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ABSTRACT

Mineral processing involves the separation of valuable minerals from gangue minerals through
crishing, grinding and conceniration. During gravity concentration, huge amounts of tailings are
discharged to the environment causing pollution of surface and underground water sources. The
main objective of this study was to design an impoundment dam to contain the tailings. 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 tailings were characterized by analyzing the samples from the study area in the laboratory
for geotechnical and geochemical parameters and MS Excel sheet 2010 was used in analyzing
the collected data. To know the quantity of tailings being discharged to the environment per year
the volumetric flow rate was determined from the field which helped in g__etﬁn_g the mass flow

rate of the tatlings and then the volume to be contained per year was determined.

The design of the tailings dam was done using the relevant formulas and equations. The tailings
dam was designed using ANCOLD, 1999 guidelines for dam design and AutoCAD 2016
software was used in generating the design drawings. The size of the Impoundment area will

accommodate the tai_lings that will be discharged for a given dam life.

Finally, economic evaluation of the system was done using benefit cost ratio approach and the
project seemed to be economically viable and thus should be implemented to reverse the current
trend of open tailings disposal which is subjecting the environment to land degradation and water

pollution.
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1 CHAPTER ONE: INTRODUCTION.

1.1 BACKGROUND.

Mining involves production of large quantities of tailings which result from mineral processing
afer the minerals of value have been extracted from the ore (ICOLD, 1982). Typically, the ore
percentages within the raw material are between 0.3 to 0.4%, which means massive amourits. of
mined materials are disposed of daily as wastes in form of tailings(Zardari, 2013). In gold
mining, it is estimated that only 0.00001% (that is one hundred thousandth of 1%) of ore is
actually refined into gold everything else is waste {Anon, 2006). Thus, tailings disposal is a
significant part of the overall mining and mineral processing operation at-most hard rock mining

projects.

According to (Hurdson-Edwards, 2015), tailings represent a major environmental liability for a
mine site; occupying vast surfaces of land and containing heavy metals and contaminated process
water, they therefore need to be eventually managed well during operations or after Closure.
Tailings are currently used as backfill in underground mines, stored in open pits, dried and

stacked, or pumped into tailings dams on site. (Hudson Edwards, 2011),

The mining industry in Uganda reached peak levels in the 1950s and ‘60s when the sector
accounted for up to 30% of Uganda’s export eamnings and. is mainly characterized by artisanal
and small scale mining (UNEP, 2010). However after the mineral of interest has been separated
from the gangue mineral, many artisanal and small scale miners carelessly discharge their
tailings to:the nearest convenient location incliding nearby environment that is land, wetlands or

rivers thereby impacting the environment negatively (Hinto‘n, 2002).

Nature is an invaluable wealth and any harm caused to it results in heavy socizl-economic losses
therefore for mining to be environmentally ftiendly and sustainable the tailings _gen_erated should
be disposed in an environmentally acceptable and if possible economically viable manner thus
the need to design a tailings storage facility which will contain the tailings generated by these

miners.

Page 1l
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