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ABSTRACT

Kanyomera gold deposit is one of the few orogenic gold deposits in which artisanal and small
scale miners practice gold mining. However, due to limited knowledge and use of rudimentary
mining methods and equipment, many lives have been lost and the environment has been

severely degraded.

This research thesis aimed at determining a suitable mining method that can be used to exploit

the deposit safely, prodactively and sustainably.

According to the study of the_gealogy of the deposit, the ore body was found to be irregularly
shaped, having an area of 2438m” and a thickness of 44.3mand steeply dipping at an angle of
554", The ore body has a moderately high grade 0f 3.83 gfton. This grade makes the ore body

profitable enough to mine using surface mining method.

The geotechnical conditions of the deposit as obtained in relation to the rock mass rating used by
Bieniawski in his classification scheme of the rock in 1989, showed that rock is fairly strong but
can unfavorably be mined by underground mining methods, lest very expensive supports shall

need to be used.

The economic evaluation of the depostt displayed a tonnage of 74,446 tones of ore and grade of
3.83 gftons worth mining profitably, and a comparison of the surface and undergrovnd mining
methods showed that the capital costs of surface mining by open pit were slightly higher than
those for underground mining methods, though the operating costs of enderground mining
methods are ‘much higher than those for surfice mining methods. This implies that in the long

run, surface mining method will be more cheaply compared to underground mining.

A suitable mining method was not attained due to the lack of drill hole data about the deposit to
be used to analytically understand the deposit. There fore the mining company to extract this

deposit should embark on a detailed exploration programme.

PR ¥



LIST OF TABLES

Table 2, } Classification of surface mining methods. : PR
Table 2. 2 Classification of underground mining methods, _ revrameanenaraseroceaci vne eras 20
Fable 4. 1 The strikes and dips of the shear zones controlling mineralization of Kanyamera gold deposit,
................ - Cemreearnens eersmernenarre 30
l" abic 4 2 I hc gradcs of ore samplcs obtamcd from Kanyomcra 001(1 dcposn areeneraeas 20
Tabi¢ 4. 3 Sample before loading ... : : SUS aninn 91
Tabie 4. 4 Sample afier Joading ... oo et e e s ennans et s etrn e aes s e s emennersvenbeeveaas i 52
Tabic 4. 5 Spacing of discontinities ...cove.ee. evennesenesnenes st — _ ISV, X/
Table 4. 6 RQD of samples........ : : - » e .53
Tabie 4. 7 Rock mass classification using B:ema\\ ski, 1989°s classification 34
T'abie 4. 8 Capital costs of the mining methods - Cieeenind : 66
Table 4. 9 showing Operating costs of the MINIDE MICTROTS e oot srererere e saesesasssne e semeneens] 67



TABLE OF CONTENTS

beclaration... Carsbamraereenant e eareresEaaerE et ahen b ranen et vareereiresder e st e st s as eireedreeresensranensienamnadonais |
APPTOVEL  ceveirrenreseessenenie e smessaraasacs s san st sesrocss serssasnameasssananrasnse il
Acknowledgement ... OV O OU U AU SRS
D EICALION e reeiveerrmerrermsmcinrarsssarissnsesaieEuremrot e camemnib e rmva v reasassrer PRe st e R R4S A SRS AEE b8 S be b e bm sl bim ot s b brmama b A e A RO Y iv
ABSTRACT e oo ebreirres reeseonisnseenesesssehas e s sesessetsbeesssbassseemicoesossarmmeamsesmosrasassanes O v
LIST OF TABLES : oaes e ss s anasansesens sneessscarmsnessnrsivenees VI
TABLE OF CONTENTS rerearasumesensessseansssomrersagerensissionsessssmensos SR v coveerens W
INTRODUCTION : cernensssen _ : N
1.1. BACKGROUND ....cc.0r reerein N , 1
1.1.1 LOCATION AND ACCESSIBILITY..c.vrvenenienerernssenss sresarst e sen e e reramassnnrmasnsoamtasasasaanensryrenes £,
1.1.2 Topography, Climate and VEEEEEHION ...t ticr e rercrecarrsmasssssrasmrnesnssrs sasssvisarssinss sssmasyassss &
1.1.3. Local Geclogy ..veerrcncnnnn e hfrreeettidbAebrheretranertFRFLsoneLsLeamaESLe LA bR Rt eAAnteena se LA SRR SRR er e 2

1.2, PROBLEM STATEMENT ...ouvoumtarensersrreseonseressacsmsmnsesserentspsismamsesestessesecssasacsasssacrns enarecasonsenns eetersmarens 3
1.3: OBIECTIVES worereussescesseemsmossosssemsmseacspagessssensssossesass — SOR- ¥
1.3.1. GENERAL OBJECTIVES -.oovecernaernensenssssasmenenens OV TN
1.3.2. SPECIFIC-OBIECTIVES : jur ; raraas eermeenea s 3

