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ABSTRACT

Approximately 30 million people worldwide are employed directly and indirectly in small-scale
mining operations. Artisanal mining extraction activity has existed in Uganda since the country’s
independence in 1962. Uganda is home to an estimated 93,000 artisanal miners (with a third of
these engaged in gold mining). Gold is one of the expensive minerals mined in Uganda and isa
major source of income for most of the people who leave near the gold minés. In areas which
contain gold deposits, most of the people in those ateas are partly or fully involved in the mining
of the gold on small scale basis. Now artisanal gold mining:is spread across four of the sub
counties of Mubende. The Rubaali artisanal mine is the largest location with huge mining camps
and a-high concentration of artisanal mining operatiens. Hard rock ore is found on tlie mountain
and is collected in mining pits, which are on average 30 meter deep. The mountain hosts around

200 mining pits.

Mainly sluice boxes are used in-the‘concentration of the gold before it is panned: The stuice
boxes.used recover around 60% instead of 90% recover. The sluice boxes used are constructed in
three different ways, i.e. the zed (Z) stuice, the slash (\) and the viz (<'or>) type (Basics in
Minerals Processing, 2nd Edition, Metso Minerals publ, 2002).

However, due to the poor sluicing methods, gold recovery is always low and sometimes the costs
incurted are always high thus need for the imiprovement of the gold recovery at Rubaali, This is
due to the high ve_Iocit_y of flow of the water, the nature of the sisal mats used and the high
inclination of the of the sluice.boxes. The sluice boxes used at Rubaali recover around 50%

instead of 90% recovery.



Contents

DECLARATION......ccoumviimrreccrmmrmrenssecsmeonanansionsens reerereeaner i reenaneens fenrneene et e S weniend
APPROVAL ....coonmnrivnnaen. S OO OO OO DR SO SRR P PR |
DEDICATION .. covveerreesceassresinrensirsssasisesssssniossosesssessss s atens rreeraerreees T PPN
ABSTRACT et teeerivssr i esvie b eressses e s raseed s s et san s e i bans e an et e baereanssne b e e st abbar b rsne v
COMIEIILS 1atisversanrminsisveastssmessaisesanngsnn i rn e ss o e ang bbb am b E 1 E AR AL SRS e b kSRS S0 4R SR 40 e Ehm e e ne e AT S IR E RO SR e b arcpban vi
LIST OF TABLES ...t iiouurevesmesessnsisassasssinssessisirss s sasssssasssssessstasesessssosees assssass esesssses s asssssissssssasssamsses samss ix
1.0 INTRODUCTION ........................... SO PSRRI PR Frrtea e e b b en i eens I 1
1.1 BACKGROUND......cccvcrmmimenninnnisisisiens OO OTPO PRI |
1.2 PROBLEM STATEMENT. .....cccoconneremmariionriessensseeseesrenns rere s nrenenr e S et e e 2

1.3 JUSTIFICATION. ............ prernseni s sy ab st SO RPN S s wreernenas ST
1.4 OBJECTIVES. ..o SOOI N et tnira iy s s 3
1.4.1 MAIN OBJECTIVE. ...........en.. T S SN
14,2 SPECIFIC OBJECTIVES....ciiccvivieeiiriannsineasmessismennsssessssissssassonsssmessineass eraerrennnes reneanes 3

1.5 SCOPE OF STUDY. .....ccomnninnsaerinninnnes e e peiree e s e e .3
2.0 CHAPTER TWO ...ircrerieeniismncnirsnnasessons Y rvrrestaria e n s re st e s e e e et en bt 3
2.1 LITERATURE REVIEW ........cccocomrerrrn.s et r e s SN SRR |
TMIOAUCHON 1vvs v e s imrearsoriassiesesssresssisresnee P ereevrenenersees resmeereieiesiu bneineeses e ndarerara e raees preeene 3
2.1.0 GENERAL CHARACTERIZATION OF ASGM.IN THE COUNTRY ......cccocomemreornrreinnnen 4
2.1.1_Hxst0ry.- ...... Merb e e ranar e fereaviiernnni S ROPPOP dereerersanrartoeiarnneenane revetierienn srrrernrieains 4
2.1.2 Sluice Boxes .....ccoveniinvaens enms i et g e arens OSSPSR ier 7
2.1.3 HOW TO OPERATE A SLUICE BOX......oooiminisrcniirisconenrenns beesusr et e s en s et st st 9
2.1.4 GOOD SLUICE BOX DESIGN AND CONSTRUCTION .....ccccovviimmimminiiererrnareeees PRI 12
3.0 CHAPTER THREE.................... et s cerrrenein OO reraennteistaienrres wrrrnreas e 14
3.1 METHODOLOGY. .....ccceurrnn... ereenaen v e r e T e r e e bt SOOI temsnsiveerenneinns 14
3.1.1 Materials And Equipment used.........cccevernv.. e rerrerenrans e re vt e e st st eaaian brienininens .14

