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Abstract

The current study dealt with the geochemical properties of the water for
the Euphrates river and the water of wells and springs located within the city of
Haditha (6 samples for the Euphrates river, 3 springs samples from Haditha side
and 17 samples from the wells) to demonstrate their suitability for different
uses. The water samples were analyzed to determine the concentrations of the
main ions prevalent in them. The results of the analysis showed that the
dominant positive cations in surface and groundwater, according to abundance,
are (Na" > Ca®" > Mg®" > K), while in spring water they were (Ca*" > Mg*" >
Na" > K"). As for the dominant negative anions in surface water, according to
abundance, they are (CI'> SO,> > HCOy), while in groundwater and springs
they were (SO, > CI" > HCOy). In addition, the physicochemical properties
represented by pH were studied. Electrical conductivity (EC) and total dissolved
solids (TDS). The results of the analyzes showed that all water samples in the
study area were weakly alkaline water (pH = 6.8-7.2), except for some samples
for different types of water that were almost neutral (pH = 6.8-7.2).The
hydrochemical equation showed that the prevailing water in surface waters is
about Sodium chloride type (23.08%), while the predominant water in the
springs is sodium sulphate (11.53%), and the predominant water quality in
groundwater is sodium, calcium and magnesium sulphate (65.39%). This is
consistent with the Piper and Stiff classification, which also showed that the
water quality in the various types of study water samples is of the alkaline
groundwater type with increased alkali, and a predominance of sulphates and
chlorides. Geochemical ratios indicated that the water in the study area is of
atmospheric origin, while the Gibbs Diagram showed that the evaporation-
precipitation mechanism is the dominant mechanism controlling the water
chemistry in the region. The average concentrations of heavy metals (Fe, Mn,
Zn, Pb, Cd, Ni, Cu) were (0.017, 0.154, 0.074, 0.002, 0.001, 0.102, 0.052)ppm
in surface water, (0.047, 0.046, 0.014, 0.002, 0.0001, 0.318, 0.012)ppm in
groundwater and (0.010, 0.0009, 0.058, 0.1, 0.026, 0.046, 0.002)ppm in springs



respectively. The results of the heavy metal pollution index (HPI) showed that
all water samples were less than the critical value of the pollution index (100),
with the exception of the samples (R1, R2, S1, S2, S3, W2, W4, W12), which
were seriously polluted due to high lead values. And cadmium, manganese and
nickel in it. As for the Mineral Index (MI), the Euphrates River water samples
were classified as falling within a moderately affected category, with the
exception of samples R1 and R2, which were within a severely affected field.
Spring water samples are also classified as seriously affected. While the well
samples ranged from severely to seriously affected category. The results of the
statistical analysis also showed that the strong positive correlation coefficient for
(EC, TDS, Ca’", Mg2+, Na*, CI', SO, HCOy5) is consistent with factor analysis
and cluster analysis. The Water Quality Index (WQI) showed that the surface
water in the current study is good for drinking purposes. As for the groundwater
and springs, it was not suitable for drinking, except for the samples (W16),
which was of the very poor type, and the samples (W1, W13, W15, W17) were
of the poor type. The water quality factor in the study area indicates that the
water is suitable for use by poultry and livestock, with the exception of samples
(W5, W12, S3), it was found that it was not suitable for use for industrial,
building and construction purposes. The results of several classifications used
for irrigation purposes indicate that all the study water samples fall within the
excellent water for irrigation, based on (SAR<10), (RSC-1.25), and good based
on (PI<25). But in the case of relying on (Na% < 20), the surface water was
classified as good for irrigation, while the groundwater was within the good for
irrigation category to the permissible category, while spring water was within
the permissible category for irrigation to the doubtful category. In general, all

water is not suitable for irrigation due to the risk of salinity.
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