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Summary

The aim of this study is to evaluate and monitor the variation in ground 
water quality in the dry (October 2020) and wet (April 2021) seasons for a 
group of wells in the Nimrud-  area / South East of Nineveh governorate. The 
fieldwork included selecting and determining the locations of 16 wells using 
GPS, as well as collecting water samples from each well over two seasons. 
Field and laboratory measurements were used in the study, which included, 
water temperature, turbidity, electric conductivity (EC), total dissolved solid 
(TDS), pH, total hardness, and concentrations of major cations Ca++, Mg++, 
Na+, K+, and anions SO4 , Cl  , HCO3 , NO3 , PO4

-3  and F . The results 
reveal that salinity (EC) varies significantly amongst wells. It ranged from 
0.81 to 5.82 and 0.88 to 5.77 ds.m-1 in the dry and wet seasons, respectively 
beside it variation for the both seasons for the same wells. Three-quarters of 
the samples have higher salinity in the wet season than in the dry season. All 
ground water samples are classified as very hard water. Ca and Cl 
concentrations are higher during the wet season than during the dry season. In 
the dry season, approximately two-thirds of the wells had a greater Mg 
concentration than in the wet season. Around 87% of water wells have higher 
Na and K concentrations in the wet season than in the dry season. The 
concentration of SO4 in 75% of samples is higher in the wet season than in the 
dry season. Finally, around 80% of wells had higher NO3 concentrations 
during the dry season than during the wet season. Correlation coefficient 
calculation has been carried out for all water quality data. Results of Factor 
analysis revealed there are four main factors responsible for 81.7% in all 
variations of ground water quality.  The Piper diagram showed that Mg-SO4 is 
the dominant water type present, which accounts for 69% of all other water 
types. The US salinity laboratory diagram has been used for the assessment of 
water wells for irrigation, all samples fall into three water classes, C3S1, C4S1 
and C4S2. Around 56% of samples fall in the first class, about 31% of samples 
fall in the second class, the rest of samples fall in the third class. The results 
of the calculated irrigation water quality index showed that wells water 
classified from excellent to poor irrigation water class. Poor irrigation water 
represents 31% and 43% from total wells in the dry and wet seasons 
respectively, while good irrigation water class represents 43 % and 37% from 
total wells in the dry and wet seasons respectively. The fieldwork also 
included the collection soil samples from locations close to each well the first 
sample represent irrigation soil, while the second sample represent rainfed 
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soil in order to find out the effect of irrigation water on these soils. Soil 
analysis included determine the concentration of dissolved major cations and 
anions in soil solution. Also calcium carbonate content, % of organic matter, 
cation exchange capacity, soil texture as well as soil salinity and pH. It was 
found a very strong positive correlation (r = 0.92 and r =0.77) between the 
salinity of ground water and soil salinity which is irrigated via wells, while 
there is weak correlation (r= 0.18 and r= 0.3) between the salinity of water 
wells and the salinity of soil which only depend on rainfall. The equilibrium 
geochemical program (V. minteq) has been used to predict the saturation 
index (SI) of minerals in the aquifer and both irrigated and rainfed soils, the 
results revealed the vast majority of minerals are under saturation conditions. 
Finally, thermodynamic calculations have been done to determine the kind of 
minerals that are responsible for dissolved Ca, Mg, Na and k for all irrigated 
and rainfed soils using solubility diagram.  
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