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Abstract

This study aims to conduct a spatial analysis of the groundwater quality in
Bashiqa sub-district of Nineveh Governorate, and to assess its suitability for
drinking, irrigation, and livestock watering. The study was carried out through
the collection and analysis of water samples from 20 geographically distributed
groundwater wells within the sub-district boundaries during two seasons (summer
and winter).

The study included physical and chemical analyses of the water samples,
measuring electrical conductivity (EC), pH, water temperature, dissolved oxygen
(DO), total alkalinity, total hardness, calcium and magnesium hardness, in
addition to concentrations of major ions such as sodium, potassium, bicarbonate,
chloride, sulfate, nitrate, phosphate, and boron. Several irrigation parameters
were also calculated, including Sodium Adsorption Ratio (SAR), Kelly’s Ratio
(KR), Permeability Index (PI), Sodium Percentage (Na%), Magnesium
Adsorption Ratio (MAR), Residual Sodium Carbonate (RSC), and Potential
Salinity (PS). The Water Quality Index (WQI) was used to evaluate the suitability
of groundwater for human and animal consumption, while the Wilcox and
Richards diagrams, along with the WQI, were used to assess its suitability for
irrigation purposes.

The results of the physical and chemical analyses revealed a clear spatial
variation in groundwater quality, with higher concentrations of major ions
observed in wells located in the southern and southwestern parts of the Bashiqa
sub-district. This indicates the influence of geological factors and human
activities. In contrast, lower concentrations were observed in the northern and
northeastern areas.

A hydrochemical analysis was also conducted using the Piper diagram to
understand the chemical characteristics and geological processes influencing
water quality. The results indicated that the dominant water type in most samples
was Ca—HCOs, suggesting the influence of carbonate rock dissolution.
Additionally, mixed types such as Ca-Mg—Cl and Ca—Cl were observed,
reflecting mixing with saline water or the impact of halite and gypsum
dissolution.



The analysis results indicated that a large proportion of the samples did not
meet the World Health Organization standards for drinking water. Most samples
were classified as "poor to good" based on the Water Quality Index (WQI). For
agricultural use, the majority of samples were classified as "acceptable to
conditionally acceptable," except for wells No. (2, 3, 4), which recorded high
salinity levels making them unsuitable for irrigation. Regarding livestock
watering, most samples fell under the "excellent to good" categories, except for
wells No. (2, 3, 4) in the summer and wells No. (3, 4) in the winter, which were
classified as "poor quality water".



