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ABSTRACT

In order to extract minerals or metals from the earth in an economical way, it is necessary to crush
large quantities of earth material into a range of fine to micro size particles and add additives to
obtain them. However, in this process the waste that is generated is large and usually in form of
slurry called “tailings.” This material needs to be properly stored or disposed, requiring the design
of tailings dams. Tailings management of a mining exploitation is a key in the economic

development of the activity and especially of the natural and social environment of the site.

The abandoned Kilembe mine in Kasese district, western Uganda resumed mining activities and
currently processes copper with the subsequent waste production from mineral beneficiation. The
problem being experienced is lack of containment structure to retain the waste as it is associated
with heavy metals, sulphide mineralization and some mineral values that may become potential
deposit. The main objective of this study was to design an impoundment dam to store tailings and
specific objectives were to carry out site investigation, to determine tailings characteristics

influencing the design and to design the tailings impoundment dam and its components.

The methods of Tailings disposal, types of impoundments, Tailings discharge methods, basic
structures for retaining tailings in impoundment, embankment construction methods, Tailings
impoundment design and basic design concepts, major components of dams have been described

in the literature review.

The methods used in data collection during the research included; desk study, consultations,
observations and measurements, laboratory sample tests. Rainfall data for Kilembe, for a period
of 11 years was obtained and Softwares like MS Excel sheet 2013 were used in analyzing the
collected data and AutoCAD 2015 was used in generating the design drawings.

Results obtained from the field and laboratory experiments were analyzed and lead to the design
of the dam and its components. The appropriate materials were sourced from within the
impoundment as it is economical and method of construction was selected. Detailed drawings were
eenerated using AutoCAD Software. From the analysed data, various challenges, conclusions and

recommendations were drawn.
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CHAPTER ONE: INTRODUCTION
This chapter describes the global perspective on mine waste management, site location and
previous tailings management, topography and climatic condition of the site. Defines the problem

and objectives of the study, justification, scope and significance of the project.

1.1 Background of the study

1.1.1 Global perspective on mine waste management

Until recent decades, the majority of mines were small underground operations with
correspondingly modest requirements for tailings disposal. Since that time, due to increasing
demand, it has become economical to mine large lower-grade deposits by utilizing advances made
by mining equipment manufacturers and developments in mining and milling technology, (U.S.
EPA, 1994). This has greatly increased the amount of tailings and other wastes generated by
individual mining projects and by the mining industry as a whole. Copper industry and others
typically mine relatively low-grade ores that contain less than a few percent of metal values; the
residue becomes tailings, (U.S. EPA, 1994). In copper mining, tailings can account for 95-99% of
the crushed and ground ores, (Lu and Wang, 2012). Thus, tailings disposal is a significant part of

the overall mining and milling operation at most hardrock mining projects.

The disposal of mill tailings is a major environmental problem, which is becoming more
serious with the increasing exploration for metals and the working of lower-grade deposits.
Apart from the visual effect on the landscape of tailings disposal, the major ecological effect
is usually water pollution, arising from the discharge of water contaminated with solids,
heavy metals, mill reagents, sulphur compounds, etc. (Chalkley et al., 1989). Waste must
therefore be disposed of in both an environmentally acceptable and, if possible, economically

viable manner, (Brawner, 1979)

Mine tailings, in particular, consist finely ground mill or mineral processing wastes remaining after
extraction of mineral values. They may range from essentially medium sand to clay-sized particles,

being transported to the disposal area in a wet form as a slurry (ICOLD et al., 1995).
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