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Abstract of thesis

In the south of Irag, Al-Basrah city is supplied with water, mainly, from Shatt Al Arab River. At the current time,
this river is receiving fresh water from Tigris River only. The decrease of fresh water flows from Tigris River and the effect
of tide phenomenon from the north west of the Arabian Gulf led to increase the salinity level of Shatt Al Arab River and,
subsequently, the salinity of water supply in Basrah city. To solve the problem of high salinity water supply, it was
suggested to desalinate the water by installing reverse osmosis (RO) units in 16 main water treatment plants of Basrah city.
The aim of this work is to assess the environmental impact of RO units installation measured in terms of salinity increase of
Shatt Al- Arab River water.

RO units desalinate the water, but produce brine water, which is of high salinity. The increase of Shatt Al Arab
River salinity is predicted by using HEC-RAS software to simulate the flow and, then, the salinity (measured in terms of
TDS) of Shatt Al Arab River. The flow model of this software was applied to simulate four cases of Shatt Al Arab River
flow considering the min and max values of Tigris River flowrates and tidal range. Then, the results of each flow case were
used to simulate three cases of TDS distribution. During each of the twelve simulation cases, the TDS of Shatt Al Arab
River was simulated assuming the installation of RO units have recovery percent (RP) of 50% and 85%.

The simulation results of all the considered cases indicated that; (1) the impact of brine water discharge varies along Shatt
Al Arab River, (2) when the installed units have RP of 85%, the max percentages of TDS increase vary over the ranges
(5.1-5.9%) and (3.9-4.4%) for min and max flowrates of Tigris River, respectively, and (3) when the installed units have RP
of 50%, the max percentages of TDS increase vary over the range (1.6-2.7%). The comparison of these results with the
regulation criteria of brine water discharge shows that; when the installed RO units have RP of 85% and Tigris River flow
rate is low, the percentages of TDS increase will exceed the salinity limit of most regulation criteria (5%), however, they
are less than the limit of US EPA which is 10%.