- 3.2 SPECIFIC OBJECTIVE ONE. ....ccoccooerrerneanes e ekt ena b esb et sna s ssnntensie e csssrenresen 1
3.2.1 To determine the current shuicing parameters used in the area.......c....... SRR
3.2.2 Sieve analysis ................. s st s ras b st bbb e e sn et enen N errisviseresierirenranenses 18
3.3.3 Sieve analysis ...cc...covoveeeienssernennnnn, freeoreens ot e saeasinen reieresenneesns SOOI 1 -
3.3:0 SPECIFIC OBIECTIVE TWO ..ouocoiivnrenmsiviosisnesnenssessiinsessornsessssassssse et 17
3.3.1 To determine the processing parameters that optimize the gold recovery.......cooccvivvsnnn. 17
3.4.0 SPECIFIC OBJECTIVE THREE................. resirisin e ens e e 19




3.4.1 To simulate and recommend the sluicing parameters to be used resulis...........coccoen.e. e 19

4.0 CHAPTER FOUR....cecereeeceesiecvaressnsirns S e e esonssssrines bt er st i 18
4,1.0 RESULTS AND DISCUSSIONS. i1.vonvsnirnisnsssierenissssonessineniassesens S TR 19
4.1.1FOR OBJECTIVE ONE .......rrcorierecrressrressiresssennes reviaes i e s rese s s srenrsen srevivernies 19

AL 2ZRESUIES .....vcreecian e v evnessssnesaensiesarennuees e r v e aabans e R 19
4.1.3 DISCUSSTON...ov.vrrcvirsonssiivneinsensarinsnne e e eereesar s eaeanes cornesrasrenarnennnss 19
4.2.0 Objective two............. S rrrertinrens rreerrieaseens e ranrt e s taenanes 21
4.2.1 ReSults ...oovivemeennnesesinissinsgesienionsnsans rrrereerreneennrs o ey siserpeeerersaantraaenesesaetanbhesenararen e 21
4.2.2 Discussion.......... e v sn s rranae peree e s en b seas revrrrranseons eeriserare e ees 23
4,23 RESULTS: ovccrvnirreemmrereresnmesssesennes ear et R et sa et et e s e b errrieeereenaen 29
4,24 DisCussioNe.rseoriirersreenrrennnin veerenereas et es i e o reneyaas s ereretnt b 30
4.4.0 FOR OBJECTIVE THREE. ............ ettt et s et asesmaraen SRS |
BATRESUILS v.vvvvvvreenssansssessssesssismsisssses s ssssssseses issnssier e ansessasieriescrssiisssnssss s snnsens 31
4.4.2 DISCUSSION.0reiverivrereceersrenrsrssrssnens R NN TS venveeerererraaeis riennesenaeeens rerierieerennesn 33

5.0 ChAPEEr 5 . coeevrcnnicnssasneesmiessnenseaons resencrennaees et es e errnne IO ceerereenes 34
5.1.0 Conclusion and Recommendations. ........... ereevieiiarir it abanensareernanes rersrsisesserreirermesesrensnanesssransais 38
5.1.1 Conclusion. ..........., e ietrreenrrt et b et eae s et e s e resraranatas revéieninarnns rrerereas rormrarrinr e enresbens S 34
5.1.2 Recommendation............ errarearEesssniestreeestenrasrisabersstesintantenedvnteshannt iR beneeebaad SR RN 1.

6.0 REfCIENeeS......evcvcrcnsisrennenseensrarere R e e b ceeresms st vienersbserinnes 36
7.0 APPENGIX..icciiiiiiisinsnrnin i rreereanns et e gara e b res snnana resrisererererinneainns FOVPRIR e 37
7.1.0' A SURVEY ON THE USE OF ASLUICE BOX ..v.ienvensuirrecsinnseessmsivemassessssaessenns e eebintnerasens reenrvenns 37
T11PARTI....... rerren e B O OO TOTO e e 37
FRTCE TNy T e e seeseesee oot B -
7.2.0.CODE FOR THE SIMULATION USING THE PYCHARM SOFTWARE ...covvcecevuvinrena. rererninen B

