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ABSTRACT

In recent yearsa certain number of open pit minegvetransitioned to underground.
The open pit to underground transitjpmokem is one of the hdbpicsin the mining industry
that hasnot been mathematicallgolvedyet. Currently there is nanathematical algorithm
that cansuccessfully optimize théransition depth by considering the life tfe mine
scheduleof both open piand undergroundll together. Due to the complexity of the problem
and is size often the transition depth is defined by considering the open pit and the
underground separatelydsually the transition depth is defined by comparing the cost of
mining usingopen pit vs underground mettodAs the pit get deeper the stripping ratio
increass and the transition depth is deftheshen the cost of mininthe open pit is equal to
the underground mining coddefining the transition depth by comparing the costthese
two mining methodsthe economics of the mining projentay not be optimizin terns of
thenet present value of the projeGheunderground development work and the value of the
underground mine are nappropriatelyconsideed; therefore thecods and thevalue of the
overallproject may not be correctly estimated.

The transition depth when correctly defined can significantlyravg thediscounted net
presentalue of the projecin this dissertation, the transition depth from open pit to
undeground is determined kniterative procesby optimizing thelife of themine
production of boththe open pit and underground combinedséYies of pits are generately
constraining the Lerdand Grosmam algorithm by the elevationsing Whittle sofivare
The underground mining |l odes and stopes ar e
software. Br each pit scenaria crown pillar is left betweemé open pit and the
undergroundandboth the open p@&ndthe underground minare rescheduled using
OptiMine® software developed at CSHor each scenaridy¢open pit andinderground
mine reserves angpdated The open pit and undergrouadescheduld using Optimine®
and the financial impact of each sa€bp is evaluated using discow#sh flow analgis. The
transition depth is defined by comparing life of mine profits of each scenario before and
after tax.This methodologyshowed that it may be possible to improve the overall project
economics by expending the KCD pit for a potential economit gfa S$100M.



It is recommended that the suggested transition depth option should be evaluated further

using more accurate mine dgsiand cost parameters to chéskvalidity.



TABLE OF CONTENTS

A B S T R A T e e et erae e et e et e e e e e et s aman e e e e era e aaaeees il
LIST OF FIGURES ... eetee e eeee et e et ennen e e e eenes Xii
LIST OF TABLES ..ottt e e e e mmmeeeaannns Xviii
ACKNOWDELGEME NTS ..o e et s e e e e e e eenes XXiii
CHAPTER 1 INTRODUCTION ...t smmmns e e e 1
1.1 Kibali Gold MiNe OPErationS........cccoiiiiiie e e i i ieeee e eene e e e e e 2
1.2 TNESIS ODJECHIVES. ..o i ee e bbb e e e e s anerneeeeeed 4
1.3. Contents Of thiS TNESIS.......coiiiiiiii e 5
CHAPTER 2 GEOLOGY OF THE KIBALI GOLD PROJECT ..o, 7
2% I 2 L= (o] g F= Lo T=To] (o Yo 1Y/ 7
2.2 Mineralization and depoSit tyPES........cooiiiiiiiiiieeee e 8
2.3 Mineral resource eStiMatiON..........coouuiiiiiiiiiiee e e 13
CHAPTER 3 OPEN PIT MINE PLANNING ... 15
3.1 Economic block Modeling...........ooooiiiiiiieeee e 15
3.2 Ultimate pit limit determinatian..............coooiiiiiiiieeer e 16
3.3 PUShDack deSign.........coooiiii e ——— 19

G J N e | o =1 o | o PRSPPI 20
3.5 Production SChedUIING .........ccoiiiiiiiiii e 21
3.5.1 Formulation of the production scheduling problem..............cccevvieeeiiiinnnee. 22



3.6 Optimality of the prduction schedule.................oouuiiiiirriiii e 24
3.6.1 OPUMINER........uiiiiiiiiiiiiie et ieee e e e e e eeemr e et e e e e e e e e e e e e e s s s ammme e e e e e as 24
3.6.2 GeovVi.a..Mi.neShedE. .., 25
36. 3. Advantages and d.i.s.adv.a.nt.ag.e.s..2bf Mine
3.6.3 Advantages and disadvantages of OptiMINe®.................cccccecceeveeeevvnnnnnnnns 26

CHAPTER 4 OPEN PIT MULTI -RUN LERCHS-GROSSMANN OPTIMIZATION

AND SKIN ANALYSIS OF THE KIBALI GOLD PROJECT ..o, 28
4.1 ECONOMIC ASSUMIPLIONS. ...ceiviiieieeeeeiee et e e e 28
ot R €70 [ I o] [P PP PP PP PP USRTPPPTP 28
o 1Y/ 1T T T T o0 ] £ S 29
4.1.3 Processing COStS and rECOVEIIBS..........uvuuuuuuiiimreeeeeriiisee e e e e e e e e emena s 29
4. 1.4 ROAIY...cooieeeeei et e e e e e e e e e e et e e e e e e e e e s 33
4.1.5 General anadministrative COSt (G&A).......uuuuriiiiiiiiiiiiiii e 33
4.1.6 CULOFf Qrades......ccooiiiiiiiiiieeee e e e e e ener e 33
A.2 Pt SIOPES...ceeieeeecie ettt eee e et —————aaaerrrnraaaaad 40
4.2.1 Slope profile of the KCIBESSENUE........uvvriiiiiie e eeeeee 40
4.2.2 Slope profile of Pakaka..............couuiiiiiiieeen e 41
4.2.3 Slope profile of Pama.........cooooiiiiiiiiiiie e 42
4.2.4 Slope profile of Mengu Hill..............uuiiiiiiiiiiii e 42
4.2.5 Slope profile 0KOMDOKOIO..........ceiiiiiiiiiiiiii e 43

Vi



4.2.6. Default SIope Profile...........eii et 44

4.3 Base case multi run LerelBBossmann optimization and skin analysis..............: 45
4.3.1 Base case optimization and skin analysis for Pakaka deposit................... 46
4.3.2 Base case optimization and skin analysis for Pamao deposit.................... 55
4.3.3 Base case optimization and skin analysis for Kombokolo depasit............ 61
4.3.4 Base case optimization and skin analysis for Menduléplosit...................... 68

CHAPTER 5 KIBALI UNDERGROUND MINE ... 175

5.1 MiINE DESIGM..ciiieiiieie i et eena bbbt e e e e et e e e e e emer e e e e e e e aaeeas 76
5.1.1 LaterabeVvelopment..........cooooiiiiiiiiieieeee e 7
5.1.2 VENUIALION. .....eeiiiiiiiiiieiiee et enenneee e e d D

5.2 MiNING MELNOUS ......oiiiiieeeee e e bbb e et e e e 80
5.2.1 Transverse longhole open StOPIAG ........coeviiiiiiiiiiimee e e e 80
5.2.2 Longitudinal longhole open StOPINg........cccuuuiiiiiiiiiiiccceeeeeeee e 81

CHAPTER 6 KIBALI UNDERGROUND MINE LOD ES AND STOPE SEQUENCING

.................................................................................................................................... 83
G 301G I o o = OO 84
6.1.1 5103 and 5102 TranNSVEISAL.........ceuviiiiiiiiiiieemiieiiii e 85
6.1.2 5103 Lower and 5102 mining sequencing and stopes sequences............ 86

6.1.35103 Middle, 5103 Upper, and 5103 Lower & 5102 mining sequencing and stopes

ST<T0 [ 1] g o = ST PPT PP 87

vii



6.1.4 Lower 5103 and Middle 5103 Longitudinal............ccccooeeiiiieeciiiiiiiiieeeeeeee, 97

G0 Moo [T K0 L PP PP PP PPPPPPPPPPPPR 99
6.2.1 Lode 5105 ming sequencing and Stopes SeqUENCES.........cccevvvrrrveeeerennnn. 100
6.3 Lode 5107 Longitudinal SEQUENCING.......ccoiiiiieeeeiiiiieeeiie e enne e 104
6.3.1 Lode 5107 Longitudinal mining sequencamgl stopes sequences.............. 104
6.4 LOGE 9105, ..ottt e e e e ittt e e e e e e e e e s amr et e e e e e eaeeas 106
6.4.1 Lode 9105 mining sequencing and StOpes SEQUENCES...........ceverrreeeerrnnne. 107
6.5 9101 Lode and 9L02........cooooiiiiiiiieeee e e e e e e e e e 109
6.5.1 9101 and 9102 LOE........ceeeeiieieeieeeceeee e 111
G I oo [ 1 0 12U P PSSR 117
6.6.1 Lode 3102 mining sequencing and StOpes SEQUENCES...........ceeeerreeeerennne. 119
G A Moo [T ] 010 L PP PRSP PPPPPRPPI 123
6.7.1 LOAES005 REGIONDL.....eiiiiiiiiiiiiieee et 123
6.7.2 Lode 5005 REQIONZ.......cccoeiiiiiieeeeeeeee et 126
6.8 5102 & 3102 LOdE SEQUENCING. ... ..cieeeeeeeeeeieeeeieeee e e e eeeeeeeeeeeeeeaeeba s mmme e e eeeeeeennens 128
6.9 Middle 5103 & Middle 5103 Longituinal, Lode 5005 sequencing................... 128
6.10 Lode 5005 regionl & Lode 5005 region2 SEQUENCING.........uvverrreereimeerrereenee 131
6.11 Lode 5005 regionl area 3 & Lode 5005 regionl area 1 sequencing........... 131
6.12 Lower 5103 & Lower 5103 Longituinal SequUeNCINg........cccceeveeieiiiiccceeeeeeeenn. 132
6.13 Lodes 5103 5102L & 5102Upper Longituinal sequencing..........c.cccccevvvveee.. 132

viii



6.14 Lodes 9101 & 9102 advance transverse face sequencing...............ccoeee.... 133
6.15 5107 Stope & 9105 Upper Longitudinal Sequencing............cccoeevvviacceeeeeeenn. 134

CHAPTER 7 TRANSITION DEPTH DETERMINATION THROUGH LIFE OF

MINE PLAN OPTIMISATION AND FINANCIAL ANALYSIS .o 135
7.1 Approach for determining the best transition depth...............cccvvceeriieeeiiinn, 138
7.2 Impact of the transition depth on the open pit and underground reserves......139

7.3 Economic assumptions used in life of mine production schedule optimizationd 39

7.3.1 COMMOUILY PFICE ...t 139
7.3.2MINING COSES....iiiiiiiiiiiiiitt e eee s eeeens bbb e e e e e e e e e e e e e eeemseeees 140
7.3.3Processing COStS and rECOVEIIES.....ccceiiiieeeeeeieiieeeie e eeeene e 140
PSR R L=] g = T o | g o ot 0 ] £ 141
7.3.5General and adminisStrative COSIS:.......cuiiiiiiiiiiiiiiic e 141

7.4 FINANCIAl @NAIYSIS.....oiiiiiiiiiiiiii e 141
A 1Y/ g To T (o] (oo | AP PP PP PP PP PP 141
7.4.2 ECONOMIG@SSUMPLIONS. ....cuiiiiiiiiiiiie e e e e e e ceeetiiiee e e e e e e e e e e e e e e e e e aeeesa s e e e e eeeaaaaeeees 142
CHAPTER 8 BASE CASE SCENARIO......ooiiiiie i eeeea e 144
8.1 Life of mine production scheduling for the base case scenario...................... 144
8.2 Aftertax financial analysis of the base Case..........cccccviiiiicccs 159
CHAPTER 9 5620 ELEVATION SCENARIO .....uiiiiiiiiiiie e 160
9.1 Impact of extending KCD pit depth toe¢ion 5620 on thenderground lode.....160



9.11 Impact of extending KCD pit depth teeghtion 5620 on the 5103 Upper lodé1
9.1.2 Impact of extending KCD pit depth to elevation 5620 on the 5107 .Lade:165

9.1.3 Impact of extending KCD pit depth to elevation 5620 on the 5105.Lade:168

9.2 Life of mine production scheduling for the 5620 case scenario....................... 172
9.3 Aftertax financial analysis of the620 case SCenario..........ccceeeeeveeeeeeeeeinnnnnnnn. 183
CHAPTER 10 5585 ELEVATION SCENARIO .....iiiiiiiii e seeeee e 184

10.1 Impact of extending KCD pit depth to elegatb585 on the underground lode184
10.1.1 Impact of extending KCD pit depth to elémats585 on the 5103 Upper loti85
10.1.2 Impact of extending KCD pit depthdievation 5585 on the 5107 lode......189

10.1.3 Impact of extending KCD pit depthdievation 5585 on the 5105 lode......192

10.2 Life of mine production scheduling for the 5585 case scenatia.................... 195
10.3 Aftertax financial aalysis of the 5585 case scenariO..........ccceeeeeeevveeeecceennnn. 206
CHAPTER 11 5545 ELEVATION SCENARIO ....cooiiiiiiiic e 207

11.1 Impact of extending KCD pit depth to elevatiod%5n the underground lode.207

11.1.1 Impact of extending KCD pit depth to elevation 5545 on the 5103 Upper lode

11.1.2 Impatof extending KCD pit depth to elevation 5545 on the 5107 lade:.212
11.1.3 Impact of extending KCD pit depth to elevation 5545 on the 5105.lode215
11.2 Life of mine production scheduling for the 5545 case scenatriaq.................... 217

11.3 Aftertax financial analysis of the 5545 case SCenario...............ceevvvieeervvnnnnen. 228



CHAPTER 12 5585 CASE SCENARIO (REVISED)......coiiiiiiiiiiiiiiiiiiieeeneee e 229
12.2 Aftertax financial analysis of the 5585 case scenaeaiged)...............coeeveeeee... 239
CHAPTER 13 COMPARATIVE STUDY OF DIFFERENT CASE SCENARIO ....... 240

13.1 Comparative study of the total material moved via open pit mining for different case

01T 0 F= 1[0 1 PP PP PPPPPPPPPRPPPPRP 240
13.2 Comparative study of the average mill head grade of different case scenar2i?2

13.3 Comparative study of the yearly total ore material mireed the Underground in

different CasSe SCENALIQ..........ceiii e e e e e e e e e e e s eemee e 247
13.4 Comparative study of the ounces produced in different case scenario......... 248
13.5 Before tax Economic comparison of different case scenario........................ 249
13.6 After tax economic comparison of different case scenario..................cccue.. 250
CHAPTER 14 CONCLUSION AND RECOMMENDATIONS ... 251
REFERENGCES..... et e e s e e e e e e aaaas 253
APPENDIX A KCD DAT A ettt errne e e e e et 256

Xi



LIST OF FIGURES

Figure 1.1 Kibali Goddédahaéke Oaé&eadrdecanvaddéce

Figure 2.1 Map showing the location of deposits with garggology (Kibali Gold project
updated feasibiléé¢géeépééececér0adgeéééé
Figure 2.2 KCD Long section 240mNeéé Moléo gol d
Figure 2.3 Pakakdengu mineralized trefidPlan (Moto Gold Project, March 20@% . 11

Figure 3.1 Three dimensional representation of block model (Crawford & Daveyg£19m)

Figure 4.1 Plan 5850 view showing Pakaka pitdeéigno| or bar showBng pit
Figure 4.2 East 788700 cross section view showing Pakakagign (color bar showing pit

number ) ééeecééééececcéeééecececeéééeececeeééceeeeé. 49

number ) ééé&é&é&éec écééééeéeéeéeéeécéeceéeceée. .. . 49
Figure 4.4 North 348700 cross section view showing Pakaka pit design (color bar showing

pit numberd &eee&céecéeéeéeéeéeéeéeéeé.nn.

Figure 45 North 348500 cross section view showing Pakaik design (color bar showing

pit number) é&&&&e&écéecéecécécécéceéeééeé.nn.
Figure 4.6 Pit by pit analyééeésgéééeakhka dep
Figure 4.7 Plan 5850 view showing Pamao pit design (c@larb s h o wi ng épS6t numb
Figure 4.8 East 787550 cross section view showing Parhdeggn (color bar showing pit

nNnumber ééeéeéeééécéécecéécecééeecéecéeecée. . ééeedl .

nunber ) ééééeé&éacééceécéeéceeéeéeéeéeéeé. . . BrE.

Figure 4.10 North 348930 cross section view showing Baitalesign (color bar showing

pit number) é&&e&e&céecéeéecéecéecée. . éeééms.

Figure 4.11 North 349070 cross section view showing Pamaesign (color ar showing

pit number)&&&&&eéécéecéécéécécécéecééeécéé. ns.
Figure 4.12 Pit by pit an&zlégfieeefeéPamao 5d@erp
Figure 4.13 Plan 5880 view showing Kombokolo pit degagor bar showing pit

/////////////////////////////////

Figure 4.14 East 78660 cross section view showiognbokolo pit design (color bar

Xii



showing pit rEelmkkEeréd)ée&é&&ée ée. . ééééééeééeéeés
Figure 4.15 East 78660 cross section view showing Kombokolo pit design (color bar
showing pit numberéé&e&edé&détédeéeé. . eéé. . 63
Figure 4.16 North 345585 cross section view showiambokolo pit design (color bar
showing pit numberééeeeececae&&&&&&& ee. . . é¢é é 6
Figure 4.17 North 345685 cross section view showiambokolo pit design (color bar

/////////////////////

showi ng pi tééerelemlEeré)é&e éeéeéeée. . . éééébbe.

Figure 4.18 Pit by pit anal ysieg écdféeéldbnbokol o
Figure 4.19 Plan 5880 view showing Mengu Hill pit degigwior bar showing pit

Figure 4.20 East 783010 cras=ction view showing kngu Hill pit design (color bar
showing pit number) éé&é&&&ae&e&e&&e ée . . &0
Figure 4.21 East 783090 cross section view showing Mengu Hill pit desitgm bar
showing pit numberéée&ecec&&&&&ééceeeée. . é &L
Figure 4.22North 351310 cross section view showingmdu Hill pit design (color bar
showing pit numberééé&&&&é&edée&ec ééeéeé. | éd
Figure 4.23 North 35141 cross section view showing Mendyitidesign (color bar
showing pit number) é &E&&&&&&eeecec éeéée. éé. . 72

Figure 4.24 Pit by pit analysi @éeftéekeBdgu Hil

Figure 5.1 Kibali wunder g.r.ound..mi.ne.éégpeéeoececeée.
Figure5.2T ot a l | at eral devéed odhdmehd &SEeeee.é.647 .
Figure 5.3 To a | | at er al d e véed éoépénéeénét ésececececéée é .78

/////////

Figure54Schemati c of the vengeélkketiceséadeési. gnagdeéeé:
Figure 5.5 A typical transverséeébongbole. Bay
Figure 5.6 Standard longitudinal longhole layouts (Plan Wi) é é éeée ¢ ¢ é . . é . . . . 82
Figure 6.1 Undergroundémiérnicrng éléedeececceeeds
Figure 6.2 5103 Lode (Longé¥iéewprééeééc&éécécté
Figure 6.3Lower 5103/ Transversal Long Vi ew) ééééeeeee& e85

Figure 6.4 5103 Loweand5 1 02 ( Lo n gé é\kiéedve)éécee ¢ ¢ ¢ ééé. . . 86
Figure6.5Sequencing relationship betweené 580M3 Lo
Figure 6.6Lower 5103/ Longitudinal Long Vi ew) eeeeeeeeé. . 97

Xiii



Figure 6.7 Middle 5108 Mi ni ng

Figure 6.85105 Lode( L o n g

Figure 6.95105 Uppe( Lo n g

Figure 6.10105 Lower( L on g
Figure 6.11 Lod&107longitudinal( L o n g
Figure 6.12.0de9105( Lo n g
6 .
6 .
6 .

r

r

r

r

Fi gu
Fi gu
Fi gu
Figure6 .
Fi gu
Fi gu
Figu
Figu
Fi gu
Fi gu

r

e

® ® ®o ® ® o F o o

6

D O O O O

6 .

13
14
15
9101
.17
.18
.19
. 20
.21
22

9105
9105
9101
Lode
Pl an
Pl an
Pl an
Lode
Lode
Lode

Ar ea ( Léoénégé éVé ée.w.).6&8686 .

Lowe

Uppe
and

[{o)

View) eéeéeeeeéceeéeeée. ... .99
View)eeeeeee€eecééeeeeé. 100
View) éeeeeeeeeeééeee. . . 100
View)eéeeeeeee. ... . 104

View) éeéeéeeeéeeéceeeeeée. 106

r |l ongi téuedéiértaelé . s tlddpmpe (L
rr- longitucdiéréalé . stldye (L
9102 | oddée&se d 8DE VI W) éé €

transverse adé&adee. IThCi ng

Vi ew
View
Vi ew
5005
5005
5005

Figure 6.23 5005 Lode Region02 aread @ d
Figure 6.245102 & 3102 Lode sequenciigP | an Vi ew 55 2 56RLE)EELIRIE € € é
Figure 6.25Viiddle 5103 & Middle 5103 Longituinal, Lode 5005 sequengiign View

5490RL)

,,,,,,,,,,,,,,,,,,,,,

,,,,,,,

,,,,,

Regi ore(le éaeréecadl ,. 21 2(4P1 an

3 (Long SEGiédn) é d@&

Figure 6.266005 Lode regionl & 5005 Lode region2 sequencihg @ n Vi ew.184 9 0RL)
Figure 6.275005 Lode regionl area 3&5005 Lode regionl areal sequditargView

5490RL)

Figure 6.28103 Lower & 5103Lower Longituinal sequencind-ong Vv é é & )l®é

Figure 6.29 Lode5103 5102L & 5102Upper Longitun a |
Figure 6.3 1 0 1
6 .

Figure

31

& 9102

5107

Stop

sequenciéng® (Long

advance transverset.133ce seq

e & 9105 Upper ..13ngitud

Figure 7.1 KCD grade model with base case, 5628555545 case scenarios (Cross

sectieerpé&éececée.

rrrrrrrrrrrrrrrrrrrrr

Figure 8.1 Ore and waste tonnes mined from the opebgsie§asesc e nar ié®). éé 14 4

Figure 8.2 Open pit sequencifipéecasesc e nar i 0) €e€eec@® e e ééélae

Xiv



Figure 8.3 KCD openipt sequenti al meaeagéeéeéééée. 147
Figure 8.4 Mengu Hill opéacepeéeééségaecemMBi al mi
Figure 8.5 Pakaka open pietésesegeerttical . m4d4m®i ng
Figure 8.6 Pamao open pitéeéeégqaédaeedl . mi hafdge
Figue 8. 7 Kombokol o sequennétéiéalé eniéreiéregge elebde é é
Figure 8.8 Sessenge opeéaépéécécegqgaeaéeirad mini
Figure 8.9 Underground material movemelssgcasesc e nar i 0) eé&é&é&é . 152

Figure 8.10 KCD Underground lodes stope yearly minengjsu e nc e € &&é&é . . 153
Figure 8.1 Processing input tonnes and average grbaecetasesc e nar i 0 )ée é 8 é 5

Figure 8.12Mlill Feed Material Sourcedéseca s e scenari e¢e€e@&éee 157
Figure 8.13Total ounces producetigsecasesc e nar i o) é @& &&é é . ...158 .

Figure 9.1 Lode impacted by KC& t ensi on i nto el evatidéd 5620
Figure 9.2 Lode impacted by KC& t ensi on i nt o el evatéi.on 156612 0
Figure 9.3 Impact of the KCD extensiondevation 5620 on 5103 Upper Lode (Long

Viewd@&eeeéeééeeceeeééeeceeeééeeceeéééeeceeceeééee. . 162

VBN ettt ettt e e e e e e e e e e e e e e et ————— e e e e e eeeeeee e s ————taaeaeees 162
Figure 9.5 Impact of the KCD extensiondevation 5620 on 5103 pper Lode (Plan
VBN ettt e ettt ettt e e e e e o4 e e 44— 162

Figure 9.6 Impact afhe KCD extensiontel evati on 5620 on 5.1667 Lode
Figure 9.7 Impact of the KCD extensiondevation 5620 on 5107 Lode (Long Vie&v) 1 6 5
Figure 9.8 Impact of the KCD extensiondevation 5620 on 5107 Lode (Plan View) . . 16 5
Figure 9.9 Inpact of the KCD extension #evation 5620 on 5105 Lode (Long Vie#v)168

Figure 9.10 Impact of the KCD extensiongtevation 5620 on 5105 Lode (Long View) 68

Figure 9.11 Impact of the KCD extensiongtevation 5620 on 5105 Lode (Plan View) 1 6 8
Figure 9.12 Ore and waste tonnes mined from the open pit g&20Scenarié)ée ¢ . . . . 17 2
Figure 9.13 Open pit sequencing (5@28esc e nar i 0) €e€eeec e éeéeé. 174
Figure 9.14 Underground material movements (5&4@sc e nar i o )e@é&ee . . 176
Figure 9.15 Processingput tonnes and average grade (562§esc e n a réié@)éé . 17 8
Figure 9.16 Millfeedmaterialsources (562@a s e s cenari o) €é€eedd8deé

Figure 9.17 Total ounces produced (5636esc e nar i 0) é é é é é €@a@e e 182

XV



Figure 10.1 Lode impacted by KGBtensionintee | evati on 558%.(.Lang4Vi
Figure 10.2 Lode impacted by KBt ensi on i nt o el evéaétéi.oln8 55585
Figure 10.3 Impact of the KCD extensiongtevation 5585 on 5103 Upper Lode (Long

Viewe é ééeééeéeéecéeéeéececeéeéeéeéeéeéeéeée. . 185
Figure D.4 Impact of the KCD extension éevation 5585 05103 Upper Lode (Long
View) ééécéééécéécéceceéeéeéeéeéeéecécée. . 186

View) ééeéeeéée éecéeéeéee. . eéeéeéeéeéeéeéeéelseo
Figure 106 Impact of the KCD extension &evation 5585 on 5107 Lode (Long View)89

Figure 10.7 Impact of the KCD extensiongtevation 5585 on 5107 Lode (Long View)89

Figure 10.8 Impact of the KCD extensiongtevation 5585 on 5107 Lode (Plan View) 1 9 0
Figure 10.9 Impact of the KCD extensiongtevation 5585 on 5105 Lode (Long View)92

Figure 10.10 Impact of the KCD extensioretevation 5585 on 5105 Lode (Plan View}92

Figure 10.11 Ore and waste tonnes mined fronogempit (5585 case Scenajice € € . . 195
Figure 10.12 Open pit sequencing (5%8Sesc e nar i 0) €&e€&& eéé. . é. 197
Figure 10.13 Underground material movements (5%8®8sc e nar i o )é&&éeée . . . 199
Figure 10.14 Processing input tonnes and average graded@®s6 e nar i &) ééé 201
Figurel10.15 Mill feedmaterialsources (558%a s e s cenar é@) ée€ee& 204
Figure 10.16 Total ounces produced (5685esc e nar i 0) é &&€é&€&& é. . . . 205
Figure 11.1 Lode impacted by K&t ensi on i nto el evati.BOm 5545
Figure 11.2 Lode impactdaly KCD extension into elevation 3% ( Pl an V.i..208/) € é é
Figure 11.3 Impact of the KCD extensiongtevation 5545 on 5103 Upper Lode (Long

Vieweéteéeéeéeéeéeeeeéeéeéeéeéeéeéeée. . 2009
Figure 11.4 Impact of the KCD extensiongtevation 5545 on 5103 Uper Lode (Plan
Vieweéecééeéecéeéeéeeeeeeeeeéeéeéeéeéeeceeeeeee. . 2009

Figure 11.5 Impact of the KCD extensiongtevation 554 on 5107 Lode (Long View)...212
Figure 11.6 Impact of the KCD extensiongtevation 5545 on 5107 Lode (Plan View)212

Figure 11.7 Impaadf the KCD extension televation 5545 on 5105 Lode (Long View215

Figure 11.8 Impact of the KCD extensionetevation 5545 on 5105 Lode (Plan View) 2 1 5
Figure 11.9 Ore and waste tonmesed from the open pit (5545 cases n a réiéa ). é . 217

Figure.1110. Open pit sequencing (5545 caseesn ar i 0 ) €€ ee. . . . . . 219

XVi



Figure 11.11 Undergroundaterial movements (5545 caseesnar i o) €&ééé . . 221
Figure.11.12. Processing indohnes and average grade (5545 cases1 ar ié@). é¢é 22 3
Figure 11.13 Millfeedmaterialsources (585 @ s e s cenar ié@e&e&ééé ... 226
Figure 11.14 Ttal ounces produced (5545 caseesn ar i 0) é é e @&é&ée e é. . 227

OO S Y Y

Figure 12.3 Underground material movemgbt85 case scenarice vi s e d ¢ é 233.

Figure 12.4 Processing input tonnes and average (5886 case scenaricevisedy é 2 3 5

Figure 12.5 Millfeedmaterialsources(5585 @se scenariae vi s e d ) € & é ¢ é287

Figure 13.1 Ore and waste tonnes mié.ed4dGrom
Figure 13.2 Average mill héadégeéeade. é6f 2dR2f f e
Figure 13.3rearly total ore material mined from tliledergroundf different scenario.247

Figure 13.4 Total ounces prodacecdéeded.r248 ffer
Figure 13.5 Comparative study of the before tax net present valué afdife nt 249enar i o
Figure 13.6 Comparative study of the afi@x net presérvd ue of di fferent sc

XVii



Table 2.1K i

Table43Av er age
Table 44K C D,

bal.i
Table 4.1G o |

Table42Pr ocessing costs andé géeaome/éedd . esee@ecececé

pri cesécéceekecteeeéecee.

Table 45 Kombokd o

Table4d6Royal tyeeéeéeé&€eceéeeéeeéececé.

Ki bali open pgiété éereiété écé@dst s .1BY p
Pakaka, Pamao and Sessengeénlning
and Mengu Hill miningeéeeéestl2by be

Table 4.7
Tabl e 4.8
Table 4.10
Table 4. 11
Table 4. 12

LIST OF TABLES

Gold Project total dééééaéedldadeso

Gener al

Oxi de

Transi

Fresh

Table 4.13Slopangl e f or

,,,,,,,

,,,,,,,,

,,,,,,,,,,,,

,,,,,,,,,,

Assumption f or céaélécéuéléactéiéng .3 ut of f

,,,,,,,,,

///////////

,,,,,,,,,,,,,

Tabl e 4.14 Sl ope angl eé & éoéré éSceéséséeénégéeéd. €.6.6481¢ é
Table 4.15 Slope proflef Pakakaéééééééééceeeéeéeééé. . 41
Table4.16Sloppr of i | e of Pamab&&&&&é&ec&&céééeeée. . 42
Table 4.17Slope profleoMe ngu Hi |d &&&&é éééeéééeéeééeée. .. 42
Table 4.18 Slope profle o mbo kol oééeé&e&@&ecéeééééééée. . 43

Tabl
Tabl
Tabl
Tabl
Tabl

e

e

e

e

e

4 .

A A B~ Db

19
20
21
22
23

Def aul

t

rrrrrrrrrrrrrrrr

Rock tonnage report of Bas4& case

Pakaka
Pakaka
Pakaka

/////////////

,,,,,,,,,

rrrrrrrrrr

Table 4.24 Rock tonnage report of Base case optimization for Pamao depe é é £56

Tabl

e

4 .

25

Pamao

Reskd dbececaecdacéeéeeeée. 60

u

é

é
a

é

Table 4.26 Rock tonnage report of Base caseoptemt i on f or Kombokol o de

Tabl

e

4 .

27

Kombokol oe Resed¢deeéceceé&e€ecéeb7

Table 4.28 Rock tonnage report of Base caseniga t i on f or Mengu Hi I | d e

XVili



"""

Table 4.29 Mengu Hill &éeéséed.v.eé&&eecececeee 7 4
Table 5.1 Stope containedééddéeesd. bgéedne éééé
Table6.15103 Mi ddl e mining sequenci n@gé@éd.dd8st opes
Table 6.25103pper mining sequencing éaredk ésft.Mpes seq
Table 6.35103Lowerand 5102ni ni ng sequencing and éx£t9® pes se
Table6.4 ower 5103 Longitudinal mi ni ngéeéeg@@&ncin
Table 6.55103 Middle Longitudinalinni ng sequenci ng aénéd. .s.t.o0.p%8
Table6.66 105 Upper Longitudinal miningé&¥Qguencin
Table6.5105 Lower mining sequenciénégé éaénéd 108t opes
Table 6.85107 mining sequencing and stopes seqeien@ é ¢ ¢ e€é e e é é é .15

Table6.9 105 Upper mining sequencingeéakrdll0édt opes
Table6.1® 105 Lower minin
Table6.19101 Lower minin

g sequenci négé éaén dl08s.t o p e
g

Table6.12 101 Upper mining sequencingéadrdl2st ope
g
n

S eqguencéiénégée éaenedlllst op e

Table6.1® 102 Lower minin
Table6.143102 Regi on01 mi
Table 6.153102 Region02 mining sequency

ing sequencééadg.land st
d stopes sée@ga.el@lces éé

rrrrrrrr

S
S
S
sequenci ngééaénédllsst opes
0
é
Ci ng éénédé &sé&éép.el seque

n
n
Table6.15005 Regi on01 mi

Table6.188 005 Regi on02 mi

Table 7.1 Processing costs and receEevMdi es us

a

Table6.1631 01 mining seque
ning sequencéédg. 1and st o
n

ing sequen&éédadg.1ld@nd sto

Table 8.1 Ore and waste tonnes mined from the opebgpis (e Ca s e Scée.rn4dbr i o) éé
Table 8.2 Underground mine schedlla e case scena&riéeeré€edddé

Table 8.4Milling cutoffs by periods from differentepn pi t s (base d#se sce
Table 8.5 Aftertax discounted cash flofinancial analysis computations for these case

scenari 0006s $USD) é&ecé&éaecééaee. . éeéeéeéeéeédo

Table 9.1 Stope impacted by KGRt ensi on i nto el evatéi.aléd.5620e
Table 9.2 Impacted of the KC&tension into elevation 5620 on 5103 Upper Léde . 161

Table 9.3 Tonnage and schedule grade (gf)L68 Uppesstopes mined by open pit (5620

case scenadaomeaekteéeecéeecéeecéeecéeceée. 163.

XiX



Table 9.4 Tonnage and schedule grade (g/t) of 5103 Uppeessteft in crown pillar (5620

case scenddédd&Eecécécécéeceéeéeéeéeée. 163.

Table 9.5 Tonnagend schedule grade (g/t) of 5103 pép stopes mined by underground

(5620 case scerazrecereéeeecéeéeéeéee. . 164 .

