
BUSITEMA
UNIVERSITY

FACULTY OF ENGINEERING

DEPARTMENT OF MINING AND WATER RESOURCES ENGINEERING

ASSESSMENT OF THE RISKS OF EXPOSURE TO MERCURY

USED IN GOLD MINING (CASE STUDY: KITUMBI-KAYONZA,

MUBENDE).

BY

NAULO GILBERT

REG. NO: BUIUG120121108

SUPERVISOR: MR. MUKIIBI IVAN

A THESIS SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS

FOR THE AWARD OF A BACHELOR OF SCIENCE IN MINING ENGINEERING

DEGREE OF BUSITEMA UNIVERSITY

MAY 2016



ABSTRACT
Exposure to environmental toxins is a major contributing factor to the expected increase in

chronic diseases within developing countries in the next 20 yeats. Due to its ubiquitous

distribution and persistent nature, mercury (Hg) is an example of a toxic substance that has

garnered global concern because of its known detrimental effects on human and

ecosystemhealth,

The estimated daily intake (EDI) and the relative contribution of various sources of Hg to

humans differ significantly between individuals, ethnic groups, and across continents. This thesis

focuses an small scale gold mining as the major source of mercury exposure in Kitumbi-

Kayonza, Mubende district. The project was completed based on the following tasks;

Firstly, operation owners and miners were involved in an interviewto obtain estimates of Hg

used, gold obtained and l-Igthat was Iost to the surroundings.

Secondly, a total number of sixteen (16) sediment samples (done in duplicatesjwere taken from

tailings pond and processing .areas in. a mined out area in order to determine its vulnerability to

becoming a mining hot.spot, The area was then mapped using a GPS receiver in order to determine

amount of area that has been mined but. These samples were taken to Auranda Minerals laboratory

for analysis.

·Thirdly, an exposure assessment model developed by D'Souza (2008) and Health Canada (2004)

was used to identify the occupational sources of greatest concern for various age groups in

Kitumbi-Kayonza, Mubende district.

The results show that in the course of a dry season, a total of 50,925g of gold is produced

monthly and consequently 139;8QOg of Hg is lost to the surrounding. 83,925g ofmercury lost

pet month are released as vapour. This is the quantity from which miners in Kitumbl-Kayonza

are likely to. be exposed via inhalation. 55,875g of mercury is released to tailings as free mercury

and is likely to. be methylated by bacteria and other organisms thereby accumulating within. the

.food chain through plants and fish.

The sediment sampling results were very high in mercury concentration and 'were above the ERL

value (OJ5ppm). Subsequently, because of this mercury hotspots due to mining were found and

delineated. The research area is considered to be contaminated as .itrelates to mercury contamination

and is. at a great risk. Highest absorbed doses due to.exposure to mercury were realized when dealing
with roasting where. mercury 15 driven off from amalgam by heating.
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·CHAPTER I

1.0 Introductiea

This chapter briefly gives the general information relevant to the research whilst dearly showing

'< ,the problem of interest for the intended.research, It as well shows how this study will help. reduce

the problem through the fulfilment of a number of objectives listedtherein.

1.1 Mubende gold district

Mubende District-is in the Central region. It borders Mityana district in the East, Kiboga and
Kyankwanzi in the North, Sembabule and Gomba in the South, Kyegegwa and Kibaale in the West.

The district headquarters is located 160 Kilometres West of Kampala. It covers a total area of

~pproximatelyA,646 sq. kms (Mubende district-local governrtJ:en~Api'i12011).

Mnbende district has a tropical climate. with moderate rainfall and.temperature. The rainfall pattern is

hi -modal 'with two Seasons and the annual rainfall varyingbetweenSeumm to 1?272rom. The.
months of March to May andSeptember to November receive very heavy and well-distributedrains

of up to i,20Qrnm. There are two dry seasons from June to July and December to February. This:
therefore) provides. for two. crop.growing-seasons. The high altitude ensures favorable climate-with

medium annual temperatures ranging from 17;2 degrees'to 29. degrees centigrade (Mubende district

local government, April ZOJl) .

.The regional geology consists of Bug anda group meta-sedimentary and sedimentary-rocks on gneiss

basements .. (Elepu et al, 2011b). These are intruded by arcuate dolerite dyke swarm. The figure 1

below shows location of Kitumbi-Kayonza within Mubende-district.
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