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Abstract

The study contributes to enhancing environmental sustainability by
assessing and treating wastewater in Wadi Akab, located within Mosul,
Irag. Wadi Akab is a major source of pollution in the Tigris River due to
the discharge of untreated wastewater, which affects water quality and the
aquatic environment. The study included seven different sites, four along
the valley and three along the Tigris River, selected based on their
proximity to pollution sources and their potential impact on the
ecosystem, for the period from June to December (2024). Water samples
were collected from the selected sites and measured for temperature,
electrical conductivity, pH, total dissolved solids, dissolved oxygen,
turbidity, total hardness, calcium and magnesium hardness, sodium,
potassium, chloride, nitrate, phosphate, sulfate, total Alkaline,
bicarbonate, biological parameters (TPC and F. Coli), as well as irrigation
parameters (sodium adsorption ratio, residual sodium carbonate,
magnesium hazard, potential salinity, permeability index, Kelly index,

and percentage sodium).

The study used a conventional index to evaluate the National
Sanitation Foundation Water Quality Index (NSFWQI) for the parameter
(DO%, NO;, POy, Turbidity, Temperature, Total Dissolved Solids, pH,
and F. Coli). The classification results were Bad for all valley water sites,
while the Tigris River was Moderate. In addition, an Al model based on
the Adaptive Neuro-Fuzzy Inference System (ANFIS) was developed to
predict water quality for aquatic life. It is a hybrid model that combines
artificial neural networks (ANN) and fuzzy logic to create an intelligent
system capable of learning and adapting to complex data. The results
ranged from bad to very bad for the valley water, and were moderate for

the Tigris River. The reason for the low classification value for the valley



water for both indicators is due to the decrease in the (DO%) value to less
than the standard limits allowed for aquatic life, which ranged between
(3-20) for the valley water, while for the Tigris River it varied between
(65-87). Also, all values of (F. Coli) bacteria, phosphates, nitrates and
turbidity were higher than the standard limits for aquatic life. Water
quality index (WQI) and ANFIS were applied to evaluate irrigation water
using irrigation parameters (%Na, SAR, MH, RSC, PI, PS, EC25, and
KR). The results showed that the valley water was classified as good to
excellent, while the Tigris River was excellent for both indicators. There
1s a relative difference in the classification of the two indicators,
especially at site 2, this is because (ANFIS) is used to predict water
quality more accurately than (WQI), as it addresses non-linear
relationships between parameters. Another reason is that (ANFIS) uses
complex relationships between parameters such as (EC,s and SAR), and
is sensitive to small changes in parameters such as (PI and KI).

The study focused on treating wastewater (Wadi Akab water) using
recycled materials, aluminum foil (food paper), and used car battery fluid,
by converting them into aluminum alum, which is used in the coagulation
process to remove turbidity and suspended matter. The results showed a
high efficiency of the prepared alum in improving water quality, with
treatment results indicating a reduction in turbidity, total bacteria,
(BODs), and (COD) to (98.8%, 99%, 41%, and 44%), respectively. The
study adopts a circular economy approach by converting waste (such as
aluminum and spent battery fluid) into effective water treatment
materials. This approach not only reduces treatment costs but also limits
the indiscriminate disposal of hazardous waste, thus reducing the risk of
soil and groundwater contamination. Results showed that the use of these
recycled materials achieves high efficiency in removing contaminants

(such as turbidity and bacteria), supporting the Sustainable Development
Goals (SDGs).
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