Table 9.6 Impacted of the KC& t ensi on i nto el evatieon 562® o
Table 9.7 Tonnage and schedule grade (g/t) 67 3bdestopes mined by open pit (5620

case scenddddé&Ekeéeéeceéeéeceeéeéeée. .166.

Table 9.8 Tonnage and schedule grade (g/t) of 5107 Lodessteft in crown pillar (5620

case scenardodEe&ééécecceceeceeeeéeééeecee .l

Table 9.9 Tonnage and schie grade (g/t) of 5107dde stopes mined by underground

(5620 case scenaricereeceeeeceéeceééeéé. 167

Table 9.10 I mpacted of the KCD Exte&n%8on int
Table 9.11 Tonnage and schedule grade (g/t) of 5105 dtodes mined by open pit (5620

case scenari 0 &E&&&&eaee. . eeéééééeeeeeédng.

Table 9.12 Tonnage and schedule grade (g/t) of 5105 Lodesskeft in crown pillar (5620

case scenari o)&e&é&ecbecéceeéeéeeée. . . edn.

Table 9.13 Tonnage and scheduladg (g/t) of 5105 dde stopes mined by underground

(5620 case scenrR&Ericerrecedcedéeeeéeeéeéee. 171

Table 9.14 Ore and waste tonnes mined fromtphem pit (5620 cak®d scen:
Table 9.15 Underground mine <chEedulée é§155620 c
Table 9.16 Mine sequencing ¢€éé6éRkrOéecasé7stenar
Table 9.1Milingcut of fs by periods from di féf.d80ent op
Table 9.18 Afteitax discounted cash flofinancial analysis computations for t8620 Case
scenari o (00006s $USBEEEcecEeecEEéece éeéeéeexrls

Table 10.1 Lode impacted by K&t ensi on i nto el evatéi.od 18585 ¢
Table 10.2 Impacted of the KC& t ensi on into el evati éhB5585 o
Table 10.3 Tonnage and schixlgrade (g/t) of 5103 Uppstopes mined by open pit (5585
caseScenaréed®géééecé. . éeéeéeéeéecéeéeéeé. 187.

Table 10.4 Tonnage and schedule grade (g/t) of 5103 Upmrsskeft in crown pillar (5585

case scenari 0 &E&&&&Laeéeceeeéeéééééeeee. 188.

Table 10.5 Tonnage and schedule grade (g/t) of 51@&tgiopes mined by underground

XX



(5585 case scenaréerececececeee&ceceéeééée. 188
Table 10.6 Impacted of the KC&x t ensi on i nto el evati oiB95585 o
Table 10.7 Tonnage and sduée grade (g/t) of 5107 Lod'opes mined by open pit (5585

case scenar i &&LLLLecéeéeéeée. . ééééeééeeééed.
Table 10.8 Tonnage and schedule grade (g/t) of 5107 Lodesskeft in crown pillar (5585
case scenar i@ E&&LLececeeceeeéeéée. . eeeda.

Table 10.9 Tonnage and schedule grade (g/t) of 5bdé ktopes mined by underground
(5585 case scenariéegececeeeeeééeéeéeéeé. 19
Table 10.10 Impacted of the KG&tension into elevation 5585 on 5105d.e é . . 4R .
Table 10.11 Tonnage and schexlgtade (g/t) of 5105 Lods#opes mined by open pit (5585

case scenari o &&é&ec&ééceeéée. . éeééeééeeée3. .19
Table 10.12 Tonnage and schedule grade (g/t) of 5105 Loplessteft in crown pillar (5585
case scenari 0 &&&&&eacceeeeéeééééeeee. . 4. .19

Table 10.13 Ore and waste tonnes mined frompgenp i t (5585 case 6scenar
Table 10.14 Underground mine schedule (5585 case scénarié)é e ¢ éééeé. . 8. 19
Table 10.15 Mine sequencinggeé(exxx&8% étas@0scena
Table 10.16Milling cutoffsby periods from differembpen pits (5585 case scenario)..203.

Table 10.17 Aftetax discounted cash flofinancial analysis computations for tB85 case
scenari o (00006s exéeBreEce&e®éecécéeéeée.6 20

Table 11.1 Lode impacted by KG&tensioni nt o el evati on &d&.4267¢ € é é é é
Table 11.2 Impact of the KCD extension intoelevatn 5545 on 510208 Upper
Table 11.3 Tonnage and schedule grade (g/t) of 5103 Upper stopes mined by opetbpit (5

case scenario)eéeééeéeéeéeéeée. eéeéececcecérlecéeéedé
Table 11.4 Tonnage and schedule grade (g/t) of 5103 Umgerssteft in crown pillar (5545

case scenari o) éé&é&&eacecceceéeéeééééeeeee. 211,

Table 11.5 I mpact of the KCD extengi2a into
Table 11.6 Tonnage andhedule grade (g/t) of 5107 Lodwpes mined by open pit (5545

case scenari o)é&e&eaeéaecéecéeéeéeéeée. . 3..21
Table 11.7 Tonnage and schedule grade (g/t) of 5107 Lodesskeft in crown pillar (5545

case scenari 0 &&&&&Laéceeéeéeéeééééeeee. (14, . 2

Table 11.8 Tonnage and schedule grade (g/t) of 5bdé ktopes mined by underground

XXi



(5545 case scena&ricgréeecedeedé&céeecéeéeéeée. . 421
Table 11.9 I mpact of the KCD extengiom2ilnto
Table 11.10 Tonnage and schexlgtade (g/t) of 5105 Lod'#opes mined by open pit (5545

case scenarid&&&.e.éééécéeéeéeéeéeéeééeceeceéékls.

Table 11.11 Ore and waste tonnes mined fromgpheam pit (5545 c&@&Xe scen
Table 11.12 Underground mine schedule (5545 case scén@rie)é e € ¢ ¢ éé . . 0. 2 2
Table 11.13Mine sequencing €Eekéece@dse222Renar
Table 11.1Milling cutoffs by periods from differentpen pits(5545 case scenario)........ X2

Table 11.15 Aftetax discounted cash flofinancial analysis computatig for the5545 case
scenari o (00006s exdéepreEececeececéeée. . é6é.8.. .22
Table 12.1 Ore and waste tonnes mined from the op€B586 case scenarigevised).230

Table 12.2 Underground mine schedule (5585 case scemagov i s e gd&&é .2 23

Table 12.3 Mine sequencing (5585 case scenarievi sed) e é @@€&é&ée . .42 3

Table 12.4 Processing cutoffs by periods from diffeogrn pits (5585 case scenario

LSV =T PP P TP TPPPPPP 236

Table 12.5 Afteitax discounted cash flofinancial analysis computations for thB85 case

scenarior evi sed (0006s S$dEDdeececeeeecéee. .39, .2
Table 13.1 Aftettax net present valu#f different case smariol 0 009$) ¢ ééé .0. . . . 25

XXii



ACKNOWDELGEMENT S

| would like to gratefully and sincerely thanky advisorDr. Kadri Dagdelenfor his
assistancepnderstandingencouragementand most impdantly, his support duringny
graduate studies &olorado Schol of Mines His guidance and vast knowledge will serve as
inspiration throughout my career and lifealso feel humbled and appreciative to have my
advisor 6s advi s, and DrDJohn Giltbyrs myJkarmiitseol would like to
especially thank B Johnson for his interest and time spent on this thesis, as well as for the
riveting discussions we had in various mine optimization classes. | am fortunate to have
worked with someone who helped revolutionize mine planning, and our discussions will
have a lasting impact on my life.] am also thankful to DrGrubb for giving his time,
valuable suggestionand assistancéis enthusiasm is something | will carry with.me

| valued the opportunity of being a teaching assistant for Dr. Dagdelen (Surfaee Mi
Design & Mine Systems Analysis), Dr. Schisskendrew (Mine Plant Design) and Dr.
Manohar Arora (Statics). | learned from working with these esteemed professors, as well as
from my interactions with their students. In addition to these professors/d Vikaito thank

all of the Mining Department faculty members for making Mines a wdldds institution.

| sincerely thank my fellow research magety Van-Dunemand Matias Palma for
their friendship, teamwork, and many late night programming and ititeyescussions. |
also thank my fellow graduate students Hendrpdro, Cita CisseAndrea Bricke,
Jonathan Mart€Evan Kias Simon Prassetyd eukuPutra Sam Lolon, Jung Leérthur
Idalino, Andres RodrigueEernando VillegasCanberk ArasYu Koizumi, andCristobal

Herrerofor their friendship and support.

| would like to acknowledge &dgold Resources for their generdinancial support
and the data for this thesiBheir commitment to education is admirable and | appreciate their
contributionto my career as a mining enginekewould also like to thanklewmont Mining
Corporation for providing research fug)ydand their Mine Optimization group, especially

Xiaolin Wu, Chotipong SomritAlejandro Guerrafor the constructive cooperation during the

XXili



Phase design researploject. Their experience and time were invaluable to my education
and will help me in the futurd. am grateful toKazuhiro Kawahata for his assistance with
Optimine® and production scheduling optimization expertise, as well gsdsisive outlook

and valuable time.

| would like to thank Scott Perry from CAE North America (Datamine) for providing
Studio5D and EPS software, and Helio Darlan for his welcoming personality and technical
support. | also would like to thank Dassault 8ystGeovia USA and Canada for providing

Whittle, Surpac and Mineshed software and their technical support.

Finally, I would like to thank my parents and my brothers for their advice and
continuous support. Their unfaltering love and commitment gives engtithngth to pursue

my dreams.

XXV



CHAPTER 1

INTRODUCTION

The process of developing a viable mining operat®mlivided into different stage
ranging from the exploration, geological modeling, geostatistical ore reserve estimation,
mine planningenginesring, procurement, constructida the mining andprocessing of the

ore.One of the most important stayie that process mmine planning.

The goal of mine planning is to maximize the net present value of the overall mining
project subject to a set obwstraintssuch asmining capacity, processing capacitgial
product demand, sequencing, transportation capacity, stockpile capacity, dump Gaphcity

otherconstrains. In order to achieve that objective, a series of steps should be undertaken.

First, decide whether the deposit should be mias amnopen pit or underground, duy

using both open pit and underground method

In casethe deposit should be mides aropen pit, the ultimate pit limit must be deterndne

the number of pushbacks chosen Hrellife of mine schedule optimide

If the deposit igjoing to bemined underground, the underground mining methsidould be
determine. There are several underground mining meshodtluding room and pillar
mining, vein mining, shrinkage stoping, seN¢l open stoping, bighole stoping, vertical
crater retreat, ceAindfill stoping, longwall mining, sublevel caving and block caving. After
defining the underground mining methgidanningthe underground mine development and

scheduling is the next stage.

If the deposit is going to be mined using a combination of both open pit and underground
methods, the optimal transition depth should be defined and the open pit and the underground

schedules are determined.

This thesis develapa global mine planning optiization approach to investigatee best
surface to undergrountansition depth for an ore body to be mined by multiple open pits

and an underground mine in order to maximize the net present value of the overall project.

1



The thesis will investigate theansition depth from open pit to underground operation at the
Kibali Gold Project in DRC, Africa.

1.1Kibali Gold mine operations

fiThe Kibali Gold Project is a gold development propexith a reserve of plus 10
million ounceswhich covers an area of 1,8362 in the Moto Goldfieldsnorth-easen
Democratic Republic of Congo (DRC). It is located some 560 kilometres north east of the
city of Kisangi and 150 kilometres west of the Ugandan border town of Arua. Kibali is a joint
venture between Randgold (45%), g\oGold Ashanti (45%) and a Congolese parastatal,
Sokimo (10%). The project development is being managed by Randgold which also operate
the mine. The Kibali Gold Project is scheduled for commissioning at the end of 2013. It is
anticipated that the projeetill be supplied by four hydropower stations supported by a
thermal power station fdpackup during low rainfall periods iacrease energy efficiency
and profitabilityo. (Kibali Gold Ming 2013).

The Kibali Gold Project is a complex mining operation thaludes, six open st
namely KCD(the biggest pit)Pakaka, Mengu Hill, Pamao, Kombokolo and Sessande
one undergrounthinebelow KCD open pi{see Figure 1)1 As presently plannedhére are
3 pushbacks ithe KCD pit, 3 pushbacks in Pakaka pit ahe other p# consist of one

phase

The materiamined from the pits can be seaatdifferent destinations such as: the waste
dump, the stockpiles, and the processing plant. There are three different material types in the
open pits named e, transitiorand fresh.

The Kibali goldoperationis considered as a large scale, moiihe, multitime period with

various gradesandmining capacies



Figure 1.1 Kibali Gold Mine Overview



1.2 Thesis Objectives

The objective of this thesis is to investigate apmum depth of transition between open
pit and underground mining at the KCD opematsm as to maximize discountdzefore and

after tax,net present value of the overall project.

The optimization of the transition depth is defined as the process of determirang
part of the orebody (i.e. what blocks in the block mosgieuld be mined by open @ihd
what parts to be mined lmnderground mining methe@nd whertheyshould be nmedso

that operation can maximizke long term net present value of the project.

The thesis will adopt a global lorigrm planning strategy for optimizing the transition

depthbetween open pit and underground mining

The proposed method will be to ayw different scenarios. In order to identify the
optimum transition depth of the KCD deposit and maximized the overall project NPV

consisting of 5 other open pithe following tasks will be undertaken:
91 Design and schedule all the open pits at the Kibale including the KCD pit

1 Develop aaseline schedule thases the existing life of ime schedulewith
KCD ultimate pit depth at elevation 5685RL

1 Examine multiple scenarios concerning exploitation of the KCD resdryes
varying the size of the opentgindstarting mining depth ahe undergroundThe

options that will be evaluated are:

0 Optimization of the life of mine schedule with KCD ultimate pit depth at
elevation 5620RL.

0 Optimization of the life of mine schedule with KCD ultimate pit depth at
elevation 5585RL.

o0 Optimization of the life of mine schedule with KCD ultimate pit depth at
elevation 5545RL.



1 Perform a pretaand afteftax discounted cash flow based on life of mine

production scheduling of all the open @itd underground operations.

1 Determne the open pit to underground transition depth for the KCD orebody

based on economaomparisorof the different scenarios.

1 Make recommendation as to the transition depth from open pit to underground

operations at the KCD pitased on the most economidiop.

1.3.Contents of this Thesis

Chapter 2 reviewthe geology of the Kibali Gold project. The regional geology and the

mineralization of the deposits will be addess

Chapter 3 introduces open pit mine planning conceps.cHapter will explain diffeent
stepsthat should be undertaken during tpeen pit mine planning.

Chapter 4discussespen pit multi run LercifGrossman optimization and skin analysis.
In this chaptethe ultimate pit limit of Mengu Hill, Pakaka, Pamao and Kombokalbbe

determned using Whittle software.

Chapters JresentKibali underground mining. The mine design, the mining methods

and theventilation systemwill be discuss.
Chapters 6 introduce the Kibali underground mine lodedlastope sequencing.

Chapter 7 presentbe transition depth determination through life of mine pilag
optimization and financial analysis techniglrethis chaptethe approach used for defining
the transition depttill be addressed, the impact of the transition depth on the open pit and
underground reserves, the economic assumptions used during the life of mine production

schedule optimization as well as the financial analysis methodulitigye discussed.

Chapter &liscusses thife of mine production scheduling and after tax financredlgsis

on the base case.



Chapter Iiscusses thife of mine production scheduling and after tax financial analysis
on the 5620 case.

Chapter 1@iscusses thife of mine production scheduling and after tax financial

analysis on the 5585 case.

Chapterll discusses thife of mine production scheduling and after tax financial
analysis on the 5545 case.

Chapter 12iscusses thpractical smoothing of 5585 case scenario and the after tax

financial analysis on it.

Chapter 13resentsa comparative study alifferent casseanalyzedandmakes the
determination as tthetransition deptlrom open pit to underground for the KCD pased

on financial analysis

Chapter # contains the conclusionandrecommendationgesulting from this thesis

work.



CHAPTER 2
GEOLOGY OF THE KIBALI GOLD PROJECT

This chaptelis based on various reports on the geolofiyhe Kibali gold deposit
provided by Randgold resources. In this chaptem overview of the relevant geological
contexts of the Kibali Gold projecs presentedA brief overview of the regional geology of
the property, a description of geological settings of the Kibali Gold Project, the
mineralization controls andhe deposit types are discusseédimost all the material
presented in this secti@ebased on geological and mining reports written as part of the pre
feasibility or feasibility studies of the Kibalsold projectincluding Moto gold mines
independent technical repordap 2008 by Cube Consulting Pty LtdMoto Gold Project
technical report NI 43-101) (March 2009 by Cube Consulting Pty LtdLycopodium
Minerals Pty Ltd SRK Consulting Pty Ltdand Kibali Gold project ugated feasibility report
(2011).

2.1 Regional geology

The Moto Goldfieds are located within the KiloMoto greenstone beltyhich is
comprised of the Archean Kibalia(Upper and Lower) volcansedimentary rocks and
ironstonechert horizons that have been metamorphosed to greenschist fagge cut by
regionalscale Mrth, East, Northeast anddxthwest trending faults and munded to the
north by the Middle Archean West Nile grangeeiss complex and cut to theush by the
Upper Zaire granite complex.

The stratigraphy consists of a volcasedimentary sequence comprising fgrained
sedimentary rocks, several varieties mjroclastic rocks, mafintermediate intrusions
(dykes and sills) and intermedidtdsic intrusion rocks (stocks, dykes and sills). The
sequence is variably altered from slight (texture benign) to intense (texture destructive) such
that in some casesdlprotolith rock is unrecognizable.

The mineralization of the Kibali Gold Project is mostly disseminated occurring with
the brittle deformation of prexisting structures and alteration zones flooded with silica and



sericite. The mineralization is hostedithin a sequence of coarse volcaniclastic and
sedimentary rocks.

The mineralization occsmwithin two main mineralization trends. The fiiggtoup is
within a Northeast trending structuralteration corridorfrom the Kibali deposit in the
Southwest to theNdala deposit in the dftheast, called the Kibali SouBesseng®urba
Karba trend. The second groapcursalong a Mrthwest trending thrust zone that stretches
from the Pakaka deposit in thelheast tadhe Mengu Hill deposit in the dthwest and is
caled the Pakakdlengu trendsee Figure.l).

2.2 Mineralization and deposit types

The mineralization occurs along faults oriented approximately NW with a low dip to
the NE. and was controlled by zones of texturally destructive albritgonatesilica
alteration. The mineralization is controlled by breccia development, structure, stratigraphy
and chemistry and the mineralogy. Considerable anomalies of higher grade zones were albite
and ankeritesiderite + sulphides and were discovered in breccia developaneat The
mi ner al i zed areanrolledbydthe sthuetyvee Where the mineralization is-sub
parallel to bedding contacts, stratigraphy controls the mineralization anddhoanits are
observed

The Sessenge deposit is approximately 2 kilometessy to the South West of the
DurbaKaragba deposits and North of the Kibali River. The mineralization of the Sessenge
deposit is mostly in the Sessenge raihe-Vag formation area which is a volcanic
agglomerate associated with siliabbite-ankerites/glerite-pyrite alteration.

The DurbaChauffeur deposits are in the Northeast side of the Sessenge deposit, this
area comprise the historic Durba mine and the East and West Chauffeur artisanal mine
workings. These deposits, Durba and Chauffeur, are cordpfsz thick sequence of altered
fine-grained sedimentary rocks (argilliteudstonesiltsone), felsic tuffs, and ironstomdert
units. In the upper part of the formation can be seen thick volcanic agglomerate units

associated with the overlying Karagbads formation.



The style of mineralization in the KdMoto belt is fracture and veitype gold mineralization and are invariably structurally
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Figure2.1 Map showing the location of deposits with general geol#gjyali Gold project updateteasibility repat, 2011



The Gold mineralization of the Durl2hauffeur consist of tabular to elliptical ore
bodies in the East and West zones with shallow plunges to the north e&sg(see.2).

The Karagba deosit is the continuity in the d&itheat of the mineralization that
occurred along the SesserigarbaKaragba trend. The stratigraphy of the Karagba deposit
is mostly a sequence of akpilli tuff horizons and interbedded fined grained sediments. The
deposit is mineralized at several zoneghwihe lower Karagba lenses hosted in the
agglomerate and the upper Karagba lens and Chauffeur are hosted within the sedimentary
and tuffaceous units. As Durézhauffeurthe mineralized ore bodies agbular to elliptcal

in shape and plunge to the NoEhst at approximately 3Q8ee Figure.?2).
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The Ndaladepositis located 2km from thedst of the Pakaka deposit and 5km to the
North East of the Karagba Deposit, along theafiiKurba-Karagba Trend. The stratigraphy
of the deposit consists of a package of volealastic interbedded with argillite and tuff. The
ore body has a strike lengh of 250m at an average width of 50 m to a depth of 80m below the
surface.

The Pakakavlengu Trendshown inFigure2.3is a 7km long, NortfWesttrending
that includes from South East to North West, the Pakaka, Pamao, Megi, Marakeke, Mengu
Village and Mengu Hill deposits. There is a strong spatial relationship between the
mineralization and ceritarock types, among those are zones of variably silicified, albetised
and carbonate altered rock. The mineralized lenses are highly elbtajatéar or ellipical
shaped bodies (100400m in strike and 5 25m in aveage thickness plunging to the North
East at 25 35°.Figure 2.3 shows the deposits along the PakdMengu Trend.

%
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PPAKAKA-MENGU TREND
Go 2 2imm PROSPECT-DEPOSIT
et LOCATION
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e P 4 2 4 e s i 8

o an —_—

Figure2.3 PakakaMengu mineralized trerdPlan(Moto Gold ProjegtMarch 2009
11



The Pakakd&amao deposits are at the ®uthwest end of 7 lameterslong,
Northwest trending PalkaMengu Trend. The stratigraphy of the Pak&leanao comprised:
an upper thaéc basalt flow (Pakak#amao hanging wall formation), volcamgglomerate
with abundant felsic cristal tuff and lesser horizons of argillite, mudstone and ironstone at
Pamao Pakaka Main Lode Vag formation) and massive mafic volcanic units (P&akao
footwall formation). The mineralizedrea ischaracterized by silicalbite-ankerite/siderite
pyrite alteration, mostly in well foliated siliceous rocks.

The MengiMarakeke (prospects) lies midway along the PakdWangu Trend.
In the footwall of the Megis a basalt formation dipping to the Northa&t at approximately
30° and strikes to th&/estNorthhWest, a fine grained sedimentary rofkudstone) is
observedn the East and Wkt of the Mengi prospect. Above the basalithick sequence of
Achtuftf 0 an dheMang misetalizedarehasa strike length obver700m at an
average width of 250m and a depth of 300m below the topographical surface.
The Marakeke mineralized ardaasa strike length obver 1.1km at an average width of
100m and a depth of 90m below the topographical surface.

The Mengu Hill and Mengu Villagarelocated next to th&lorth Westend of the
North Westtrending Pakakdlengu Trend. Mengu Hill stratigraphy is mainly volcanic
agglomerate interbedded with fugeained sediments, siliceous tuffaceous rocks and minor
mafic volcanic rocks that overlay a massive magnetite and hematite irciebemeinit.The
mineralization at Mengu Hill is associated sit@ibite-ankerite/sideritgiryte alteration an is
about 700m in strike length at an average width of 120m and a depth of 120m below
topographical surface. The mineralization at the Mengu Village is mippately 600m in
strike length at an average width of 150m and a depth of 70m below the topographical
surface.

The Gorumbwa deposit is at theith of the Sessenge prospect and to thest\bf
historic Durba mine comprises the historic higlade Gorumbwa me (seeFigure2.1.). In
the upper part of the Gorumbwa is a volcaniclastic sequence of agglomeraticnaieitliain
by mixed sequence of fingrained sediments roudstonesiltstone) and cristal tuff. The
mineralization at the Gorumbwa is associated withsequence of metaffs and
agglomerates and extends ovetlkan in strike length at an average width of 150m and a

depth of 400m below topographical surface.
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The Kombokolo depdassis located about 1km to the Nortra§ ofthe Gorumbwa
deposit along the Ntr Easttrending GorumbwadKombokolo trend(see Figure2.1).
Kombokolo stratigraphy have a black to dark grey in the lowest part followed by a fined
grained, greycolored sedimentary unit (mudstone) which in turn folledv by ironstone
dipping to the Mrth. The mineralization at the Kombokolo is located in an altered carbonate
sericitesilica underlying the ironstone horizon aextends over 300m in strike length at an

average width of 120m and a depth of about 170m below the topographical surface.

2.3Miner al resource estimation

Mineral resource estimation consists edtimating the tonnage and gradt a
mineral deposits. Based on the data collected through different drilling campaign the physical
characteristics (size, ® histripgion ofche gradesnand they o f
spatial variability of the orebody are predicted. Varidufi hole data can be collected and
stored into a database including assays, lithology, geology, geotechnical data, collar
information (coordinates and hole emt at i on) , down t he hol
The mineral resource estimation process consists of certain number of phases, among those
are: data verification, geologic interpretation, compositing, statistics and gradleutistr,

spatial continuity analysis, resource estimation modeling and cross validation.

The mineral resource estimation of the Kibali Gold Project antbtaédeclared resoces is

presented on the Takkel.
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Table 2.1Kibali Gold Project total deared resourcedNovember 2011)

Kibali Gold Project November 2011

Depleted Open Pit Resources >=0.5g/t within 2011 $1,500 pit shell using 2011 Resource Model

Deposit Indicated Inferred Total

Tonnes(Mt)|Grade (g/t) Gold(kOz) | Tonne s (Mt) | Grade (g/t) |Gold(kOz) | Tonne s (Mt) |Grade (g/t) | Gold(kOz)
Pakaka 14.59 2.29 1,074 2.01 1.61 104 16.6 2.21 1,178
Gorumbwa 3.65 3.36 394 3.65 3.36 394
Kibali 20.31, 1.73 1,130 20.31 1.73 1,130
Mengu Hill 8.31 2.62 698 8.31 2.62 698
Mengu Village 0.73 1.66 39 0.73 1.66 39
KCD 33.29 2.16 2,312 7.39 1.33 314 40.65 2.01 2,621
Megi 4.18 1.92 258 4.18 1.92 258
Marakeke 1.14 1.6 59 1.14 1.6 59
Kombokolo 2.15 2.1 145 2.15 2.1 145
Sessenge 10.01 1.27 409 10.01 1.27 409
Ndala 0.29 3.63 33 0.29 3.63 33
Pamao 9.16 1.44 425 5.19 1.7 284 14.36 1.54 709
Open pit Total 78.24 2.09 5,103 44 2.27 2,576 122 1.95 7,679

Underground Resources >=1.5g/t ($1,500/0z)Au below 5,685 RL
Indicated Inferred Total

KCD 51.11 5.44 8,939 19.77 3.16 2,009 70.88 4.8 10,948
UG Total 51.11 5.44 8,93¢ 19.77 3.16 2,00¢ 70.89 4.8 10,944
Total Resourceg 129.35 3.38 14,042 63.9 2.23 4,585 193.24 3 18,627
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CHAPTER 3
OPEN PIT MINE PLANNING

The aim of open pit mine planning is to optimize the life of mine schedule so that the
highest net present value is achieveds tonsidered as an iterative proc@gsesentlythat
consigs of block modeling, determining the ultimate pit limit, designing the pushbacks,
defining the cutoff grade strategy and optimizing the production schedule. The purpose of

this chapter is to describe different steps of open pit mine planning.
3.1 Economicblock modeling

Block modeling is the process of dividitige deposit ito 3D blocks that will be used for
optimization(see Figure8.1.) The minimum size of a block should not be less than ¥ of the
average drill hole intervaWhile defining he block ste many parameters such as: the grade
variability, the equi pment used f shouldimeé ni ng,
taking into accountGeostéstical techniquesare used to estimate gold grades and various
attributes related to the geology amtallurgical characteristic of the blocks. Economic
block values are determined based on these geologic and metallurgic factors as well as

economic parametershe value of a block is calculated using the following formula:
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3.2 Ultimate pit limit determination

The ultimate pit limit defines the optimal shape of the open pit that is economically
mineable. Thids performed by using a block model of the ore body. By using the block
value and the mining parameters the final outline that achieves the highest pit value is
defined.Since the ultimate pit limit definition is a complex problem that needs to be solve
appropriately, several authors attempted to solve the problem using mathematical

formulation method

In 1978,Yong C.Kimreviewed the state of art in computerized ultimate pit limit design
methodologies and classified the pit optimizing techniques into taim iwategories. The
first is called rigorous optimizing techniques and the second, nearly optimizing techniques.
There are four principal rigorous optimizing techniques.

1. Graph Theory (Lerch and Grossman) (1965)

2. Dynamic Programming (1965)

3. Linear Programmin@l1967)

4. Network Flow (1968)

On the other hand, there are other optimizing nearly optimizing techniques (heuristic):
1. Moving Cone (1965)

Heuristic Algorithm by Lemieux (1968)

Heuristic Algorithm by Marino and Slama (1972)

Heuristic Algorithm by Phillips (182)

Heuristic Algorithm by Korobov (1974)

o bk~ 0N
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6. Parameterizing Function by Bongarcon and Marechal (1976)

7. Genetic Algorithm (1994)

8. Atrtificial Intelligence (1996)
Heuristic optimization is defitkas a method that on the basis of experience or judgment
seems likegf to yield a good solution to the problem, but cannot be guaranteed to produce an
optimum(Aickelin andClark, 2011).

The moving cone, al so known as floating ci
by Pana (1965) isne of the most known heurisidgorithm used for defining the ultimate
pit limit. Barnes (1982) described the floating cone steps as follow:

Stepl: The cone is floated from left to right along the top row of blocks in the section. If

there is a positive block it is removed.

Step2: Moved the second row. Start from the left and search for the first positive block. If

the sum of all blocks falling within the cone is positive, the blocks are removed (mined).

Step3: Follow the floating cone process moving from left to right and top to boftoine

section until no more blocks can be removed. Then go back to the top again and repeat the
process for a second iteration. If during a given iteration no positive blocks can be mined,
stop.

However rigorous optimizatn techniques exist fdiinding the optimum solution of
the problem.One of the most used rigorous optimization technique used in the mining

industry is the Lerchs and Grossman method.

The Lerchs an@Grossmann method, ugeaph theoryechniqueo solve the ultimate pit limit
problem, wiere the objective is to degi the ultimate pit limiby maximizng the economic

value of the blocks to be minedbjectto the slope angle constrasnt

The Lerchs and Grossman algorithmc@mmonlyused bythe mining softwarepackages

such as Whittle, MieSight, Vulcarand otherdor defining the ultimate pit limit.
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Figure 3.1 Three dimensional representation of block model (Crawford & Davey, 1979)
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3.3 Pushback design

After defining the ultimate pit limit the next step is the long term mine planning.
Long term mine planning is a complex optimization problem subject to a certain number of
constraints that aims to achieve the maximum net ptesdue (NPV) of the projecOne of
the most critical tasks of long term planning is to divide the ultimatépttinto pushbacks
(or phases).

The purpose of pushback desigpepis to determine the best place to begin mining
and thedevelopment of the sequential pifss such the NPV of an open pit mining project is
highly influenced by the phase design techaidifferent phase sequences result in different
NPV. As the schedule of the life of mine depends on the pushback design it is an important
decision for a mine planner to define the best sequence of extraction in order to reach the
ultimate pit limit thatwill achieve the highest NPV of the project. The method that has been
widely used in the mining industry during the last decades is the price parameterization
approach, where multiple pit shells are generated using different revenue factors.

All the mine panning software packages are capable of generating nested pits in an
effort to maximize NPV of cash flows coming from a project
The Whittle package approaches the probleymgenerating multiple pit shells ugnthe
revenue factorsSeveral pit shells argenerated in using multiple ranges of revenue factors,
with increasing step sizes in each successive range. If the revenue factor is set to 1.5 you will
generatehe pit usingone and half time thprice of your base caseommodity price If the
revenue éctor is 0.5 Whittle will design the pit using half of your base @asemodity
price More often he higher the revenue factor the bigger the pit. The output results in NPV
curves for the generated pitsat will be analyzedfor the pushback selection; ualy the
pushback is selected based on the jump in NPV.

While selecting thepushbacks, the distance between one pushback to the following
should be wide enough for the mining equipment to operate. Some typicak aakie
provided by Crawford (1999

1 Pushlack widths normally 20800ft depending on size of pit and orebody

characteristics.
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1 Minimum pushback widths (single cut passes) about 80ft for small equipment and
135-150ft for 2530 yd. shovels and 15200 ton trucks.

3.4 Pit design

After choosing the pimback the next step is to design a practical mine. The purpose
of the pit design is to design an operational pit that includes all the geometrical features. The
open pit design parameters that should be defined are: operating bench height, bench face
angle overall slope angle, road widths and gradBse good mine design is sometime
identified by comparing the value of the pit before the design of the haul road and after the
design of the haul road According to experienced mininggneer the differencef the pit
value after the design is usually frdmto 20% less than the valdeeforethe design of the
haul road.

I n 1979, Thomas R. Couzens published a pap
operating | ay o u tthatgpapdrhemdiressed somd irmporsant aspdcta of the
minedesign:

1 The first thing in the layout of a new pit is to decide wherepiheads exit from the

pit. This is dependent on the location of crusher or dumps points and is greatly
influenced by topography. Dependion need, there may be one or more such exit
points.The advantagef having many exits is that firovides a more flexibilityfrom
anoperational point of view such as reducing the traffic or avoiding the mine to stop
operatingn case of slope failure.

91 Decide whether the road should be temporary (few months to few years) or final. If
the pit consist®f several pushbackd)d road serving the first pushback is sometime
extended or repladéy a new road

1 Depending on the geometry of the deposit decillether to spiral the road around
the pit or to have a number of switchbacks on one side or a combination of both.
According to Couzens, it is desirable to avoid switchbégcause they tend to slow
the traffic, cause greater tire wear and various maamtes problems, and probably
more safety hazasdhan spiral roads. However if there is a low side to the pit, it may

be better to have some switchbacks on that side than to accept a lot of stripping all the
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way to the top of high side to provide room faroad or series of roads on that side.

If switchbacls are necessary, it is important to leave enough length at the switchbacks
for a fl at area at the turns so that tr
grades at the inside of the of curves andrso

3.5 Production scheduling

Production scheduling consist of deciding which blocks should be extracted, when
they should be extracted, and how extracted blocksldhwe processed (Dagdeld®rjor
defining the sequence of extraction the ultimate piitlisi usually divided into different
pushback.

Productionscheduling is such a complex problem that is often difficult to be solved
properly without using mathematical programming techniqiies.main problem in solving
the multitime period production $eduling problem is the size of the problem. Since one
could easy end up having several millioof variables (depending on the size of the
problem), the ability of an algorithito solve a scheduling problem in a limited amount of
time without affectinghte optimality has been a hot topic in the last decade.

