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A B S T R AC T

Conventional reverse osmosis (RO) treatment deprives reclaimed wastewater of nutrients and 
other essential elements for plant growth. One way to make the RO reclaimed wastewater 
suitable for agricultural irrigation purposes is to blend it with a tertiary effl uent. This paper 
assesses the suitability of the quality of RO permeate and tertiary effl uent admixture for agri-
cultural irrigation, using the WHO guidelines for irrigation waters. Obtained results indicated 
that the admixture is suitable for agricultural irrigation, but with some restrictions. Unsuc-
cessful attempt to predict the quality of the admixture, using only ideal mixing principles, 
confi rmed that effl uent storage reservoirs (ESRs) constitute a complex ecosystem.
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1. Introduction

Water scarcity and the increasing demand for food 
and fi bers are the main reasons for the increasing reuse 
of wastewater in agriculture worldwide. At the present 
time, wastewater reuse has become the most attractive 
option to alleviate pressure on freshwater resources, 
especially in arid and semiarid regions where these 
resources are very limited. Generally, reuse of wastewa-
ter has proven to be economical and environmentally 
benefi cial [1]. Specifi c advantages of wastewater reuse 
include reduction of the amount of freshwater extracted 
from the environment, provision of a reliable supply of 
large amounts of water, enhancement of crop productiv-
ity and reduction of environmental degradation [1–3]. 

In spite of these advantages, wastewater reuse has some 
limitations which include risks from pathogenic micro-
organisms, increased soil salinity due to high total dis-
solved solids (TDS) concentrations, clogging of soils 
and/or irrigation systems with suspended solids, and 
introduction of toxic compounds, for example, endo-
crine disrupters and pharmaceuticals. With adequate 
treatment of the wastewater, however, most of these 
risks can be reduced to tolerable levels.

The use of wastewater as irrigation water increases 
crop productivity, mainly due to the presence of organ-
ics, nutrients and trace elements [2,3]. However, large 
amounts of organic and nutrients can lead to soil clog-
ging, and consequently to reduction in the amount of 
water available for crops [4]. Also, high TDS concentra-
tions in reused wastewater can increase soil salinity. Fur-
ther, some crops are sensitive to certain trace elements 




