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ABSTRACT

For proper water management in the new reclaimed areas, hydraulic parameters of both aquifer and wells
related to transmissivity, specific capacity, well loss, formation loss, and water entrance velocity, as well as
the relationship between these parameters are the main target after construction of production wells. In El
Shab area, the Nubian Sandstone aquifer has a large range of transmissivity (from 483.12 to 1489.24
mzlday) and, also, specific capacity (from 203 to 486.32 mZ/day). Relationship of specific capacity and
transmissivity is constructed and the established empirical equations can be used to predict the
transmissivity of the Nubian aquifer in all new proposed sites for well drilling at which the specific capacity
measured without performing pumping tests. On the other hand, the drilled wells in El Shab area exhibit
relatively high well losses (25%). The causes for high well losses (entrance velocity (Vn) through water well
screen and the distance from the point of water entrance in the well to the point of intake in the pump) are
discussed and the relationships are constructed, which seem a positive linear correlation. Relationships
between well losses constant for 30 wells with transmissivity and specific capacity, are constructed. These
relationships are useful for estimating hydraulic characteristics that are needed for the designs of wells and

well fields and for preliminary water-resources management.

KEYWORDS
Nubian Sandstone Aquifer; Transmissivity; Specific Capacity; Well Loss; Entrance Velocity; Well Efficiency

Cite this paper

M. Osta, "Relationships between Hydraulic Parameters of the Nubian Aquifer and Wells in El Shab Area,
South Western Desert, Egypt (A Case Study),"” International Journal of Geosciences, Vol. 3 No. 5, 2012, pp.
1107-1119. doi: 10.4236/ijg.2012.35112.

References
[1] CONOCO, ““Geologic Map of Egypt, Scale 1:500000,”” Continental Oil Company, 1989.

[2] R. Fathy, M. Hefnawy and A. Abdel Hamid, ““Contributions to the Hydrogeology Aspects of the
Groundwater Aquifer in Southern Part of Darb El Arbaein Area, Southern Portion of Western Desert,
Egypt,”” Al-Azhar Bulletin of Science, Vol. 12, No. 2, 2001, pp. 175-194.

[3] E. Korany, G. Fathy and M. El Nagaty, ““Contributions to the Hydrogeology of Nubian Sandstone
Aquifer in the Middle Part of Darb El Arbaein, South Western Desert, Egypt,”” Sedimentology of
Egypt, Vol. 10, 2002, pp. 119143.

[4] A. Ghazal, ““Hydrogeological Studies in Darb El Arbaein area, Southwestern Desert, Egypt,”” Master

Science, Geology Department, Cairo University, Cairo, 2002.

[51 N. EI Gammal, ““Hydrogeological Studies in Darb El Arbaein Area, South Egypt,”” Master Science,
Geology Department, Cairo University, Cairo, 2004.

[6] B. Issawi, ““Geology of Southeastern Corner of Western Desert,”” Ann GSE Cairo, Vol. 8, No. 3,
1973, pp. 25-30.

* Open Special Issues
® Published Special Issues

e Special Issues Guideline

1JG Subscription

Most popular papers in 1JG
About 1JG News

Frequently Asked Questions
Recommend to Peers
Recommend to Library

Contact Us

Downloads: 165,284

Visits: 394,255

Sponsors, Associates, al
Links >>



7]

(8l

[91

[10]

[11]

[12]

[13]

[14]

Ministry of Water Resources and Irrigation (MWRI), ““Hydrogeological Data of Water Wells in Darb El
Arbaein Area, Western Desert, Egypt,”” Internal Unpublished Report, 2010.

C. E. Jacob, ““Flow of Groundwater. Engineering Hydraulics,”” John Wiley, New York, 1950.

H. B. Eagon, Jr. and D. E. Johe, ““Practical Solutions for Pumping Tests in Carbonate—Rock Aquifers,””
Ground Water, Vol. 10, No. 4, 1972, pp. 6-13. d0i:10.1111/j.1745-6584.1972.tb02929.x

M. J. Rorabaugh, ““Graphical and Theoretical Analysis of Step Drawdown Test of Artesian Well,””

Proceedings of the American Society of Civil Engineers, Vol. 79, No. 362, 1953, pp. 1-23.

G. P. Kruseman and N. A. de Ridder, ““Analysis and Evaluation of Pumping Test Data,”” Second

Edition, Wageningen Academic Publishers, Wageningen, 1990.

E. R. Smith, ““Screen Bore Construction,”” Sydney, Water Research Foundation of Australia, Report

No. 24, 1966.

Roscoe Moss Company, ““Handbook of Ground Water Development,”” John Wiley and Sons, New
York, 1990.

H. J. Thomasson, F. H. Olmsted and E. R. LeRoux, ““Geology, Water Resources, and Usable
Groundwater Storage Capacity of Part of Solano County. CA. US,”” Geological Survey Water Supply
Paper 1464, 1960.



