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EXTENDED ABSTRACT

Introduction: The discharge of urban and industrial wastewater into aquatic environments,
particularly in coastal areas, poses significant environmental challenges. This study aims to
investigate the pollution status caused by the effluent discharge from the Bandar Abbas
wastewater treatment plant into the "Goursouzan Creek" and to evaluate its impacts on the
adjacent marine environment. Focusing on pollutant dispersion simulation, this research seeks
to provide scientific solutions for predicting contaminant movement and mitigating its
destructive effects on the coastal ecosystem.

Material and methods: The MIKE 21 FM numerical model (developed by DHI) was
employed for hydrodynamic and transport simulation. The modeling process was executed in
three stages: first, a hydrodynamic model of the entire Persian Gulf was developed; then, water
level data from the calibrated regional model were extracted to set up a local hydrodynamic
model for the Bandar Abbas area. Finally, a water quality model was implemented based on
field sampling data and wastewater characteristics (such as turbidity and physical appearance)
to analyze the pollution dispersion patterns.

Results and discussion: Field observations indicate high turbidity, foam formation, and
unpleasant odors at the discharge point in Goursouzan Creek. Numerical modeling results
confirmed that the hydrodynamic characteristics of the area, including depth and current
velocity/direction, play a key role in pollutant transport. Based on various scenarios (trial and
error), it was found that discharging wastewater near the shoreline or even at points just outside
the creek does not improve the environmental quality of the area due to the average current
patterns.

Conclusion: The findings of this study demonstrate that current wastewater discharge practices
near the Bandar Abbas coast do not meet environmental standards and fail to resolve the
region's pollution issues. Given the hydrodynamic limitations of Goursouzan Creek, it is
essential to consider alternative options, such as relocating the discharge points to deeper
offshore locations with more favorable current conditions, guided by numerical model outputs,
to ensure the sustainability of the marine ecosystem.

Keywords: Wastewater discharge, Goursouzan creek, Numerical modeling, MIKE 21,
Pollutant dispersion, Bandar Abbas.
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Table 2- Summary of statistical correlation indices between measured and modeled tidal level results and current velocities for
stations 1 and 2

Station Parameter Number of Evaluated Data CcC RMSE (m)
1 Current Speed 22694 0.754 858
2 Water Level 12912 0.939 0.1581
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Fig. 5 - Depth of local model range on the coast of Bandar Abbas

VECF i) o o )lod T¥ 0,90 g sbaoms pole anlilad

ARR YA



S A Soolay 438 oLl Cur (Seeludg ane Joe leslial

o i DS 4l oo

56260 56265

12/301898 0.00.00 Time Siep 0 ct0.

Ao Jan 53 iz e 5SS

Fig. 6 - Meshing in the local model

0l draal oS adss J;u

ool o Jolgw 50 byd yuws (SIS 95 5l aman glai -V JSb
Fig. 7 - 3D view of the seabed topography off the coast of Bandar Abbas

%2 624 %025 5020 w27 5629 %029 500 %1 s 33 e 5035 03
oot

Ol Juad )3 oy o ilizio (2195 50 Cluw aulii (6,105 51 -A Jsb

Fig. 8 - Impact of effluent discharge on different areas of the receiving environment in the winter
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Fig. 10 - Impact of effluent discharge on different areas of the receiving environment in the summer
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Fig. 11 - Impact of effluent discharge on different areas of the receiving environment in autumn
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Fig. 13 - Calculated minimum water depth of the study case
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