point + (TM) (165903,520573)  (165883,520673) (165893,520573) (165903,520573) (165883,520623)
Maximum concentration at + 0.00745 0.00920 0.00809 0.00779 0.00772
Minimum dilution at + 134 109 124 128 130
Boil location (m) 74 8.0 7.0 6.2 7.1
#4e tew 2o, Fig. 10& $3S0004 BHEE 5w 7128
. , 1.0 o2 H3AE o, Iiskre] 159 Bt HadE T
x = Xcoso+ Ysina— S, —x (10) o
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BHFe) ERERY] Aglejr). 2 Al (BDNFRIA
= x'=3H0)| 1L, FHA U S (BDFF)R A x'=0.6HO Y,
HolFholl M= MRS ke AFR-3FY T (Huang et
al., 1996).
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Fig. 10. Wastewater effluent concentration fields averaged for 15 days in Sokcho outfall area.
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