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PROBLEM STATEMENT

Because the water is limited in our country , no river , lakes , and the rainfall is variation with

time and quantity , so there is no sources of water .

From the Figure below there is a yellow line which is delivered water from Al-Khobar to Al-

Safwa which that will make the cost huge , so we want to build our plant near to Al-Safwa and

our plant will serve Al-Qatif also.

RESULT

Design RO desalination plants and sewerage for Al-Safwa and Al-Qatif cities
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• Understand the Desalination process.

• Choose the location of desalination plant depends on the intake.

• Study the current situation of desalination.

• Study the alternative layout of desalination plant.

• Get the information for the current population ,consumption ,area will be served.

• Design the Desalination plant (RO system).

• Planning the network.

• Design the network

The increase in the population, the industrial and commercial activities, and the heavy 

farming, are factors that increase the water demand on the earth. Climate changes and 

limited or decreased water availability (i.e. rainfall, groundwater) force all the intervenient 

to search for other water resources alternatives. This aim is a global trend and one goal of 

Saudi vision 2030. Desalination is one of the best solutions, especially in Saudi Arabia 

which has coastal beaches on both the Arabian Gulf and the Red Sea. 

The aim of our project is designing the desalination plant to service Al-Safwa and Al-Qatif 

cities. These cities overlooking the Arabian Gulf in the eastern region of KSA, about 500 

km from Riyadh. Water supply to this area is carried out by transmission pipelines from the 

water desalination plant in Al-Khobar, with a length of about 250 km. By designing and 

implementing this station, the burden on the water station in Al-Khobar city will be 

reduced, as well as avoiding operating problems and saving maintenance costs for 

transmission pipelines.

First literature review about the current situation of desalination in world, regional and 

KSA is presented. Also, technologies of desalination are described and finally Reverse 

Osmosis (RO) system is chosen due to its advantages. RO desalination plant contains 

several stages, pre-treatment, RO system, and finally post-treatment units. Design 

procedure is conducted by using Excel solver.  

The desalination plant will serve about two million person until 2052 with around average 

flow rate 600 thousand cubic meter per day. The pre-treatment stage consists of intake, 

conduit, low-lift pump station, grit chamber, and granular filter. Composite membranes is 

used in RO system. 

Also we will work to plan and deign the sewerage to serve Al-Safwa city, First we have to 

planning first before to design to know our boundaries then we will make the design , and 

our design will involve see the diameter of each pipe , the velocity that move through the 

pipe , the slope for each pipe , and then after design each of this correctly the wastewater 

will go from the main collector to the main pump station and then the main pump station 

will take it and through it the Wastewater treatment plant to make the treatment and recycle 

the water and to help the environment

SOFTWARES 

First one is Microsoft excel to find our result and diameter of each pipe .

The second software is IMSDesign is to find our membrane type of RO.

By using Microsoft excel we get our result of pretreatment unit :

By using IMSDesign we get our membrane type :

By using Microsoft excel get the result of RO units

By using Microsoft excel get The result for the left main collector

By using Microsoft excel get the result for the right main collector

After we design the pretreatment and RO units , and get our information about the pipes 

on the main collector we seen that :

Pretreatment units have 5 units we need to design it and must be good , because it will 

remove any particles that will occur a damage in RO system .

RO system will remove the salinity from water.

Planning and design sewerage : After we plan our study area we design the sewerage 

and get the diameter of the pipes on our study area .
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