14 Justification et SRR -
1 NI CANCE e rrrrese e iene s rescrsareiaras sandensareeaanrnnes sesavines ssmsansans avbatbeas Laanen res bt busas ki bemddnnmeantbmntan s e ndasasninras 4

LD SEOPE caverrirreernsinsssassatessss stnsmstransntecrnmeasriresnreeiasbns nanses b Seat 10N T AL S S e s e b aet e dn 22 e emmnean e rs LeriaranrnenaTnr e s 4
L1.6.1 Contant; ..o v icriricrnran rrnsrasssre srrvservenans sisuvs sisanannsrinesnsmsnrassassiss snsanrenne 4
1.6.2 TIME, v rrereiesrvmssrass e sinccssssavise s e SR STV : : einenrainerenn D

2.0 Literature Review ....... e rererreba b e a e e e e PR S S e e SRR er e R R R SR e e e B
2.1.  Regional Geology of Mubende Gold District.....c..oueenes - _ US, -
2.1.1 Structural setting, regional metamorphism and alteration of Mubende gold district............. ]
2,12 MINETAZALION .coivvrreirrrsrmrrrs s arase s et s snspase st e v nsasssras s ssrarerese s e s e e nrss spases seos s massmensasas s 7

2.2 OTOZENIC GOl o i iiurisiseeniese i renrssss s s essiss s bbb b e ss b e oA s ar s e s S s o 7
2.3 Input parameters when evaiuating 3 mININE MEEhOD ...t e s see e s oo e smmars e 7
2.3.1 Physical an0 Geologic ChararteriStis ..o rrensrsersriismicsisssaesss somateseeaeomgeems are saseasanersesrnsrrenss 8
2.3.2 Graund CoORIBIONS oo iirrearresscsseres frvrtadosssrnssas srassssenssrasnasasanssis syas shsms abrmsrams anmimbcemmecmmemasngeanss 5




2.3.3. Mining and capital costs ....cveerrecrernn _ _ _ , 11

2.3.4, Mining rate _ - reeeasenns memmerieaanrans eemraeeeen e eran 12
2.3.5. Availability and cost of 1ahor......ccoupeene., : eereeeetror e st 13
2.3._6 Environmental regulations erenes . - S 13
2,40 Geotechnical Evaluation...........esceeernirens eevremereieis e assarearens et s asepasesneranarees ST ¥
2.4.1 LREROWEY .o cecrirecams e : arrpens s ey et ts s mrmen ; vesrarersrnee 14
2.4.2. Geophysics .......... erereeen - iemevreones trereeanresmneasranarens derernctrenereassnserersasrarasareias 15
2.4.3, Ore Genesis. rrcrnaens vererrietvessnsaernns - eribesmene e sreeas e e ta s e mans e sas s ety 15
2.4.5. Ore bady configuration ... S U anerenvaveoerrmreensers st snsianas 15
2.4.6 Uniaxial compressive strerigth of the rock material. ............ eremtmmanreearnveesassransrrayses : .15
2.4.7 condition of discontinuities ............ enéasseienaseansenn st an v e araaren teieu e eevaenns .15
2.4.8. Orientation of discontinuities.... eeeessresiassasesstaresabssmmnerannerarared rmensanees resssnrenest st bete 16
2.4.9. Spacing of disCONtINUMIES....verumeresversasrececsianrnens rrrnressess i smass s sssa s e evanipomarnemeresssnsssensirnsn 16
2.4.10 Rock guality designation {RQD) ..o b ssssssssses st taces s essessaresres 16
2.5.0. Mirting Methods..... irverrarsvasesees _ rrTeassEaETeRTerSesevessm i ferrosiTTsasTaeerasneaeEeesrarRLsernasrs 16
2.5.1 Surface mining Method.....ecece e rersssessersssnns e terear T oA AR A SN et et e et rem e rann et aran 17
2.5.2 Underground mining method.............. S IR eeseereasss sk eraen e ererenrenrnrrnesnensvress w20
2.5.3. Choice Between Surface and Underground mining Methods ... ceeconeesnssc s ssssssissesoss 25
2.5.4. General comparison between surface underground mining rrevarerserensrasmeararariEten mceseresnns 25
2.6.0 Economic evaluation of mining methiods ........ee i esiaesusssessserasrsssssessssanses e 28

2.6.1 Assessment of Mining conditionsaffECting COSIS .o ririirmmmmesesmmnernessssrsssersessrssersssrecssss 28

2.6.2 Estirnration of Costs for Feasibility Studies .o icninns fsaerann e srns evameasesminarans s vanrans 30
2.6.3. Mine Project Overhead Costs . : : et bEenene 38
2.6.4. Underground Mine Operating Costs per Day ... cremsimmsunsesesrisas S s
2.6.5 Open Pit Operating CoStS Far DAY e ore s irsenrrsrssssressesssssssessssoseas evmmnreneeernrarers 40
2.7.0 Mining method seleCHON . crraeeeeess s s e resetsssn sbmee bontennaes ante navesineasasaeatasi sbebsim e ntnnnes 41