Several researchers attempted to sthesproduction scheduling problem including:
Dagdelen and Johnson (Lagrangian relaxatiddupp (early and late start), Ramazan
(fundamental tree), Caccetta adt (heuristic}, FrancoisBongarcon and Guibdparametric
methods);Cacetta et al; Gershdmixed integer lineaprogramming; Denby ad Schofield
(artificial intelligence algorithms);Tolwinski and Underwood (dynamic programming

techniques)Denby et alneural networks

The main objectives of open pit mine production scheduling are:
1 To achieve the highest NPV of the overall project.
1 To insure the best sequence of mining that achieves the high NPV.
1 To investigate different mining and cutoff grade optation strateigs
1 To provide a schedule that will satisfy all the operational constraint.
The above objectivgare not exhaustive, mirgroduction schedulingan be subject to

several objectives.
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An open pit mining operation is considered as a productigstem with two
products: ore and overburden (waste). The primary objective here is to schedule the
productionsubject to a variety of technical and economic constraints which at the same time
optimizes goals of the managemeAtmathematical programmingpproach to production
scheduling aims to find thbest combination of mining blockshat lead to an optimal

sequencing of the blocksdeFigure3.1).

3.5.1 Formulation of the production scheduling problem

The formulation of the production scheduling eggch used in this thesis is based on
the one given byK. Kawahata and K. Dagdele(®013)i n t hei r pAmer en
optimization algorithm for large scale mine production scheduling problems through
lagrangian relaxatian

A mining operation consists af set ofGsources where materials are original located,
such apen pit or underground mines, is scheduled Ovime periods. Sources are divided
into a set ofb sequences where sequencing arrangements have to be followed, such as
benches in open pmines or zones in underground mines. In order to start mining a given
sequencé 0, a set of all sequencé@™ 0 must be mined out. A given sequence
consists of a set ahcrementsvu. Increments can be based on grade intervals or value
intervals if the deposit contains multiple recoverable metals. Once materials are mined, they
are sent to a destinatida ¥ 'O for ore processing or to handle as waste. All the material
flows in the model are associated with discounted economic valuesbjéctive function is

formulated to maximize NPV of the project for the life of the mine.

Indices and Sets:
1 " "@Set of all source®
v (dSet of all source®

QN 0 dSet of all sequences that must be mined out before miningrsegiQ

T
1
Qv 0 dSet of all increment®
1 Qn~ 'OdSet of all destination®
1

0 N "YSet of all times periods
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Parameters

1 "Y'¥; dDiscount sales revenue per ton of material mined from séDseguencd
incrementQand sent to déimationQin time periodd

T 0 6rp 1 dDiscount operating cost per ton of material mined from so@eequencéQ
incremenfQand sent to destinatid®in time periodd

1 Y 'Qjy dTotal material tongvailable insour@ "Qsequenc&incremeniQ

T 0 o OdUpper limit mining capacity at souré@sequencéincrementQ

T 0 o odipper limit process capacity at destinati@rin time period

Decision Variables:

Wi i dTronsmined fromsourcéQsequenc®incrementQand sent to destinatidin time
periodo

&, d,1 if sourcéQsequenc&ls mined out in time period

0 otherwise
&
vV ww Y¥ir O Onfn WAk
Subject to:
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Constraints [1.1] ensure material mined is up to what is available in a deposit. Constraints
[1.2] enforce maximum mining capfcand constraints [1.3] enforce maximum process
capacity. Constraints [1.4] and [1.5] ensure sequ&baanot be mined in time periad

unless its entire predecessor sequeficesd  are mined out at or before time perid

Constrains [1.6] restrict non negativity of tons and [1.7] ensure binary.

3.6 Optimality of the production schedule

Open pit production scheduling is a lasgale mathematical optimizationuBto the
size of the problem currently there ne commercial package &l solve the problem and
guarantegthe optimality at 100%.

A large scale open pit mine operation in North America could have 10 million linear
variables and 7 thousand binary variables (Kawahata, 20a8)s lsize ofa model is solved
by thebranchad bound al gorithm in one of todayods
not be found even after running several days or weeks. To solve large scale mine production
scheduling problems within a reasonable amount of time, it is essential to reduce tlee numb
of variables, especially binary variablgg&awahata and Dagdele2)13)

In this section the concept of OptiMine®hich has been used during tkitsidy, and
the Dassault Systeme&eovia commercial software MineShedare discussd The

shortcoming andadvantagsof one over the othere discussdas well.

3.6.10ptiMine ®

The OptiMine software gram wa developd using Mixed Integer Linear
Programming (MILP) technique# adopts the Lagrangelaxationconceptto solve MILP
production scheduling pbtem. In the model, the blocks that are in the same bench are
aggregated and the average grade and tonnage in each bench are broken down into
increments existing in a given grade interval.

By usingOptiMine, an optimum or near optimum production scheaae be found

that achieveshe best mine sequences and the best material flows. Cutoff grades are
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dynamically determined i reduced size MILP model as part of the scheduling solution
(Kawahata and DagdelerQ13)

3.62 GeoviaMineSheE

Commercial packags such as Geovia MineSledScheduler ddarget scheduling
however it is not an optimizedn order to achieve a target in MineSked several
parameters can be used. Depending on the type of constraint and the deposit, these
parameters may help select tilecks that need to be mined in a given period for achieving
the congraints setDifferent parameter can be chadge order to achieve thgoal set such
as the mining directionthe mining ratesthe number of pit locatianthat can be mine
simultaneouyl éetc.By giving more freedom to the schedule the possibility of achieving the
target became higher.

As discuss i n Mineshed hused &0 main tlgorithrefdr targem
scheduling: the switch option and the scoping level.

Switch

In Mineshed , the Switch option is used for target schedulingvi®h uses a
heuristic algorithnfor reaching the target. It usego different algorithms, the Extrema and
the Optima. The Extrema algorithimies to minghe blockswith grades higher than the

target grad set first then the other blocks.

On the other hand, the Optirnansidersall the available blocks at the same time and

triesto satisfy the targets set

Scoping levels
The scope level function sethe block searching area. It is used for guiding the
software with regards to the blocks that should be considered for achieving the defined

constraint. The scope level can be set for doing both horizontal and verticaksearch

3.63. Advantages and disadvantages dflineShede
Mi neShedE i s fndleand well adopted ®reshort termi seheduling.

Howeverseveral factors need to be consatbwhile doing target scheduling.
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Some of the shortcomings of MineSkedre as follows:

f Optimality cannot be guaranteed: MineSEeds not an optimizer therefore déh
solution generated by it is not the best possible schedule. Mireshses eheuristic
approach for genating the schedule therefore magt reach the true optum. The
heuristic algorithm usestaial and error strategy fdahe finding the solution,such a
technique doesnodt necessarily meet all th
1 Doesndt hon osallthehime: Mimeshdst targes thet qualityconstraint
and the material ratio constraint as soft constsaifihese constraiatplay a major
role with resgct to optimizing the life of mine schedule, therefore considering them
as soft may not satisfy certain strategic opion
T Doesnodt consi ders whilé fgenetatnga scheduiee Mineshési o d
generate scheduls by looking at one period at a timteher ef or e canodt C
schedule that considsethe whole mining picture.
f Time consuming: for longerm and medium planning usingiddéshed requresa
good amount of time for generating the life of mine schedule. It can be very
meticulous especially winethe mine plan has to satisfy certain number of
constrains such as blending requirement
f Cannot generate the financial model: Mineshedoes not have the ability to
generate a detail financial model, therefore the mine planner has to undertake the
financial modeling in Excel which requirasot of times.
§ The best NPV may not be achievélineShed d o e guméante¢he best strategic
option therefore it canodt provide the bes

3.6.3Advantages and disadvantags of OptiMine ®

Advantage of using an optimizing planning tool such as OptiMifee for long term

planning:

1 Cutoff grade and blending optimization: optinszbe cutoff grade, and whidhelp
with the blending of grade or material type (i.e. oxide, sulfide) input to the processing

plant.
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1 Hard castraint:this strategic planning tool uséard constraint bousdhat will keep
the strategic mine plan within the operational and processing constrairgt Miné
lower and upper boumsdof the material tonnage, the gradeonst r ai nt sé ¢
defined foreach period.
1 Automated: it automatically generatéhe life of mine schedule that saiesf the
defined constrais.
1 Sensitivity and Scenario analysis: prodsiseveral optimized strategic mine pdan
within a short time that can be anadg This will enable themine planner to generate
several what if scenarios.
1 NPV Optimization: optimize the net present value of the overall mining operation

within the define operational constraint
On the other hand, OptiMifeis not very suitable for short ternhtgpning. It usedblock

aggregation techque by aggregating blocks existing ia given bencland by doing so it

becomes difficult to tract the blocks that are being mine in short term basis.
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CHAPTER 4
OPEN PIT MULTI -RUN LERCH S-GROSSMANN OPTIMIZA TION AND SKIN
ANALYSIS OF THE KIBALI GOLD PROJECT

The purpose of this chapter is to presentlteeehs and Grossmanopen pit multi
run optimizationand the skin analysi®r the Pakaka, Pamao, Kombokolo, and Mengu Hill

deposis of the Kibali Gold project

Whittle software which generatesnested p& based onthe Lerchs-Grossman
ultimate pit limit determination algorithnwas used forcreating the nested pit¥he block
modelsand the Whittle directorie®r all the deposits described earlegre provded.

Economics parameters and pit slopes inputs are used during the optimaadion

described next

4.1 Economic assumptions
Various inputeconomicparameters are usétcludingthe commodity price, mining

costs, processing costs, general & administratpgs royalty, processing recovery

4.1.1 Gold price

Commodity price is one of the most important inparameteraised during the
optimization. The final pit limit (ultimate pit limit size), and the value of the project depend
on the commaodity price use@®epending on the type of commodity, economist analyzed
many factors influencing the commaodity price priorforecasting the future price. Mine
planner usually perfornthe ultimate pit limit determination using various prices because of
the uncertaintyof the future price and the difficulty to predict it. Ftire purpose of a
sensitivity analysis of the ultimate pit limit, a set of psicanging from the worst case
scenario (low price) to the best case scenario (high price) areTusediold price chosen
for generating the pit shelturing the optimization were based on the analysgold prices
over the last 10 year$he prices that were used are represenetiable 41.
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Gold Prices (US$/0Z7
500
600
700
800
850
900
1000
1100
1200
1300
1400
1500
2000

Table 41 Gold prices

4.1.2 Mining costs

The average mining coftS$/tonre) used wasaken fromwith the feasibility study
report(Kibali Gold Project Updated Feasibility Study, 20ahd ha been adjusted for depth
usingamining cost adjustment factor function writterio the model file during the model
creation. Theveragamining costs are presented dable 43 and mining cost by bench are
given in Table 4 and Table 4.5.

4.1.3Processingcosts andrecoveries

The recoveries were determined after metallurgical test work on different samples
coming from the deposit¥he pocessingosts andecoveries used in the optimization of
the open pits arrepresented on the Tadl2.

Table4.2 Processing costs and recoveries

Processing Costs & Recover Oxide Material Transition Material Fresh Material

Costs ($/tong)Recovery (%) Costs ($/tong)Recovery (%) Costs ($/tong)Recovery (%

KCD 11.10 85.80 16.04 90.10 16.04 86.00

Mengu Hil 11.10 89.30 16.04 89.30 16.04 71.60

Pakaka 11.10 88.70 16.04 81.70 16.04 81.70

Pamao 11.10 90.90 16.04 85.00 16.04 85.00

Kombokolo 11.10 95.60 16.04 85.90 16.04 74.60

Sessenge 11.10 85.80 16.04 90.10 16.04 86.00

KCD Underground 16.04 86.00
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Mining Costs
US$ per tonne
Load and haul
Dril & Blast
Pregplit
Dewatering
Rehahilitation
Fixed contractor
Mining Dept
Grade Control
Rehandle
Overhaul
Mobilisation/Clearing
Fuel

Other costs

Table4.3 Average Kibali open pit unit costs by giKibali gold project updated feasibility study, 201

TOTALS KCD PAKAKA PAMAO MENGU HILL KOMBOKOLO SESSENGE
Wage Ore  Tofal [Wase Total  |Wage Ore Wase Ore Wage Wage Wage Total

160 1710 L7 100 L9 Ly 1o L7 L) 16r L6y 166|141 147 147 180 L7 179 157 160 158
086 091 08 0% 100 0% 08 08 08 078 080 078 07/ 08 07| 03 068 037 0% 100 097
010 010 010 010 010 010] 010 00 01 00 00 01 010 00 01 010 00 01 010 00 010
005 005 005 005 005 005 005 005 005 005 005 005 005 005 005 005 005 005 005 006 005
003 003 003 003 003 003 003 003 003 003 003 003 003 003 003 003 003 003 003 003 003
047 041 047 041 047 047) 047 047 0470 047 047 0470 047 047 0470 047 047 0470 047 0471 047
006 006 006 006 006 006) 006 006 006 006 006 006/ 006 006 006 006 006 006 006 006 006

051 0.09 051 007 051 007 051 019 051 015 051  0.08 051 055

029 005 029 004 029 0 029 01 029 008 029 00 029 009
. 039 007 . 010 001 - 046  006f - 0% 083 - 120 04f - - 000- 001 - 029 00
011 o1 QU 01 01 01} o011 o0& 0 o011 o0 01 01 o0 01 o0 0w 0 013 03 056
021 021 021 02r 02 027p 021 021 027y 021 021 027y 021 021 027p 021 021 027 0% 076 038
02 012 012 012 082 0L 012 082 0L 012 082 0L 0122 082 02 012 0122 0L 05 0% 018
316 501 3% 38T 4% 400 378 512 3% 367 483 410 34 55l 403 333 4% 298 384 58 3%
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Table4.4 KCD, Pakaka, Pamao and Sessenge mining cost by bench

KCD Pakaka Pamao Sessenge

RL $it OreCosf $/it |OreCogt $/t |OreCost $/t |Ore Cos
6000 3.64 1.36 3.64 1.36
5980 3.64 1.36 3.64 1.36
5960 3.83 1.36 3.83 1.36
5940 4.01 1.36 4.01 1.36
5920 3.97 1.36 3.97 1.36
5900 3.83 1.36 3.83 1.36
5880 3.47 1.36 3.74 2.04 3.42 1.90 3.47 1.36
5860 4.28 1.36 4.10 2.04 4.09 1.90 4.28 1.36
5840 3.96 1.36 3.61 2.04 3.64 1.90 3.96 1.36
5820 3.62 1.36 3.53 2.04 3.63 1.90 3.62 1.36
5800 3.64 1.36 3.57 2.04 3.67 1.90 3.64 1.36
5780 4.03 1.36 3.85 2.04 3.96 1.90 4.03 1.36
5760 4.10 1.36 4.04 2.04 4.10 1.90 4.10 1.36
5740 3.84 1.36 4.15 2.04 4.24 1.90 3.84 1.36
5720 3.93 1.36 4.23 2.04 4.39 1.90 3.93 1.36
5700 4.00 1.36 4.27 2.04 4.53 1.90 4.00 1.36
5680 4.05 1.36 4.31 2.04 4.67 1.90
5660 4.08 1.36 4.35 2.04
5640 412 1.36
5620 4.15 1.36

5600 4.19 1.36
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Table4.5 Kombokolo and Mengu Hill mining cost by bench

Kombokolo Mengu Hill

RL $it Ore Cosf $/t |Ore Cos
5990 3.27 1.51
5970 3.27 151
5950 3.27 1.51 2.94 3.28
5930 3.27 151 2.89 3.28
5910 3.27 151 2.84 3.28
5890 3.17 1.51 2.77 3.28
5870 2.80 1.51 3.03 3.28
5850 3.56 1.51 3.74 3.28
5830 3.54 1.51 3.81 3.28
5810 3.60 151 3.82 3.28
5790 3.82 1.51 3.82 3.28
5770 3.89 151 3.93 3.28
5750 3.97 151 4.00 3.28
5730 4.04 1.51 4.04 3.28
5710 4.09 3.28
5690 4.13 3.28
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4.1.4 Royalty

Royalty is a percentage of the revenua iy the operating mining company to the
owner of the mineralights. The royalty is usually added to the selling cost.

The royalty used in the optimization of the open pits is represent&dble4.6.

Table4.6 Royalty
Parameter Units | Value
Royalty- Gov royalty of gross sales reventre % 2.5

4.1.5 General andadministrative cost (G&A )

The general and administrative (G&A) cost is ddfilas the cost of operating the
mi ne (salari es, r dhetgenerdl antl adpihistrative casthused igthes € ) .
optimization of the open pits is representedable4.7.

Table 4.7General and Administrative cost

Parameter Units Value

General and Administrative cost $it 6.42

4.1.6Cutoff grades

The basicassumptions for calculating the cutoff grade gixen in Table 48 and the

cutoff for different price range is given irable 49.

The mining cutoff grade is the grade that is used in order to deciddevieetgive block

should be minedr notand is dahed by the following formula:

- 0 0 00aROQ
iz 0 'Y
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"‘Q dMining cutoffgr ade (o0oz/ton, | b/ toneé.)

i JRecovery (%)

OdPriceof the commodity ($/0z, $/1bé.)
‘YdRefining, transportationosts ( $/ oz ,) $/ 1 bé.

0 dMining cost ($/ton)

0 dProcessig cost ($/ton)

0 U ‘W wdPverhead cost ($/ton)

The milling cutoff grade is defined as the as grade that is used to identify whether the

material should be send to the processing plant ardtiher destination (waste or stockpile)

0 00 A@ROQ

0 Vb -
1z v Y

However During the optimization in Whittle the ore selectionchgh flow option
was selectedlheore selection byash flowis defined in Whittle help document as follow:
When ore selection is by cash flow, oresedected by comparing the cash flow which would
be produced by processing it and the cash flow which would be produced by mining it as
waste. If the cash flow from processing it is higher, the material is treated as ore. If not, it is
treated as waste. lilme case of multiple processes, the process with the best cash flow is

used.

4.1.61 Grade tonnage cutoff (bins) grades

The reserves for different pit are reported by bins and the grade intervals are
represented onable 4.10Q Table 4.11 and Table 4.12.Thesegrade binsare used during

production scheduleptimization
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Table 4.8 Assumption for calculating Cutoff Grade

Unit KCD/Sessenge Mengu Hill Pakaka Pamao Kombokolo

Material Type Oxide | Trans | Fresh | Oxide | Trans | Fresh | Oxide | Trans | Fresh | Oxide | Trans | Fresh | Oxide | Trans | Fresh

Waste $it 331 369 404 313 335 384 3394 369 424 324 373 414 314 369 3.9
Total Ore (inc GC) $it 471 501 534 641 664 719 53§ 569 63| 513 567 604 46§ 520 544
Ore only (Extra cost inc GC)|$/t 136 136 1.36] 3.28/ 3.28] 3.28] 2.04] 204/ 2.04 1.90, 1.90f 1.90F 1.51f 1.51f 1.5
Dilution % 10% 10%| 10%| 10%| 10%| 10%| 10%] 10%| 10%| 10%| 10%| 10%| 10%| 10%| 10%| 10%
Total Process Cost  |$/t 1110 16.04 16.04 1114 16.04 16.04 11.1G 16.04 16.04 11.10 16.04 16.04 11.10 16.04 16.04
Processing Recovery % 85.8] 90.1| 86.0] 89.3] 89.3] 716] 887 817 817 909 8500 850] 956 959 746
General/Admin $it 6.42 6.42| 6.42| 6.42] 6.42| 6.42| 6.42] 6.42| 6.42| 6.42] 6.42| 6.42| 6.42] 6.42] 6.42| 6.42
Gold Price (Resene) $loz 1,200 1,200 1,200 1,200] 1,200( 1,200f 1,200] 1,200f 1,200] 1,200} 1,200f 1,200( 1,200] 1,200{ 1,200( 1,200
Gold Price $/gm 31.1 3858 3858 38.58] 3858/ 3858 3858] 3858 3858 3858] 3858 3858| 3858] 3858| 3858| 38.58
Gold Royalties $loz 2.5% 30 30 30 30 30 30 30 30 30 30 30 30 30 30 30
Net Gold Price $loz 1,170| 1,170 1,170} 1,170| 1,170{ 1,170} 1,170| 1,170{ 1,170 1,170| 1,170| 1,170} 1,170 1,170| 1,170
Net Gold Price $/igm 376 37.6] 376] 376 376 376] 376 376 376 376] 376 37.6] 37.6| 376 37.6
Total Ore Cost $it 18.89 23.82 23.84 20.80 25.74 2574 19.56 2450 2450 19.47 243§ 2439 19.03 23.97 23.97
Processing Cut off Grade  |g/t 064 077 084 068 084 104 064 083 089 062 084 084 058 073 0.94
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Table 4.9 Brealeven cutoff grade for different price Range

KCD/Sessenge Mengu Hill Pakaka Pamao Kombokolo
Price ($/0z)|Price($/gr) | Oxide | Trans | Fresh | Oxide | Trans | Fresh | Oxide | Trans | Fresh | Oxide | Trans | Fresh| Oxide | Trans | Fresh

2,000 64.30] 039 | 046 | 049 | 041 | 051 | 063 | 039 | 053 | 053 | 037 | 050 | 050 | 035 | 044 | 0.56
1,950 62.69| 040 | 048 | 050 | 042 | 052 | 0.65 | 040 | 054 | 054 | 038 | 052 | 052 | 036 | 045 | 0.58
1,900 61.09 041 | 049 | 051 | 043 | 053 | 066 | 041 | 055 | 055 | 039 | 053 | 053 | 037 | 0.46 | 0.59
1,850 59.48| 042 | 050 | 053 | 044 | 055 | 0.68 | 042 | 057 | 057 | 041 | 054 | 054 | 038 | 047 | 0.61
1,800 57.87| 043 | 052 | 054 | 045 | 056 | 070 | 043 | 058 | 058 | 042 | 056 | 056 | 039 | 049 | 0.63
1,750 56.26] 0.44 | 053 | 056 | 047 | 058 | 072 | 044 | 060 | 0.60 | 043 | 057 | 057 | 040 | 050 | 0.64
1,700 54.66| 045 | 055 | 057 | 048 | 060 | 0.74 | 046 | 062 | 062 | 044 | 059 [ 059 | 041 | 052 | 0.66
1,650 53.05| 047 | 056 | 059 | 050 | 061 | 0.76 | 047 | 064 | 064 | 045 | 061 | 061 | 042 | 053 | 0.68
1,600 51.44| 048 | 058 | 061 | 051 | 063 | 079 | 048 | 066 | 066 | 047 | 063 | 063 | 044 | 055 | 0.70
1,550 4983| 050 | 060 | 063 | 053 | 0.65 | 081 | 050 | 068 | 0.68 | 048 | 065 | 065 | 045 | 057 | 0.73
1,500 4823| 051 | 062 | 065 | 055 | 067 | 084 | 052 | 070 | 0.70 | 050 | 0.67 | 0.67 | 047 | 058 | 0.75
1,450 46.62| 0.53 | 064 | 067 | 056 | 070 | 0.87 | 053 | 0.73 | 0.73 | 052 | 069 | 0.69 | 048 | 0.60 | 0.78
1,400 4501 055 | 066 | 069 | 058 | 0.72 | 090 | 055 | 075 | 0.75 | 054 | 072 | 0.72 | 050 | 0.63 | 0.81
1,350 4340| 057 | 069 | 072 | 061 | 075 | 093 | 057 | 078 | 0.78 | 056 | 074 | 0.74 | 052 | 065 | 0.84
1,300 4180 059 [ 071 | 075 | 063 | 0.78 | 097 | 060 | 081 | 081 | 058 | 0.77 | 0.77 | 054 | 0.67 | 0.87
1,250 40.19| 062 | 074 | 078 | 065 | 0.81 | 1.01 | 062 | 0.84 | 0.84 | 060 | 0.80 | 0.80 | 056 | 0.70 | 0.90
1,200 38.58| 0.64 | 0.77 | 081 | 0.68 | 0.84 | 1.05 | 0.64 | 0.88 | 0.88 | 0.62 | 0.84 | 0.84 | 058 | 0.73 | 0.94
1,150 36.97| 067 | 081 | 085 | 071 | 0.88 | 1.10 | 067 | 091 | 091 | 065 | 087 | 087 | 0.61 | 0.76 | 0.98
1,100 3537 070 | 084 | 088 | 074 | 092 | 1.15 | 070 | 096 | 0.96 | 068 | 091 | 091 | 0.64 | 080 | 1.03
1,050 33.76| 0.74 | 088 | 093 | 078 | 096 | 1.20 | 0.74 | 1.00 | 1.00 | 0.71 | 0.96 | 0.9 | 0.67 | 0.84 | 1.07
1,000 32.15| 0.77 | 093 | 097 | 082 | 101 | 126 | 077 | 105 | 1.05 | 075 | 101 | 101 | 0.70 | 0.88 | 1.13
950 30.54| 081 | 098 | 102 | 086 | 1.06 | 1.33 | 081 | 111 | 111 | 079 | 106 | 106 | 0.74 | 092 | 1.19
900 2894| 086 | 1.03 | 1.08 | 091 | 112 | 140 | 086 | 117 | 117 | 0.83 | 112 | 112 | 078 | 0.97 | 125
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Table 4.10 Oxide material grade interval

Oxide material grade interval

Gint KCD [MenguHill] Pakaka] Pamao |[Kombokolo|Sesseng
1 0.50 0.50 0.50 0.50 0.50 0.50
2 0.55 0.55 0.55 0.55 0.55 0.55
3 0.60 0.60 0.60 0.62 0.58 0.60
4 0.64 0.65 0.64 0.65 0.65 0.64
5 0.70 0.68 0.70 0.70 0.70 0.70
6 0.75 0.75 0.75 0.75 0.75 0.75
7 0.80 0.80 0.80 0.80 0.80 0.80
8 0.90 0.90 0.90 0.90 0.90 0.90
9 1.00 1.00 1.00 1.00 1.00 1.00
10 1.20 1.20 1.20 1.20 1.20 1.20
11 1.40 1.40 1.40 1.40 1.40 1.40
12 1.60 1.60 1.60 1.60 1.60 1.60
13 1.80 1.80 1.80 1.80 1.80 1.80
14 2.00 2.00 2.00 2.00 2.00 2.00
15 2.50 2.50 2.50 2.50 2.50 2.50
16 3.00 3.00 3.00 3.00 3.00 3.00
17 3.50 3.50 3.50 3.50 3.50 3.50
18 4.00 4.00 4.00 4.00 4.00 4.00
19 4.50 4.50 4.50 4.50 4.50 4.50

20 999 999 999 999 999 999
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Tale 4.11 Transition material grade interval

Transition material grade interval

Gint KCD [|MenguHill| Pakaka| Pamao |Kombokolo|Sesseng
1 0.50 0.50 0.50 0.50 0.50 0.50
2 0.55 0.55 0.55 0.55 0.55 0.55
3 0.60 0.60 0.60 0.60 0.60 0.60
4 0.65 0.65 0.65 0.65 0.65 0.65
5 0.70 0.70 0.70 0.70 0.70 0.70
6 0.77 0.75 0.75 0.75 0.73 0.77
7 0.80 0.84 0.80 0.84 0.80 0.80
8 0.90 0.90 0.88 0.90 0.90 0.90
9 1.00 1.00 1.00 1.00 1.00 1.00
10 1.20 1.20 1.20 1.20 1.20 1.20
11 1.40 1.40 1.40 1.40 1.40 1.40
12 1.60 1.60 1.60 1.60 1.60 1.60
13 1.80 1.80 1.80 1.80 1.80 1.80
14 2.00 2.00 2.00 2.00 2.00 2.00
15 2.50 2.50 2.50 2.50 2.50 2.50
16 3.00 3.00 3.00 3.00 3.00 3.00
17 3.50 3.50 3.50 3.50 3.50 3.50
18 4.00 4.00 4.00 4.00 4.00 4.00
19 4.50 4.50 4.50 4.50 4.50 4.50

20 999 999 999 999 999 999
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Table 4.12 Fresh material grade interval

Fresh material grade interval

Gint KCD [|MenguHill| Pakaka| Pamao |Kombokolo|Sesseng
1 0.50 0.50 0.50 0.50 0.50 0.50
2 0.55 0.55 0.55 0.55 0.55 0.55
3 0.60 0.60 0.60 0.60 0.60 0.60
4 0.65 0.65 0.65 0.65 0.65 0.65
5 0.70 0.70 0.70 0.70 0.70 0.70
6 0.75 0.75 0.75 0.75 0.75 0.75
7 0.81 0.80 0.80 0.84 0.80 0.81
8 0.90 0.90 0.88 0.90 0.94 0.90
9 1.00 1.05 1.00 1.00 1.00 1.00
10 1.20 1.20 1.20 1.20 1.20 1.20
11 1.40 1.40 1.40 1.40 1.40 1.40
12 1.60 1.60 1.60 1.60 1.60 1.60
13 1.80 1.80 1.80 1.80 1.80 1.80
14 2.00 2.00 2.00 2.00 2.00 2.00
15 2.50 2.50 2.50 2.50 2.50 2.50
16 3.00 3.00 3.00 3.00 3.00 3.00
17 3.50 3.50 3.50 3.50 3.50 3.50
18 4.00 4.00 4.00 4.00 4.00 4.00
19 4.50 4.50 4.50 4.50 4.50 4.50

20 999 999 999 999 999 999
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4.2 Pit slopes

The slope angle or bench face angle is the angle made with the horizontal of the line
connecting the toe to the crest. The slopeleang usually defined after undertag a
geotechnical study. For optimization purposes, the slopes can be defined based on the rock
types, the e@ones number é

The slopes angle may be profiled by rock types when the deposit consists of multiple
rocktye (oxide, transition, freshé). I n that <c
type.

The slopes angle may be profiled by zone numsifethe deposit is divided into
different domaise

The pit slope parameters used wieréhe Whittle directoryprovided by Randgold
Resources. The pit slopes parameters used in the optimization of the openkb-

Sessenge, Pakaka, Pamao, Mengu Hill and Komba@kelpresented is this section.

4.2.1 Slope profile of the KCD-Sessenge

KCD and Sessenge are bothlie same modes¢e Chapter2 A zones code
attribute was created and st the block model for KCESessenge.
The dope angles used in the KGBessenge optimization are presentedable 4.13 and
Table4.14.

Table4.13 Slopeangle for KCD

KCD Slopes profiles
Zone Codg Rock Type] Domain | Slope Angle f)
851 Fresh |Other Wall 52
852 Transition | Other Walll 52
853 Oxide |Other Wall 31
801 Fresh Footwall 36
802 Transition| Footwall 36
803 Oxide Footwall 31
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Table4.14 Slope angle for Sessenge

Sessenge Slopes profiles
Zone Codgq Rock Type Domain Slope Angle f)
951 Fresh | North, East, and South W4lls 54
952 Transition | North, East, and South W{lls 54
953 Oxide | North, East, and South W4lls 40
901 Fresh Footwall 31
902 Transition Footwall 31
903 Oxide Footwall 31

4.2.2 Slope profile of Pakaka
The dope angles used in the Pakaka optimizatiorpaesentedn Table4.15.

Table 415 Slope profileof Pakaka

Pakaka Slopes Regions
Zone Profiles
1 Profie 1
2 Profie 1
3 Profie 1
4 Profie 2
5 Profie 2
6 Profie 2
Pakaka Slopes Profile 1 Pakaka Slopes Profile 2
Bearing| Slope Agle (°) Bearing| Slope Agle (°)
41 51 44 51
113 51 122 51
168 36 167 36
176.5 36 176.5 36
188 36 188 36
252 31 252 31
253 31 253 31
323 51 323 51
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4.2.3 Slope profile of Pamao

The dope angles used in the Pamao optimizatice presenteid Table4.16.

Table4.16 Slopeprofile of Pamao

Pamao Slopes Region
Zone Profiles
1 Profie 1
4 Profie 2
Pamao Slopes Profile ] Pamao Slopes Profile 3
Bearing| Slope Agle (° Bearing| Slope Agle (°)
15 56 15 40
65 56 65 40
145 31 145 31
195 31 195 31
245 31 245 31
325 56 325 40

4.2.4 Slope profile of Mengu Hill
The dope angles used in the Mengu Hill optimization presentedn Table4.17.

Table4.17 Slope profile oMengu Hill

Mengu Hill Slopes Region
Zone Profiles
1 Profie 1
2 Profie 2
4 Profie 3
5 Profie 4
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Table4.17 Slope profileof Mengu Hill (continued)

Mengu Hill Slopes Profile ] Mengu Hill Slopes Profile 2
Bearing| Slope Agle (°) Bearing| Slope Agle (°)

20 50 20 50

105 50 105 50

175 25 175 25

200 25 200 25

225 25 225 25

295 50 295 50
Mengu Hill Slopes Profile 3 Mengu Hill Slopes Profile 4
Bearing| Slope Agle (°) Bearing| Slope Agle (°)

20 40 20 40

105 40 105 40

175 25 175 25

200 25 200 25

225 25 225 25

295 40 295 40

4.2.5 Slope profile of Kombokolo

The dope angles used in the Kombokolo optimization are presam{eable4.18.

