
9 Egyptian J. Desert Res., 57, No1, 149-172 (2007) 

PHYSICAL AND CHEMICAL CHARACTERISTICS 
OF GROUNDWATER IN SOUTH BARIS-EL 

KHARGA AREA AS RELATED TO THE 
PREVAILING DIFFERENT AQUIFER SYSTEMS, 

WESTERN DESERT, EGYPT. 

Shawky, H. A. 
Hydrogeochemistry Dept., Desert Research Center, El Matareya, 
Cairo, Egypt. 
HosarnShawky@hotrnail.corn 

' 

The study area which is a real desert is, solely, depending on 
the groundwater as the only source of development, where 

neither surfac:e water nor rainfall are available. This area is 
characterized by two different physical systems of groundwater 
occurrence; the unconfined condition in Baris oasis, where the 
water table is shallow and free, and the confined one in El 
Kharga oasis, where the water is under artesian pressure. The 
total energy contained in each of the water systems depends on 
three components: pressure, velocity and elevation head and, 
hence, affects greatly the water characteristics in such system. 
The present work is a trial to differentiate between the physical 
and ch~mical properties of groundwater exists under different 
conditions in the middle part of the western desert aiming to 
understand the relationship between groundwater occurrence 
and its quality. In Baris oasis (unconfined aquifer system), data 
of 32 groundwater samples were collected and used to assess 
the water quality of the aquifer. The analysis reveals that low 
dissolved oxygen (DO) values and high iron contents are 
detected. Meanwhile, values of the oxidation-reduction (Eh) 
potential show that the groundwater is in a reduction condition. 
The groundwater salinity shows a general trend of increase 
from northeast (El-Kharga) to southwest (Baris) with a fresh to 
slightly fresh water classes. The study also indicates that the 
groundwater in the area is of mixed origin, possibly pure 
metemic but occasionally affected by marine deposits. Analyses 
of minor and trace constituents show that their concentrations 
are in the acceptable limits for different uses, except for higher 
iron and manganese concentrations. In El-Kharga oasis 
(confined aquifer system), literatures show that the groundwater 
is characterized by lower pH, DO, salinity, iron and manganese 
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contents but higher Eh and temperature as compared with the 
conditions in Baris oasis. 
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As Egypt is a desert land, a great consideration is given to land reclamation 
activities based on the available groundwater resources. Baris-El Kharga 
area (western desert), is one of these areas that have water potential for 
agricultural plans. The only water resource in this area is the groundwater 
supply from the so called Nubian Sandstone aquifer. The need of sufficient 
quantities of high quality water in this area is a must, where the increase in 
the content of some hazardous components is a serious problem. The 
unplanned drilling of water wells; the mis-use of groundwater in irrigation 
and the high concentration of iron and maqganese in the water have 
complicated the problems that affect the development activities in the study 
area. In the present study, 32 samples were collected from different water 
points during November 2004 from Baris oasis, where two kinds of samples 
were obtained:-

One liter samples were collected for major constituents determination, 
while other samples were collected in 100 ml acid-washed polyethylene 
bottles for heavy metal content. 

The main issues that will be addressed by this study include: 1- the 
physical and chemical properties of the groundwater and their mutual 
relationship in the study area, 2- the possible impact of the groundwater 
occurrence upon its quality, 3- the correlation between the shallow 
groundwater in Baris and the deep groundwater in El-Kharga from the 
quality point of view. 

The Baris area is located at the western desert between longitudes 
30° 30' to 30° 50' and latitudes 24° 30' to 24° 50' covering an area of 
about 900 km\Fig. 1). Meanwhile, EI-Kharga oasis located between 
longitudes 30° 30' to 30° 50' and latitudes 24° 15' to 24° 45' covering an 
area of about 2000 km2
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Aquifer System 
The Nubian Sandstone aquifer is the main water source in Baris-EI 

Kharga Oases. Nubian Aquifer is formed by predominantly continental 
sediments, (mainly sandstone and shale layers), which contain an enormous 
groundwater mass. The groundwater of the Nubian sandstone aquifer was 
formed by local infiltration during the past wet periods. The aquifer attains a 
thickness more than 400m below Baris and 1000 m below El-Kharga. 

In Baris area, the Nubian aquifer is unconfined and the depth to 
groundwater varies from 25 to 40m from ground surface (Fig. 2). Further, 
northward in EI-Kharga oasis, the aquifer is overlain by impervious shales 
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