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Summary:

The reuse of treated wastewater can be enabled by river purification or SAT or both. The
performance of the open channel purification system is mainly a function of the travel time.
The removal efficiency is found to be about 50-70% for travel time less than 5 days. Also
using weirs or drops enhances the reaeration and decreases the wastewater velocity in the
channel yielding better purification. For soil aquifer treatment, the concentration of the
contaminant is totally removed in the first layer of the soil, which differs from one soil type
to another but generally ranges between 3 and 9 m.
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Abstract

Water resources in Egypt are limited and population is rapidly increasing. Thus, the gap
between supply and demand increases from year to year and as a result water quality is
deteriorating. The problem is exacerbated by the development projects at the upper Nile
countries with the potential to reduce the already stressed water resources. Seeking
alternative resources to compensate for the potential shortage and to help filling the
increasing gap between supply and demand; one has to consider the potential of using treated
wastewater that is available in large quantities in Egypt.

According to USAID report 2010, wastewater discharge in Egypt amounts to about 9
Mma3/day and only half of this amount was being treated by year 2000. The government is
facing a double fold problem of 1) needing to treat the remaining wastewater discharge, and
2) devising a safe mechanism of disposing off the treated wastewater that has a low quality
that precludes using it for useful purposes. Therefore, there is a dire need to solve both
problems and it would be advantageous to also enable the use of the treated wastewater in a
way that contributes to narrowing the gap between supply and demand.

This study uses computer modeling to assess the performance of a system of natural
purification of treated wastewater effluent composed of open channel purification, bank
infiltration, and soil aquifer treatment. Although the assessment relied on some site-specific
data pertaining to 61 October wastewater treatment plant, the assessment is generic in nature
and results can readily be generalized to other cases. The modeling of the open channel
system is carried out using Qual2k with different wastewater effluent properties, different
channel properties and different climatic properties to assess the dependence of the system
performance on different regions with different properties. The assessment of soil aquifer
treatment (through subsurface filtration) is conducted using Hydrus2D applied to the most
critical section.

Based on the simulations and different scenarios, the performance of the open channel
purification system is mainly a function of the travel time. The removal efficiency is found
to be about 50-70% for travel time less than 5 days. Also using weirs or drops enhances the
reaeration and decreases the wastewater velocity in the channel yielding better purification.
For soil aquifer treatment, the concentration of the contaminant is totally removed in the first
layer of the soil, which differs from one soil type to another but generally ranges between 5
and 10 m.

This system can be used for recharging groundwater aquifers by such purified wastewater,
and the stored water can subsequently be used by pumping wells in different agricultural
purposes. The results of this study are promising and more elaborated work can be built on
these results for the objective of reaching a practical system with multiple benefits.



