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Abstract

The study dealt with the geochemical characteristics of groundwater for several
wells and springs selected within the boundaries of the city of Aqrah, with a
total of (21) wells and (15) springs, by taking samples from those wells and
springs to identify the quality and properties of the water and to determine their
suitability for daily uses. Wells water samples were taken to determine the
concentrations of the main ions Ca™*, Mg™, Na*, K', CI', SO42, NO3", HCO3 in
addition to studying the physicochemical properties represented by PH, EC, TH,
TDS, The results showed that the groundwater is medium to slightly alkaline,
and the Piper classification showed that the predominant positive ions are
calcium, followed by Mg > Na > K, and the negative ions are bicarbonate,
followed by SO4 > Cl > NO3, also the water of the type of calcium and
magnesium bicarbonate predominates with a percentage of (76.19%) of all
samples, and of the type of magnesium and sodium bicarbonate represents a
percentage of (4.76%), and of the type of magnesium and calcium bicarbonate at
a rate of (9.5%), and of sodium and calcium bicarbonate at a rate of (4.76%),
and one of the wells has water of the type of calcium and magnesium sulfate,
which accounted for (4.76%), it was found that most of the samples classified
Within the field of (normal earth alkaline water with prevailing bicarbonate) and
that the samples W15, W19 classified within the field of (earth alkaline water
with an increased portion of alkali with prevailing bicarbonate), and the sample
W5 falls within the field of (normal earth alkaline water with prevailing sulfate
or chloride), and the sample W18 falls within the field of (alkaline water with
prevailing bicarbonate). The water quality index (WQI) calculated for (21) wells
showed that most of the samples fall within the excellent field for drinking, The
water quality index WQI showed low values with a range between (13.50 -
59.098), and that the wells W4, W6 It is located within the good field, except for
the two wells W5, W8 classified within the Poor field which showed slightly



high values due to the excess of some ions from the permissible limits. Several
classifications used indicated that the water is of an excellent type for use in
irrigation, with rates of Na% (11.55), SAR (0.45), and RSC (-1.49), using the
Wilcox Diagram For irrigation water, it was shown that all samples fall within
the excellent water field for irrigation, except for samples W5, W8, which fall
within the good field. It was found that the water is suitable for most of the
various industrial purposes, except for the well W5, which is not suitable for
most industries due to the increase in sulfate and calcium, and also several wells
are not suitable for the canned fruit and textile industries due to the excess of
nitrates above the permissible limit for these industries, also, the areas wells are
not suitable for paper industry because of the increase in calcium, magnesium,
as well for leather due to hardness. Using Altoviski classification, 1962, it was
found that the water is suitable for building and construction purposes as well as
in agriculture. The concentration of heavy metals in the wells was also
measured, and it was found that the water of most wells is considered safe in
terms of the pollution factor (Cf), except for the wells W3, W7, W8, they fall
within the field of medium pollution with iron, and the well W5 is within the
field of very high pollution with iron, as for the degree of pollution index (Cd),
all wells fall within the low field Pollution except for well W5), which is within
a field of medium pollution with heavy metals. The Gibbs Diagram showed that
rock weathering is the dominant mechanism that controls the chemistry of
groundwater in the study area. As for the springs, the results showed that the
water is slightly acidic to slightly alkaline. Piper classification also showed that
most water is of the type (normal earth alkaline water with prevailing
bicarbonate), The results of the analysis also showed the predominance of
calcium ions over the rest of the positive ions as well as the predominance of the
HCO3- ion over the rest of the negative ions, it was found that the water of the
springs in the area were of a mixed type, and there are four hydrochemical facies
that were distinguished, but the predominant facies were calcium and

magnesium bicarbonate, Most of the springs fall within this type at a rate of



(80.0%) of all samples. The water quality index (WQI) calculated for (15)
samples showed that most of the samples are located within the excellent field
for drinking and that the springs SP4, SP5 are classified within the good field
with a range (13.14-29.94). Several classifications used indicated that the water
is of an excellent type for use in irrigation, with rates of Na% (2.51), SAR
(0.08), and RSC (-1.65), using the Wilcox Diagram for irrigation water, it was
shown that all samples fall within the field of excellent water for irrigation. It
was found that the water is suitable for most of the various industrial purposes,
except for some springs, which is not suitable for the canned fruit and textile
industries due to the excess of nitrates above the permissible limit for these
industries, also, for paper industry because of the increase in calcium,
magnesium, as well for leather due to hardness. Using Altoviski classification,
1962, it was found that the water is suitable for building and construction
purposes as well as in agriculture. The concentration of heavy metals in the
springs was also measured, it was found that the water of most springs is
considered Safe in terms of the pollution factor (Cf), except for the springs SP3,
SP5, SP7, SP8, SP9, SP10 located within the field of medium contamination
with chromium. As for the degree of pollution index (Cd), all the springs are

within the field of low pollution with heavy metals.
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