Table4.18 Slope profile oiKombokolo

Kombokolo Slopes Region
Zone Profiles
1 Profie 1
2 Profie 2
3 Profie 3
4 Profie 4
5 Profie 5
6 Profie 6
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Table4.18 Slope profile oiKombokolo (continued)

Kombokolo Slopes Profile |

Bearing| Slope Agle (°)
10 56
20 56
105 56
175 27
185 27
255 56

Kombokolo Slopes Profile 3

Bearing| Slope Agle (°)
10 56
20 56
105 56
175 27
185 27
255 56

Kombokolo Slopes Profile 1

Bearing| Slope Agle (°)
110 34
170 27
190 27
250 30

4.2.6. Defaut slope

profile

Kombokolo Slopes Profile 2

Bearing| Slope Agle (°)
10 56
20 56
105 56
175 27
185 27
255 56

Kombokolo Slopes Profile 4

Bearing| Slope Agle (°)
0 30
32 34
110 34
170 27
190 27
250 30

Kombokolo Slopes Profile

Bearing| Slope Agle (°)
110 34
170 27
190 27
250 30

The default profile of all the deposivas set as profile.0

Table 4.19 DefaulBlope profile

Default Slopes Profile 0

Bearing

Slope Agle (°)

0
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4.3 Base case multi run Lercls-Grossmam optimization and skin analysis

The base case optimization is defined to be the determinatigptiofal ultimate pit

limits using the LerckGrossman algorithrby Whittle software

The Whittle 4X optimization cannot properly account for the timing of cash flows
and so Whittle provides some assistance to
case mine schedule and associated NPV cuiMes.skin analysis provides a methodical
process, which leads to a numerically accurate selection of an ultimate pit that is valid for the
design parameters chosdinautomatically adjusts to suit the partiautbeposit geometry and
takes into accourgomepracticalmining parameters so that a realistic discount rate can be
applied to the blocks mingtl Hanson, D Hodson, and M Mullind001)

The base case optimization was perforrf@dvarious revenue facteand all the f
shelk were evaluated usinghe base case gold price of $1500Q All of the optimization
was done with d0% discounted cash flovand by choosing an approximate mining and

milling capacity

The pit shellgyenerategrovide information aso the choice othe ultimate pit limit, choice

of thepushbacksandthe best place to start mining

The pit shells generated are used for estimating the value of the pit based on the best,

the specified and the worst case scenario schedule

The best cas theworst case anthe specified case are defined by Whittle help document as
follow:

Best Casescheduleconsists of mining out pit 1, the smallest pit, and then mining out
each subsequent pit shell from the top down, before starting the next pit shell.
In other words, there are as many intermediate mining pushbacks as there are pit outlines
within the one we are mining.
This schedule is seldom feasible because the pushbacks are usually much too narrow. Its

usefulness lies in setting an upper limithe ichievable Net Present Value.
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If, as is sometimes the case, worst case and best case Net Present Values differ by only a
percent or two, then you know that, for that g mining sequence is unimportant from an
economic point of viewgiven that theyrade constraint can be ignored)
The worst case schedule consists of mining each bench completely before starting on
the next bench.
This schedule, or something very close to it, is usually feasible. It also sets a lower limit to
the Net Present Value.
Unless you mine waste to the exclusion of ore, it is difficult to achieve a lower NPV.
If, as is usually the case, the difference between worst and best case is significant, you
can approximate a more realistic mining schedule, between the two extrempscifyirg
the sequence of pit outlines to push back to.
The exact order in which the pushback benches are mined depends on whether you choose to
mine pushbacks (as defined below):
1 to improve NPV, using the Milawa algorithm,
1 to improve throughput balanagsing the Milawa algorithm, or
with a fixed lead.
Ideally, you will want to choose pushbacks that satisfy your mining constraints and produce

an NPV curve that is as close as possible to the best case NPV curve.

4.3.1 Base case optimizatiorand skin analysisfor Pakaka deposit

Theskin analysis of thbase case optimization time Pakaka deposit was undertaken
usinga discount rate of 10% and an approximate mining rate of about 22Mtwhmilling
rate of 3Mtons.
The results of the base case optimaafor the Pakaka deposit are presentediaile4.20.

The Figure 4.1 shows the plan view of Pakaka sequential pits and Figure 4.2, Figure
4.3, Figure 4.4, and Figure 4.5 show the cross section view of these pits. The pit size
gradually increases from fiito pité and then a much larger increase from pit 6 to pit 7. From
pit 7 to pit 11 the pit sizes continuously get bigger and much bigger from pit 11 to pit 12 and
from pit 12 to pit 13.
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By looking at the discounted open pit value curves on the pit byrg@ith shown in
Figure 4.6, the maximum value for the best case is achieved at the revenue factor of 1. As
such the pit limit defined by pit 7 is used as the Pakaka ultimate pit limit during various

production scheduling exercise.

Table 4.20 Rock tonnageport oBase case optimization for Pakaka deposit

. AU
Pit Revenue Price ($) Total Rock Ore Tonnes Stnp AU Units (g) | Grade
Factor Tonnes Ratio @)

1 0.5 500 4,969,431 655,249 | 6.58 | 2,675,337 | 4.08
2 0.6 600 18,054,027 | 2,071,702 | 7.71| 8,130,824 | 3.92
3 0.7 700 22,759,363 | 2,890,215 | 6.87 | 10,209,713| 3.53
4 0.8 800 26,689,723 | 4,179,604 | 539 | 12,624,558 | 3.02
5 0.85 850 36,333,893 | 5,447,059 | 5.67 | 15,624,425| 2.87
6 0.9 900 41,283,587 | 6,795,514 | 5.08 | 17,965,472 | 2.64
7 1 1,000 | 58,293,930 | 8,653,108 | 5.74 | 22,111,111 | 2.56
8 1.1 1,100 | 65,093,966 | 9,657,887 | 5.74 | 23,911,645| 2.48
9 1.2 1,200 | 72,512,082 | 10,561,412| 5.87 | 25,528,036 | 2.42
10 1.3 1,300 | 77,117,493 | 11,419,641| 5.75 | 26,718,934 | 2.34
11 1.4 1,400 | 80,654,941 | 11,818,679| 5.82 | 27,344,934 | 2.31
12 1.5 1,500 | 96,352,753 | 13,972,729 5.9 | 30,200,858 | 2.16
13 2 2,000 | 132,421,762 16,521,003| 7.02 | 34,294,753 | 2.08

Pakaka ultimate pit limit is further divided into three phases and design. The reserves
for the designed phases of Pakaka presentddlie 4.21, Table 4.22, and Table 4@
used during the pragttion schedule optimizatioriThe reserve is reported by bench, by
material type and by grade interval. The grade intervals correspond to the one described in
sectior4.1.6.
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Table 4.21 Pakaka Phasel Reserve

Grade Interval *

Phase Pakaka 1 (Ktons)

Bench | Material Type 1 2 5 8 9 10 11 12 13 14 15 16 17 18 19 20
Oxide 3,829 2 10 26 51 92 83 28 6 14 20 6 9 1 1 -
5880 Transition - - - - - - - - - - - - - - -
Fresh - - - - - - - - - - - - - - -
Oxide 8,597 1 14 30 67| 141 105 50 80 71 27 30 8 13 15
5860 Transition 96 - - - 3 16 20 13 12 25 34 9 10 2 37
Fresh 4 - - - 3 0 3 - 5 1 1 1 - - 0
Oxide 5475 - 0 5 15 35 33 33 31 33 43 7 12 8 8
5840 Transition 1,305 - 4 9 46 54 47 61 30 54 45 23 19 6 46
Fresh 646 - 6 20 67 74| 172 170| 123 104 70 35 30 7 38
Oxide 355 - - 1 0 1 3 1 2 4 3 - 0 0 -
5820 Transition 1,265 1 0 5 4 3 5 11 2 23 22 10 2 8 0
Fresh 3,148 - 3 10 91| 130 249| 155| 113 176| 142 69 63 67| 117
Oxide - - - - - - - - - - - - - - -
5800 Transition 30 - - - - - - - - - - - - - -
Fresh 3219 - - 1 6 15 13 42 47| 106| 119 87 70 52| 166
Oxide - - - - - - - - - - - - - - -
5780 Transition - - - - - - - - - - - - - - -
Fresh 1,653 - - - - - 7 2 9 45 41 47 35 28| 272
Oxide - - - - - - - - - - - - - -
5760 Transition - - - - - - - - - - - - - - -
Fresh 544 - - - 1 3 - 4 10 7 12 7 3 15 22| 186

*Please see Table 4.10, Table 4.11 & Table 4.12 for grade interval cutoffs

52




Table 4.22 Pakaka Phase2 Reserve

Phase Pakaka 2 (Ktons)

Grade Interval*_ 1 3 5 | 6 8 | o | 10| 12| 12| 13| 14| 15| 16| 17| 18| 19| 20
Bench |Material Type
Oxide 33 - 0 - 0 - 0 - - - - - - R
5880 Transition - - - - - - - R R R R R R
Fresh - - - - - - - - - - - - - - -
Oxide 532 - - - 1 3 6 2 1 8 6| - ol - -
5860 Transition 2 - - - - - - - - - - 0 -
Fresh - - - - - - - - - - - - - -
Oxide 1,457 - - - - 0 0 0 0 - - - - f B
5840 Transition 467 - - - 1 6 0 2 3 - 0 - - 0 -
Fresh 17 - - 0 - 0 - - 0 0 0 - - - -
Oxide 225 - - - - - 0 0 - - - f B B
5820 Transition 768 0 - - - 2 2 1 - - - - - R R
Fresh 1,516 - - 8 12 49 65 48 16 1 1 1 of - -
Oxide 1 - - - - - - f f B R B B
5800 Transition 85 - - - - - - - f f - - R B B
Fresh 1,960 7 15 25 41 119 121 173 112 109 58 13 6 7 -
Oxide - - - - - - - - R R R R R
5780 Transition - - - - - - - - - R - R R R i R
Fresh 1,340 - - 2 7 15 76 83 116 93 173 95 33 5 2 1
Oxide - - - - - - R R R R R R R
5760 Transition - - - - - - - - R R - R R R i R
Fresh 912 6 - 6 16 29 30 53 38 42 79 54 68 36 15 29
Oxide - - - - - - R R R R R R R
5740 Transition - - - - - - - - R R - R R R i R
Fresh 284 - - - - - 0 2 2 2 - 26 49 15 39 40 71

*Please see Table 4.10, Table 4.11 & Table 4.12 for grade interval cutoffs
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Table 4.23 Pakaka Phase3 Reserve

Grade Interval *

Phase Pakaka 3 (Ktons)

10

12

17

18

19

Bench | Material Type
Oxide 234 - 2 1 6 9 - - - - - - B - N
5880 Transition - - - - - - - - R R - R - R - R
Fresh - - - - - - - - - - - - - - - -
Oxide 1,519 - - - 0 3 1 0 0 2 1 - 1 0
5860 Transition 36 - - - - - - R - R - R R N R N
Fresh - - - - - - - - - - - - - - - -
Oxide 2,039 - - - - - - - - - - - - - - N
5840 Transition 596 - N - - - - - R R - R - R - R
Fresh 70 - - - 1 - - - 1 0 - f - -
Oxide 633 - - - - - - - R - R - R N R N
5820 Transition 1,116 - - - - - - - - - - 1 - 0 - -
Fresh 669 - - - - 2 3 1 1 2 2 1 1 - -
Oxide 26 - - - - - - R - - R R R B _ _
5800 Transition 383 - - - - - - - - - R R - R - R
Fresh 1,987 - - - - - - 0 - - 1 3 4 1 - -
Oxide - - - - - - - R R R R R - R R R
5780 Transition 26 - - - - - - - R R - R - R - R
Fresh 2,148 - - - - - 4 1 0 5 0 2 1 - 3
Oxide - - - - - - - R R R R R R R R R
5760 Transition - - - - - - - R - - - R N R _ R
Fresh 1,925 - - - - 0 0 - - 1 3 2 0 0 0
Oxide - - - - - - - R R R R R R R R R
5740 Transition - - - - - - - - R R - R - R - R
Fresh 1,532 - - - - - - 2 5 - 11 32 53 42 54 37
Oxide - - - - - - - R - - - R N R _ R
5720 Transition - - - - - - - - - - - R - R _ R
Fresh 642 - - - - - - 2 1 30 52 71 83 64 72
Oxide - - - - - - - R - - - R R - N _
5700 Transition - - N - - - - - - - R R - R - R
Fresh 58 - - - - - - - - - 3 4 14 25 7 46

*Please see Table 4.10, Table 4.11 & Table 4.12 for grade interval cutoffs
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4.3.2 Base case optimization and skin analysfer Pamao deposit

The skin analysis and the base case optimizationthenPamao deposit was
undertaken using discount rateof 10% and an approximate mining rate of about 9Mtons
andamilling rate of 4Mtonger year
The results of the base case optimization for Pamao deposit are presetabledd.24.

Figure 4.7 shows the plan view of Pamao pit sequences; Figure 4.8¢ Higyr
Figure 4.10, and Figure 4.11 show the cross section views of these pits. At the revenue factor
of 0.5 there is no mining going on, however there is a significant increase in the size of the
pit from the pit generated at the revenue factor of 0t&jdb 0.7 (pit 3) and from pit 3 to pit
4. Also there is an increase of the size from pit 7 to pit 8 and there is no significant increase
after pit 8.

The discounted open pit value curves of the pit by pit graph is shown in Figure 4.12,
and the maximumalue for the best case scenario is reached at the revenue factor of 1. The
pit limit defined by pit 7 is used as the Pamao ultimate pit limit and consist of one pushback.

Table 4.24 Rock tonnage reportBdise case optimization for fRaodeposit

. AU
Pit Revenug Price ($) Total Rock Ore Tonnes Strlp AU Units (g) | Grade
Factor Tonnes Ratio ()
1 0.5 500 95,735 47,919 1 111,106 2.32
2 0.6 600 1,572,343 638,940 | 1.46| 1,207,878 | 1.89
3 0.7 700 7,373,497 2,982,373 | 1.47 4,771,624 1.6
4 0.8 800 11,879,438 | 5,087,543 | 1.34| 7,526,116 | 1.48
5 0.85 850 13,081,112 | 5,588,798 | 1.34 | 8,137,326 | 1.46
6 0.9 900 13,886,433 | 6,174,906 | 1.25| 8,742,522 | 1.42
7 1 1,000 | 17,871,404 | 7,651,225 | 1.34| 10,335,525| 1.35
8 1.1 1,100 | 25,264,388 | 9,241,011 | 1.73 | 12,184,254 | 1.32
9 1.2 1,200 | 26,533,373 | 9,615,613 | 1.76 | 12,546,202| 1.3
10 1.3 1,300 | 27,863,089 | 9,801,445 | 1.84| 12,766,580| 1.3
11 1.4 1,400 | 28,710,563 | 9,903,844 | 1.9 12,886,047 1.3
12 1.5 1,500 | 29,858,656 | 10,010,449| 1.98 | 13,019,167| 1.3
13 2 2,000 | 32,608,226 | 10,234,366| 2.19 | 13,288,618 1.3
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The reseve for the designed Pamao gihownin Table 4.25 is used during the
production schedule optimizatiomhe reserve is reported by bench,rbgterialtype and by

grade interval anche gradentervals correspontb the one described section 4.1.4.

L L (] L L L (] L

= = = = = = = =

= = E—] = = = E—] =

= - A1) ful T w [1n] -

[ [ [ b [ [ [ b

3 3 3 3 3 3 3 2
—————————————————————————————————————————————— R0 K

| | | | | |

| | | - HRBAEEIEE0

|

|

|

ol felrolz o SR e v EGRNENERIRENANAY: 1 1)

ERATNONRAREERENT A28 ﬂﬁﬂﬂuﬂﬂ E
i |

ool R RINARY: ¢ :

v N [ Illl PPl

fo s fs fo o o o o o o o o fofo fofo fofo o fo fo 0 I TS O O MEETLE ) |

EE ﬂllﬂﬁﬂlﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ AAARARRRRNANEE
B b B e, | | S | 2 B s

00N

= =Mty

_____ wg ﬂﬂ ﬂsqsauun
e [0 o Jofole o o ool b
Bl s [0 o o oo o s
ofiofifs o s o fo b
IO 6 [o s
_____ - - - - IR R e
| ey

[
B
s |
[
i
B
10__|
12|
L

Figure4.7 Plan 5850 view showing Pamao pit desﬂgolor bar showing pit number)

