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Abstract

Abstract

The current study is a comprehensive analysis of the physical, chemical and
microbial properties of wastewater coming out of 32 sites in Mosul city, Iraq.
The study included the measurement of key water quality indicators such as pH,
total Dissolved solid, electrical conductivity, biological oxygen Demand,
chemical oxygen demand , dissolved oxygen, turbidity, nutrients (phosphate,
potassium, sodium, calcium), along with the assessment of microbial load by
the number Total bacteria, with a special focus on evaluating the possibility of
reuse in agricultural and civilian fields according to Iraqi and national

determinants.

The results showed that most of the values were within the permissible limits
according to national and international specifications for the use of treated water
in irrigation, where the PH ranged between (6.7 and 7.4) with a stability in PH.
The values of dissolved solids were shown between (405 and 515). The
electrical conductivity ranges from (215 to 2610). Average salinity levels, with
some sites recording high values that may pose cumulative risks to soil fertility
in the long term. Measurements of the vital oxygen requirement indicated
between (26 and 54). The chemical requirement for oxygen ranged from (80 to
145). The presence of biodegradable organic materials, while dissolved oxygen
levels were shown between (3.33 and 6.78) in general air conditions, with a
noticeable difference in turbidity in most samples, ranging between (0.79 and
95.7). Nutrient concentrations were generally favorable for promoting plant
growth, with high sodium levels observed in some locations, ranging from (34

to 51). This can adversely affect the soil's structure.

From the microbial side, the total number of bacteria ranged from (7 to 106)
colony cells per one milliliter, which is an appropriate level for irrigation, but
requires additional studies focusing on the presence of pathogens to ensure
health safety.
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Abstract

At the level of heavy elements, a clear excess of cadmium concentrations was
observed, ranging from 0.000216 to 0.055, which imposes the need for
improvements in processing processes and careful monitoring of industrial and

medical activities.

For other elements such as copper, zinc, iron and lead, they ranged between
(0.001116 and 0.204 for copper), (0.000074 and 0.00848 for zinc), (0.000077
and 0.01603 for iron), (0.000721 and 0.007151 for lead), and were within
acceptable levels according to local and international standards, with a
recommendation for periodic monitoring, especially in sites with activities

intensive.

The results of the study confirm the possibility of safe and sustainable reuse
of treated wastewater in Mosul in agriculture, especially within restricted and
controlled irrigation systems, provided there is an effective management and
continuous monitoring program to reduce problems related to salinity, microbial
contamination, and the accumulation of heavy elements. These results highlight
the importance of treated water as a vital water resource in dry areas and in

post-treatment contexts and the real utilization of water after repeated use.



