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ABSTRACT: Groundwater is the main source of domestic, industrial and agriculture uses in
most of El- Kharga, Dakhla and Farafra Oases in the Western Desert of E gypt which affected
the groundwater quality. The hydrochemistry of major ions (Na*,K', Mg®, Cl, SO47,
HCO;, and CO,%) together with trace elements (Fe and Mn) has been used to constraln the
hydrochemical characteristics of groundwater, Western Desert of Egypt aquifers. The present
study focuses on

1- qurochemlcal characterization of the ground water

2- Origin of the groundwater

3- Evaluation of the groundwater suitability for different purposes.

The obtain resuits reveal that the electrical conductivity varied from 0.187 (Bir Mut) and 1.25
dS/m (Bir Teneida).The regional salinity distribution shows increasing salinities towards El-
Kharga Oasis. The total dissolved salts (TDS) are 112 ppm for Bir Mut and 768 ppm for Bir
Teneida. The studied groundwater samples is slightly acid to strongly alkaline wherebH values
varied from 6.1 to 8.7. SAR values characterized by excellent water suitable for lrrlgat/on where
RSC values indicate a good quality and suitable for using irrigation. The calcium (Ca*®), sodium
(Na®), magnesium (Mg*?) and potassium (K') ions aquire the hlgher concentrations of the
cations, while bicarbonate (HCOj), chloride (Cl) and sulfate (SO,%") ions aquire the higher
concentrations of the anions. The concentrations of the major cations and anions are lower than
the maximum standard limits, while Fe and Mn ions are higher than the standard limits (WHO
1984). Hydrochemical coefficient (lon ratios) are also useful in detecting the origin of the
groundwater. These ratios are

+ rS04= ref- & 5= nr NG-
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Results of these ratios indicate that the groundwater have a mixed origin that is possibly pure
meteoric water affected to a less extent by traces of marine faces. The evaluation of
groundwater in El- Kharga, El- Dakhla and El- Farafra Oases for general uses indicate that
these waters are not suitable for drinking usage, while these water are excellent for classes of
livestock, poultry and moderately and marginally suitable for irrigation crops.
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INTRODUCTION

Expansion and development of the
concerned desert area are based essentially
on groundwater resources for drinking and
irrigation. Since the Nubian aquifer is the
main source of groundwater in the Western
Desert of Egypt. The recent information
available on the Western Desert reveals that
the groundwater horizons of the Western
Desert constitute just small scattered
portions within an extensive multi-layer
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"Artesian Basin" that covers nearly the
whole Tertiary of the Libyan Desert, Western
Desert to the east of the Nile Valley,
Northern regions of Sudan and the North-
eastern territories of Chad. This basin was
given the name Nubian Artesian Basin,
Himida & Diab (1981) and Heinal &
Thorweihe (1993). The Nubian basin system
in Egypt is formed of Pre- Tertiary
sediments: The eastern boundaries of
Nubian basin can be delineated by the
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series of mountain ranges consisting of
basement rocks and extending parallel to
the Red Sea Coast. Its western boundaries
cannot be sharply defined but they can be
tentatively traced along the localities where
rocks of basement complex either outcrop
on the surface or recorded at shallow depth.
Its Southern boundaries can be defined by
the outcrops of basement rocks in different
regions of North Sudan and in the
Northeastern regions of the Chad. According
to Thorweihe, (1990), The water aquifer
area in Egypt couid be classified into three
structural units (Map1).

1- North Western basin
2- Dakhla basin
3- Upper Nile platform

The North Western basin, extends to the
North of Cairo — Bahariya uplift and is
included within the unstable shelf, this basin
of minor economic importance within the
structure of the Nubian aquifer system.