56



==

N OG[EFE

N ODIBFE

N IGIGEFE

N O006EE

N DGEEFE

N D0GBFE

N 0588FE

N 0028FE

N 05.8FE

N O0LBFE

N 0598FE

N IN9gFE

a900
- 58510
a800
5TAI

R
A

L
I
I
I
I
|

~~~ ki
e
et

Figure4.8 East 787550 cross section view showing Pamao pit désadpr bar showing pit number)

M D0Z6FE
N5 [ERE
N 00[BRE

M 1506FE

=

=

o

T3}
1

N ODIGEE |
_

N 1588FE
N DIEBRE
N 1588FE

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
W D 088EE _
|
|
|
|
|

N D52BRE

_
_
_
_
WDD2ERe |
_

M IGE8FE

Figure4.9 East 787450 cross section view showing Pamao pit désiadpr bar showing pit number)

57



— = T 3N s e
:  1F = g = 3 = 5
' ! ' b ' ' ' 1
:_E.mn_ IIA““““IIII_Illllnu = m__mmnwn_ - - __|
_ L2 _ m I
I | I I
| = | L o o |
| i s | |
tsases — — — o ———1 | |3mes) ——JLLICEERRES L
| " 1= _ “__E“ﬂ_“ﬁ““ _
| | | |
I | m I |

I I
1982 — — —SSESEEEEE —— ——7 | ¥ 3 __mmnwn_ "I
_ & _ _
| I o | |
| |2 | u__ﬂ“_ﬂ___ﬂ_ﬂ“ |
P ol i I a I |
s - e
RN g | DT |
| | | =k =1 |
_ 1| o | _ _ |
| 1| = | 8IS - o e = |
N8 — —— ——t | 3056282 — == — = — o r
“ “ m | .."..-. mmfmf " |
[ I
| | |E | IELEIE “ﬂ““ |
I I | @© [ I
N5k — ————+ |0 300k = = -
| | o | " |
e | Il __ﬂ___ _ “ﬂ“““ |
- = _ I
| | W | |
LN - IE e o J5ees  — SEEEEESEEREE T W R =
I I I |'» | SRR I
_ “ _ _ I |
I I B | |
_ _ L2 | |
nsesmel — b — | > Inneey 2 — EEEEERS . S +
_ : _ - | |
_ [ 1.8 _ _
_ “ i _ S | |
I I | D | LL |
LYY IA““ L————-L |0 30528l — .
I I I | w» | LL |
_ “m _ RY) | |
! - ! RS _ Ll _
I I o I L I
1gz2e2l  — L-———Lllo | 3nazs I““ L -
I I I | ™ | |
_ _ Ee)) | |
I I I |0 | |
_ i _ _ M_.u | |
- -1 - 6 Y L
102482 A““ _ D e 3181282 . _
| | | = | L= | !
_ _ RS | |
| _ = | i _
__mr._.mn“ — I|I“I|I||“| m m_:_:.m:_ IIA“ __|
I I <t | |
= _ iE | |
“ R .
LLN¥LFY II““ ||||| -7 _.nl_us m__ﬂ_nwn_ - = __|
[ _ [ [ | | |
I I I I | |
_ _ _ _ | |
I ool I I | |
R Rl NPTV =
I I I I | | |
_ _ _ _ | | |
I I I I | | |
_ _ _ _ | | |
Mgy —— ——p——— — P ————r sEER:, — — — M — — — — -————r

Figure4.11 North 349070 cross section view showing Pamao pit désaar bar showing pit number)
58




70000

60000

40000

40000

Walue {Thousands)

30000

20000

10000

Pit By Pit Graph Of Pamao Deposit

40000

30000

20000

10000

] G 7 8 9 10
Pit
“walue (Thousands) Tonnage (Thouzands )
Digzounted apen pit value for Best Case [ Tennage mined input to processing for Specified Case

8 Discounted open pit value for Specified Case [Tonnage of waste rock for Specified Case
# Discourted open pit walue for Wiorst Case

Figure4.12 Pit by pit analysis of Raaodeposit

59

(spuesnoy]) afieuuo]



Table 4.25 Pamao Reserve

Pamao (Ktons)

Grade Interval *

Bench | Material Type 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Oxide 12

5880 Transition
Fresh - - - - - - - - - -
Oxide 2,603 4 3 10 16| 103 96 93 60 9 14 4

5860 Transition 239 5 10 4 53 47 61 60 1 31 13
Fresh - - - - - - - - - 0| - -
Oxide 2,505 - 0 2 19 9 29 22 34 11 11 3 1| -

5840 Transition 928 4 - 2 51 60| 132 258| 201 220 43 51 4 3 2 -
Fresh 522 1 6 30 67| 144 254| 229 375| 125| 119 67 9 6
Oxide 348 - - - - - 0f - -

5820 Transition 476 - 1 1 0 2 7 3 1 1| - - - - -
Fresh 1,239 20 75 21 78| 234 336| 397| 349| 212| 158 37 5 15 5
Oxide 2

5800 Transition 43 - - - - - - - - - - - -
Fresh 630 6 2 42 46| 153| 125 105| 214 41 6 9 5
Oxide

5780 Transition - - - - - -
Fresh 44| - 4 3 18 54 12

*Please see Table 4.10, Table 4.11 & T

able 4.12 for grade interval cutoffs
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4.3.3 Base case optimization and skin analysfer Kombokolo deposit

The skin analysis and the base case optimizatiomheriKombokolo deposit was
undertaken using@ discount rate of 10%nd an approximate mining rate of ab8wtons
and milling rate ofL..3Vitonsper year
The results of the base case optimizationtfi@Kombokolo deposit are presentedTable
4.26.

Figure 4.13 shows the plan view of Kombokolo pit sequendagure 4.14, Figure
4.15, Figure4.16, and Figure4.17 show the cross section view of these pits. At a revenue
factor of 0.5 there is no mining going on, however we notice that there is a significant
increase in the size of the pit from pit 4 to pit 5 and graduaéase from pit 6 to pit 12.
However there is a major increase of the pit size from pit 12 to pit 13.

By observing the discounted open pit value curves on the pit by pit graph, Figure
4.18, the maximum revenue for the best case is achieved at pit 7.
The pitlimit defined by pit 7 is used as the Kombokolo ultimate pit limit. Kombokolo pit

consists of one phase.

Table 4.26 Rock tonnage reportRdise case optimization fslombokolodeposit

: AU
Pit Revenue Price ($)| Total Rock Ore Tonnes Stn!o AU Units (g) | Grade
Factor Tonnes Ratio (ah)

1 0.5 500 66,127 11,248 4.88 32,426 2.88
2 0.6 600 | 3,175,490] 360,580 7.81 1,416,609 | 3.93
3 0.7 700 | 3,812,619] 510,362 6.47 1,793,660 | 3.51
4 0.8 800 | 4,533,402] 661,315 5.86 2,143,595 | 3.24
5 0.85 850 | 6,947,950| 988,824 6.03 3,032,544 | 3.07
6 0.9 900 | 7,073,995] 1,054,968 | 5.71 3,124,066 2.96
7 1 1,000 | 7,734,370| 1,223,988 | 5.32 3,442950 | 2.81
8 1.1 1,100 | 8,840,663| 1,373,593 | 5.44 3,750,459 2.73
9 1.2 1,200 | 9,772,322 1,637,723 | 4.97 4,137,540 | 2.53
10 1.3 1,300 | 9,985,252| 1,664,090 5 4,187,928 2.52
11 1.4 1,400 | 10,503,494 1,922,851 | 4.46 4,454,195 2.32
12 1.5 1,500 | 11,235,517 1,989,817 | 4.65 4,578,663 2.3
13 2 2,000 | 17,218,931 2,796,791 | 5.16 5,628,221 2.01
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The reserves for the designed Kombokolo pit is showrainle 4.27and reported by bench,
by material type and by grade interval. The griaiervals correspontb the one described in
section 4.1.4..
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Table 4.27 Kombokolo Reserve

Kombokolo (Ktons)

Grade Interval* 1 3| 4|5 | 6| 7| 8| 9| 1w0|1wma|12]| 13|14 15|16 17| 18| 19] 20
Bench | Material Type
Oxide 56 - - - - - - B - B B R R
5960 Transition - - - - - R R R R R R R R
Fresh - - - - - - - - - - - - -
Oxide 162 - - - - - - - - R R R R
5940 Transition - - - - - - - R R R R R R
Fresh - - - - - - - - - - - - -
Oxide 386 - - - - - - R - R R R R
5920 Transition - - - - - - - R R B B R R
Fresh - - - - - - - - - - - R R R R R
Oxide 861 3 - 3 - 3 3 23 3 3 3 3 10 - - -
5900 Transition - - - - - - - R R R R R R
Fresh - - - - - - - - - - - - - - - -
Oxide 1,498 3 - 3 3 13 13 3 7 10 - 3 - - -
5880 Transition 133 - 5 - - 5 14 5 5 9 5 14 14 9 5 -
Fresh 45 - - 6 - - - - - - - 6 - - -
Oxide 719 - - - 3 - 7 7 3 7 3 7 7 - - -
5860 Transition 446 5 - 5 14 14 5 41 18 18 28 18 18 - - - -
Fresh 134 6 - - - 17 6 22 11 34 11 28 17 17 - - -
Oxide 7 - - - - - R R R B B R R
5840 Transition 235 - - - - - - - 9 - 18 - - 5 - - - - -
Fresh 498 6 - 6 17 6 28 17 39 22 50 39 39 67 56 22 17 22 56
Oxide - - - - - - - - R R R R R
5820 Transition - - - - - - - - - R R R - R R i R
Fresh 213 - - - 11 - 22 22 22 34 28 78 56 39 22 6 28
Oxide - - - - - - - R R R R R R
5800 Transition - - - - - - R - R R R R R R R
Fresh - - 6 - 6 - - 11 11 - 6 22 - - -
Oxide - - - - - - R B R B B R R
5780 Transition - - - - - - - R R R R R R
Fresh - - - - - - - - - - - - - -

*Please see Table 4.10, Table 4.11 & Table 4.1

2 for grade interval cutoffs
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4.3.4 Base cas optimization and skin analysifor Mengu Hill deposit

undertaken using discount rate of 10% and an approximate mining rate of about 10Mtons

The skin analysis and the base case optimizatiotherMengu Hill deposit was

and milling rate of 3Mtonper yar.

The results of the base case optimization fonieHill deposit are presentedTable4.28.

As shown on Figure 4.19 (Plan view showing Mengu Hill pit desigigure 4.20,

Figure4.21, Figure4.22, Figure 4.23 (cross section view showing Mengu Htiit design),

from pit 1 to pit 2 there is a slight increase in the pit size, however we notice that there is no

significant increase in the size from pit 3 to pit 12. However, there is a big increase of the

size from pit 12 to pit 13.

As shown in Figure 2. 4

t he

Mengu

Hi

deposit

S i

Z €

doe

revenue factors. There is a noticeable increase of the value of the pit generated by the

revenue factor of 0.5 to 0.6 then a rmgnificant incremental increase from the revenue

factor d 0.7 to the revenue factor of 0.9. The pit limit defined by pit 7 is used as the Mengu

Hill ultimate pit limit and consists of one pushback.

Table 4.28 Rock tonnage reportBdise case optimization fdétengu Hill deposit

. AU
Pit Revenug Price ($) Total Rock Ore Tonnes Stnp AU Units (g) | Grade
Factor Tonnes Ratio @

1 0.5 500 10,422,272 | 2,899,903 | 259 | 13,197,697 | 4.55
2 0.6 600 13,352,688 | 3,609,391 | 2.7 15,301,046 | 4.24
3 0.7 700 14,757,336 | 4,218,481 | 2.5 16,498,454 | 3.91
4 0.8 800 16,259,359 | 4,715,138 | 2.45| 17,529,604 | 3.72
5 0.85 850 16,899,986 | 5,094,478 | 2.32 | 18,067,133 | 3.55
6 0.9 900 17,172,172 | 5,120,024 | 2.35| 18,138,803 | 3.54
7 1 1,000 | 17,657,383 | 5,638,464 | 2.13 | 18,733,189 | 3.32
8 1.1 1,100 | 18,755,824 | 5,894,738 | 2.18 | 19,170,539 | 3.25
9 1.2 1,200 | 21,051,441 | 6,264,267 | 2.36 | 19,802,114| 3.16
10 1.3 1,300 | 23,898,667 | 6,959,309 | 2.43 | 20,711,992 | 2.98
11 1.4 1,400 | 24,234,164 | 6,984,350 | 2.47 | 20,755,386 | 2.97
12 1.5 1,500 | 24,682,209 | 7,300,711 | 2.38 | 21,062,202 | 2.88
13 2 2,000 | 75,713,941 | 10,514,677| 6.2 26,659,826 | 2.54
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Thereserve for the designed kigu Hill pit is shown in Table 4.29 andrisported by
bench, by material type and by grade interval. The gnaigevals correspontb the one

described irsection 4.1.4..
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Table 4.29 Mengu Hill Reserve

Grade Interval *

Mengu Hill (Ktons)

- 1 2 3 4 5 6 7 8 9| 10| 11| 12| 13| 14| 15| 16| 17| 18| 19| 20
Bench | Material Type
Oxide - - - - - - - - - - - - - - - - - - - -
5960 Transition - - - - - - - - - - - - - - - - - - - -
Fresh - - - - - - - - - - - - - - - - - - - -
Oxide 222 - - - - - - - - - - 81| 81| 54| - - - - - -
5940 Transition - - - - - - - - - - - - - - - - - - - -
Fresh - - - - - - - - - - - - - - - - - - - -
Oxide 686 | - - - - - - 5] - 70| - 54 146| 108 - 5| - - - -
5920 Transition - - - - - - - - - - - - - - - - - - - -
Fresh - - - - - - - - - - - - - - - - - - - -
Oxide 623 5 5| 16] - 27| - 11| 38| 211| 49| 43| 221| 81| 65 5| 11 - 11| -
5900 Transition 113] - - - - - - - - - - - - - - - - - - -
Fresh - - - - - - - - - - - - - - - - - - - -
Oxide 449 5| 11| 22| 32| 38| 27| 54| 38| 140 86| 43| 59| 54| 119| 86| 27| 22| 27| 27
5880 Transition 335| 31 6| 19| 31| 19 6| 25| 25| 31| - - - - - - - - - -
Fresh - - - - - - - - - - - - - - - - - - - -
Oxide 866 | - - - - - - - 11| 22| 43| 38| 43| 86| 140| 135 97| 65| 81| 97
5860 Transition 581| 19/ - - 25 19 6| 37| 37| 37| - 6| 19 6| 25| 25[ 12| - - -
Fresh - 7| - - - - - - - - 71| - - - - - - - - -
Oxide 2,059]| - - 5] - - - 5 5| 22| 27| 22| 22| 43| 49| 43| 11| 38| 54 32
5840 Transition 1,568 6 6] - 12 6| 37| 31| 25| 75| 37| 37| 44| 44| 100 112| 75| 50| 31| 44
Fresh 112 - - - - 7| - - - - 13 7 7| - 13| 20| 13| 13| - -
Oxide 121 - - - - - - - - - - - 5] - 5] - - - - -
5820 Transition 1,228] - - - 6| - 6 6| 12 25| 19| 25| 31| 31| 106| 112| 149| 56| 44| 112
Fresh 1,569| - - - - 7| - 13| 39| 20| 79| 20| 46| 13| 118 59| - - 7 7
Oxide - - - - - - - - - - - - - - - - - - - -
5800 Transition 12| - - - - - - - - - 6] - - - 25 12| 31 6| 19 62
Fresh 1,265| - - 7 7 7| 26| 33| 53| 33| 59| 53| 20| 72| 151| 164 112| 53| 26| 92
Oxide - - - - - - - - - - - - - - - - - - - -
5780 Transition - - - - - - - - - - - - - - - - - - - -
Fresh 366 | - - - - 7 7| 13| 46| 33| 13| 53| 59| 33| 105| 118| 144 105( 53| 105
Oxide - - - - - - - - - - - - - - - - - - - -
5760 Transition - - - - - - - - - - - - - - - - - - - -
Fresh 25| - - - - - - - - 20| 13| 20| 39| 26| 144| 131| 53| 20| 13 7
Oxide - - - - - - - - - - - - - - - - - - - -
5740 Transition - - - - - - - - - - - - - - - - - - - -
Fresh - - - - - - - - - - 13| - 7] 13| 26| - - - - -

*Please see Table 4.10, Table 4.11 & Table 4.12 for grade interval cutoffs
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CHAPTER 5
KIBALI UNDERGROUND MINE

In this dhapter underground mining of tK&CD orebodyof theKibali Gold Projecis explored
based onnformation coming frontheKibali Project Optimised Feasibility Studby Gijima
(2011 and theunderground schedule

The Kibali underground mine is accessedltnin decline and a vertical shaétnd will
be mined by longhole stoping methddhe underground mine consist of 11 lodes, namely 5103,
9101, 5102, 9105, 5105, 9102, 3102, 5107553001, ad 9003. As can be seen fromable
5.1, the 5103 zone contains 39% of stope ounces, whabioed with 5102 it becomes 48%.
Also, the9101 zone contains 21 %ndwhen combined witthe 9102zoneit becomes 28 %.
Anothersignificant produceis zone9105containing 10% ofhe stope ounces. The six
remaining zones (3101, 3102, 5005, 5105, 5107, and 9003) are minor; cordatnimypinedL4
% of stope ounces and are predominantly of lower grade.

Table 5.1 Stope contained ounces by zone

Zone Total ore | Average |Total Qunces P;tr:::t
Tonnes |Grade (g/t) (Oz) Ounces (%)
3101 460,878 43 64.402 1.1%
3102 1,576,775 48 241,998 4.0%
5005 658,782 6.0 127,086 2.1%
5102 3,198,733 52 530,230 8.7%
5103 | 10,906,482 6.9 2,419.576 39.5%
5105 2415334 3.9 303,379 5.0%
5107 912,557 34 99.472 1.6%
9003 202,865 35 22,936 0.4%
9101 6,588,186 5.9 1,260,263 20.6%
9102 1,881,912 6.9 417.044 6.8%
9105 3,275,760 6.0 632,899 10.3%
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5.1 Mine Design

As shown in Figure 5.1,0f accessing thendergroundorezonesjwin declines and
shat are driven. The first declinis parallel andat a distanceof 35 mfrom the second decline
The decline profile is an arch.5m wide by 6.0m highThe declins startfrom the surfacet
about 5830 elevatioantil reachingelevation5650where they connect before splitting into two
declines(5105 decline and 5102 declinf®x accessing different lodeThe twin decline has a
length of about 1,400m aritk advancerate is about 100m/montisome ore material will be
transported by truck via the twin declgi® the surfaceThe transportation of ore from the ore
pas®sto the crusher is done througlettransportation level. The orelsaded fromanore pass
and tle materials dumpedhrough a grizzly into the crusher. The crushed material is transported
by conveyor into the skips and hoistedthe surface for processing. vertical shaft of about

750m is used for hoisting the ore matecaining from deeper paof the mine by skip.

Twin Declipes |

I

Open pit

Shaft

HON

5000 lode U

Ty

9000 lode

Mine design

Haulage level et W TTT5

Crusher and Pumping stations [ .7

Figure 5.1Kibali underground mine
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5.1.1Lateral development

As shown in the igure 5.2, a series oflateral developmenbpeningswill be drivenin
order to access the ore bodych asdeclines, accesses, cross cuts, ore drivedadauevel,

crusher, stockpiles, and lateral ventilation circuits.

For accessing transverse stopes a footwall access drift is usedcutiosse driven
toward the deposit at a gradient of 1:50, 5.0m wide by 5.0m high. Orespasslevelopdfrom
the faotwall. Access to the longitudinal stopping aeadone by access dsfand ore drive

Figure 5.2Total lateral developments

77



The total lateral development for the life of the undergrountechis represented on Figure 5.3

cecs 4,000 \ /\
g "

\

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Periods

Figure 5.3Total lateal developments

The lateral development startspariod 1by the decline boxcut excavation. From March
2 (period 2)up to the end of the year the total decline development is estimated to be about
2,100m and 2,700m iperiod 3

The total lateral developemt skyrocket irperiod 4and reach 12,700m. The decline, the
mid shaft access, the accesses, material handling system access, lateral vent access drive ,
crosscuts, ore drive, raise bore chamber and crusher are developed. Lode 5103, lode 9105, lode

5105 aeas are mainly developed.

In period 5 the peak is reached dnabout 15,000m is developed. Thater of
devel opment intensify by the devel opment of
continuation of accessing stope by cross cuts and ore driveogenait at 5103, 5102. 5105,

5005 and 302 area is developing as well.

From period 6up toperiod 14 the development rate gradually decreases from 13,800m

to 2,600m. The development will continue in several lodes in these years, decline, access,
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crosscutore drives and etcHowever inperiod 15and period 16 due to the amount of lateral

slot development, the total lateral development increase again to about 4,800m.

From period 17up to the end of the mine life all the lateral developments are thallater

slot development.

5.12 Ventilation

The decline mine is mainly ventilated by the portal fan and the shaft mine by the fan at
the shaft braceAs shown in Figure 5.&herearefour intake airways named Decline, Central
FAR (5.5m), Haulage shaft, Pit Palrtand four main exhaust airways named Central RAR
(5.5m), Nth RAR (5.5m), Nth RAR (4.5m), Sth RAR (5.5m). The ventilation flow varies by

different stage of the mine development and mining produdiiorsley, C., 201p

Nth RAR 5.5m
Haulage shaft
Sth RAR Central FAR
— Nth RAR 4.5m
Central RAR /
e 1 Decline
-lll-...- L

- Pit Portal

ey S} 2 -

l—"- |
Figure 54 Schenatic of the ventilation desigfHorsley, C., 201p
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5.2Mining methods

The mining methoslused are transverse and longitudinal longhole stoping. Four main long

hole stoping techniqeare used:

1. Transverse stoping with a primary / secondary sequence
2. Transvese stoping with a advancing face sequence

3. Longitudinal stoping
4

. Panel stoping in some of the upper lodes.

5.2.1Transverse longhole open stoping

Transverse longhole stoping is an underground mining method used for raiming
orebody that is approximatelyatl (less than 5) andwith a thicknessgreater than 20m. The
access drifts are usually perpendicular to the strike of the orebody. Each stomm has

independent access therefore the sequencing of stope are more flexible.

The advantages of transverse optping are:

i facilitates sequencing and allows for flexibility in planning and mining,

=

multiple stope can be mined simultaneously,

=

large stope size can result in high productivity and low drilling cost,

=

relatively high recovery.

The disadvantages are

1 high development requirements result in high capital cost,
1 poor selectivity, moderate dilution especially when using backfill,

1 considerable ventilation needs due to active equipment on top and bottom sills,

=

poorly suited to single narrow vein.

Transvese stoppingvill take place in lode5103, 5102, 5105, 9101, 9102, and 9003.
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Primary stopes have dimensions of 20m along strike up to 40m across strike and a 35m

interval between levels. Secondary stope dimensions are 30ghstiike and 30m across seik

Both primary and secondastopeswill be paste filled, the waste rock material can be
used to backfill secondary stapéigure5.5 shows a plan view of typical transverse longhole
layout.

Mining Direction

Ore Drive

Stope

I' Cross Cut

Decline

Access Drive

Ore Pass

Figure 55 A typical transverse longhole layout (Plan View)

5.2.2Longitudinal longhole open stoping

The longitudinal longhole open stoping method is used where the dip of the orebody is
approximately steep (greater than 50°) and the thickness is less than 20m. A typicadiiloaigit
layout is represented the Figusés. The longitudinal longhole open stoping is usually done
along the or parallel to the strike of the orebody.

The advantages of longitudinal longhole open stoping are:

1 less development cost ,
1 development occurs within the by

The disadvantage mmainly the inflexibility of the mining sequence. Asown inFigure5.6,
themining stars at one end and woslsequentially to the other end.
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Longitudinal stopping take place on 5103 lower zone, 5102 upper zone, 5105, 5107, 9101
lower, 9102 lower and 950

Ore Drive

Stope Ore Pass

Mining Direction

Access Drive

Figure 56 Standard longitudinal longhole layo{flan View)
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CHAPTER 6
KIBALI UNDERGROUND MINE LODES AND STOPE SEQUENCING

This chapter explains tHeCD underground mimg sequencin@nd stopes sequencés
shown in Figure 6.1, the KCDr@body is divided into a series of lodes &mdr locationand
namesare presentedn the figure giverelow.

Figure 6.1 Underground mining lodes
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6.15103 Lode:

The5103 lode is divided into 5 mining reg®Mmhe main miningegiors are mined using
transverse long hole stopping and consaftdhe Upper 5103 transversailhe Middle 5103
transversaland theLower 5103 transversal. The last two mining regiaihe Middle 5103
Longitudinal, andhe Lower 5103 Longitudinal are mined usittge longitudind mining method

(see Figure.6.2)

Upper 5103 Transversal

}

Middle 5103- Transversal || Lower 5103- Transversal

Middle 5103- Longitudinal

Lower 5103- Longitudinal

Figure6.25103 Lode (Long View)
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6.1.15103and 5102Transversal

The Lower 5103 theLower 5102 the Middle 5103 and theUpper5103transversa are

organized ging the same logic.

For exanple, heLower 5103 is divided into two phases. Phasel consists ofsstmaged in the

lower part and phasednsists of stopdsa the upper parEach mining phase consssif primary

and secondargtopesand here are a certain number of lifts witl@ach stopetsee Figure 6.3)

PHO2S3

PHO2S2

PHO2S1

PHO2P3

PHO2P03L03

PHO2P03L02

PHO2P03L01

PHO1PO3LO04

PHOXPO3L03

PHOXPO3L02

PHOX:PO3LO1

LILL

—

PHO2P2

PHO2P1

Lower 5103i Phase2

Lower 5103 Phasel

PHO1P3

PHO1P2

PHOXP1

PHO1S3

PHO01S2

PHO1S1

Figure6.3Lower 5103/ Transversa(Long View)
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PH: Phase

P: Primary stope

S: Secondary stope
L: Lift




The sequence is as follow:

1 Phasel has to be mined and baddibefore mining Phasestarts.

1 In a givenmining phase, Primary stopesviedo be mined beforthe startof mining
secondary stofge
In a giving stope, liftl has to be mined hefdift2 and lift2 before lift3. etc
In a given phas@rimary and secondary stopes can be mined independently
Primarystope height cannot exceed 4 leaid secondary stopeannot exceed 3 legl

due to geotechnical constraint.

6.1.25103 Lower and 5102 mining sequencing and stopes sequences

As shown inFigure 6.4 thereis a spatial relationship between 5102 and 510@/ér.
Some 0f5102lode stopesare locatedn front of 5103 Lower lode andre accessed using the
sameaccess drifteherefore 5103 Lower and 5102 are sequeénogetherusingthe method

described in section 6.1.1.

+ 5102 Lower

5103 Lower ;

Figure 64 5103 Lower and&102 (Long View)
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As show in theé-igure 6.5, 5102 and 5103 Lower are sequahtmether and they are
mined in three phases. In égahases the stopes are classifiedording to the stope type

(Primary and secondary).

P03 P02 P01 P: Primary Stope
sS03 sS02 sSo1 S: Secondary Stope

Figure 65 Sequencing relationship between 5103 Lower and 5102 (Long View)

6.1.351 Middle, 5103 Upper and 5103 Lower& 5102mining sequencing and stopes
sequences

Based on the organization and sequencing rules describe in section 6.a.1. 2rtie
5103 Middle mining5103 Upper, an8103 Lower& 5102 mining and stopes sequencang
givenrespectivelyn Table 6.1, Table 62 and Table 63. The tonnages and the grade (g/t)
defined by ordinary kriging (Au OK) for each stope sequencegieea as well.
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Table 6.15103 Middle mining sequencing and stopes sequences

Mining Stopes sequencin{ Tonnes |Au Ok Mining Stopes sequencin{ Tonnes |Au Ok Mining Stopes sequencin{ Tonnes |Au Ok
Sequency Sequenc Sequenc
5103M_PH1 P1 1| 13417| 3.6 5103M_PH1 P1 1D 24648 6.2 5103M_PH1_S1 5| 27479| 47
5103M PH1 P2 1| 13508| 8.7 5103M PH1 P2 1p 11513 5.7 5103M PH1 S2 5| 28085 4.3
go [5103V_PH1 P3 1| 27581 113 . |5103M PHL P3 1D 35476 93| . 5103Vl PH1 S35/ 15953 11.3
5103M_PH1 P4 1| 5111] 3.1 5103M_PH1 P4 1p - - 5103M_PH1 S4 5| 18616| 3.4
5103M_PH1 P5 1| 13271 4.4 5103M_PH1 P5 1D 15,468 7.6 5103M_PH1 S5 5[ 27,791 7.4
5103M _PH1 P6 1| 12744| 41 5103M PH1 P6 1p - - 5103M_PH1 S6 5| 32986 5.6
5103M PH1 P1 2| 9399 10.3 5103M PH1 P1 1)l 44553 5.9 5103M PH1 S1 6| 22990 9.4
5103M_PH1 P2 2| 36,050 6.1 5103M_PH1 P2 1 36,245| 10.3 5103M_PH1 S2_6| 20,657 7.9
g3 |P103M_PH1 P3 2 148| 109| o |[5103M_PH1 P3 1§ 17.133] 9.7| ., |5103M _PH1 S3 6| 19833] 4.1
5103M_PH1 P4 2| 32533 5.3 5103M_PH1 P4 1f - - 5103M_PH1 S4 6| 12565 5.2
5103M_PH1 P5 2| 27,584| 4.8 5103M_PH1 P5 1f - - 5103M_PH1 S5 6| 9,117| 6.2
5103M_PH1_P6 0! - - 5103M_PH1 P6 11 - - 5103M_PH1 S6 6| 24505 5.9
5103M_PH1_P1 3[ 11,023] 33 5103M_PH1 P1 1P 44565 6.0 5103M_PH1 S1 7| 28834| 5.0
5103M_PH1 P2 3| 13,200 12.8 5103M_PH1 P2 1P 43268 11.2 5103M_PH1 S2 7| 28681 4.8
67 5103M_PH1 P3 3| 34602] 5.0 58 5103M_PH1 P3 1P - - 49 5103M_PH1 S3 7| 24906 6.1
5103M_PH1 P4 3| 19463 7.1 5103M_PH1 P4 1P - - 5103M_PH1 S4 7| 26,591 7.1
5103M_PH1 P5 3 986| 5.6 5103M PH1 P5 1p - - 5103M PH1 S5 7| 12228 7.2
5103M_PH1 P6 0 - - 5103M PH1 P6 1P - - 5103M_PH1 S6 7 - -
5103M_PH1 P1 4| 42470 6.9 5103M_PH1 P1 1B 39,789| 9.7 5103M_PH1 S1 8| 28530| 6.4
5103M_PH1 P2 4| 31,291 5.0 5103M_PH1 P2 1B 17,344| 10.9 5103M_PH1 S2 8| 28337| 4.7
66 [P103M_PH1 P3 4] 18279 96| . |[5103M PHLP3 18 - - 45 |P10SM_PH1 S3 8| 14535 31
a 5103M_PH1_P4 4| 24781 9.6 5103M_PH1 P4 1B - - 5103M_PH1_S4 8 889 6.0
% 5103M_PH1 P5 4| 24082 3.9 5103M_PH1 P5 1B - - 5103M_PH1 S5 8 - -
@© 5103M_PH1_P6 0 - - 5103M_PH1 P6_1B - - 5103M_PH1_S6_8 - -
& 5103M_PH1_P1 5| 19,355 12.7 5103M_PH1 P1 14 7993| 10.1 5103M_PH1_S1 9| 4474| 6.2
) 5103M_PH1 P2 5] 39481 5.5 5103M_PH1 P2 14 - - 5103M_PH1 S2_9 3,674 5.7
g g5 [P103M_PH1 P3 5| 35676| 52| . |[5103M PHLP3 11 - - 47 |B103M_PH1 S3 9| 20884] 52
= 5103M PH1 P4 5| 35167 9.4 5103M PH1 P4 14 - - 5103M PH1 S4 9 - -
= 5103M_PH1 P5 5| 24,765 7.0 5103M_PH1 P5 14 - - 5103M_PH1 S5 9 - -
8 5103M_PH1_P6_0 - - 5103M_PH1 P6_1# - - 5103M_PH1_S6 9 - -
S 5103M_PH1_P1 6| 19,607| 6.7 5103M_PH1 S1 1| 7622 2.9 5103M_PH1 S1 1 27,354| 6.2
5103M_PH1 P2 6 209 33 5103M_PH1 S2_1f 14477 33 5103M_PH1 S2_1p - -
64 5103M_PH1 P3 6 255 41 55 5103M_PH1 S3 1f 18211 9.0 6 5103M_PH1 S3 1p 940 4.1
5103M_PH1 P4 6] 9906| 4.2 5103M_PH1 S4 1 12,796 4.6 5103M_PH1 S4 1P - -
5103M_PH1_P5 6 1,285 5.4 5103M_PH1 S5 1 13490 4.7 5103M_PH1_S5_1p - -
5103M_PH1 P6 0 - - 5103M_PH1 S6_1[ 26,465 4.2 5103M_PH1 S6_1p - -
5103M_PH1 P1 7| 42,680 4.8 5103M_PH1 S1 2| 19,325 8.5 5103M_PH1 S1_ 1] 22,437 6.8
5103M_PH1 P2 7| 395597| 5.0 5103M_PH1 S2 2| 10885 7.8 5103M_PH1 S2 11 - -
g3 [P103M_PH1 P3 7| 34690| 41| ., |5103M PH1 S3 2| 24964] 86| . [5103M PH1 S3 11 8689| 24
5103M_PH1 P4 7| 15547 5.3 5103M_PH1 S4 2| 10895 2.7 5103M_PH1 S4 11 - -
5103M_PH1 P5 7| 8541| 38 5103M_PH1 S5 2| 20368| 5.4 5103M_PH1 S5 11 - -
5103M_PH1 P6 0 - - 5103M_PH1 S6_2[ 47,166 4.3 5103M_PH1 S6_11 - -
5103M_PH1 P1 8| 42149] 6.3 5103M_PH1 S1 3[ 5879 9.3 5103M_PH1 S1 1P - -
5103M_PH1 P2 8| 43980 6.3 5103M_PH1 S2 3[ 27,752 7.6 5103M_PH1_S2_1p - -
gy [P103M_PH1 P3 8| 23598] 82| . |[5103M PH1 S3 3| 5537) 118 ,,  |5103V PH1 S3 1p 28647 7.1
5103M_PH1 P4 8 - - 5103M_PH1 S4 3 9,742 5.1 5103M_PH1 S4 1P - -
5103M PH1 P5 8| 28635 6.5 5103M PH1 S5 3[ 4676 6.0 5103M PH1 S5 12 - -
5103M_PH1 P6 8 - - 5103M_PH1 S6 3| 33317 6.4 5103M_PH1 S6 1P - -
5103M_PH1 P1 9 7439 8.2 5103M_PH1 S1 4| 8684 6.2 5103M_PH1 S1 1B - -
5103M_PH1_P2 9| 31,305 8.3 5103M_PH1 S2 4| 4018] 9.2 5103M_PH1 S2 18 - -
61 5103M_PH1 P3 9] 22502 83 5 5103M_PH1 S3 4[ 19916 56 43 5103M_PH1 S3 18 17,983 9.0
5103M_PH1 P4 9 - - 5103M_PH1 S4 4 14942 44 5103M_PH1 S4 1B - -
5103M_PH1 P5 9] 20,677 7.7 5103M_PH1 S5 4| 10515| 4.7 5103M_PH1_S5_1B - -
5103M_PH1 P69 - - 5103M_PH1_S6_4 387 6.2 5103M_PH1_S6_18 - -
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Table 61 5103 Middle mining sequencing and stopes sequdicoesinued)

