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Characterization of subsurface targets is becoming increasingly important. Advance knowledge of the target type can have important economic impact on excavation procedures especially in Engineering Evaluation/Cost Analysis (EE/CA) projects.
The science of Exploration Geophysics has long used non-destructive methods to identify subsurface characteristics of underlying rocks, formations, minerals and groundwater. These tools are used today extensively to assist in our environmental needs for the exploration of subsurface features and buried objects. The key advantages of geophysical methods are their abilities to make rapid, inexpensive, noninvasive, nondestructive measurements.  

Numerous geophysical methods are used in many applications including: mineral and petroleum exploration and production, environmental contaminant mapping, mapping subsurface ground conditions for civil engineering projects, hydrological (groundwater) mapping, mapping near surface utilities, detection and mapping of unexploded ordnance, and archeological investigations. The following paragraphs illustrate some of the important environmental applications of geophysical techniques that affect the development plan in Egypt. 

Exploration Geophysical can offer solutions to the following major development projects in Egypt:

Southern Valley Development Project:  

The Southern Valley Development (Toshka) Project is an attempt to develop new urban and agricultural areas away from the Nile Valley. The sustainable development of this region can be achieved only through an improved, quantitative understanding of groundwater aquifer. Significant sources of groundwater will need to be discovered and developed. Drilling wells is the most expensive and final stage of an exploration process for water. Geophysics is a proven technique for both reconnaissance and detailed exploration for groundwater. Based on the results from the geophysical survey, wells can be more accurately placed to fully develop the Nubian sandstone groundwater aquifer in Western Desert. 

Underground (Metro) Project: 

The underground and Metro project in Cairo and Alexandria is an attempt to develop a good transportation system to ease the connection between cities and solve the problem of crowding in the other means of transportation. It is extremely difficult to plan for the subway route without using accurate and up to date maps for the utilities lines (pipelines, power lines and communication cables). So, it is highly desirable to find a non-invasive method of determining the location and depth of such utility lines instead of the conventional drilling-based approach. This can be achieved by geophysical imaging or scanning of the underground without damaging power lines, water pipes or communication cables. Safety of construction projects depends on exact knowledge of buried objects in the planned excavation areas. Hitting an unknown, high-pressure gas line can and has caused loss of lives.  

Landmines detection in Western Desert and Sinai:

Egypt has been listed as the country most contaminated by landmines in the world with an estimate of approximately 23,000,000, this includes unexploded ordnance (UXO). There are very large areas of land affected, and some estimates put the total area at 25,000 sq kilometers.

Development projects in Egypt are significantly constrained by landmine and UXO contamination in the affected areas, the civilian casualty rate seems high in proportion to the populations in those areas. Recent ground and airborne geophysical sensors proved to be successful tool for detection of landmines and UXO especially the metallic ones.

Geophysical methods, like any other means of measurement, have advantages and limitations. There is no single, universally applicable geophysical method, and some methods are quite site-specific in their performance. However, professional and efficient use of Geophysical techniques can help in a many development projects in Egypt.