The Dakhla basin, is the largest and most
important unit in the Western Desert of
Egypt. The Southern part of the Dakhla
basin is filled mainly with fine to coarse
grained continental sandstone of lower
Cretaceous to Cenomenian age, and reach
up to 1000 m. in thickness. These sediments
pile formerly called Nubian Sandston is
intercalated by two regional formation of low
permeability. These are the marine Abu
Ballas formation (Barthel & Bottcher 1978).
Which is formed by a few 10 m. of poorly
permeable shale increasing in thickness
toward the North, and the deltaic to shallow
marine Maghrabi formation (Barthel &
Hermann- Degen, 1981). Which reaches up
to 200 m. in thickness and is formed by inter
— bedded shale and sandstone with fair
permeability. In the Northern part of the
Dakhla basin, the cretaceores sediments
overlie. Paleozoic sediments and are
covered by variegated shale (Mut formation,
Barthel & Herman -~ Degen, 1981) and the
Dakhla formation (Said 2000), which
reaches up to 100 m. in thickness and forms
the confined bed of Nubian aquifer system.
The upper Nile platform, is situated East of
Dakhla basin and is separated form it by the

kharga uplift which strikes from basement
outcrop of Bir Safsaf towards North to El-
Kharga the area of upper Nile piatform was
high, thus no sediments of lower Cretaceous
to Cenomenian age were deposited. Thus
the area becomes a shallow basin and was
filled approximately 500 m. of sediments
with much higher rate of shale than those of
Dakhla basin. So upper Cretaceous
sediments of the upper Nile platform have a
much lower permeability than their
equivalent in the Dakhia basin. Northward,
the effect of the Kharga uplift decreases and
the differentiation into Dakhla basin and
upper Nile platform is not possible north of
Kharga.

The objective of this study is to through
light on the hydrochemistry of the Nubian
faces in the Western Desert area and
determine the chemical type of groundwater
and their relation to prevailing
hydrogeological and environmental
conditions and evaluate the suitability of
groundwater for different uses. -

MATERIALS AND METHODS

Based on the obtained topographic map
scale 1: 100.000 and the geological map of
scale 1:100.000, twenty four wells and
springs groundwater samples were collected
to represent the study area. The locations of
the wells and springs from which the
samples were obtained are shown in Fig.
(1). The type of sampling bottles and their
cleaning methods are important.
Polyethylene bottles were soaked in 1.5 ml.
nitric acid for about 48 hours at room
temperature in order to remove all leachable
cations of heavy metals. The bottles were
washed with distilled water for at least four
times. Water samples were stored in bottles
treated in this manner at 4° over periods of

" week. The botties were closed tightly, Keep

1036

in ice -~ boxes and transferred at low
temperature to the laboratory. Before the
analyses of the water samples, the filtration
step was carried out using 0.45-um
membrane filters to removes the colloidal
particles and undissolved metals from the
ground water samples.




































Evaluation of ground water quality and suitability for different uses

-------------

1- KCI, NaCl, NazSo4, MgSO4, Mg(HCO3)z,
Ca(HCOs)2 (62.5% of the total
samples.

2- KCI, NaCl, NaSO4, MgSOQ4, CaSO;,
Ca(HCO3)2 (37.5% of the total
samples)

Regarding to the groundwater samples of

El- Farafra Oasis, the samples have

the following order

NaCl, MgClk, MgSO4 CaSO0s,

Ca(HCOa)2 (62.5% of total samples).

2- NaCl, MgCi2, MgSO4, Ca(HCO3)2
(37.5% of total samples).

From the hypothetical salts
combination, the studied groundwater
samples indicate that the factors affecting
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groundwater quality are leaching and
dissolution, and also the presence of, KC|,
NaCi, CaCi2 and MgClz, saltoalong these
groundwater reflects the effect of an old
marine sediments in the study area. The
assemblages of salts combination
characterize groundwater of the studied
water samples regardless of their salinities
Generally, these salts assemblage reflect
of leaching and dissolution of terrestrial
salts. The different hydrochemical facies
corresponds to the variations in lithology (
geological  formations), groundwater
recharge rates, temperature gradients and
residence time of groundwater in the
subsurface semi- closed structural troughs.
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Fig (2): Sulin,s graph for representing hydrochemical composition deferent of the different
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