Mining
Sequenc
42/5103M_PH1 P6 2 12,379 6.3
5103M_PH1 P6 0
5103M_PH1 _P6_0
5103M_PH1_P6_0
5103M_PH1 P6 0
5103M_PH1 _P6_0
41)5103M_PH1 P6_3 12,253 4.8
5103M_PH1 P6 0
5103M_PH1_P6_0
5103M_PH1 P6_0
5103M_PH1 P6 0
5103M_PH1_P6_0
40/5103M_PH1_P6 4 28,216 5.9
5103M_PH1 P6 0 -
5103M_PH1 _P6_0
5103M_PH1 P6_0
5103M_PH1 P6 0
5103M_PH1_P6_0
395103M_PH1_P6_5 7,320 6.8
5103M_PH1 P6 0
5103M_PH1 _P6_0
5103M_PH1 _P6_0
5103M_PH1 P6 0
5103M_PH1 _P6_0
385103M_PH1_P6_6 11,230 4.5
5103M_PH1 P6 0
5103M_PH1_P6_0
5103M_PH1 _P6_0
5103M_PH1 P6 0
5103M_PH1 _P6_0
37/5103M_PH1_P6_7 16,314 6.0
5103M_PH1 P6 0
5103M_PH1_P6_0
5103M_PH1 P6_0
5103M_PH1 P6 0
5103M_PH1 _P6_0

Stopes sequencin{ Tonnes |Au Ok

TOoO o ToOTO
'
'

oo OO
[
'

oo OO
[
'

5103 Middle Phase2

oo OO
[
'

o ToO OO
[
'

oo OO
[
'
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Table 61 5103Middle mining sequencing and stopes seque(tma#inued)

5103M_PH2 P4 1

5103M_PH2_S4 1

Mining Stopes sequencin{ Tonnes |Au Ok Mining Stopes sequencin{ Tonnes |Au Ok Mining Stopes sequencin{ Tonnes [Au Ok
Sequenc Sequenc Sequenc
5103M_PH2_P1 1 18,196 5.8 5103M_PH2 P1 1P 23235 7.7 5103M_PH2_S1_1] 37,644 6.6
5103M_PH2 P2 1 12,377 114 5103M_PH2 P2 1P - - 5103M_PH2_S2_1] 27372 9.3
36 5103M_PH2 _P3_1 15,445 9.3 o5 5103M_PH2_P3 1P - - 14 5103M_PH2_S3_1] 21,308 6.2
5103M_PH2 P4 1 - - 5103M_PH2 P4 1P - - 5103M_PH2 S4 11 - -
5103M_PH2_P5 1 - - 5103M_PH2_P5 1P - - 5103M_PH2_S5 1] - -
5103M_PH2_P6 1 - - 5103M_PH2 P6_1p - - 5103M_PH2_S6_ 1] - -
5103M_PH2_P1 2 29869 7.8 5103M_PH2_S1_1 24871 4.8 5103M_PH2_S1_1P 29,339 8.5
5103M_PH2 P2 2| 34497 10.8 5103M_PH2 S2 1| 10308 3.5 5103M_PH2 S2 1P 18178| 5.9
g5 |5103M PH2 P3 2| 34737] 11.0| ,, |[5103M PH2 S3 1| 38562 96| . [5103M PH2 S3 1p 15379] 7.6
5103M_PH2_P4 2 - - 5103M_PH2_S4 1 30563| 8.4 5103M_PH2_S4_1p - -
5103M_PH2_P5 2 - - 5103M_PH2_S5_1 25592| 6.4 5103M_PH2_S5_1p - -
5103M_PH2_P6_2 - - 5103M_PH2_S6_1 - - 5103M_PH2_S6_1P - -
5103M_PH2_P1 3 28,986 10.9 5103M_PH2_S1 2 33,092 5.6 5103M_PH2_S1_18 28611 7.5
5103M_PH2_P2 3 26,778 5.3 5103M_PH2_S2_2 28,761 6.0 5103M_PH2_S2_18 11,356/ 10.3
o 5103M_PH2_P3_3 27,711 7.2 23 5103M_PH2_S3 2 28,220| 10.9 12 5103M_PH2_S3_18 7,022 9.9
5103M_PH2_P4_3 - - 5103M_PH2_S4 2 20,499| 84 5103M_PH2_S4_18 - -
5103M_PH2_P5_3 - - 5103M_PH2_S5_2 6,935 4.6 5103M_PH2_S5_18 - -
5103M_PH2_P6_3 - - 5103M_PH2_S6_2 - - 5103M_PH2_S6_18 - -
5103M _PH2 P1 4| 28066] 7.8 5103M_PH2 S1 3| 29848 5.7 5103M_PH2 S1 14 5409] 6.0
5103M_PH2 _P2_4 18,512 12.1 5103M_PH2_S2_3 28,943 5.8 5103M_PH2_S2_14 30,414| 114
33 |5103M _PH2 P3 4| 10020] 11.4| ., [5103M PH2 S3 3| 14047] 103 , =~ [5103M PH2 S3 1f - -
5103M_PH2 _P4_4 - - 5103M_PH2_S4 3 21,947 10.3 5103M_PH2_S4 14 - -
5103M_PH2_P5_4 - - 5103M_PH2_S5_3 - - 5103M_PH2_S5 14 - -
5103M_PH2_P6_4 - - 5103M_PH2_S6_3 - - 5103M_PH2_S6_14 - -
5103M_PH2 _P1_5 16,051 8.5 5103M_PH2_S1 4 29,669| 5.5 5103M_PH2_S1_15 20,053| 10.5
5103M_PH2 P2 5| 42755 9.5 5103M_PH2_S2 4[ 24932 9.1 5103M_PH2_S2 15 19923 6.4
32 5103M_PH2 _P3_5 26,449 6.6 21 5103M_PH2_S3_4 30,272 10.5 10 5103M_PH2_S3_1% - -
o 5103M_PH2 P4 5 - - 5103M_PH2 S4 4| 18104 87 5103M_PH2 S4 15 - -
Q 5103M_PH2_P5 5 - - 5103M_PH2_S5 4 - - 5103M_PH2_S5_15 - -
© 5103M_PH2_P6 5 - - 5103M_PH2_S6 4 - - 5103M_PH2_S6_15 - -
E 5103M_PH2 P1 6| 30432 11.1 5103M_PH2 S1 5| 20350 8.7 5103M_PH2 S1 16 26,686] 8.5
) 5103M_PH2 P2 6] 24430 6.8 5103M_PH2 S2 5| 23750 5.9 5103M_PH2 S2 16 8544| 57
E 31 |5103M _PH2 P3 6 2245 83| ., |5103M PH2 S35/ 27300] 103| o [5103M PH2 S3 16 - -
= 5103M_PH2 P4 6 - - 5103M_PH2 S4 5| 18327 9.9 5103M_PH2_S4 16 - -
= 5103M_PH2_P5_6 - - 5103M_PH2_S5 5 - - 5103M_PH2_S5_16 - -
8 5103M_PH2_P6_6 - - 5103M_PH2_S6 5 - - 5103M_PH2_S6_16 - -
S 5103M_PH2 P1 7| 40930 9.0 5103M_PH2 S1 6| 30371 6.5 5103M_PH2_S2_ 00 - -
5103M_PH2_P2 7 23939 7.1 5103M_PH2_S2_6 29,302 7.9 5103M_PH2_S2_1y 23,794 7.9
50 |5103M PH2 P3 7 - - 19 |5103M PH2 S3 6] 12524] 4.6 g [5103M PH2 S3 1y - -
5103M_PH2_P4 7 - - 5103M_PH2_S4 6 5,249 4.4 5103M_PH2_S4 1Y - -
5103M_PH2_P5_7 - - 5103M_PH2_S5_6 - - 5103M_PH2_S5_1f - -
5103M_PH2_P6_7 - - 5103M_PH2_S6_6 - - 5103M_PH2_S6_1f - -
5103M_PH2_P1 8 4,226 4.7 5103M_PH2_S1 7 29,963 5.9 5103M_PH2_S1_09 - -
5103M_PH2 P2 8 9,722| 10.7 5103M_PH2 S2 7| 28411] 114 5103M_PH2 S2 18 24,076 7.0
59  |5103M _PH2 P3 8 - - 1g |5103M PH2 s3 7| 20361 126| . [5103M PH2 S3 18 - -
5103M_PH2 P4 8 - - 5103M_PH2 S4 7| 10156 4.5 5103M_PH2_S4 18 - -
5103M_PH2_P5 8 - - 5103M_PH2 S5 7 - - 5103M_PH2_S5_18 - -
5103M_PH2_P6_8 - - 5103M_PH2_S6 7 - - 5103M_PH2_S6_18 - -
5103M_PH2 P1 9| 25059 6.4 5103M_PH2 S1 8| 29360 9.6 5103M_PH2_S1_19 - -
5103M_PH2 P2 9 - - 5103M_PH2 S2 8| 18539 10.8 5103M_PH2 S2 19 10982| 6.6
g |5103M _PH2 P3 9 - - 17 |5103M _PH2 S3 8] 26985 7.1 o |5103M _PH2 S3 19 - -
5103M_PH2 P4 9 - - 5103M_PH2_S4 8 3670 3.7 5103M_PH2_S4 19 - -
5103M_PH2_P5 9 - - 5103M_PH2 S5 8 - - 5103M_PH2_S5 19 - -
5103M_PH2_P6_9 - - 5103M_PH2_S6_8 - - 5103M_PH2_S6_19 - -
5103M_PH2_P1_10 3,006 5.2 5103M_PH2_S1_9 12,528 8.6 5103M_PH2_S1_2p - -
5103M_PH2_P2_10 - - 5103M_PH2 S2 9| 18515| 10.4 5103M_PH2 S2 20 3183| 5.3
o7 [5103M_PH2 P3 10 - - 16 |5103M PH2 S3 9 1772| 46 5 |5103V_PH2 S3 20 - -
5103M_PH2_P4 10 - - 5103M_PH2 S4 9 - - 5103M_PH2_S4 20 - -
5103M_PH2_P5 10 - - 5103M_PH2 S5 9 - - 5103M_PH2_S5 20 - -
5103M_PH2_P6_1 - - 5103M_PH2_S6 9 - - 5103M_PH2_S6_2 - -
5103M_PH2 P1 1] 25366 7.0 5103M_PH2 S1 1) 19,019 5.5
5103M_PH2 P2 1 - - 5103M_PH2 S2 10 28375 11.9
o6 |5103M_PH2 P31 - - 15 |5103M _PH2 S3 1p 20640 11.3

5103M_PH2_P5_1

5103M_PH2_S5 1

5103M_PH2 P6_1

S

5103M_PH2_S6_1
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Table 61 5103 Middle mining sequencing and stopes seque(coesinued)

Mining

Stopes sequencing Tonnes |Au Ok
Sequenc

5103M_PH2 S1 1} 26,718] 7.2
5103M PH2 S1 0p -

5103M_PH2 S1 0
5103M_PH2 S1 0
5103M_PH2_S1 0
5103M_PH2_S1 0
5103M _PH2 S1 1
5103M_PH2 S1 0
5103M_PH2_S1 0
5103M_PH2 S1 0
5103M _PH2 S1 0
5103M_PH2_S1 0
5103M _PH2 S1 1
5103M_PH2 S1 0
5103M_PH2 S1 0
5103M_PH2_S1 0
5103M_PH2 S1 0
5103M_PH2 S1 0
5103M_PH2 S1 2
5103M_PH2 S1 0
5103M_PH2 S1 0
5103M_PH2 S1 0
5103M_PH2_S1 0
5103M_PH2 S1 0

11,551 6.9

5103 Middle Phase4

OO O O O O O O O OO OO OO OO OO OO TOTO
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Table 62 5103Uppermining sequencing and stopes sequences

5103U_PH1 P5_

24,372

5103U_PH1 S5 4

46,108

5103U_PH1 P6_

5103U_PH1 S6 4

5103U_PH1 _P7_

B e e ol

5103U_PH1 S7 4

Mining Stopes sequenci Tonnes |Au Ok Miing Stopes sequenci| Tonnes |Au Ok Mining Stopes sequenci| Tonnes |Au Ok
Sequenc Sequenc Sequenc
5103U_PH1 P1 | 22561 4.1 5103U_PH1 P1 ¥ 5103U_PH1 S1 -
5103U_PH1 P2 | 37141 89 5103U_PH1 P2 ¥ - 5103U_PH1 S2 5 78837] 5.9
5103U_PH1 P3| 35888 10.9 5103U_PH1 P3 ¥ 24,680 5.7 5103U_PH1 S3 5 31,716 85
17 |5103U PH1 P4 | 19303 105 11 |5103U PH1 P4 | - 5 |5103U PH1 S4 5 4455 10.2
5103U_PH1_P5_] 27,600 8.0 5103U_PH1 P5_Y 5103U_PH1_S5 % -
5103U_PH1 P6_] 41106) 6.4 5103U_PH1 P6_¥ 5103U_PH1_S6_5 -
5103U_PH1 P7_1 17,090 10.4 5103U_PH1 P7_Y 5103U_PH1 S7_5 -
5103U_PH1 _P1 P 22621 6.6 5103U_PH1 P1_8 5103U_PH1_S1_ - -
5103U_PH1 P2 P 34650, 6.4 5103U_PH1 P2 8 - - 5103U_PH1 S2 ¢ 43327] 4.8
5103U_PH1 _P3 P 56,762] 10.2 5103U_PH1 P3 8 16218] 6.4 5103U_PH1 S3 6 45113 438
16 [5103U_PH1 P4 P 46,761 86| 10 |5103U_PH1 P48 - 4 |5103U_PH1 S4 6 29990 3.7
5103U_PH1_P5 P 41945 6.9 5103U_PH1 P5_8 5103U_PH1_S5_ -
5103U_PH1 P6 7521 6.5 5103U_PH1 P6_8 5103U_PH1_S6_ -
5103U_PH1 P72 - - 5103U_PH1 P78 - - 5103U_PH1 S7_ -
5103U_PH1 P1 B 17,784 5.3 5103U_PH1 S1 1 51197] 7.7 5103U_PH1 S1 7 -
5103U_PH1 P2 B 15262] 5.6 5103U_PH1_S2 1 63874 9.1 5103U_PH1 S2 7 - -
5103U_PH1 P3 B 40595 7.5 5103U_PH1 S3 1 24299] 9.6 5103U_PH1 S3 7 26,002] 4.7
_ 15 |[5103U_PH1 P4 8 13724 53| 9 [5103U_PH1 S4 1 59328 84| 3 |5103U_PH1 S4 7 47158 7.1
8_ 5103U_PH1 P5 B 22943] 85 5103U_PH1 S5 1 29,355 5.8 5103U_PH1 S5 7 -
a 5103U_PH1 P6_B - 5103U_PH1 S6 1 30,711 6.2 5103U_PH1 S6 1 -
D 5103U_PH1_P7 B - 5103U_PH1_S7 1 46512| 4.9 5103U_PH1 S7.7 -
8 5103U_PH1 P1 4 - - 5103U_PH1 S1 2 43545 4.9 5103U_PH1 S1 -

— 5103U_PH1 P2 4 17348) 4.6 5103U_PH1 S2 2 75654 7.3 5103U_PH1 S2_ - -
10 5103U_PH1 P3 4 6863] 5.8 5103U_PH1 S3 2 66,029 11.4 5103U_PH1_S3 8 50579] 5.2
14 [5103U_PH1 P4 # 29515 51| 8 |5103U PH1 S4 2 16,719] 49| 2 |5103U PH1 S4 -
5103U_PH1 P5 # 23969] 6.3 5103U_PH1 S5 2 59250 7.1 5103U_PH1 S5 -
5103U_PH1 P6 4 - - 5103U_PH1 _S6 2 - - 5103U_PH1 S6_ -
5103U_PH1 P7_4# - 5103U_PH1_S7 2 35853] 7.0 5103U_PH1 S7_ -
5103U_PH1 P15 - - 5103U_PH1 S1 3§ 42911 6.4 5103U_PH1.S1.9 -

5103U_PH1 P2 b 34,080 6.4 5103U_PH1 S2 § 26376] 6.8 5103U_PH1 S2_ - -
5103U_PH1 P3 b 17632] 6.7 5103U_PH1 S3 § 48952] 8.6 5103U_PH1 S3 9§ 37,722] 6.1
13 |5103U_PH1 P4 b 31,716 48| 7 [5103U_PH1 S4 8 48572 55| 1 |5103U_PH1 849 -
5103U_PH1 P5 5 17929] 8.4 5103U_PH1 S5 8 24771] 8.6 5103U_PH1 S5 9 -
5103U_PH1 P6 b - - 5103U_PH1_S6_. - 5103U_PH1_S6_ -
5103U_PH1 P7_% - 5103U_PH1 S7_. - - 5103U_PH1 S7. 9 -
5103U_PH1 P16 - - 5103U_PH1_S1 4 40070] 6.8
5103U_PH1 P2 6 10959] 5.3 5103U_PH1 S2 4 62422| 5.4
5103U_PH1 P3 b 28685 4.6 5103U_PH1_S3 4 603| 3.9
12 |5103U_PH1 P4 6 61| 6 |5103U_PH1 S4 4 6.5
b
b
b
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Table 63 5103Lowerand 5102mining sequencing and stopes sequences

Mining Stopes sequencing Tonnes |Au Ok Mining Stopes sequencing | TonnesAu OK
Sequence Sequenc
5103 5102L_PHO01_PO1 LO1 50448| 6.6 5103 _5102L_PH01_S01_L0228,355| 10.0
49 5103 _5102L_PHO1 P02 LO1 42,408 6.7 38 5103 5102L_PHO01_S02 L0O261,157| 8.5
5103 5102L PHO1_P03 LO1 40,116/ 5.9 5103 _5102L PHO1_S03 L0279,604| 6.5
5103 5102L_PHO1 P04 LO1 19,868 4.5 5103 5102L_PHO1 S04 L0237,863| 4.2
5103 _5102L_PHO01_PO1_Lg2 28,987 10.8 5103 5102L_PHO1_S01 L0O343,195| 6.4
48 5103 _5102L_PHO01_P02_LO2 38,651 7.0 37 5103_5102L_PHO01_S02_L0346,244| 8.5
5103 5102L_PHO01_PO03_LO2 74,774 7.6 5103_5102L_PHO1_S03_L0336,956| 6.7
5103_5102L_PHO01_P04 LO2 41,943 5.0 5103_5102L_PHO1_S04 L0356,362| 5.5
5103 _5102L_PHO1 P01 LO3 19,930 4.8 5103 _5102L_PHO01_S01 L0462,999| 10.0
47 5103 5102L_PHO01_P02_LO3 10,891 8.3 36 5103 _5102L_PH01_S02_L0426,752| 5.8
5103 5102L_PHO01_PO03 LO3 75600/ 5.9 5103 5102L_PHO01_S03_L0448,107| 8.2
5103 _5102L_PHO01 P04 LO3 13,308 3.9 5103 5102L_PHO1_S04 L0464,161| 5.1
5103 5102L_PHO1_PO1 LO4 29,041 6.2 5103 5102L PHO1_S01_L0556,346| 9.3
46 5103 5102L_PH01_P02_L0O4 55,783 6.5 35 5103 _5102L_PHO01_S02_L0576,783| 6.3
5103_5102L_PHO1_P03 LO4 62,122 5.2 5103 5102L_PHO01_S03 L0O581,809| 7.0
5103_5102L_PHO01_P04 LO4 36,247 5.1 5103 5102L_PHO1_S04 L0O568,155| 4.1
- 5103 5102L_PHO01_PO1 LO5 57,108 7.8 5103_5102L_PHO1_S01_L0631,350[ 6.8
8 45 5103 _5102L_PHO1 P02 LO5 63,834 6.3 34 5103_5102L_PHO1_S02_L0662,631| 9.2
@ 5103 _5102L_PHO01 P03 LO5 34,810 5.3 5103 5102L_PHO1_S03 L0680,620( 7.7
i 5103 5102L_PHO01_PO0O4_LO5 51,774 6.1 5103 5102L_PHO01 S04 L0635475| 5.1
~ 5103 _5102L_PHO1_PO1 LO6 50,991 9.9 5103_5102L_PHO1_S01_LO768,669| 9.7
S a4 5103 _5102L_PHO1 P02 LO6 62,325 8.4 33 5103 5102L_PHO1_S02 LQ769,541| 8.5
S 5103 _5102L_PHO01_ P03 LO6 59,356 5.6 5103 _5102L_PHO01_S03 LQ782,223| 5.3
| 5103 5102L_PHO1 P04 LO6 49,990 4.7 5103 5102L_PHO1 S04 L0768,132| 4.6
é 5103 _5102L_PHO1_PO1 LQ7 73,490 4.0 5103 5102L_PHO1_S03 L0840,769| 6.9
8 43 5103 _5102L_PHO1 P02 LQ7 62,706 4.6 32 5103 5102L_PHO1 _S00 LQO - -
Te) 5103 5102L_PHO01_P03_L(O7 90,822 6.1 5103 5102L_PHO01_S00_LQ0O - -
5103_5102L_PHO1 P04 LQ7 27,719 4.7 5103 5102L_PHO1_S00 LOO - -
5103 _5102L_PHO1_PO01_L0O8 34,297 9.4 5103_5102L_PHO1_S03 L0O961,690| 5.3
4 5103 5102L_PHO01_P02_L0O8 29515 4.1 31 5103 5102L_PH01_S00_LQO - -
5103_5102L_PHO1 P04 LO8 38,134 5.2 5103_5102L_PHO1_S00 LOO - -
5103 _5102L_PHO01_P00_LQo - - 5103 5102L_PHO1_S00 LQO - -
5103 5102L_PHO1_PO1 LO9 58,679| 5.5 5103 _5102L PHO1_S03 L1082,209| 5.5
M 5103 5102L_PH01_P02_LO9 42,368 7.2 30 5103 5102L_PHO01_S00_LQ0O - -
5103_5102L_PHO1 P04 LO9 59,245 4.5 5103 5102L_PHO1_S00 LOO - -
5103_5102L_PHO01_P00_LQO - - 5103 5102L_PHO1_S00 LQO - -
5103 5102L_PHO01_P02_L10 51,142 6.9
40 5103 5102L_PHO01 P04 L10 59,533 5.6
5103_5102L_PHO01_P00_LQo - -
5103 5102L_PH01_P00_LQO - -
5103_5102L_PHO1_S01 LOpL 43,657 6.2
39 5103 _5102L_PHO1_S02 LOL 89,318 6.4
5103 5102L PHO1_S03 LOL 77,191 7.0
5103 _5102L_PHO1 S04 LOL 64,300 5.6
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Table 63 5103Lower and 5102nining sequenag and stopes sequendesntinued)

Mining Stopes sequencing Tonnes [Au Ok Mining Stopes sequencing TonnesjAu OK
Sequence Sequenc
5103 5102L_PH02_PO01_LOl 83,363 5.8 5103 _5102L_PH02_S01_L(0364,160| 6.3
29 5103 5102L_PHO02_P02_LO1 42,847 4.6 18 5103 5102L_PHO02_S02_L(0320,295| 4.2
5103 5102L_PH02 P03 LO1 72,890 8.5 5103 5102L_PHO02_S03 L(0378,487| 7.0
5103 _5102L_PH02_P00_LQO - - 5103 _5102L_PH02_S00_LQ0O - -
5103_5102L_PHO02_P01_LO2 63,813 4.8 5103_5102L_PHO02_S01 L0462,550( 5.3
8 5103 5102L_PH02_ P02 LO2 61,438 4.9 17 5103 5102L_PHO02_S02 L0452,778| 2.5
5103 5102L_PH02_P03_LO2 3,909 5.3 5103_5102L_PH02_S03_L0459,934| 5.6
5103 _5102L_PH02_P00_LQO - - 5103 _5102L_PH02_S00_LQ0 - -
5103 5102L_PHO02_ P01 LO3 34,823 4.6 5103 5102L_PHO02_S01 L0563,387| 2.6
27 5103 5102L PH02 P02 LO3 57,273 4.3 16 5103 _5102L_PHO02_S02 L0578,693| 5.3
5103 5102L_PH02_P03_L0O3 50,513 8.7 5103 _5102L_PH02_S03_L(0555,794| 4.2
5103 _5102L_PHO02_P00_LQO - - 5103 5102L_PH02_S00 LOO - -
5103 5102L PHO02_PO1 LO4 71,171| 5.2 5103 _5102L_PHO02_S01 L0678593| 6.0
2% 5103 5102L PH02 P02 LO4 24,140 4.0 15 5103 5102L PH02_S02 L(0678,731| 3.7
5103_5102L_PH02_P03 L0O4 63,136 5.8 5103 5102L_PH02_S00 LOO - -
5103 5102L_PHO02_P00_LQOO - - 5103 5102L_PH02_S00 LOQO - -
’(\T 5103 5102L_PHO02_PO0O1_L0O5 72,244 4.2 5103 5102L_PHO02_S01 LQ777,809| 4.5
% o5 5103_5102L_PH02_P02_L0O5 70,069 5.2 14 5103_5102L_PHO02_S02_L(Q776,753| 4.9
(1] 5103 5102L_PHO02_P03 LO5 3,333 5.8 5103 5102L_PH02_S00 LOO - -
i 5103 5102L_PHO02_P00_LQOO - - 5103 _5102L_PHO02_S00 L0 - -
~ 5103 5102L_PH02_PO01_L0O6 68,982 5.1 5103 5102L PH02_S01 1L(0882,757| 4.3
8 o4 5103 5102L_PH02_P02_LO6 69,568 5.2 13 5103 5102L_PHO02_S02 L0877,735| 5.2
LT'.) 5103 5102L_PHO02_P00_LQOO - - 5103 5102L_PH02_S00 LOO - -
| 5103 _5102L_PH02_P00_LQO - - 5103 5102L_PH02_S00_LQ0 - -
é 5103 5102L_PHO02_ P01 L(Q7 27,164 5.5 5103 5102L_PHO02_S01 L(0934,250| 5.4
8 23 5103 5102L_PH02 P02 L(O7 15,628 3.1 12 5103 5102L_PHO02_S02 L(0974,856| 3.8
n 5103 5102L_PHO02_P00_LQOO - - 5103 _5102L_PH02_S00_LQ0 - -
5103 _5102L_PHO02_P00_LQO - - 5103 5102L_PH02_S00 LOO - -
5103 5102L_PHO02 P01 LO8 38,395 5.9 5103 5102L_PHO02_S01 L1074,610{ 5.0
22 5103 5102L_PHO02_P02_L0O8 44,759 5.7 1 5103 5102L_PHO02_S02 L1077,848| 5.1
5103_5102L_PHO02_P00_LQO - - 5103 5102L_PH02_S00 LOO - -
5103 5102L_PHO02_P00_LQO - - 5103 5102L_PH02_S00 LOO - -
5103 5102L PHO02 P01 LO9 15281 4.5 5103 5102L PHO02_S02_ L1156,680| 4.3
21 5103 5102L_PH02 P02 LO9 19,637 4.8 10 5103 5102L_PH02_S00_LQ0 - -
5103 _5102L_PHO02_P00_LQO - - 5103 5102L_PH02_S00 LOO - -
5103 5102L_PHO02_P00_LQOO - - 5103 5102L_PH02_S00 LOQO - -
5103 5102L_PHO02 SO01_LOL 61,679 5.5 5103 5102L_PHO02_ S02_L1260,167| 6.2
20 5103 5102L_PHO02_S02_ L0 91,633 5.4 9 5103 5102L_PH02_S00 LOO - -
5103 5102L_PH02_S03 L0Og 24,121 7.9 5103 5102L_PH02_S00 LOQO - -
5103 5102L_PH02_S00_L0p - - 5103 _5102L_PH02_S00_LQ0O - -
5103_5102L_PHO02_S01_LOp 22,031 4.9 5103_5102L_PHO02_S02_L1394,398| 5.7
19 5103 5102L_PHO02_S02 LOR 49,487 4.3 8 5103 5102L_PH02_S00 LOO - -
5103 5102L PH02 S03 LOR 94,414 6.3 5103 _5102L_PHO02_S00 L0 - -
5103 _5102L_PH02_S00_L0Op - - 5103_5102L_PH02_S00_LQ0 - -
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Table 63 5103Lower and 5102nining sequencing and stopes sequefoastinued)

Mining Stopes sequencing Tonnes |Au Ok
Sequence

5103 5102L PHO03 POl LO1 2,740 4.6
- 5103 5102L_PH03 P04 LO1 41410 7.5

5103 5102L PHO03 P00 LOO - -

5103 5102L PHO03 P00 LOO - -
5103 5102L_PHO03 P01 _LO2 55063| 5.9

6 5103 5102L PHO03 P00 LOO - -

5103 _5102L_PHO03_P00_LQO -

5103 5102L PHO03 P00 LOO - -
o 5103 5102L_PHO03_S01 LOgL 33862 4.3
% 5 5103 5102L PHO03 S02 LOfL 48,854| 4.7
© 5103 5102L PHO03 S04 LOL 36,288 4.7

E 5103 5102L_PHO03 S00 LOD - -
~ 5103 5102L PHO03 S01 LOp 77,399 4.6
8 4 5103 5102L_PHO03_S02 LOR 18316 4.1
S 5103 5102L PHO03 S04 LOp 74430 5.8

[ 5103 _5102L_PHO03_S00_L0OP - -
a 5103 5102L PHO03 S01 LOB 36,336| 5.6
8 3 5103 5102L PHO03 S02 LOB 78,876 4.9
To) 5103 5102L_PH03 S04 LOB 18,822 6.2

5103 5102L_PH03_S00 L0OP - -
5103 5102L_PHO03_S01 LO4 59,177| 5.1

2 5103 5102L PH03_S00 L0OP -

5103 _5102L_PHO03_S00_L0OP -

5103 5102L_PH03_S00 L0OP - -
5103 5102L PHO03 S01 LOp 42375 7.1

1 5103 5102L_PHO03_S00_LOP - -

5103 5102L_PHO03_S00 L0OP -

5103 _5102L_PHO03_S00_L0OP -
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Table 63 5103Lower and 5102nining sequencing and stopes sequefoastinued)

Mining

Stopes sequencing Tonnes |Au Ok
Sequence

5102 _Long_STPO01_LO1 12,544 9.3
5102 _Long STPO0O_L0OO - -
5102 Long STPOO LOO - -
5102 _Long_STPO0O_L0OO - -
5102_Long STPO01_L02 22,236 11.6
5102 Long STPOO LOO - -
5102 _Long STPO0O_L0OO - -
5102 Long STPOO LOO - -
5102 _Long STPO01_LO3 14,256 12.0
5102 _Long STPOO_LOO - -
5102_Long_STP0O_L0OO - -
5102 _Long STP0O_L0OO - -
5102 Long STPO1_L0O4 7,894 10.2
5102 _Long_STPO0O_L0OO - -
5102 _Long STPO0OO0_LOO - -
5102 Long STPOO LOO - -
5102 Long STP02_L0O1 8,197 6.7
5102 Long STPOO LOO - -
5102 _Long_STPO0O_L0OO - -
5102 _Long STPOO_LOO - -
5102 _Long_STP02_L02 4,362 6.4
5102 _Long STPO0O_L0OO - -
5102 Long STPOO LOO - -
5102 _Long_STPO0O_L0OO - -

(Phase4 - 5103 Lower_Long)

N

5103L_5102
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6.14 Lower 5103 andMiddle 5103Longitudinal
Lower 5103 and Middle 5103 Longitudiraieasare mined usinghelongitudinal long

hole stope mining methodl'he Middle 5103 longitudinal constis of two mining aresandthe
Lower 5103 Longitudinahasone. Each lode is divided by stopedaach stope consist of a

series of lifts (see Figuré.6, and Figuré.7).

LO6 LO4 LO2

STPO1
STPO2 STP: Stope
L: Lift
STPO3
Figure6.6 Lower 5103- Longitudinal(Long View)
Areal
Area2

Figure6.7 Middle 51037 MiningArea (Long View)

The sequencing is as follow:

1 Stope 1is to be comleted before stope 2 and 2 before stope3.

T I'n each stope, I|liftl has toetbhe mined
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6.14.1 Lower 5103 andMiddle5103 Longitudinal mining sequencing and stopes sequences

Based on the organization and sequencing rules desaorsectior6.1.2the mining and
stopes sequencirgf Lower 5103 and Middle 5103 Longitudinal agéven inTable 64 and
Table 65. The tonnages and the grade (g/t) defined by ordinary kriging (Au OK) for each stope

sequences are given as well.

Table 64 Lower 5103 Longitudinaiining sequencing and stopes sequences

Mining Stopes sequencing Tonnes |Au Ok

Sequenc
© | 12 |L 5103 Long STPO1 LOLL 14986| 5.7
-_g 11 [L 5103 Long STPO1 LOR 26,787 5.7
S| 10 |L 5103 Long STPO1 LOB 33,755| 6.6
‘S| 9 [L 5103 Long STPO1 LOW 39787 8.2
S 8 [L 5103 Long STPOl LOp 45509 8.5
— 7 |L 5103 Long STPO1 LOp 187264| 7.8
9 6 |L 5103 Long STPO2 LOL 12,923] 8.9
— 5 |L 5103 Long STPO2 LOp 32,289 7.4
O ™4 ]L 5103 Long_STPO02_LOB 23785 6.1
g 3 |L 5103 Long STPO2 LOW 17,607 7.0
3 2 |L 5103 Long STPO3 LOL 13,716 7.9
— 1 |L 5103 Long STP0O3 LOp 8501] 6.6

Table 65 5103Middle Longitudinalmining sequencing and stopes sequences

Mining .
Sequenc Stopes sequencing Tonnes | Au Ok
8 M_5103 LongAO1_STPO1_LOL 21,925 5.1
_ M_5103_LongAO01_STPO1_LOp - -
g 7 M_5103_LongA02_STPO1 LOL 7,581 3.9
S M_5103 LongA02_STPO1_LOD - -
g 6 M_5103 LongAO1 STPO1 LOP 44,166 6.2
g M_5103 LongA02_STPO1 LOP 12,452 3.8
o 5 M_5103 LongA02_STPO1 LOB 27,344 5.0
- M_5103 LongA02_STPO1_LOD - -
% 4 M_5103 LongAO1_STPO1_LOB 45,837 6.0
o M_5103 LongAO1_STPO1_LOp - -
= 3 M_5103 LongAO1_STPO1_LO#A 22,408 6.6
™ M_5103_LongA01_STPO1 LOD - -
S 2 M_5103 LongAO1_STP02_LOL 33,273 5.0
o M_5103 LongAO01_STPO02_LOp - -
1 M_5103 LongAO1_STP02_LOP 48,183 4.4
M_5103 LongA02_STP02_LOL 50,740 4.5
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6.2 Lode 5105

As shown in Figuré.8. Lode5105is divided into two main mining areas105 Upper and 5105
Lower. The5105Upperis mined usinghelongitudinal longhole stopping method and §i©5
Loweris mined usinghetransversal longhole method with a small portiorti®longitudinal

method.

5105 Upper

5105 Lower

Figure6.85105 Lodg(Long View)

As shown inFigure.6.9, the5105Upperis mined from left to right, bottom up using

longitudinal longhole stopping and the numbers represent theiorddich each stope is mined.

On the other hand105Loweris mined mainly using transversal stoping, however a

small pation located in front of the transversal stope is minedgukingitudinal stopping.
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Lower5105is mined by phase and and follstihe same sequence logic as describe above (see
5103 Lower transversandFigure6.10).

Figure6.9 5105 UppeKLong View)

Figure6.105105 Lower(Long View)

6.2.1 Lode 5105 mining sequencing and stopes sequences

Based on the organization and sequencing rules describe in €2tibnde5105
mining and stopes sequencing is givei ale 66, Table 67, andTable 68. The bnnages and
the grade (g/t) defined by ordinary kriging (Au Ok) for each stope sequences are given as well.

100



Table 66 5105 Upper Longitudinahining sequencing and stopes sequences

Mining
Sequenc
31]5105U_Longit S01 27,452 2.9
30/5105U_Longit_S02 55,617 3.1
29/5105U_Longit S03 17,791 3.7
28/5105U_Longit_ S04 19,300 3.7
27|5105U_Longit S0% 47,057 3.5
26/5105U_Longit S0 13,493 3.7
25/5105U_Longit SO7 17,150 3.2
2415105U_Longit S08 18,505 3.5
235105U_Longit_ S09 44,629 3.3
22|5105U_Longit S10 16,330 3.5
21)5105U_Longit S11 5,893 2.8
20/5105U_Longit S12 12,743 3.4
19/5105U_Longit_S13 19,067 4.1
185105U_Longit_ S14 40,174 2.8
17|/5105U_Longit S1% 7,431 2.8
16/5105U_Longit S16¢ 13,323 3.4
15/5105U_Longit_S17 10,880 3.5
14|5105U_Longit S18§ 18,556 4.8
135105U_Longit_ S19 35,311 3.0
12|5105U_Longit S20 39,005 2.5
11|5105U_Longit_S21 18,133 3.9
10[5105U_Longit_S22 15,935 3.5
9/5105U_Longit_ S23 31,155 5.2
8/5105U_Longit_S24 16,202 4.9
7/5105U_Longit_S2% 30,206 3.9
6/5105U_Longit_S2¢ 5,404 2.3
5/5105U_Longit_S27 26,893 3.9
4
3
2
1

Stopes sequencir] Tonnes | Au Ok

5105 Upper Longitudinal

5105U_Longit S2§ 16,808 5.0
5105U Longit S29 10,352 5.0
5105U Longit S30 34,146 3.9
5105U Longit S31 12269] 35
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Table 67 5105 Lowemining sequencing and stopes sequences

Mining

Mining

Mining

Sequent Stopes sequencing | Tonnes | Au Ok Sequent Stopes sequencing | Tonnes | Au Ok Sequent Stopes sequencing | Tonnes | Au Ok
5105L_PHO0 Long LO1 40540 44 5105L_PHO00 Long L10 13276 3.2 5105L PHO1 S04 L01 43334 37
38 |5105L_PHO0 Long LOQ - 21 |5105L_PH00_Long_LOO 16 [5105L_PHO1 P02 LOp 49,745 3.3
5105L_PH00_Long_L0dJ - - 5105L_PH00_Long_L0(b - - 5105L_PHO1 P00 LOD - -
5105L_PH00 Long L0O2 7159 36 5105L_PHO1 P03 L03| 49450 5.1 5105L_PHOL S02 LO? 46225 39
37 |5105L_PHOO0 Long LOQ - 26 [5105L_PHOL PO1 L02| 27,064 31| 15 |5105L PHO1 SO1 LOB 53854 4.3
5105L_PH00_Long_L0dJ - - 5105L_PHO1 P02 L02| 28172 4.8 5105L_PHO1 S00 LOD - -
5105L_PH00 Long LO3 4352 38 5105L_PHO1 P02 LO3| 27277 44 5105L_PHO1 S04 L02 40326 4.0
36 [5105L_PHOO_Long_LOG 25 |5105L_PHO1 S01_LO1) 27814| 44| 14 |5105L_PHO1 S00_LOp
5105L_PH00_Long_L0(b - - 5105L_PHO1 S03 L02| 26388 4.1 5105L_PH01_800_L04) - -
5105L_PH00 Long LO4 6983 7.3 5105L_PH01_S03 L02| 21554 38 5105L_PHOL SOL LO4 65212 36
35 [5105L_PHOO Long LO§ - 24 |5105L_PHOL P00 LOO] - 13 |5105L PHO1 S02 L0 45437 33
- 5105L_PH00_Long_L0(b - - 5105L_PHOL P00 LOO| - - 5105L_PHO1 S00 LOD - -
% 5105L_PH00 Long 0% 10332 59 5105L_PH01_S03 LO3| 44603 5.1 5105L PHO1 S02 L04 46416 4.4
g 34 |5105L_PHOO Long LOQ - 23 |5105L_PHOL P00 LOO] - 12 |5105L PHO1 S04 LO3 31,043 34
o 5105L_PH00_Long_L0d) - - 5105L_PHOL P00 LOO| - - 5105L_PHO1 S00 LOD -
5 5105L PHO0 Long LOG 7346 5.8 5105L PHO1 S02 LO1| 47102 55
2 33 |5105L_PHOO Long LOQ - 22 |5105L_PHO1 SO1 L02| 26396| 25
3 5105L_PH00_L0ng_L0dJ - - 5105L_PHOL P00 LOO| - -
0 5105L_PHO0 Long LOT 10435 45 5105L_PHO1 P02 L04{ 31264 4.0
a 32 |5105L_PHOO Long LOQ - 21 |5105L_PHOL P00 LOO] -
n 5105L_PH00_L0ng_L0¢ - - 5105L_PHOL P00 LOO| - -
5105L_PH00_Long_L0$ 1304 34 5105L_PHO1 P04 L02| 23019 4.7
3l 5105L_PH00_L0ng_L0¢ - 20 |5105L_PHOL P00 LOO] -
5105L_PH00_L0ng_L0dJ - - 5105L_PHOL P00 LOO| - -
5105L PHOL P03 LO1{ 30415 4.4 5105L_PHO1 P04 L03| 9,726| 4.6
30 |5105L_PHOO Long LOQ - 19 |5105L_PHOL POO LOO| -
5105L_PH00_Long_L0dJ - - 5105L_PHOL P00 LOO| - -
5105L PHOL P03 L02( 27,789 4.2 5105L_PHO1 P04 L04| 32276 4.3
29 |5105L_PHOO Long LOO - 18 |5105L_PHOL P00 LOO| -
5105L_PH00_L0ng_L0¢ - - 5105L_PHOL P00 LOO| - -
5105L_PH00_L0ng_L0§) 14762 33 5105L_PHO1 P04 L05| 19082 4.0
28 [5105L PHO1 PO1 LO1| 22070 33| 17 |5105L PHO1 P00 LOO| -
5105L PHOL P02 LO1{ 19840 6.3 5105L_PHO01_P00_L0O
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Table 67 5105 Lowemining sequencing and stopes sequefoastinued)

Mining
Sequenc
11|5105L_PHO2 P03 LO1| 14,308 3.9
5105L_PHO02_P00_L0O - -
5105L_PHO02_P00_L0O - -
10/5105L_PHO02_S04_L01| 40,531 5.4
5105L_PHO02_P03_L02| 14,237 4.3
5105L_PHO02_P00_L0O - -
9|5105L_PHO02_P03_L03[ 40,373 4.2
5105L_PHO02_S04_L02| 57,271 3.9
5105L_PHO02_P00_L0O - -
8|5105L_PHO02_S01_LO1|[ 43,250 2.6
5105L_PHO02_S03_LO1| 47,598 5.2
5105L_PHO02_P00_L0O - -
5105L_PHO02_S04_LO3| 24,060 4.8
5105L_PHO02_S03_L02| 41,891 4.3
5105L_PHO02_P02_L0O1] 29,213 2.7
6/5105L_PHO02_P02_L02[ 27,291 4.1
5105L_PHO02_S03_LO3| 42,647 4.0
5105L_PHO02_P00_L0O - -
5/5105L_PHO02_P02_L03| 62,207 3.2
5105L_PHO02_P00_L0O - -
5105L_PHO02_P00_L0O - -
4(5105L_PHO02_S02_LO01| 26,126 3.9
5105L_PHO02_S01_L02| 36,690 2.5
5105L_PHO02_S00_L00 - -
3|5105L_PHO02_S02_L02| 41,158 34
5105L_PHO02_S00_L00 - -
5105L_PHO02_S00_L00 - -
2|5105L_PHO02_S01_LO3| 16,668 3.1
5105L_PHO02_S00_L00 - -
5105L_PHO02_S00_L00 - -
1|5105L_PHO02_S02_L03| 33,226 3.6
5105L_PHO02_S00_L00 - -
5105L_PHO02_S00_L00 - -

Stopes sequencing | Tonnes | Au Ok

~

5105 Lower Phase2
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6.3 Lode 5107 Longitudinal sequencing

Lode5107is mined using longitudinal long hole stoping and divided into two phases.
The first phase, Phasel, is aceelssn the left sice and the second phase acedskrough the
right side(see Figuré.11). Phasel has to be completed before phase2 and the numbers represent

the sequence in wth each stope should be mined.

-----‘-'---------1

5107 Phasel—

5107 Phase2

et

— - -------J_

Figure6.11 Lode5107 Longitudina(Long View)

6.3.1 Lode 5107 Longitudinal mining sequencingand stopes sequences

Based on the organization and sequencing déssribe5107 longitudinal Lode mining
and stopes sequenciigygiven inTable 68. The tonnages and the grade (g/t) defined by ordinary
kriging (Au OK) for each stope sequences are given as well.
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Table 68 5107mining sequencing and stopes sequences

Mining Stopes sequencin| Tonnes | Au Ok
Sequenc
42/5107_PHO1_STPOL 21 25
4115107_PHO01_STPOR 24 3.4
40,5107 _PHO1_STPOB 7 5.3
39(5107_PHO1_STPO4 20 2.6
385107_PHO1_STPOp 20 2.9
37/5107_PHO1 STPOB 13 4.1
36(5107_PHO1_STPOY 13 2.7
35(5107_PHO1 STPOB 17 2.7
‘E') 34{5107_PHO01_STPOP 24 4.9
% 335107_PHO1_STP1D 16 3.0
c 32(5107_PHO1 STP1fL 15 2.8
an 315107 _PHO1 STP1P 28 5.0
5 30[5107_PH01_STP1B 4 2.8
— 29(5107_PHO1_STP14 6 2.8
Lo 285107_PHO01_STP1b 28 3.9
27|5107_PHO1 STP1p 8 4.3
26(5107_PHO02_STPO[L 36 2.5
25/5107_PH02_STPOR 28 2.7
24(5107_PHO02_STPOB 25 3.1
23(5107_PHO02_STPO4 26 2.9
22(5107_PHO02_STPOp 19 2.7
21/5107_PHO02_STPOp 18 2.8
20(5107_PHO02_STPO/7 30 3.1

Table 68 5107mining sequencing and stopes sequefoastinued)

Mining Stopes sequencin| Tonnes | Au Ok
Sequenc

19/5107_PH02_STPOB 29 2.9
18/5107_PHO02_STPOP 16 2.9
17/5107_PH02_STP1D 27 3.2
16(5107_PHO02_STP1l 28 3.7
15(5107_PH02_STP1P 29 3.2
14/5107_PHO02_STP1B 35 3.0

% 13/5107_PHO02_STP14 26 3.9
% 12/5107_PHO02_STP16 33 3.9
N 11/5107_PHO02_STP16 37 3.3
a 10/5107_PHO02_STP1y7 19 3.6
5 9|5107_PH02_STP1B 29 39
UH) 8|5107_PH02_STP1P 30 3.3
7|15107_PHO01_STP1J7 31 5.3
6/5107_PH02_STP2D 14 3.2
5|5107_PH02_STP2/L 25 34
4/5107_PHO02_STP2p 7 3.2
