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Abstract 
 

Long sea out-fall is an acceptable method of domestic wastewater disposal, provided 

that the design is done properly, and it is constructed robustly and according to the 

design. The dispersion of the sewage after discharging to the sea has come under 

increased scrutiny in recent years, due to the sea and seashore pollution. 

 

In a properly designed and constructed long sea out-fall, the waste is discharged at a 

point in sea, away from any environmentally sensitive areas such as coral reefs, and 

far enough from the beach so that the quality of water reaching the beach conforms to 

the stipulated standards. 

 

In this research development of SOS (Sea Outfall System) was done and a successful 

implication of GA (Genetic Algorithm) in sea outfall optimization and ANN 

(Artificial Neural Network) in concentration prediction after discharging to sea is 

introduced. 

 

The SOS is specially developed to design and identify pollutant behavior of sewage 

discharged using Multi-port Diffusers.  The system is designed to handle several 

scenarios such as stratified and unstratified sea conditions and stagnant and flowing 

plumes. The system can predict concentrations of parameters in the far field as well as 

the near field, and also can be used as a decision support system for designing. It is 

also capable of analyzing the near field of single port sea outfalls, and can be 

developed for the far field analyzing and design decisions of multiport diffuser 

discharges. 

 

SOS Expert (Decision-maker) provides decisions on required designing 

configurations, so that the user can find optimum configurations. SOS HELP provides 

necessary information about long sea outfalls as well as information about the SOS. 
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In addition to SOS, Artificial Neural Network (ANN) too is used in concentration 

prediction after outfall discharging. Artificial Neural Networks are capable of 

modeling experience based non-algorithmic knowledge.  Different technologies and 

data gathering methodologies used in ANN training and it is possible to develop site-

specific neural networks for predictions.  

    

The system is developed according to Object Oriented Techniques. Major 

programming is done using Visual C++ Version 6.0 and MATLAB 5.3 was used in 

GA optimizations. WinNN Version 0.93 used in ANN designing, training and testing. 

The system provides an easy way to identify concentrations due to dispersion and 

decaying. With the help of SOS Expert designers can optimize outfall configurations. 

The cost and time needed in sea outfall designing and operations can be reduced with 

the SOS, SOS Expert, GA optimization technique and ANN predictions.  
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