vii



LIST OF FIGURES

Figure 1 showing minerals in Uganda ... ieeccssronnens OO OSSR SO IODPR renen B
Figure 2shows the slash type 0f @ SIUICE BOX. cu.eriissiveseeec e renvenis sessrsssneseneans e e 8
Figure 3 showing the operation of a sluice box........... rearsmren e desasmsegmsenerhe s srnaras eresrereas i e p et s nrans 8
Figure 4 (Carpets used in trapping gold on sluice'boxes.} ........... rsrenireriey v e eerrenas Crmrernterebt bt serrras v 10
Figure 5 {Nomad mat). ....cccvvirmnaniirionsane, ettt den e niasn rrenernaens ORI ISP I
Figure 6 variation of discharge With SI0pE....eowmrrmmernsees: ST ceerrenbis s arsasse i nenie Do iein 22
Figure 7 variation of veIOCIEY. With SlOPE i ieerrermrnsismirevinr s isssessnssssesesssrsbsrssorssssassssssranssasstansonn 23
Figure & recovery against slope ............. b rea e s e teeereredee et a e v e s et s e anseibegeeren 25
Figure 9 recovery against VRIOCIY st e s s s e 26
Figure 10 recovery against dischargei... i s R TP 27
FIGUrE 11 rECOVRIY EAINSE IENELN cuiteereseeseccaseesiisessiosiios s ssressssiasensssssssssirnsssssssssssesstsssesssoinsssnisssossons 27
Figure 12 reovery against type of Mat. i e rsssssssssssseeesesns ST TTORTOPROION w28
Figure 13 pycharm input Window ........corimminnencenens. SO OO PT dinrerinin 31
Figure 14 pycharm display window ............. e resneaes ereemrnrecrnnse s frettreeeern e vt sstirrasi santerasraners 32
Figure 15 showing the variation of the different parameters ..o, 33
Figure 16 display window.......... R OURSRY en e bt et st esanasRean bt eren e .33
Figure 17 showing the Mat USET ... i it i s eeemsens s 47
Figure: 18 photos. SHOWING SILICE BOXES.c..c.uecriuriirrerecsnmsesosmiessasmssssossssssianiosesesssisoistss s stanesoneoesinsnsssanns 47

viil



LIST OF TABLES

Table 1 showing the conversion of degree t0 radians. o i ccrennes i isieseens .21
Table 2 variation of slope with diSCHATZE .......eveeeverevereeremsinrniverionronns e ceenesverieseremnionnss 21
Table 3 variation of slope With diSCRAIZE .........ccrvecorermesesscrimmcrmserecsisreeens e bens 22
Table 4 shows variation of recovery with velocity.......oniceivinninniciennn, ererrerbenterivaesnidensaaens 24
‘Table 5 resnlts obtained from varying the different parameters using Mlcrosoft excel i 29



1.0 INTRODPUCTION

1.1 BACKGROUND.

Approximately 30 million people worldwide are employed directly and indirectly in small-scale
mining operations .Artisanal mining extraction activit_y has existed in Uganda since the country’s
independence in 1962, Uganda is located in the Centre of Africa’s Great Lakes Region, a region
that has seen a gold rush during the last six years. The scale of the Uganda mining sector is
minor compared to that of its neighbors. Uganda is home to an estimated 93,000 artisanal miners.
{with a third of these engaged in gold mining). Uganda’s fiscal revenues from its mining sector

are relatively limited compared to its total fiscal révemies.
(Dormer et al, 2012, Lahiri-Dutt 2003).

Artisanal and small-scale mining (A&SM) has become one of the developing world’s most.
important activities, contributing significantly to local employmbent, foreign exchange earnings
and national gross domestic product (GDP) A&SM refers to mining by individuals, groups,
families or small cooperatives with minimal of no mechanization, often in the informal (illegal)

sector of the market using only rudimentary mining and processing methods
(Sousa et al. 2010, Hilson 2002b).

A&SM is therefore very labor-intensive and is conducted by manual operations based on picks,
shovels and basins or by employing machinery in a s‘mall'capacity Aurtisanal and small-scale
mining activities have dramatically increased in the recent years..As gold deposits are often
located in the d.evelopin_g:_nations, gold mining serves as a. major source of income for over 15

million people in impoverished regions throughout the world
(Veiga et al, 2004)

Gold is one of the expensive mineral§ mined in Uganda and is'a major source of income for
most of the people who leave near the gold mines. In areas which contain gold deposits, most of
the peoplein those areas are partly or fully involved in the mi ning of the gold on smaill scale.

basis,

(Sousa et al. 2010; Buxton 2013)
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