3|5107_PHO01_STP1B 15 54
2|5107_PH02_STP2B 33 3.3
1/5107_PH02_STP2# 5 3.9
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6.4 Lode 9105

Lode9105is divided into two miningregiors; the 9105 gperandthe 9105 lower(see

Figure6.12).

9105 Upper

Figure6.12 Lode9105(Long View)

9105 Lower

Both 9105 Lower longitudinal and 91Qpper longitudinal are mined from left end to right,

bottom up. As regard to the sequencing, stope01 has to be mined before stogiepethtiefore

stope3é I n each stope | ift 1.eth@eeFiguos.1®b&6.140i n e d

LO3

LO2

LO1

STP: Stope
L: Lift

Figure6.13 9105 Lowerongitudinal stope (bng view
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STPO1 || STPO2 STPO3

!

LO3

LO2

LO1

\L \l/ STPO4

STP: Stope
L: Lift

Figure6.14 9105 Upper longitudinal stogeong view

6.4.1 Lode 9105 mining sequencing and stopes sequences

Based on the organization and sequencing rules describ&@beode mining and

stopes sequencing is givenTiable6.9, and Table 6.0. The tonnages and the grade (g/t) defined

by ordinay kriging (Au OKk) for each stope sequences are given as well.

Table 69 9105 Uppemining sequencing and stopes sequences

Mining Stopes sequencing Tonnes |Au Ok
Sequenc

15 |U_9105 STPO1 LOL 38,991| 3.1

14 |U_9105 STPO1_LOR 46,932| 3.9

13 |U_9105 STPO1 LOB 10,860 4.2

12 |U_9105 STP02 LOL 36,399| 2.7

5 11 |U_9105 STP02 LOR 36,187| 4.1

Q 10 |U_9105 STP02 LO3 6,483| 4.6

% 9 |U 9105 STPO3 LOL 43375 3.2

0 8 U 9105 STP03 LOP 31,220 4.1

53 7 U_ 9105 STP03 LOB 1,793| 4.4

fo)) 6 U 9105 STP04 LOL 12519| 4.5

5 U_9105 STP04 LOP 38,358| 4.6

4 U_9105_STP04 LOB 14,026 4.5

3 U 9105 STP05 LO1 37,428| 6.9

2 U_9105_STPO05 LOR 36,387| 5.5

1 U 9105 STP05 LOB  299| 4.5
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Table 6.0 9105Lower mining sequencing and stopes sequences

Mining Stopes sequencif Tonnes [Au Ok Mining Stopes sequencil Tonnes |Au Ok
Sequenc Sequenc

100 [9105L_STP_01 L 15,963| 3.1 50 9105L_STP_15 i 36,329 7.1

99 |9105L STP 01 P 11,864 2.7 49 |9105L_STP_15 P 26,704| 10.0

98 9105L_STP_01 B 5343 3.4 48 9105L_STP_15 B 26,684 9.4

97 9105L_STP_02 fi 46,693| 2.2 47 9105L_STP_15 @4 7,098 9.7

96 9105L_STP_02 P 33,433 2.3 46 9105L_STP_16 [ 53,420( 5.5

95 |9105L_STP_02 B 14,619 4.4 45 |9105L_STP_16 P 33,814| 6.9

94 |9105L_STP_03 [ 72,284 2.9 44  |9105L_STP_16_B 34,265| 9.7

93 9105L_STP_03 P 38,238 3.2 43 9105L_STP_16 @4 27,370/ 8.8

92 |9105L_STP_03 B 14,157 4.7 42 |9105L_STP_16 b 17,336| 5.7

91 9105L_STP_04 f1 43,356] 5.0 41 9105L_STP_17 i 22,010{ 4.3

90 9105L_STP_04 P 30,306 5.3 40 9105L_STP_17 P 26,788 9.1

89 9105L_STP_04 B 12,156 5.5 39 9105L_STP_17 B 28,528 9.3

88 9105L_STP_05 fi 31,687 4.4 38 9105L_STP_17_ @A 18,914 7.9

87 9105L_STP_05 P 41,399| 5.8 37 9105L_STP_18 fi 26,095 7.3

86 9105L_STP_05 B 34,714 7.4 36 9105L_STP_18 P 31,660 8.4

85 9105L_STP_05 4 11,446| 5.4 35 9105L_STP_18 B 27,435 7.4

84 |9105L_STP_06 [ 42,635| 4.7 34 |9105L_STP_18 @ 15852 6.8

83 9105L_STP_06 P 42,299| 6.2 33 9105L_STP_19 i 23,604 8.7

82 9105L_STP_06 B 34,137 8.0 32 9105L_STP_19 p 29,741 8.7

81 9105L_STP_06 4 15,718 5.0 31 9105L_STP_19 B 30,030{ 8.9

80 |9105L STP 07 fi 54,947 4.8 30 |9105L STP 19 ¢ 21,853 7.3

79 9105L_STP_07 P 45,663| 5.9 29 9105L_STP_20 o 21,177 8.9

o 78 |9105L_STP_ 07 B 31,907| 7.4 28 |9105L STP 20 p 23,223| 10.3
= 77 9105L_STP_07 4 25,682 4.8 27 9105L_STP_20 B 28,840 7.4
3 76 9105L_STP_07 b 13,451| 5.9 26 9105L_STP_20 @A 26,330 8.3
To) 75 [9105L STP 08 | 60,349| 4.1 25 |[9105L STP 20 5 9478 7.3
8 74 |9105L_STP_08 P 42645| 6.1 24 |9105L _STP 21 i 21,711 9.6
o} 73 9105L_STP_08 B 34,343 6.3 23 9105L_STP_21 P 26,289 9.3
72 9105L_STP_08 4 35,851 5.2 22 9105L_STP_21 B 25231 7.5

71 9105L_STP_08 b 20,662 6.4 21 9105L_STP_21 @4 20,908 7.2

70 9105L_STP_09 fi 30,525 5.5 20 9105L_STP_21 b 596| 6.6

69 [9105L STP 09 p 30475| 5.8 19 |9105L STP 22 I 21,600 7.3

68 9105L_STP_09 B 32,588 5.5 18 9105L_STP_22 P 28,063 7.4

67 |9105L STP 09 W 20,758 5.7 17 |9105L STP 22 B 25907| 7.4

66 9105L_STP_10 [1 32,545| 5.8 16 9105L_STP_22_ @4 13,608| 6.7

65 9105L_STP_10 P 32,243 6.0 15 9105L_STP_23 I 29,678 4.7

64 9105L_STP_10 B 12,615| 5.7 14 9105L_STP_23 P 38,430| 5.2

63 9105L_STP_11 f1 36,136 6.1 13 9105L_STP_23 B 27,061 7.2

62 |9105L STP 11 P 41,710| 6.7 12 |9105L_STP_ 23 4 5993| 6.5

61 9105L_STP_11 B 23,091 8.3 11 9105L_STP_24 i 35269 3.8

60 9105L_STP_12 f1 44,253 5.8 10 9105L_STP_24 P 46,356| 4.4

59 9105L_STP_12 P 35,651 8.1 9 9105L_STP_24 B 31,369 6.8

58 9105L_STP_12 B 28,714 8.1 8 9105L_STP_25 i 33,055 4.3

57 9105L_STP_13 [1 35,407 7.8 7 9105L_STP_25 P 40,084| 4.7

56 9105L_STP_13 P 35,508 9.3 6 9105L_STP_25 B 23,361 5.5

55 9105L_STP_13 B 22,891 8.8 5 9105L_STP_26 i 48433 3.1

54 9105L_STP_14 [1 30,822 7.7 4 9105L_STP_26 P 33,210| 4.1

53 |9105L_STP_ 14 P 31,170 9.7 3 9105L_STP_26 B 9,219| 4.4

52 9105L_STP_14 B 32,531 9.2 2 9105L_STP_27 [ 39,033| 3.1

51 9105L_STP_14 4 17,323| 9.5 1 9105L_STP_27 P 20552| 3.7
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659101 Lode and 9102

Both 9101 and 910Bdes are divided into 2Znining regiors (see Figuré.15). The Upper
9101 andthe Upper9102 are mined usingdaance transverse long hole @itay andthe Lower
9101 andthe Lower 9102 are minedusing longitudinal longhole stoping metlsodhe Lower
9101and 9102 ower are mined usg the same logic as 5103 Lower Longitudifdie Upper
9101 should be mined in accordance with 94B2e section 64) and he sequencing between

9101 and 9102 will be discussed later in this chapter.

Figure6.15 9101 and 9102 0des(3D View)
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Both 9101 and 9102Jpper are mined bthetransverse advance facing method. The

sequence is as follav
1 All phasel has to be completed befgrkase2 and phas2 before phasa.etc.
1 St o poeafed in different rawn a givenphase can be independently ndne

1 In each stope, liffl has to be mined befe lift 2 and lift2 before lift3.etc.For the long

term sequencing purposes lift located in the same stope are merged.

Figure.6.B. shows a plan view of 9101 transveasivance facing antthe stope sequence are
organized by raw and by phasiae numbepn each stopeepresergthe phasesequencée.g. 1

represent phasei) which each stope is mined.

Figure6.16 9101 Lode transverse advance fadqiBtan view
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6.5.19101 and 9102.ode
Based on the organization aselquencing rules describe ababes 9101 and 9102 Lode

mining and stopes sequeng is given inTable 6.1, Table 612, andTable 613. The tonnages
and the grade (g/t) defined by ordinary kriging (Au Ok) for each stapeesees are given as

well.

Table 6.1 9101 Lowemining sequencing and stopes sequences

Mining Stopes sequencing | Tonnes |Au Ok
Sequenc|
9101L_PHO01 RO1 M 26,973 2.9
9101L_PHO1_RO0O2 31,866 3.1
7 9101L_PHO1 RO3 6,678 3.5
9101L_PHO1 R0OO_DOJL - -
9101L_PHO1_RO0O0_DOp - -
9101L_PHO1 R0OO_DOB - -
9101L_PHO02_RO1 15,982 2.9
9101L_PHO02_RO02 23,653 3.0
6 9101L_PHO02_R03_M 79,995 3.2
9101L_PHO2_ RO04 28,527 2.6
9101L_PHO2_RO5 647 2.6
9101L_PHO02_RO00_DOL - -
9101L_PHO3_R04 29,728 2.7
9101L_PHO03_RO05 14,881 2.7
5 9101L_PHO03_R06 8,239 2.7
9101L_PHO03_RO7 12,235 2.7
9101L_PHO3 RO0O8 13,134 2.5
9101L_PHO03 R0OO_DOJL - -
Fes) 9101L_PHO04_RO0O4 27,804 2.8
= 9101L_PHO4_RO6 19,430 2.9
S 4 |9101L PHO4 RO7 17.971] 2.8
S 9101L_PHO4_ ROO_DOlL - -
— 9101L_PHO04 R0OO_DOpP - -
© 9101L_PHO04_R0O_DOB - -
9101L_PHO5_RO04 22,624 2.9
9101L_PHO5_RO06 19,581 2.6
3 9101L_PHO5_RO7 21,104 2.5
9101L_PHO5_RO08 8,489 2.6
9101L_PHO5_R00_DOL - -
9101L_PHO5 R00_DOpP - -
9101L_PHO06_RO1 13,333 3.6
9101L_PHO6_RO02 30,230 3.3
> 9101L_PHO06_RO03 33,770 3.1
9101L_PHO6_RO06 7,013 2.6
9101L_PHO06_RO7 9,416 2.4
9101L_PHO6_RO08 21,686 2.4
9101L_PHO7_RO2 25,189 3.4
9101L_PHO7_RO3 24,789 3.1
1 9101L_PHO7 R0OO_DOJL - -
9101L_PHO7_RO0O0_DOp - -
9101L_PHO7_R0OO_DOB - -
9101L_PHO7_R0O0_DO# - -
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Table 6129101Uppermining sequencing and stopes sequences

Mining Stopes sequencing | Tonnes [Au Ok Mining Stopes sequencing | Tonnes [Au Ok Mining Stopes sequencing | Tonnes [Au Ok
Sequenc Sequenc Sequenc
9101U_PHO1 RO1 LOY 8786 3.1 9101U_PH05 R01 Mq0 47,767 28 9101U_PH09 R01 MQ0 27,960 2.2
9101U_PHO1 R02 MOp 29974| 34 9101U PH05 R02 MQ0 23336| 3.7 9101U PH09 R02 LOL 25692| 3.1
9101U_PHOL R03 MOp 31652 39 9101U_PH05 R00 DOL - 9101U_PH09 R00 DOL -
9101U_PH01 R04 101 19479 33 9101U_PH05_R00_D(2 9101U_PH09_R00_D(2
9101U_PH01_R00_DO - 9101U_PH05_R00_D(3 9101U_PH09_R00_D(3
34 19101U_PHO1 R00 DO 30 |9101U_PHO5 R00 D04 26 9101U_PHO09 R00 D04
9101U_PH01 R00_DO! 9101U_PH05 R00_D(5 9101U_PH09 R00_D(5
9101U_PH01_R00_D0! 9101U_PH05_R00_D(6 9101U_PH09_R00_D(6
9101U_PH01_R00_DO 9101U_PH05_R00_D(7 9101U_PH09_R00_D(7
9101U_PH01_R00_DO 9101U_PH05_R00_D(8 9101U_PH09_R00_D(8
9101U_PH01 R00 DO - - 9101U_PHO05 R00 DO9 - - 9101U_PHO09 R00 DO9 - -
9101U_PHO02_RO1_MOp 30806 3.2 9101U_PH06 R0O1 MQ0 59,105 3.0 9101U PH10 RO LOL 3793| 3.1
9101U_PH02_R02_M0¢) 72979 34 9101U_PH06 R02_MQ0 27,785 3.3 9101U_PH10 R02_MQ0 24456] 2.8
9101U_PH02_R03_M01) 50581 38 9101U_PH06_R00_DQ1 - 9101U_PH10_R03_MQ0 44,109 4.3
9101U_PH02_R04_MOb 45009| 35 9101U_PH06_R00_D(2 9101U PH10 R04 MQ0 33742| 3.9
9101U_PH02 R05 101 18290 33 9101U_PH06_R00_D(3 9101U_PH10 R07 MQ0 60,716] 6.2
33 |9101U_PHO02 RO6_MOp 32,003] 49| 29 [9101U_PHO6_R00_DQ4 25 |9101U_PH10 ROO DOL -
9101U_PH02_R00_DO 9101U_PH06_R00_D(5 9101U_PH10_R00_D(2
9101U_PH02_R00_DO! 9101U_PH06_R00_D(6 9101U_PH10_R00_D(3
) 9101U_PH02_R00_DO! 9101U_PH06_R00_D(7 9101U_PH10 R00 DG4
% 9101U_PH02_R00_D0: 9101U_PH06_R00_D(8 9101U_PH10_R00_D(5
D 9101U_PH02_R00_DO - - 9101U_PH06 R00 DJ9 - - 9101U_PH10 R00 DG6 - -
8 9101U_PHO3 RO1_MOp 12569 33 9101U_PH07_R01_MQ0 53570| 2.8 9101U_PH11 R03_MQ0 56496 4.3
- 9101U_PH03_R02_M0¢) 23039 36 9101U PHO7 R02 LOL 21658 3.8 9101U PH11 R04 MQ0 56,257| 4.4
% 9101U_PHO03 R05 MOp 36548] 3.6 9101U_PHO7 R00 DQL - 9101U PH11 R05 MQ0 49584| 3.9
9101U_PH03_R00_DO - 9101U_PH07_R00_D(2 9101U_PH11 R06_MQ0 45333| 4.7
9101U_PH03_R00_DO! 9101U_PH07_R00_D(3 9101U_PH11 R08_MQ0 68218| 6.9
32 |9101U_PH03 R00_DO 28 |9101U_PHO07_R00_ D04 24 19101U_PH11 R00 DL
9101U_PH03 R00_DO: 9101U_PH07 R00_D(5 9101U_PH11 R00_D(2
9101U_PH03_R00_DO 9101U_PH07_R00_D(6 9101U_PH11 R00_D(3
9101U_PH03_R00_DO 9101U_PH07_R00_DQ7 9101U_PH11 R00_DG4
9101U_PH03_R00_D0 9101U_PH07_R00_D(8 9101U_PH11 R00 D@5
9101U_PH03 R00 DO§ - - 9101U_PH07 R00 DQ9 - - 9101U_PH11 R00 DG6 - -
9101U_PHO04 RO L01 28340 2.9 9101U PH08 R0O1 MQ0 50,206| 2.7 9101U PH12 R02 MQ0 15534 3.1
9101U_PHO04 R02_ MOD 25669 3.6 9101U_PH08 R02_MQ0 22484| 3.2 9101U_PH12 R03 MQ0 84215 4.2
9101U_PH04_R00_DO - 9101U_PH08 R00 DOl - 9101U_PH12 R04 M(0107,662( 4.4
9101U_PH04 R00_DO: 9101U_PH08_R00_D(2 9101U_PH12 R05_MQ0 50318] 45
9101U_PHO04 R00_DO! 9101U_PH08 R00_D(3 9101U_PH12 R06 MQ0 36,742 45
31 |9101U_PHO04 R00 DO 27 |9101U_PHO08 R00_ D04 23 |9101U_PH12 RO7 LOL 27,607| 7.8
9101U_PH04_R00_DO 9101U_PH08 R00_D(5 9101U_PH12 R08_MQ0 32977 9.7
9101U_PH04_R00_DO 9101U_PH08_R00_D(6 9101U_PH12 R09_MQ0 61,989| 6.7
9101U_PH04_R00_DO 9101U_PH08_R00_DQ7 9101U_PH12 R00 DQ1
9101U_PHO04_R00_D0§ 9101U_PH08 R00_D(8 9101U_PH12 R00_D(2
9101U_PH04_R00_D0$ 9101U_PH08 R00_D(9 9101U_PH12 R00_D(3
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Table 6129101 Uppemining sequencing and stopes sequeloastinued)

Mining . Mining . Mining .

Sequenc Stopes sequencing | Tonnes [Au Ok Sequenc Stopes sequencing | Tonnes [Au Ok Sequenc Stopes sequencing | Tonnes [Au Ok
9101U_PH13 R03 L0] 22826 45 9101U_PH17 R04 Mq0 21,015 4.6 9101U_PH21 R07 MQ0 39181 4.9
9101U_PH13 R04 MOp 46,723| 4.7 9101U_PH17 R05 MQ0 67581 4.1 9101U_PH21 R08 MQ0 45949 6.5
9101U_PH13 R05 M09 58110 4.5 9101U_PH17 R06_MQ0 62926] 5.2 9101U_PH21 R09 MQO 72,552 11.7
9101U_PH13 R06_MO0p 41983 4.2 9101U_PH17 R07_MQO 55246 6.1 9101U_PH21 R11 MQO 45698 9.3
9101U_PH13 R07 M0 23576] 59 9101U_PH17 R08 LOL 30269 7.5 9101U_PH21 R13 LOL 27,788 9.6

22 (9100U_PH113 R00_D(1 18 [9101U PH17 R09 MQ0 59352| 11.0{ 14 (9101U PH21 R14 LOL 19222| 7.7
9101U_PH113 R00_D(?2 9101U_PH17 R10 Mqo 32389 114 9101U_PH21 R00 DGl -
9101U_PH113 R00 D03 9101U_PH17 R00 DQL 9101U_PH21 R00 D@2
9101U_PH113 R00_D(4 9101U_PH17 R00_DQ2 9101U_PH21_R00_DQ3
9101U_PH113 R00_D(@5 9101U_PH17_R00_DQ3 9101U_PH21_R00_DC4
9101U_PH113 R00 D06 - - 9101U_PH17 R00 DG4 - - 9101U_PH21 R00 DG5 - -
9101U_PH14 R03 M0p 30678 3.6 9101U_PH18 R03 MQ0 38,058 4.2 9101U_PH22 R07 MQ0 7483 4.9
9101U_PH14 R04 MOp 34,780 45 9101U_PH18 R04 LOL 23238 4.0 9101U_PH22 R08 MQ0 44361 6.1
9101U_PH14 R05 M09 60915 48 9101U_PH18 R05 M(Q0 45368 5.1 9101U_PH22_R09 MQO 56,690 9.7
9101U_PH14 R06_MO0p 42,306| 4.9 9101U_PH18 R06_M(0 46,602| 4.5 9101U_PH22_R10_MQ0 58592| 11.3
9101U_PH14 R07 L0] 10211 65 9101U_PH18 R07_M(0 39220 6.8 9101U_PH22_R12 MQO 41,828 9.2

21 [9101U_PH14 RO8 L0Y 18972| 11.3| 17 {9101U PH18 R08 MQ0 34,760 7.1| 13 |9101U PH22 R00 DQL
9101U_PH14 R00_DO! - - 9101U_PH18 R10 LOL 26,791 10.6 9101U_PH22_R00 D@2
9101U_PH14 R00 _DO: 9101U_PH18 R00 DQL 9101U_PH22 _R00 D(3

o 9101U_PH14_R00_DO: 9101U_PH18 R00_DQ2 9101U_PH22 R00_D04

% 9101U_PH14 R00_D04 9101U_PH18 R00_DQ3 9101U_PH22_R00_D(5

D 9101U_PH14 R00_DO! - - 9101U_PH18 R00O DG4 - - 9101U_PH22 R00 DG6 - -

| 9101U_PH15 R03 M0 70693 4.0 9101U_PH19 R0O3 LOL 5884| 36 9101U_PH23 R08 MQ0 54,908 5.4

8 9101U_PH15 R04 MOp 85066 4.7 9101U_PH19 R04 MQ0 20878 4.2 9101U_PH23 R09 MQ0 40,757 6.4

o 9101U_PH15 R05 M0p 45857 4.2 9101U_PH19 R05 M(0 24512 38 9101U_PH23 R10 MQ0 57596 12.6
9101U_PH15 R06_MOp 54534| 54 9101U_PH19 R06_M(0114,284| 45 9101U_PH23 R11 MQ0 55231 10.6
9101U_PH15 R07 M0 25071 6.0 9101U_PH19 R07 MQ0 97,018 5.2 9101U_PH23 R13 MQO 40472 7.9

20 [9101U_PH15 RO8 MOp 27818 9.7| 16 |9101U PH19 R08 LOL 27310 88| 12 |9101U PH23 R00 DQL
9101U_PH15 R09 M0 25237 10.3 9101U_PH19 R09 MJ0 30173| 86 9101U_PH23 R00_D(2
9101U_PH15 R10 M0 15059 4.5 9101U_PH19 R10 MJ0 30849 10.5 9101U_PH23 R00 D(3
9101U_PH15_R00_DO! - 9101U_PH19 R11 MQO 24990[ 5.7 9101U_PH23 R00_DC4
9101U_PH15_R00_DO: 9101U_PH19 R12 LOL 7981 9.1 9101U_PH23_R00_D(5
9101U_PH15_R00_DO: - - 9101U_PH19 R13 LOf 11,707| 10.5 9101U_PH23 R00 DG6 - -
9101U_PH16 R04 MO 21974| 57 9101U_PH20 _R06 _MQ0 19,685 3.7 9101U_PH24 R09 MQ0 42,092 6.1
9101U_PH16 R05 M0p 40658 4.1 9101U_PH20 R07 MQ0 48119 5.1 9101U_PH24 R10 MQ0 50816 9.1
9101U_PH16 R06 M0p 62,270| 5.2 9101U_PH20 R08 M(0 59325 7.4 9101U_PH24 R11 MQO 51,635 8.7
9101U_PH16_R07 M09 41824| 57 9101U_PH20 R09 MQO 50,717 9.4 9101U_PH24 R12 MQO 55117 8.7
9101U_PH16_R08 M0p 24202 10.1 9101U_PH20_R10_Mq0 39,046 10.3 9101U_PH24 R14 MQO 42346 6.6

19 |9101U_PH16 R09 MOp 29528| 145| 15 |9101U_PH20 R12 MQO 32931 10.1| 11 |9101U_PH24 R15 LOL 5465 3.3
9101U_PH16_R00_DO! - - 9101U_PH20 R00 D@L - - 9101U_PH24 R00 DGl -
9101U_PH16_R00_DO: 9101U_PH20 R00_D@2 9101U_PH24 R00 D@2
9101U_PH16_R00_DO: 9101U_PH20 R00 D@3 9101U_PH24 R00_D(3
9101U_PH16_R00_D04 9101U_PH20_R00_DQ4 9101U_PH24 R00_ D04
9101U_PH16_R00_DO! 9101U_PH20_R00_D{5 9101U_PH24_R00_D(5
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Table 6129101Uppermining sequencing and stopes sequelfoastinued)

Mining . Mining . Mining .
Sequenc Stopes sequencing | Tonnes |Au Ok Sequenc Stopes sequencing [ Tonnes |Au Ok Sequenc Stopes sequencing | Tonnes |Au Ok
9101U_PH25 R10 MOp 49501| 7.4 9101U_PH29 R12 Mqo 18739 7.3 9101U_PH33 R15 MQ0 23170| 10.1
9101U_PH25 R11_MOp 53329 8.2 9101U_PH29 R13 Mq0 23847| 9.0 9101U_PH33 R16_M(0 20234| 6.6
9101U_PH25 R12 MOp 50517| 7.0 9101U_PH29 R14 Mq0 43300 7.2 9101U_PH33 R00_D(Q1
9101U_PH25 R13 MOp 54965 7.8 9101U_PH29 R15 Mq0 36477 7.0 9101U_PH33 R00_D(2
9101U_PH25 R00 DO - 9101U_PH29 R16_Mq0 10,797| 6.5 9101U_PH33 R00_D(3
10 [9101U_PH25 R00_DO: 6 |9101U_PH29 R0OO D1 - 2 [9101U_PH33 R00_D4
9101U_PH25 R00_DO 9101U_PH29 R00_DQ2 9101U_PH33 R00_D{5
9101U_PH25 R00_D04 9101U_PH29 R00_D03 9101U_PH33 R00_D{6
9101U_PH25 R00_DO 9101U_PH29 R00_D04 9101U_PH33 R00_D{7
9101U_PH25 R00_DO 9101U_PH29 R00_D05 9101U_PH33 R00_D@8
9101U_PH25 R00 DO - - 9101U_PH29 R00 DO6 - - 9101U_PH33 R00 D9 - -
9101U_PH26 R11 MOp 56,380] 8.2 9101U_PH30_R13 Mq0 27,996 8.7 9101U_PH34 R15 LOL 8971 10.0
9101U_PH26 R12 M0p 52885 8.0 9101U_PH30_R14 MJ0 36,355 8.9 9101U_PH34 R16 LOL 15719] 58
9101U PH26 R13 MOp 52178 7.1 9101U_PH30 R15 M0 46010| 7.1 9101U PH34 R0 DOL -
9101U_PH26 R14 MOp 55453| 6.3 9101U_PH30 R16 LOL 18121| 7.4 9101U_PH34 R00_D(2
9101U_PH26_R00_DO - 9101U_PH30 R00 DQL - 9101U_PH34 R00_D@3
9 |9101U_PH26_R00_DO: 5 [9101U_PH30_R00_D(2 1 |9101U_PH34 R00_D04
9101U_PH26 R00_DO 9101U_PH30_R00_D03 9101U_PH34 R00_D{5
9101U_PH26 R00_D04 9101U_PH30_R00_D04 9101U_PH34 R00_D{6
0 9101U_PH26_R00_DO 9101U_PH30_R00_D05 9101U_PH34_R00_D{7
% 9101U_PH26 R00_DO 9101U_PH30_R00_D0p 9101U_PH34 R00_D@8
) 9101U_PH26_R00_DO - - 9101U_PH30 R00 D7 - - 9101U_PH34 R00_DQ9
| 9101U_PH27 R11 MOp 16223] 7.2 910U _PH31 R13 IOl 374 85
3 9101U_PH27 R13 MOp 30,186] 6.8 9101U_PH31 R14 Mqo 33780 9.7
o 9101U_PH27 R14 MOp 49,128| 59 9101U_PH31 R15 M0 34494 8.2
9101U_PH27 R15 0] 17862 44 9101U_PH31 R16 LOf 27045 64
9101U_PH27 R16 L01 7467| 46 9101U_PH31 R00 DL -
8 [9101U_PH27 R00 DO - 4 19101U_PH31 R00_DQ2
9101U_PH27 R00_DO 9101U_PH31_R00_D03
9101U_PH27 R00_DO 9101U_PH31_R00_D04
9101U_PH27 R00_D04 9101U_PH31_R00_D05
9101U_PH27 R00_DO 9101U_PH31_R00_D06
9101U_PH27 R00_DO - - 9101U_PH31 R00 D7 - -
9101U_PH28 R12 MOp 30,772| 6.9 9101U_PH32 R14 M0 14,955 10.1
9101U_PH28 R13 MOpD 32.809| 6.9 9101U_PH32 R15 Mq0 39,240 7.9
9101U_PH28 R14 101 2381| 7.0 9101U_PH32 R16 MJ0 32,151] 5.2
9101U PH28 R15 L0Y 17,155 6.5 9101U_PH32 R00O DOL -
9101U_PH28 R00_DO 9101U_PH32 R00_DQ2
7 |9100U_PH28 R00 DO 3 |9101U_PH32 R00_D(3
9101U_PH28 R00 DO 9101U_PH32 R00 D04
9101U_PH28 R00_D04 9101U_PH32_R00_D05
9101U_PH28 R00_DO 9101U_PH32_R00_Dd6
9101U_PH28 R00_DO 9101U_PH32_R00_DQ7
9101U_PH28 R00_DO 9101U_PH32_R00_D08
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Table 6139102Lower mining sequencing and stopes sequences

Mining

Mining

Stopes sequencing | Tonnes | Au Ok Stopes sequencing | Tonnes | Au Ok
Sequenc Sequenc
9102L_STPO1 LO1 6,834 54 9102L_STPO3 L02 10,347 7.3
9102L_STPO1 LO1 DO1 - - 9102L_STPO3_L02 DO1 - -
29 9102L_STPO1 LO1 DOP - - 17 9102L_STP03 L02 DOP - -
9102L_STPO0O1 LO01 DOB - - 9102L_STPO03 L02 DOB - -
9102L_STPO1 LO1 DO# - - 9102L_STPO03 L02_ DOf# - -
9102L_STPO1 LO1 DOb - - 9102L_STPO03 L02 DOb - -
9102L_STPO1 L02 8,207 5.1 9102L_STP04 LO1 10,120 5.2
9102L STPO1 L02 DOl - - 9102L_STP04 L01 DOl - -
o1 9102L_STPO1 L02 DO - - 16 9102L_STP04 L01 D02 - -
— 9102L_STPO1 L02 DOB - - 9102L_STP04 L01 DOB - -
g 9102L_STPO1_L02 D04 - - 9102L_STPO04 LO1 DO4 - -
g 9102L_STPO1_L02_DOb - - 9102L_STPO04 L01 DOb - -
et 9102L_STP02 LO01 8,814 4.3 9102L_STPO05 LO1 10,896 4.8
o 9102L_STP02_L01 DOl - - 9102L_STPO5 L01_DOL - -
o 20 9102L STP02 L01 DO - - 15 9102L_STPO05 L01 D02 - -
= 9102L STP02 L01 DOB - - 9102L_STPO05 L01 DOB - -
3 9102L_STP02_L01 DO4 - - 9102L_STPO05 L01_DO# - -
N 9102L_STP02_L01 DOb - - 9102L_STPO05 L01_ DO} - -
8 9102L_STP02 L02 12,806 6.0 9102L_STP06 LO1 517 5.9
()] 9102L_STP02 L02 DO1 - - 9102L_STP06 L01 DOl - -
19 9102L_STP02 L02 DO - - 14 9102L_STP06 L01 D02 - -
9102L_STP02 L02 DOB - - 9102L_STP06 L01 DOB - -
9102L_STP02 L02 DO4 - - 9102L_STP06 L01 DO# - -
9102L_STP02 L02 DO0% - - 9102L_STP06 L01 DO0% - -
9102L_STP03 LO1 6,777 4.6 9102L_STPO7_LO1 34,116 5.2
9102L_STP03 L01 DO - - 9102L_STP07 L01 DO - -
18 9102L_STP03 L01 DO - - 13 9102L_STP07 L01 DO - -

9102L_STP03_LO1 DO

9102L_STP07 LO1 DO

9102L_STP03_LO1 DO

9102L_STP07 LO1 DO

9102L_STP03_LO1 DO

=TT

9102L_STP07 LO1 DO
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Table 6139102 Lowemining sequencing and stopes sequefoastinued)

9102_PHO07_R00_D02

9102_PHO7_ R0OO_DO3

Mining Stopes sequencing | Tonnes | Au Ok Mining Stopes sequencing | Tonnes | Au Ok
Sequenc Sequenc
9102_PH02_R01_M 45,502 3.5 9102_PH08 R03_M 33,111 5.7
9102_PHO02_R02_M 18,296 4.4 9102_PHO08 R04_M 37,131 6.3
12 9102_PH02_R00_DO01 - - 6 9102_PH08 R05_M 70,794 9.1
9102_PH02_R00_D02 - - 9102_PH08 _R06_M 37,109 9.2
9102_PH02_R00_DO03 - - 9102_PH08 R07_M 25,332 10.4
9102_PH02_R00_D04 - - 9102_PH08 R00_DO01 - -
9102_PHO03 R01_MOO [ 16,255 3.7 9102_PH09_R03 18,517 7.0
9102_PHO03_R02 19,057 3.7 9102_PH09_R04_M 36,643 4.9
11 9102_PHO03_R00_DO01 - - 5 9102_PH09_R05_M 48,555 12.2
9102_PHO03_R00_D02 - - 9102_PH09_R06_M 54,527 9.1
9102_PHO03_R00_DO03 - - 9102_PH09_R08_M 18,312 7.8
9102_PHO03 _R00_D04 - - 9102_PH09_RO00_DO1 - -
— 9102_PHO04 _R01_M 28,645 4.6 9102_PH10_R04_M 22,152 4.6
% 9102_PHO04_R02_M 32,705 3.8 9102_PH10_R05_M 36,567 7.6
g 10 9102_PHO04_RO03 8,744 4.5 4 9102_PH10_R06_M 42,726 9.9
< 9102_PHO04_R00_D01 - - 9102_PH10_R0O7 32,687 10.7
a 9102_PHO04_R00_D02 - - 9102_PH10_R08 23,224 9.9
o 9102_PHO04_R00_DO03 - - 9102_PH10_R00_DO1 - -
& 9102_PHO05_RO01 11,062 6.2 9102_PH11 R05_M 37,713 3.8
) 9102_PHO05_R02_M 152,857 4.9 9102_PH11 R06_M 34,954 8.6
S 9 9102_PHO05_R03_M 41,320 4.0 3 9102_PH11 R07_M 76,077 8.8
o 9102_PHO05_R04_M 66,439 6.4 9102_PH11 R08_M 35,478 9.1
=2 9102_PHO5_R05_M 26,883 8.3 9102_PH11 R09_M 4,793 7.8
9102_PHO05_R00_DO01 - - 9102_PH11 R00_DO1 - -
9102_PHO06_R02_M 40,680 6.1 9102_PH12_R05_M 37,686 5.1
9102_PHO06_R03 M 86,653 5.6 9102_PH12_R06_M 21,905 7.3
8 9102_PHO06_R04_M 52,362 7.5 2 9102_PH12_R08_M 40,339 8.0
9102_PHO06_R06 20,370 9.9 9102_PH12_R09_M 15,052 7.6
9102_PHO06_R07_M 22,936 8.0 9102_PH12_R00_DO1 - -
9102_PHO06_R08 2,943 6.8 9102_PH12_R00_DO02 - -
9102_PHO07_R03 28,702 4.4 9102_PH13 R06_M 40,956 7.1
9102_PHO7_R04_M 53,484 7.0 9102_PH13 R07_M 18,572 9.1
7 9102_PHO7_R05_M 66,961 7.2 1 9102_PH13 R08 7,919 9.8
9102_PHO07_R00_DO01 - - 9102_PH13 R09 20,790 8.4

9102_PH13 R00_DO01

9102_PH13 RO00_D02
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6.6 Lode 3102

Lode 3102is divided into 2 regiongsee Figure 6.17). The first region is independent
from the second region. The first region is aced&y the ramp that acces$3101. The second
region and the lower lifts of 3102 are acm$by an access dtithat gesthrough one of the

Upper stopes d5102.

3102 Lode region 1

3102 Lode region 2

Figure6.17 Plan view of 3102 Lode
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Lode3102Regionl is mined usingpetrans/erse mining method, the stopm® classified by
type and each stope is mined byslittode3102Region2is divided into 2 phases and the
sequence ias follows:

1 Phasel has to be mined before phase2.

1 In Phasel, stope01 has to be mined before stope02 and stope02 before stope03.
However, Stope01, 02, 03 are independent from primary01. In Phase2, secondary 01 and

02 can be independently mined.

The sguencing is shown in Figure.®.1

P: PrimaryStope

S: Secondary Stope
L: Lift @

Figure6.18 Plan view of Lode3102 Regionl
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STP: Stope

P: PrimaryStope
S: Secondry Stope
L: Lift

Figure6.19 Plan view of 3102 Region 2

6.6.1 Lode 3102 mining sequencing and stopes sequences
Based on the organization and sequencing rules destisleetion 6.61.ode3101 and
3102 mining and stopes sequencing is givehable 614, Table 615, and Table @6. The
tonnages and the grade (g/t) defined by ordinary kriging (Au Ok) for each stope sequences are

given as well.
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Table 614 3102 Region0Inining sequencingnd stopes sequences

Mining

Mining

3102R01_P00_LO

3102R01_P00_LO

3102R01_S00_LO

3102R01_S00 LO

Stopes sequencirl Tonnes | Au Ok Stopes sequencir] Tonnes | Au Ok
Sequenc Sequenc

3102R01_PO1 LOL 41,979 6.0 3102R01_S01 LOL 45,856 5.5
14 3102R01_ P02 L0l 37,388 4.7 7 3102R01_S02 L0l 37,494 4.8
3102R01_ P03 LOL 29,032 5.4 3102R01_S03 LOL 25,101 5.0
3102R01_P04 LOL 22,288 3.7 3102R01_S04 LOL 34,964 3.8
3102R01_PO1 LOP 10,923 6.8 3102R01 SO01 LOp 49,434 6.2
13 3102R01_P02 L0OP 7,550 5.3 6 3102R01_S02 LOp 14,806 6.7
3102R01_ P03 LOP 39,448 4.3 3102R01 S03 LOp 43,772 5.3
3102R01_P04 L0 22911 4.1 3102R01_S04 LOP 41,894 4.3
3102R01_PO1 LOB 36,538 5.3 3102R01 _S01 LOB 32,480 4.5
- 12 3102R01_P02 LOB 22,792 6.2 5 3102R01_S02 LOB 28,266 4.3
o 3102R01_ P03 LOB 27,137 3.6 3102R01 S03 LOB 20,156 4.1
c 3102R01_P00_LOB - - 3102R01_S04 LOB 28,908 3.9
i 3102R01_PO1 LO# 42,324 5.6 3102R01 S02 LO#t 42,605 5.5
8 11 3102R01_P02 LO# 50,062 5.1 4 3102R01_S03 LO#t 30,545 5.8
o 3102R01_POO_LO# - - 3102R01 _S00 Lo - -
g‘ 3102R01_P00_LO¢# - - 3102R01_S00 LOf# - -
- 3102R01 P01 LOb 15,024 6.6 3102R01 S02 LO5 26,742 7.2
™ 10 3102R01_P02 LOb 8,767 4.4 3 3102R01_S03 L05 22,706 4.4
3102R01_POO_LOb - - 3102R01_S00 LO% - -
3102R01_P00_LOb - - 3102R01_S00 LO% - -
3102R01 P01 LOb 33,454 4.1 3102R01_S02 L0 30,669 5.9

9 3102R01_P02 LOb 20,164 5.1 5 3102R01_S00 LO% - -
3102R01_P0OO_LOb - - 3102R01 _S00 LO6 - -
3102R01_P00_LOb - - 3102R01_S00 LO§ - -
3102R01_PO1 LO} 15,929 3.8 3102R01 S02 LOy 32,401 3.7

8 3102R01_P02 LOy 32,387 4.4 1 3102R01_S00_Loy - -

1 1
v v
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Table 615 3102Region02mining sequencing and stopes sequences

Mining Stopes sequencing Tonnes | Au Ok
Sequenc

13 |3102R02_PHO1 STP_01 16,754 6.7
3102R02_PH01_STP_00 - -

1p |3102R02_PHOL STP_02 27,028 7.2
3102R02_PH01_STP_00 - -

11 |3102R02_PHOL STP_03 29,395 4.9
3102R02_PH01_STP_00 - -

10 |3102R02_PHO1 STP_PROL L0} 53718 4.6
3102R02_PH01_STP_PRO00_L01 - -

9 |3102R02 PHO1 STP_PROL LO? 13,350 2.7
S 3102R02_PHO1 STP_PROO L0} - -

c g |3102R02 PHO1 STP_PROL LO3 26,563 4.1
il 3102R02_PHO1_STP_PRO00_LO3 - -

D ,  [3102R02_PHO1 STP_PROL LO4 35094 2.9
o 3102R02_PH01_STP_PRO00_L04 - -

A 6 |3102R02_PHO1 STP_PROL LO3 28414 3.0
— 3102R02_PH01_STP_PRO00_LO" - -

™ 5 |3102R02_PHO02_STP_SECO1 LO1 9834 5.6

3102R02_PH02_STP_SEC02 L1 39,957 6.6

4 |3102R02_PH02_STP_SECOI L$2 38,903 47

3102R02_PH02_STP_SEC02 L2 17,777 3.1

3 |3102R02_PHO02_STP_SECO1 L3 32,642 3.2

3102R02_PH02_STP_SEC02_ L3 21,838 4.0

, |3102R02 PHO2 STP_SECO1 L04 11,287 3.0

3102R02_PH02_STP_SEC02_L04 24,055 2.8

| |3102R02_PH02_STP_SECO1_L{5 11,979 3.2

3102R02_PH02_STP_SEC02_ L5 33,288 2.6
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Table 616 3101 mining sequencing and stopes sequences

Mining Stopes sequenci| Tonnes | Au Ok
Sequenc

2513101 STPO1 L0l 22,732 8.4
2413101_STP02 L0O1 10,369 4.3
23(3101_STPO2 L0O2 19,572 8.2
22/3101_STPO3_L01 9,987 2.9
21/3101_STP03 L0 17,401 6.3
203101_STPO3 LOB 19,627 8.9
19(3101_STPO4 LO1 13,235 3.0
18/3101_STP04 L0 14,542 3.3
17{3101_STPO4 LOB 15,875 5.7

16/3101 STPO4 LO4#t 18,345 7.4

153101 STPO5 LO1 16,857 4.1

— 14{3101 _STPO5 LO2 15,669 51
S 133101_STPO6_LOL 13.923] 2.7
™ 12/3101 STPO6_L0? 13,881 2.8
11{3101_STPO6_LOB 17,220 2.8
10[3101_STPO7_LO1 27,948 2.6
9/3101_STPO7_L0? 20,505 3.1
8|3101_STPO7_LOB 24,403 34
7|13101_STPO08 L0l 26,322 2.9
6/3101_STPO08 L0? 19,052 2.9
5|3101_STPO8 LOB 12,096 3.4
4({3101_STP09 L0l 18,996 4.0
3(3101_STP09 LOP 44,517 3.0
2(3101_STP10 LO1 10,373 4.1

1/3101 STP10 LOR 17,429 3.6
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6.7 Lode 5005

Lode5005is divided into2 miningregions. The first region will be med using

advancing face longitudinal stoping and the second using transtepseg(see Figuré.20).

5005 Region01 5005 Region02

Figure6.20 Lode 5005Region01 and 02 (Long view)

6.7.1 Lode 5005Regionl
Lode5005regionl consists of Biining area as shavn in Figure6.21.

5005 Region01 Area2

5005 Region01 Area3

——1 L]

5005 Region01 Areal

Figure6.21 Lode5005Region01 areg12 and 3(Long view)
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Lode5005Region01 Aea?2 stopes are accedsvith the same ore dtias the one accessing 5005
Regionl Area8 therefore those stopesfront should be minedifst. Figure6.22 shows the

sequence arrangement of 5005 Region01.

5005 Region01 Area2

l

Ore drive

. - - —————— 0§
- ———— i —————

5005 Region01 Area3

Figure6.22 Lode5005Region01 Areal & (Plan view

6.8.1.1Lode 5005 RegionInining sequencing and stopes sequences

Based on the organization and sequencing rules destisleetion 6.85005 Regionl
mining and stopes sequencing is giveidable 617. The tonnages and the grade (g/t) defined by

ordinary kriging (Au Ok) for each stope sequences are given as well.
