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Abstract

This study aimed to assess the quality of wastewater discharged into valleys in Tal Afar
city, Iraq, and evaluate its suitability for irrigation without prior treatment, in
accordance with Iraqi standards. The research focused on eight sites, including the six
largest wastewater outlets in Tal Afar, as well as the water supplied to the city through
the Tal Afar and Abu Maria drinking water stations. Sampling was conducted from
November 2023 to July 2024, with three replicates collected for each season. The
samples were analyzed for physicochemical and biological properties, including water
temperature, electrical conductivity (EC), total dissolved solids (TDS), pH, dissolved
oxygen (DO), biological oxygen demand (BOD), total hardness, calcium and
magnesium hardness, calcium and magnesium ions, chloride, sulfate, nitrate, and
phosphate. Additionally, the study evaluated the concentrations of heavy metals (lead,
copper, and iron), total bacterial counts, and coliform bacteria levels. Two plant species
(garlic and legume bean) were also studied to determine the accumulation of heavy

metals when irrigated with the discharged wastewater.

The results revealed that the water temperature ranged between 16-26°C, which
complies with Iraqi irrigation standards. Electrical conductivity values ranged from
219 to 1362 uS/cm, and TDS concentrations varied between 170 and 864 mg/L. The
pH values were within the normal range (7—7.6) across all seasons and sites. Dissolved
oxygen concentrations ranged from 0.74 to 4.9 mg/L, while BOD levels were recorded
between 10 and 58 mg/L. The water in the study area was classified as hard to very
hard, with total hardness ranging from 408 to 814 mg/L (as CaCOs). Concentrations of
chloride, sulfate, nitrate, and phosphate ions were within Iraqi irrigation standards, with
maximum values of 112, 394, 31.214, and 6.34 mg/L, respectively. The highest
concentrations of calcium, magnesium, sodium, and potassium ions were 62, 22, 19,

and 27 mg/L, respectively.

Heavy metal concentrations in the water samples were as follows: copper (1.9874

mg/L), lead (0.294 mg/L), and iron (0.3854 mg/L).



Total bacterial counts and coliform bacteria levels were elevated during certain months,

reaching up to 47 x 10° and 24 % 10° cells/mL, respectively.

In the plants irrigated with the studied wastewater, the highest copper concentration
(0.00858%) was detected in garlic leaves, while the highest lead concentration
(0.00657%) was found in garlic fruit. These findings highlight the potential risks
associated with using untreated wastewater for irrigation, particularly in terms of heavy

metal accumulation in crops.



