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Abstract:

The current study aims to evaluate the quality of groundwater for
drinking and various domestic uses, irrigation and livestock watering, for
selected wells from Tal Abta district and some of its affiliated villages
located southwest of Mosul city. Samples were collected from ten wells
distributed randomly in the study area during the summer and winter
seasons, with ten replicates for each well, physical tests were conducted
such as temperature, electrical conductivity and chemical tests such as pH
and total alkalinity, T. Hardness, Ca. Hardness, Mg. Hardness, sodium
ions Na', potassium K+, bicarbonate HCOj', chlorides CI’, sulfate SO,7,
nitrate NO3", and bacteriological examinations: total number of bacteria
(TPC), number of fecal coliform F. Coliform, and the number of
Escherichia coli bacteria, with the calculation of irrigation parameters
such as (PI, KR, PS, %Na, MH, RSC, SAR) based on the approved
international standard methods, with the use of Mathematical models to
assess the quality of water for drinking, irrigation and for watering
livestock and poultry, as well as assessing nitrate damage using
mathematical models to calculate (NPI & HHR).

The results of (WQI) indicated a deterioration in the quality of the
water used for drinking and civil purposes for the studied samples, as it
ranged between (106.3-297.9), and thus 100% of the water samples were
of Unfit and Very Poor quality water, this deterioration is attributed to the
high electrical conductivity, Total hardness The total and sulfate ions,
which amounted to (5994) uS. cm™ and (6420-2130) mg. 1", respectively,
with an increase in the total number of bacteria (TPC), which amounted
to (1611) x107 cell. ml™', as for irrigation water quality index, the (IWQI)
values were between (32.13-131.1) to classify 90% of the studied water
from Unfit to Poor category, with the exception of the ninth well, where it
was of good quality for irrigation, this deterioration as a result of the high
levels of sodium, chloride, Potential salinity, electrical conductivity and
Kelly's index. The same is the case with the quality of the studied water
for watering livestock and poultry, where it was in the category (Poor to
Very poor). This deterioration is due to the high levels of fecal bacteria,
chloride ions, electrical conductivity, etc., where the percentage of
effective values reached (29.6, 32, 15), consecutively.

On the other hand, the results of the values of the Nitrate Pollution Index
(NPI), which ranged between (0.258-0.237) to classify the water as Light
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Polluted (L.P), as well as the Human health risks of nitrates (HHRy03), as
the water quality was within the recommended limits of the US-EPA,
where the daily intake values (CDI) and the risk quotient (QI) for nitrates
ranged between (0.33206-0.41827) mg/kg. day and (0.20754-0.26142),
consecutively, where the infant group was more affected by nitrates
compared to the studied age groups.
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