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Abstract

The present study aims to evaluate a set of physical, chemical, and
bacteriological characteristics of groundwater wells in Al-Ba’aj District,
Nineveh Governorate. Water samples were collected from ten wells randomly
distributed within the study area during the period from October 2024 to March
2025.

The results showed that the water temperature in all wells was within the
permissible standard limits for drinking water according to international
guidelines, ranging between (25—16) °C. The highest electrical conductivity was
recorded in well (8) during February 2025 and reached (4570) ps/cm, while the
lowest value was recorded in the same well during October 2024 with (1580)

us/cm. Total dissolved solids (TDS) ranged between (2280—790) mg/L.

The pH values ranged between (8.04-5.50), with the highest value recorded
in well (6) during February 2025 at (8.04), while the lowest value was observed
in well (7) during October 2024 at (5.50). Dissolved oxygen (DO)
concentrations ranged between (10.54-3.87) mg/L, while biochemical oxygen

demand (BODS) ranged between (6.03—0.12) mg/L.

As for total hardness, calcium hardness, and magnesium hardness
(expressed as CaCO3), the values ranged between (1660—480) mg/L, (940-272)
mg/L, and (812-125) mg/L, respectively. Chloride ion concentrations ranged
between (219.93-29.99) mg/L, reflecting a noticeable variation in groundwater
quality among the studied wells. Nitrate concentrations ranged between (10.88—
7.04) mg/L, while sulfate concentrations ranged between (257-7) mg/L, and
phosphate concentrations ranged between (1.232-0.056) mg/L. Sodium and
potassium ion concentrations ranged between (65—10) mg/L and (19—4) mg/L,

respectively.
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The sodium adsorption ratio (SAR) ranged between (1.020-0.157) meq/L,
while the percentage of soluble sodium ranged between (17.37-2.82)%.
Regarding bacteriological characteristics, the total bacterial count ranged
between (289—0) CFU/ml, while the total coliform count ranged between (198—
0) CFU/ml (Pseudomonas alvandae PV628252), (Pseudomonas matsuisoli
PV628251), (Acinetobacter sp. PV607126), (Pseudomonas fluorescens
PV607125), (Acinetobacter haemolyticus PV819142), (Kocuria polaris
PV607124), (Acinetobacter haemolyticus PV607123), (Pseudomonas peli
PV607122), and (Pseudomonas frederiksbergensis PV819144).

The results of the Canadian Water Quality Index (CWQI) indicated that the
studied well waters were suitable for irrigation but unsuitable for drinking
purposes. Pseudomonas alvandae (PV628252), Pseudomonas matsuisoli
(PV628251), Acinetobacter sp. (PV607126), Pseudomonas fluorescens
(PV607125), Pseudomonas brassicacearum (PV819142), Kocuria polaris
(PV607124), Acinetobacter haemolyticus (PV607123), Pseudomonas peli
(PV607122), and Pseudomonas frederiksbergensis (PV819144).

The results of the Canadian Water Quality Index (CWQI) indicated that
the studied well water was suitable for irrigation, whereas it was unsuitable for

drinking purposes.



