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ABSTRACT

This report shows how the Geographical Information Systems (GIS) techniques were applied in
generating an optimal pipeline route in Manafwa District from J. Quarters water point(source) to
Bunambale village(destination). The project aims to ensure the generated route has the highest
utility to the public, in addition to minimizing harmful impacts to people and the natural
environment. Inputs from pipeline host communities where the pipelines will pass were seriously
considered when determining the relative preferences of the various factors affecting the route
(Weightings).

This involved deriving weights for the variables using Analytical Hierarchy Process (AHP) and
modeling the routing process using them. A model developed incorporating topography, geology,
soil types, roads, land use, and protected areas to identify an optimal route. GIS was used for spatial
modeling, analysis and data overlay. The variables were weighted using AHP to determine their
relative preferences This approach significantly increases the reliability and acceptability of the
generated route. ESRI's ArcGIS spatial analyst tool was deployed for data analysis and

interpretation.
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CHAPTER ONE

This chapter outlines the following; background to the study, problem statement, justification,
objectives of the study, purpose of the study and the scope of the study.

1.0 Background

Water is a basic human right. Without it societies wither and people die (Joanne, 2000). The major
problem affecting developing countries is the inadequate supply of safe water to its natives.
There can be no state of positive health and well-being without safe water (Aderibigbe, 2008). The
various purposes of water to man include, drinking, cooking, bathing, recreation, irrigation, and
industrial uses amongst uses. A study in 1990 estimated that more than 1 billion people in
developing countries lacked access to safe drinking water (WHO, 1995) .Washing hands after
visiting the latrine and before preparing food is of particular importance in reducing disease
transmission, but without abundant water in or near homes, hygiene becomes difficult or
impossible (Park, 2002). Many cities and municipalities are facing steady population increases
and community growth which, as a result, exerts greater strain on these cities’ resources.
Affordable municipal water strategies are necessary to meet the growing water demand. Some of
these strategies include large-scale projects that involve pumping water through a series of
pipelines spanning large tracts of land and requiring an extensive infrastructure of reservoirs and
pumping stations. Indeed, siting the route of a pipeline is a crucial component that will later
influence its design, construction and maintenance which will then determine some of the
environmental impacts (Marshall, 1983) . Cross et al (2007) noted that it is important that these
envy consequences of pipeline construction are clearly defined and understood to better assess the
effectiveness and drawbacks of its construction.

A major objective in selecting a pipeline route is to ensure the chosen route has the highest utility
to the public, in addition to minimizing harmful impacts to people and the natural environment.
(C.N. Nonis, 2007)

Manual pipeline route planning uses available maps, surveys and experience and is seriously

constrained due to lack of updated data and quantitative approach. This is inadequate for complex
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