3.0 METHODOLOGY. : e mmeibeaet i drmrbenomnnraas e g AT SR AR e e mamben e rararainssrsasssasabinaeReReinesenecaas 43
L AETETIALE UBBH L i i rsiorassireemieinvasmessaresin anaassh tmsmbes oe remensmmessmsessat o snestebmtemesbbmmnnmraesseesmnensnsreaviosers b
3.2,1. Specific Objective One: To obtain the geological and physical chiaracteristics of the deposit..... 43
3.2.2, To evaluate the geotechnical conditions of the depoSHa. .. e e reerevsnsinransseneens 44

pig. viii



3.2.3 To establish an economic evaluation of the deposit and MHNING METHOS. rveveerecae e aensnens N {5

4.0, RESULTS AND ANALYSIS ...ccvvruecoemeasesrerserrersssasaseresssesssssassss Skmtetesasmmemte e snrarerrranrrinarTa . 439
4.1, To obtain the geological and physical characteristics of the deposit. ......... S eeeeemecrerren rerinerens 49
4.1.1. Cre bcdy shape;........... semridvriaaraaras . A9
4.1.2. Ore hody EATCKNESST coverrrerereens . mren i Creamverensennerennensre .48
4.1.3. Strike and Dip:.... . i ransrene e . —— : : 49
4. 1.4, Grade dISTHDULION ..ciiir it sinscsirccesemses s cossednis et s asim e eais o bimseed e e secmemrossrems s st nasrass 50
4.2. To evaluate the geotechnical conditions of the depesit ieeemstrarenas 53
4.2.1. Uniaxial compressive strength of the rock material............. earren e ey s ks 51
4.2.2. Condition of discONtiNuiies ...t eameeioresereeans 52
4.2.3. S'pac’ing of discontinlities ...... ieesebronnenerrs N—— S cerei S R A
4.2.4. Rock quality designation {ROD) ... cireaaeansesssiosss sessenssescasssminsstrassmsare sesancs cavassems seseossene 53
4.2.5. Hydrologic conditions. ... bemeraraen reaesin e amenan ARt e aer areaneraras rerseresensesesnereranmnnnne ravnen 54
4.3 To establish an economic evaluation of the deposit and mMining MEthods. ... .vm v ermccrarenees. 35
4.3.1 Economic evaluation of the HePOSIE ...t reecrersreercssasemmsemessesen e aane i .55
4.3.2 Fconomic evaluation of mining methods ... Feret bbb o om S s i aem e re oA 56

4 4. To establish a suitable mining method that can be used to exploit Kanyomera hilt gold deposit.. 69

CHAPTER FIVE! comvruercueisesnmmreacsrseessassresseses et Ra e a ek R eSSt At A bRk 70
5.1 CONCLUSION.....covermicncerns et ase e meare et TR LR R TAR RTS8 O P F e SR a8 et SRt E S bt nr R v e r e e e e en 70
5.2 RECOMMENDATIONS. ........ . ceretnnessesiins 7O

APPENDIX I.vorenrrrerns evieuesserbesabernnsrtrnseraeses et eesssisren e ar st st st s rasaR s e are La st e beh et et e rrees 72

APPENDIX TE .ooceocrreerrreesoneessassesssssens et veesmmeeeeaeeehevasesi R s AR S ae S besemne e e e SRR RS rane 74

REFFERENCE -.....vevvua s srmssarsasseersfssaressmemsssessoesas asssasssas ese 8eess51arases sssmsassessmemssemsas s sesmaees orssssepsessnsse s snsesinnss 75

PEIN



INTRODUCTION

1.1. BACKGROUND

Kanyomera gold deposit is located within Kitumbi- Kayonza gold field situated in Mubende gold
district lying in the Paleoproterozoic fold belt traversing the Singo granite in the Buganda- Toro
ranges.This puts the deposit in a shear zone where almost all the country rocks have been altered,
weakened and mineralized by microscopic mineral grains due to the high pressure hydrothermal

fluid emplacement.

However, both microscopic and macroscopic mineralization occurs in mineralized quartz veins
which originate visibly from the surface in various dimensions,

The most abundant misieral in this area is haematite, alihough there are considerable
concentrations of magnetite, tenantite, tourmaline, gold and trages of silver. {Mac- Gregory,
1946)

Alluvial gold mineralization is found both on hill slopes and down in the valleys attracting the
attention of most artisanal and small scale miners. Some miners have set up smalt scale mines
but due to limited knowledge, capacity and lack of proper tools to efficiently exploit the deposit;
‘the results are; the usage of poor mining methods leading to loss of lives, low productivity, ore

losses and a high rate of environmental degradation.

‘The above mentioned challenges induce the need to determine a suiteble mining method that can.
be employed to exploit the deposit safely, with high productivity and one that can ensure
sustainability.

In order to determine which mining method is feasible, there is to be an evaluation of the mining
methods in relation 1o the charactegistics of the deposit. The method(s) that best matches the
deposit characteristics shall be the one(s) considered technically feasible and shall be

recommended for use,
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