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Environmental Assessment of Ocean Qutfall for Effluent

from Nambu Sewage Treatment Plant in Suyoung Bay
by
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Abstract

When sewage and industrial wastewater are treated to improve the coastal water quality,
we usually consider the reduction of BOD and/or COD. Due to the inflow of untreated
nitrogen and phosphorus, however, the coastal water has eutrophicated. Thus, to improve
the water quality, it is necessary to treat and reduce nitrogen and phosphorus which are
the factors limiting algal growth. Hence, with regard to the adaption of Ocean Qutfall for
the treatment of wastewater in Suyoung Bay, we studied the effectiveness and
environmental assessment of Ocean Qutfall of which cost is lower than that of advanced
treatment, The effectiveness of Ocean Outfall of the second treatment effluent in Nambu
S.T.P. was simulated, using the eco-hydrodynamic model as far field model the result
showed that the water quality of coastal area receiving wastewater on the surface sea has
improved. But the concentrations of nitrogen and phosphorus around the diffuser of Ocean
Outfall system can cause many problems on estuary, such as red tide, eutrophication and
aquatic toxicity.
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Fig. 1 The location of sampling stations in Suyoung Bay.
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Table 1 Input data for a hydrodynamic model

Tk 19940l & 630 AA 874 FA sl
A 2Y(XZE, $206m), AZ(bottom)B2 NF3}
gk BENYELS £ 9% pH, FHEFER
(TSS), 3+8+A AbaQF-2(COD), &&AHA(DO),
2 yobd & (NH,-N), A4 2(NOs-N), ofd
A (N0 -N), 24 (PO -P)ez 499
FTAAHE o] ufe} FAs A

23 29 HF

ofr

PR AYRY AFERAAE FAer] fe

Parameter

Input value

Mesh size
Total mesh value
Water depth

Ax=Ay=100m
70X 50 X 4=14000
chart datum + MSL

Time interval 4sec
Level 1: 0~4m
20 4~8m
3 8~12m
4: 12m below
Water temp. and salinity at open boundary 1t 17.59°C, 31.7%%,
2: 19.20°C, 32.67%
30 19.00C, 32.79%
4: 18817, 32.93%
Coriolis coefficient f=2 w sind
Surface friction coefficient 0.0013
Internal friction coefficient 0.0013
Bottom friction coefficient 0.0095

Horizontal viscosity coefficient
Horizontal diffusion coefficient
Calculation time

1.0E5 (cm®/s)
1.0E5 (cm%/s)
20 tidal cycle

Flowrate of freshwater

SUYOUNG RIVER 514,000(m’/day}
UDONG CHEON 20,700( ' /day)
KWANGAN CHEON 5,800(m’/day)
DAEYEON CHEON 44,000(m’/day)
YONGHO CHEON 58,000(m’/day)
CHUN CHEON 3,637(m'/day)
Ocean Qutfall

SUYOUNG RIVER 610,000(m’/day)
NAMBU S.T.P.(Ocean Outfall) 486,000(m’ /day)
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Table 2 Input data for an ecosystem model
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Parameter Input values
Mesh size Ax=Ay=100m
Water depth chart datum + MSL
Time interval 200sec
Initial condition for compartments
Level DO COD DIP DIN POC DOC PHYTO Z00
( mg/ { ) ( mmol/m ) ( mg-C/m’ )
1 8.50 250 0.50 10.0 100 3000.0 300.0 10.0
2 8.50 2.50 0.50 6.0 100 3000.0 300.0 10.0
3 8.00 2.50 0.30 5.0 100 3000.0 250.0 10.0
4 7.50 2.00 0.40 4.0 100 3000.0 200.0 10.0
Boundary condition for compartments
Level DO COD DIP DIN POC DOC PHYTO Z00
( mg/ 8 ) ( mmol/m' ) ( mg-C/m' )
1 8.50 2.0 0.40 10.0 100.0 3000.0 300.0 10.0
2 8.50 2.0 0.40 10.0 100.0 3000.0 300.0 10.0
3 8.10 2.0 0.40 8.0 100.0 3000.0 200.0 10.0
4 7.80 2.0 0.40 40 100.0 3000.0 150.0 10.0
Horizontal viscosity coefficient 1.0 E5 (cm¥s)
Horizontal diffusion coefficient 1.0 E5 (cm%/s)
Vertical diffusion coefficient level 1~4 : 0.1 (cm?/s)

Calculation time

200 tidal cycle
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Fig. 7 DIP distribution simulated a case of
discharging effluent from NSTP through
Ocean Outfall into Suyoung Bay.
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