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Absitract

A geochemical study was carried out to evaluate the water quality for
irrigation and other uses of the main valleys (Al-Rashediya, Al-Kharrazi, Al-
Khosar, Al-Danffilli, Al-Shor) lies on the left side of Mosul city. As well as,
how they are affected by domestic, industrial and agricultural wastes. Forty-
eight samples were collected, and physical measurements (Temperature T,
Potential of Hydrogen pH, Electrical Conductivity E.C., Total Dissolved
Solid TDS, Suspended Solids S.S. , Turbidity Tr) were made to give an initial

idea of the water quality.

The results were as follows: T (27.5-17.3°C), pH (8.3-6), E.C. (2315-524
uS/cm), TDS (257-1163 mg/l), S.S. (2240-10 mg/1), Tr (94.5 -0.36NTU), they
indicated that the water generally tends to be basic except for the water of Al-
Shor Valley, that was acidity. The water of the studied valleys is classified as
very hard water. This water is not suitable for irrigation due to the high total
hardness. Main ion concentrations have been measured, including cations
(Calcium Ca?*, Magnesium Mg?*, Sodium Na®, Potassium K") and anions
(Bicarbonate HCO?*, Sulfate SO4>-, Chloride CI, Nitrate NO3). Main ion
concentrations were as follows: Ca*" (504-86mg/l), Mg?* (188 -43mg/1), Na*
(150 -23- mg/1), K* (29-2 mg/1), HCO* (742-234 mg/1), SO4* (1300-75 mg/1),
Cl" (233-56mg/l), NOs™ (190-3 mg/l). The results indicated that Ca** and
HCO?  are more abundant than other cations and anions. Mg?" reflects the
exposure of dolomite in soil components to solubility by surface water. The
source of Na" and K" refer to the effect of civil and agricultural wastes,
respectively, in addition to the secondary halite present in the soil surface
layer. The main source of sulfate water supply comes from gypsum
components in the soil. In contrast, the origins of nitrates depending on how

organic fertilizers are applied in farms near valleys.

The factor analysis of the water of the study valleys produced five main

components, which were as follows; First component represents the chemical
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weathering of evaporative rocks (45.899%), The second component is
characterized by agricultural activity in the region and the impact of irrigation
activities (10.313%), The third component is defined by the actions of
chemical decomposition of metal waste (mainly iron)(9.301%), The fourth
main component is represented by the effects of human activity, wastes
thrown into the water of the valleys, and wastewater (8.502%), The fifth
component is characterized by suspended materials in the water resulting
from soil-washing operations (6.631%). According to water classification
based on the main cations and anions, The dominant cations were respectively

(Ca*" > Mg?" > Na"> K") and anions respectively (HCO* > SO4* > CI'>NO3).

The classification Figure (Chadha, 1999) of the studied valleys showed
that the water quality in Al-Rashediya valley is (Ca-Mg-SOs) type , the valley
of Al-Khosar and Al-Shor is of the type (Ca-Mg-SOs-Cl), The water quality
in Al-Kharrazi valley is of the type (Alkaline earths exceed alkali metals),
while the water quality in Al-Danffilli valley is of the type (Ca, Mg, HCO:s).
The classifications of Sodium Adsorption Ratio (SAR), Magnesium
Adsorption Ratio (MAR), Sodium Saturation Percentage (SSP), Wilcox
scheme, Residual Sodium Carbonate (RSC), Permeability Index (PI), and
Kelly Ratio (KR) indicated that the water of the studied valleys is suitable for
irrigation based on sodium levels. The Water Quality Index (IWQI) indicated
that the waters of Al-Rashediyah valley and Al-Kharrazi valley in general are
suitable for irrigation, while the waters of Al-Khosar River valley, Al-Danffili

valley and Al-Shor valley are not suitable for irrigation.

The concentrations of heavy elements in the water of the study valleys
were as follows: Fe (3.74-0.13 mg/l), Cu (1.38-0.64 mg/l), Pb (2.61-0.11
mg/l), Mn (0.48-0.06 mg/l), and Co (0.07-0.01 mg/l). The water is
characterized by high values of heavy elements that exceed international
standards. Heavy element pollution indicators include the heavy metal

pollution index (HPI, heavy metal evaluation index HEI, contamination
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