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Table 617 5005Region01mining sequencing and stopexjaences

Mining Stopes sequencing | Tonnes | Au Ok
Sequenc

305005R01_A01 STPO1_LO1 12,502 3.5
295005R01_AO01 STPO1_LO2 17,543 3.4
285005R01_A01 STP02_LO1 10,097 3.2
27|5005R01_AO01 STP02_L0O2 24,653 3.2
26/5005R01_A01 STPO03_LO1 20,993 3.0
25/5005R01_A01 STPO03_LO2 26,737 3.3
24{5005R01_A03 STPO1_LO1 5,278 8.9
235005R01_A03 _STP02_LO1 9,764 7.6
22|5005R01_A02_STPO1_LO1 5,152 5.6
21|5005R01_A02_STP02_LO1 3,901 4.0
205005R01_A02_STPO1_LO2 4,865 4.9

8 19/5005R01_A03_STPO03 LOL 8,269 4.5
c 18/5005R01_A02_STP02_LOR 2,997 3.5
-% 17/5005R01_A02_STPO03_LO1 3,439 3.2
[} 16/5005R01_A03_STPO3 LOR2 3,992 6.9
o 15(5005R01_A02_STPO03 LOR 1,737 3.4
8 14{5005R01_A02_STPO4 LOL 1,771 3.2
8 13(5005R01_A02_STPO4 LOR 757 3.7
12/5005R01_A03 STPO4 LO1 10,880 5.1
11{5005R01_A03_STPO4 LOR2 4,216 6.0
10{5005R01_A03 STPO5 LO1L 14,764 6.3
9|5005R01_A03_STPO5_LOR 9,453 6.6
8|/5005R01_A03_STPO6 LOL 16,516 4.3
7|/5005R01_A03_STPO7_LO1 13,980 4.6
6/5005R01_A03_STPO6_L0O2 16,146 6.4
5/5005R01_A03_STP06_LOB 6,049 7.4
4{5005R01_A03_STPO7_LOR 16,128 4.9
3|5005R01_A03_STPO7_LOB 13,381 5.0
2|5005R01_A03_STP08 LOL 9,282 4.0
1)5005R01_A03_STPO8 LO2 13,612 3.4
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6.7.2 Lode 5005Region2
Lode5005Region?2 is accesslby an access dtipassing through 51Q3ode. This lode

consiss of three mining area(Figure 6.23). Due toits shape, 5005 Region#ill be mined using

a combinatiorof transverse and ihgitudinalstopng techniques

5005 Region02 Areal

5005 Region02 Area3

5005 Region02 Area2

STPO6

STPO3 || STRO2 | STPO1

STPO2

STPO5

STPO1

STPO4 | | STPO3 || STP0O2

STP: Stope

Figure6.23 5005 Lode RegionO&real, 2 and 3(Long section
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6.8.1.1Lode 5005 Region2 mining sequencing and stopes sequences

Based on the orgarason and sequencing rules describe al&®@5 RegionInining and

stopes sequencing is givenTiable 618. The tonnages and the grade (g/t) defined by ordinary

kriging (Au OK) for each stope sequences are given as well.

Table 618 5005Region02mining s€uencing and stopes sequences

Mining Stopes sequencing Tonnes | Au Ok
Sequenc
17/5005R02_A02_STP02 LOL 19,360 8.1
5005R02_A01 STPO1 LOL 19,105 8.6
16/5005R02_A02_STP02 LOP 20538 6.4
5005R02_A01 STP02 LOL 10,356 9.1
15/5005R02_A01 STPO3 LOL 18,105 7.5
5005R02_A01 STPO5 LOJL 16,688 7.0
14/5005R02_A01_STP03 LOP 15,489 7.8
5005R02_A01 STP03 LOD - -
135005R02_A01 STP06 LOL 14,879 6.1
5005R02_A01 STP06 LOD - -
- 12/5005R02_A01 STPO6 LOP 9,474 7.0
o 5005R02_A01 STP06 LOD - -
? 11/5005R02_A02_STPO1 LOL 20,974 7.5
= 5005R02_A02_STPO1_LOD - -
o 10/5005R02_A02_STPO1 LOR 15121 6.0
N 5005R02_A02_STPOL_LOD - -
S 9|5005R02_A01 STP04 LOL 23,381 8.1
S 5005R02_A01 STP04 LOP - -
Q 8|/5005R02_A02 STPO1 LOB 12,441 7.6
o 5005R02_A02_STP01 LOP - -
Lo 7|5005R02_A03 STPO1 LOL 7,773 6.3
3 5005R02_A03_STPO1 LOD - -
6/5005R02_A02 STPO1 LOW 20,255 6.0
5005R02_A02 STPO1 LOD - -
5/5005R02_A01 STP04 LOR 31,344 8.1
5005R02_A01 STP04 LOP - -
4|5005R02_A03 STPO1 LOR 10,630 7.2
5005R02_A03 STP01 LOP - -
3|5005R02_A01 STP04 LOB 17,912 7.9
5005R02_A01 STP04 LOD - -
2|[5005R02_A03 STP02 LOL 12,426 6.1
5005R02_A03_STP02_LOD - -
1|5005R02_A03 STP02 LOP 10,875 6.4
5005R02_A03 STP02 L0 - -
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6.85102 & 3102 Lode sequencing

As shown inFigure 6.24., Lodes 5102 and 3102 are spatially related. The cross cuts
accessing.ode 3102 go through 5102 stopdsode 5102 ore drive convert intan access dfi

for reaching 302 stopes. The sequence between The 5102 stopes and 3102 is as follow:

1 where the 3102 accessftigoes througlb102, those stope of 5102 cannot be mined until

after mining completely those 3102 stopes.

For example, 5103 5102L_PHO03_S02_LO&nnot be mineduntil after mirng
completelythose stope that access goes through it su81@2 Lode region2 and some
stopes of 3102 Lode regionl.

Similarly, 5103 _5102L_PHO03_S04_L03, cannot be mined until after completely mining
part of 3102 Lode regionl.

6.9 Middle 5103 & Middle 5103 Longituinal, Lode 5005 sequencing

Middle 5103& Middle 5103Longituinal and Lod&005sequencing is as follow:

1 Middle 5103Longitudinal and Lod®&005region haeto be mined before some stopes of
5103M can be mined.

The first, 5103M_Londudinal has to be mined before 5103M_PHO01_P06_L05 stope.
The second, Lode 5005 region 1 and 2, must be mined before 5103M_PH02_S01 L17
stope.

1 For a data organization purposeshe OptiMin&® program, all the stope above
5103M_PHO02_S01 L17 are considerasdoaiase 3 and will be mined only after Lode
5005regiors 1 and 2.

1 All the stopsabove 5005R02_A02_STP03_L01, are considered as Lode 5005 region2

Phase 2 and will be mined only after 5005 Lode regionl

The sequencing is alshown in Figure.25.
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3102 Lode region 2

PH: Phase
P: Primary

S: Secondary Stope

L: Lift

Stope

3102 Lode region 1

[ ———T T ]

5103_5102L_PH03_S04 L03

5102 Lode

Figure6.24 5102 & 3102 Lode sequenciiiglan View 552RL)
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A: Area

R: Region

PH: Phag

P: Primary Stope
S: Secondary Stope
L: Lift

5103M_Longitud_Area

5005 Lode region 1

-
1
1
1
1
1
1
1

[m============-

;\/ 5005 Lode region 2 Phase

=

5005 Lode region 2 Phasel

r-_-—--——-1

5103M_PHO1_P06_L02

5103M_Phase4

)
T T
. nm =2

5103M_PH02_S01_L17

5103M_Phase3

Figure 6.5 Middle 5103 & Middle 5103 Longituinal, Lode 5005 sequencing

(Plan View 5490RL)
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6.10 Lode 5005regionl & Lode 5005region2 sequencing

As shown in he Rgure6.26, Lode5005region 1 has to be mined before Ld&#5
region 2 stop®&005R02_A02_STP03_LO1.

5005 Lode region 1

l 5005R02_A02_STPO03_L01

5005 Lode region 2

e ey

Figure6.26 5005 Lode regionl & 5005 Lode region2 sequengitign View 549&L)

6.11 Lode 5005regionl area 3 & Lode5005regionl area 1 sequencing

As shown in the igure6.27, Lode 5005 Region01 Area2 has to be mined before 5005
Region01 Area3.

5005 Region01 Area2 5005 Region01 Area3

Figure6.27 5005 Lode regionl area 3&5005 Lode regionl Asjuencing
(Plan View 549@&L)
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6.12 Lower 5103& Lower 5103Longituinal sequencing

As representeth the Fgure6.28, 5103Lowedongitudinal is mined only after
5103&5102LowePhase01 has been completely mined.

Figure6.28 5103_ower & 5103Laver Longituinal sequencind.ong view)
6.13 Lodes5103_5102L & 5102Upper Longituinal sequencing

As shown in kgure6.29, 5102Uppetongitudinal is mined only after 5103 & 5102Lower
has been completely mined.

5102Upper _Longitudinal

5103_5102bwer

Figure6.29 Lodes5103 5102L & 510@pper Longituinal sequencifgong view)
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6.14 Lodes 9101 & 9102 advance transverse face sequencing

As presented in igure6.30, lode9102are located in frondf Lode9101 Both 9102 and
9101 are acceccestthroughthe same @drive, therefore 9102 stepthatareaccessdusing

the same ore drive as 9101 stopavet 0 b e mined first before mini

Lodes9101and 9102iseacommon ore drive at eight level including (5375, 5350, 5330, 5305,
5285, 5270, 5255, 5240).

9101Lode 9102 Lode

Figure6.30 9101 & 9102 advance transverse face sequer(€famn View 537RL)

133



6.15 5107 Stope & 9105 Upper Longitudinal sequencing

Lode 9105 Upper is mined only afteompletelymining Lode5107 fhase02The

relation of 9105 Upper and 510RAgse?2 is shown in Figure 8.3

5107 Phase2

9105 Upper

Figure6.31 5107 Stope & 9105 Upper Longitudinal sequengiPign View 550RL)
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CHAPTER 7
TRANSITION DEPTH DETERMINATION T HROUGH LIFE OF
MINE PLAN OPTIMISATION AND FINANCIAL ANALYSIS

In this chapterthe transition depth detemationapproactusedin this thesiss
presentedThe impact of the transition depth on the open pit and underground sHesve
technical and economassumptioaas well as the finaial analysidechniqueusedare

discussed

For defining the transitn depth through life of mine plan optimisatiome tmixed integer
programming AMILPO b a@piMine® ipusednOptitMne@Rwasn sof t war
developed at the Mining Eimgeering depanmentof Colorado School of Mindsy Dr. Kadri
Dagdelen and his glaat students during the last 15y to adopt a global lonterm planning
strategy for optimizing the cutoff gracand production scheduleaben pits and underground

mines.

During these studies, the major underground developdesignsuch as declis, vent
raises, ore passes, shafas providedh the original underground development pleas kept
intact since they werassumed toot be affected by the open pit depth scenario analyzed.
However, the access drifts and cross cuts of impacted lodss stap exclude@nd thestopes
were sequenckas describ@in Chaptet6. The development and production gterekept as it
is in theorigianalscheduleand e undergroundchedule used was similar to the dhat were

provided

For determining the bestansition depth from KCD open pit to undergroudidferent
scenarig are investigatethroughlife of mine production schetlng and cutoff grade
optimizationincluding the base case scenario, 5620 case scenario, 5585 case scenario, 5545 case

scenario.

The KCD transition depth case scenarios investigated are presented in Figure 7.1.
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Figure 7.1 KCD grade model with base case, 5620, 5585, 5545 case sq€&rase section)
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Base case

Before analyzing any scenario, a baseline schedadeleveloped using OptiMine® that
imitated and optimized the existing Life of Mine plan. The base case was creatediby
OptiMine ®to usethe maximum and minimum capacity constratotminetheopen pits and
underground mirgin asimilar sequence alé one in the existing life of mine plan .This was
done so that the Net Ptseesados woulylzelcamparabl&t®tied f or

initial plan developed. The base case pit bottom is at 5685 elevation.
5620 Elevation scenario

The first scenarianalyzed, the 5620 elevation scenario, was developed leasgiog the
KCD open pit deptho elevation 5620 (about 65m deeper than the base aasedptimizing the
production schdule of the life of mine plan. During that process, the open pit minieges
increased, the underground mine was adjusted by excluding those stopes that will be included in

the open pit and left in the crown pillar, and the NPV was generated.
5585 Elevation scenario

The second scenario analyzed, the 5585 elevation scemasaleveloped by increasing
the KCD open pit depth to elevation 5585 (about 100m deeper than the base case) and
optimizing the production schedule of the life of mine plnring that process, the open pit
mining ratewas increased, the underground miveess adjusted by excluding those stopes that
will be included in the open pit and left in the crown pillar, and the NPV was generated.

5545 Elevation scenario

The third scenario analyzed, the 5545 elevation scenario, was developed by increasing
the KCD ope pit depth to elevation 5545 (about 140m deeper than the base case) and
optimizing the production schedule of the life of mine p@uring that process, the open pit
mining ratewas increased, the underground mine was adjusted by excluding thoselstbpes t

will be included in the open pit and left in the crown pillar, and the NPV was generated.
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7.1 Approach for determining the best transition depth

The methodology used for defining the best transition depth is an iterative process that
consists of twgarts. The general steps for the first part is as follows:

0. Generate the base ultimate pit limit usthgLerch-Grossman algorithrWhittle

software)
1. Design the underground mine
2. Choose the discount rate, the mining and processing capacity
3. Optimize the lie of mine schedule for the base case

4. Generate the net present value

In the second part the best transition depth that achieves the maximum net present value is
determined. The steps can be written as follow:

0. Increase strategically the open pit defwhittle software)

1. Adjusted the underground mine bycluding the material that will be now mined by
open pit and the one that will be left in the crown pillar

2. Increase strategically the open pit mining rate and adjust the underground mining rate
3. Optimize thdife of mine schedule

4. Generate the net present value

5. If the net present value is more than the previous one, GO TO stepO.

6. If the net present value is less than the previous one, the best transition depth is reached,
END the iteration
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7.21mpact of the transition depth an the open pit andunderground reserves

Deepening the KCD open pit, affects both the open pit and the undergrounds€Beeve
open pit reserve will increase and the underground reserve will decrease. Some underground
stopes will be mied by open pit and others will be left in the crown piluring this study it
wasassumd a permanent crown pillar of 30m between the open pit and the underground mine.
Prior to deciding the transition depth, the location of the crown pillar must tyeclesely
analyzed. As shown in the Figure7.1, the location of the crown pillar may be very critical for
defining the best transition depth of KCD since it is a continuous deposit.

As can be seen in Figure7.1, in the base case much higher grade magrize left in
the crown pillar. In order tprotectthe underground min@orkingssome high grade materiisl
left as buffer along the edge$the pit as well as the crown pillar.

On the other hand, for the 5620, the 5585, and the 5545 case scenahimghtgeade
materialis left as crown pillajust at the bottom of the pit

Also, it appears that by deepening KCD from the base case to any of the other scenarios,
the KCD pit reserve may increasaincethere will be theopportunity to mine some lowerage
material of the deeper pit on the way dowa reaching higher grade underground material
towards the bottorthat will be included in thadded phase of the g#ee Figure 7.1).

7.3 Economic assumptionsised inlife of mine production schedule optimizdion

Various input parameters are usefbr different scenarios during the production
schedulingoptimizationof the overall Kibali projecsuch as the commodity price, mining costs,
processing costs, general & administrativet,casyalty, and processingcovery.These will be

discussed next.

7.3.1 Commodity price
Commodity price is one of the most important inputs used during the optimization since

the value of the project depends on it. The gold price used in this study384s200/0z.
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7.3.2 Mining costs

Themining costs are usually divided into two main categories, capital cost and operating

cost. The first, the capital cgsincludes infrastructure, exploration, property acquisition,

developmentand contingency.

The open pit mining operating cost iffiem expresse@s mining cost per tonne. ik

considered as variable and incledequi p ment

operating

costs

(fu

assaying and sampling, dewatering, mobilization, salaries, mine services (grade control,

surveying, mine administriato n € ) .

The open pit mining costs tpit and bybenchgivenin Chapter4 arealso used here for

schedule optimization.

The underground mining costs used dgrihe optimization include the underground

developmentosts, operating costs and bfiitikg coss. The average cost of US$5ohne of

ore minedvasused during the optimization.

7.3.3 Processing costs and recoveries

The processing cos often expresdasprocessing cost per tonaed includs crushing

and grinding, maintenancandmill sewvicestreatment plant reagents.

The processing costs and recovetised in this studgre shown imable7.1.

Table7.1 Processing costs and recovetissd for production scheduling

p 0 Costs & R . Oxide Material Transition Material Fresh Materil

10CESSING 0SS & RECOVE Costs ($/tongRecovery (%) Costs ($/tong)Recovery (%4)Costs ($/tongRecovery (%

KCD 11.10 85.80 16.04 90.10 16.04 86.00

Mengu Hil 11.10 89.30 16.04 89.30 16.04 71.60

Pakaka 11.10 88.70 16.04 81.70 16.04 81.70

Pamao 11.10 90.90 16.04 85.00 16.04 85.00

Kombokolo 11.10 95.60 16.04 85.90 16.04 74.60

Sessenge 11.10 85.80 16.04 90.10 16.04 86.00

KCD Underground 16.04 86.00
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7.3.4Rehandling costs:
The rehandling cost &§S$0.6ton wasused duringhe optimization.

7.3.5General and administrative costs
The generald administrative cost of US$6 4@n wasused.

7.4Financial analysis

Using the life of mine production scheduleletail aftertax financial analysis is
undertaken to evaluatke pofit potentialfor each scenarid.he financial analysis methodology

and the key economic assumptions are discussed in this section.

7.4.1Methodology

The methodology used for generating the discount cash flow is as follow:

Fromthe revenues2.5% yalties are taken from leaving net revenue. From e&enue mine

cash operatingasts,and total norcash costsre considered to provide a value tbe taxable
income. Fronthe taxable income, nationalxes are subtracted teturn a value for net income
after taxes. From net income after taxes, depreciablecasi costs are added and capitdts

are sibtracted to give you an after tax cash flow that is available for net present value (NPV)

analysis. Simply stated:

Revenues

-Royalties

Net Revenue

-Total Cash Operating Costs
-Total NonCash Costs

Taxablelncome
-National Tax

Net Income After Tax
+Total NonCash Costs

-CapitalCost
After Tax Cash Flow
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7.4.2Economicassumptions

Various economic assumptions are made during the financial analysis such @scgold
inflation rate, mining operating cash costs, mining royalties, corporate tax, capital costs,

depreciationé

7.4.21 Gold price escalation

The base gold price used waS$1,200/0z. However it was yearly escalated by 2%.

7.4.22 Inflation rate

The irflation rate of 2% was used during this financial analysis.

7.4.23 Mine cash operating cost
The mine cash operating cost include the mining cost of open pit, the underground mining
cost including the ore development cost, the processing cost, the ragawdii, the general and
administrative expenses,
1 The open pit mining costs vary by pit, by bench. Gkapterd
1 The average underground mining cost includingcti@tal and operating cosié
US$50.1 /ore tonne were used.
The processing castary by iock typeand are discussed section 7.1
The average rehandling cost of US$0.6/tonne were used

The average general and administrative expenses of US$6.42/tonne were used.

7.4.24 Mining royalties
As stated in Democratic Republic of Congo (DRC) Fiscad&2011), the mining

royalties for precious metal is 2.5%.

7.4.25 Corporate tax
As stated in the Democratic Republic of Congo (DRC) Fiscal Guide (2011), the corporate

incometax is 30%.
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7.4.26 Capital costs

Current project construction capitalstestimatesare assumetb be US$ 1billion (Phase
1) and US$ 0.7billion (Phase P@xcluding contingencies or escalation.
The phaseZ2apitalcosts mainly consist oheé development of the underground mamel were
excludedrom the cash flow analysgnce it vas included in the average underground mining
costs

The acquisition costs were not included in this study.

7.4.27 Depreciation

The project construction capital of US$ 1billion was depreciaséay units of
production depreciation method. It was assuthati cosinclude metallurgical plant, tailings,
power plant and mine infrastructure, as well as mine development costs.

Units of production depreciation deducts asset cost over the estimated producing life of
the asset by taking annual depreciation dadanstequal to the product of the asset cost or other
basis times units produced in a depreciation year divided by expected asset lifetime units of
production. This method permits the asset to be depreciated for tax purposes in direct proportion
to asset us(Stermole, 1982)

However the underground mine development cost were excluded since the average mining
capital and operating cost were used during the production schedule optimization and was treated

as a cash cost.

7.4.28 Additional assumptions
The following costs were excluded from the financial analysis:
1 Severance tawas excluded

1 Mine closure costwere unknown therefore was excluded.

1T The deposit were not Depleted. |1t was assu

such tax deduction over thiéel of mine.
No write downwere considered.

The salvage values were unknown therefore excluded.
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CHAPTER 8
BASE CASE SCENARIO

In this chapter the life of mine production schedule as well as the after tax cash flow

analysis for the base case are disalisse
8.1 Life of mine production scheduling for thebasecase scenario

The total material moved from the opersgibmes from KCD, Mengu Hill, Pakaka,
Pamao, Kombokolo and Sessenge. The ore and waste material were differentiated using the
cutoff grade. The KCD pit consists of 3 pushbacks, Mengu Hill of 1 pushback, Pakaka of 3
pushback, Pamao of 1 pushback, Kombokolo of 1 pushback and Sessehgeishback.

The yearly ore and waste tonnes produced from all the open pits included in the Kibali

operationbaed case are presented in Fig8reand Table &.

Base Case Scenario

35,000

30,000

25,000 -

20,000 -

m Waste (ktons)
m Ore (ktons)

15,000

10,000

Total Material moved (Ktons)

5,000

i1 2 3 4 5 6 7 8 9 10 1 12
Periods

Figure 81 Ore and waste tonnes mined from the opefbpite casecenario)

144



Table8.1 Ore and waste tonnes mined from the opefjaite case scenario)

Period 1

Period 2

Period 3

Period 4

Period 4§

Period 6

Period 7

Period §

Period ¢

Period 1(

Period 11

KCD

Ore (ktons)

212

3,770

6,297

4,604

3,580

1,842

Avg Grade Mined

2.12

2.37)

3.10

2.51

2.77

2.37)

Waste (ktons)

5,088

17,119

22,282

14,524

14,018

4,978

Total Mined (ktons)

5,300

20,889

28,579

19,128

17,598

6,820

Mengu Hill

Ore (ktons)

4,219

3,783

Avg Grade Mined

2.09

2.84

Waste (ktons)

6,934

5,905

Total Mined (ktons)

11,153

9,688

Pakaka

Ore (ktons)

2,459

5,552

1,051

Avg Grade Mined

2.00

2.62

3.68

Waste (ktons)

18,290

21,251

15,924

Total Mined (ktons)

20,749

26,803

16,975

Pamao

Ore (ktons)

1,642

4,435

Avg Grade Mined

1.30

1.54

Waste (ktons)

4,309

5,321

Total Mined (ktons)

5,950

9,756

Kombokolo

Ore (ktons)

1,518

Avg Grade Mined

2.11

Waste (ktons)

604

4,861

Total Mined (ktons)

604

6,379

Sessenge

Ore (ktons)

890

3,904

Avg Grade Mined

1.71

1.65

Waste (ktons)

4,020

7,518

Total Mined (ktons)

4,910

11,422

Ore (ktons)

4,435

2,408

3,904

Waste (ktons)

5,925

8,881

7,518

Total Mined (ktons)

10,360

11,288

11,422

Average Grade

1.54

1.96

1.65




As shown in FigureB.1 the mining stadd at the Kibali gold operation in July 2012
(Periodl) and about 5.3Mtons of material are mined in that period. The total material mined
ramps up to about 22Mtons iperiod2 and gradually increases and readhes maximum

capacity of about 30Mtons before starttogdecrease.

The yearly pit sequencing from all the open pits included in the Kibarabpn is
presented in Figur@.2.

Base Case Scenario

35,000
30,000
©
c
@)
< 25,000 -
§e]
g m Sessenge
3 20,000 - aK
= ombokolo
T 15000 - ®m Pamao
% ’ = Pakaka
= 10.000 - = Mengu Hill
% mKCD
|_
5,000 -
0 -

1 2 3 4 5 6 7 8 9 10 11 12 13
Periods

Figure 82 Open pit sequencin@pase casecenario)

As represented iRigure 8.2, in the first three periods, all the materialn®d from open
pits comes from KCD The total material mined from the open pits is mined from KCD and
Mengu Hill in period 4 and 5. KCD is mined out in period 6 and Pakikatared in that
period. Pakaka will be mined in per®@, 7, 8 and Pamao in peds 8 and9. Kombokolo will be

mined in period9, 10 and Sessenge in pesdd and 11.

The open pit mining sequencifgy KCD, Mengu Hill, Pakaka, Pamao, Kombokolo and
Sessenge are shown in Figure 8.3, FigureRBglire 8.5Figure 8.6 Figure 8.7, Figte 8.8.
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Period 5:
Ore: 3,580Ktons@ 2.7
aste: 14,018Ktons

5840

5820

5800
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Waste: 5,088Ktons _ p\\ & Period 2:
"""""""""" 'Cf" - Ore: 3,770Ktons@ 2.37g/t
‘L Waste: 17,119Ktons

""" Ore: 212Ktons@ 2.12g/t géx_"-__"_-_"__-"""""""""""““
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______________
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Ore: 6,297Ktong@ 3.10g/t

5760
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v
= W
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5720

5700

o

5680
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Figure 8.3 KCD open pit sequential mining
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5850 \_ Period 4:

Ore: 4,219Ktong@ 2.09g/t
Waste: 6,934Ktons 4 e 5

Period 5:
5790 Y Ore: 3,783Ktons@ 2.84
Waste: 5,905Ktons

Period

Figure 84 Mengu Hill open pit sequential mining
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Period 6:
5860} Ore: 2,459Ktong@ 2g/t
Waste: 18,290Ktons

5760 Waste: 21,251Kto

5740 —\
5720 \

Period 8: 8
5700 Ore: 1,051Ktons® 3.68¢/t Period | Year
aste: 15,975Ktons 6 2017
7 2018
2019

Figure 85 Pakaka open pit sequential mining

5880
5860 8
Period 8:
5840 Ore: 1,642Ktons@ 1.3g/t jrmmm————— e
Waste: 4,309Ktons /
4
5820 e Mg m e m e e ~

\ Period 9: / \
5800 Ore: 4,435Ktons@ 1.54¢/]
waste: 5,321Ktons
5780

Figure 86 Pamao open pit sequential mining
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5950
5930 W
Period 9:
0910 oo Ore: OKtons
Waste: 604Ktons
B 8O0 e B e e e e e e e ST
Period 10:
o870 Ore: 1,518Ktong@ 2.1g/t
\ Waste: 4,861Ktons
5850

5830 —\
5810 —\_
5790 \-

Year
2020
10 2021

Figure 87 Kombokolo sequential mining
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5880 /

Period 10:
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Waste: 4,020Ktons

Period 11:
Ore: 3,904Ktons@ 1.65gt 11
5780 \ 11 Waste: 7,518Ktons

5760 / \_ ./
U Period | Year

5800

10 2021
2022

Figure 88 Sessenge open pit sequential mining
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The yearly ore tonne produced frahe undergroundperationfor the basease is
presented in Table 8.2 and the graph is presented on FiQuikh8.yearly average grade is
between 5 and 7g/t and the maxmm underground capacity is 3,5Mtons a years. As can be seen
in Figure 8.3, major underground stope mining take place between period 7 and period 15.

Table 8.2 Underground mine schedule (base case scenario)

Base Case Scenario
Period 4Period §Period §Period {Period §Period 9Period 1QPeriod 1]Period 12Period 1§Period 14Period 13Period 1§Period 1{Period 1§Period 19Period 2QPeriod 2
5103_Upper
Ore (ktons) 158 694 674 370 35 - 69 48 58 38
Avg Grade Mined| 8.36] 6.91| 7.50| 6.36] 451| - 4.98 6.26 5.34 6.14
5103 Middle
Ore (ktons) - - - 211| 244| 404 570 573 450 485 641 553 106
Avg Grade Mined] - - - 6.43| 6.87| 6.12 7.67 6.20 6.70 8.52 7.71 8.62 7.23
5103_MidL
Ore (ktons) - - - - - - 138 45 34 96
Avg Grade Mined| - - - - - - 5.41 6.24 4.96 4.44
510385102_L
Ore (ktons) - - 483| 1,150/ 880 853 631 632 663 677 485 226 290 152 2
Avg Grade Mined] - - 6.50| 6.01] 6.80] 7.01 5.81 5.13 5.52 4.58 5.17 6.02 5.57 6.09 6.41
5105_Lower
Ore (ktons) - - 42 37 128 235 33 111 80 94 271 296 247 146
Avg Grade Mined] - - 439 543| 431 435 4.99 4.33 4.24 3.55 381 4.20 3.74 3.28
5105 Up L
Ore (ktons) - 17| 108| 108 90 90 108 37 102 37
Avg Grade Mined| - 291| 3.31| 3.43] 3.46| 343 3.17 5.09 4.13 3.79
3102_Regl
Ore (ktons) - - 99| 204| 301 313 85 4 - - 8 91
Avg Grade Mined] - - 5.08| 4.89| 4.87| 490 5.63 5.94 - - 5.94 5.14
3102_Reg2
Ore (ktons) - - 39 30 - - 136 39 - 52 20 156
Avg Grade Mined] - - 6.97] 526| - - 3.88 4.19 - 5.72 4.19 3.25
5005_Regl
Ore (ktons) - - - 72 42 - 6 51 28 52 50 8
Avg Grade Mined] - - - 3.30| 347 - 8.30 5.07 6.13 5.28 4.87 3.44
5005_Reg?2
Ore (ktons) - - - - - 40 143 92 46 12 - 18
Avg Grade Mined| - - - - - 8.32 7.13 7.41 7.13 6.79 - 6.14
5107
Ore (ktons) - - - 14 92 112 71 128 58 136 134 168
Avg Grade Mined] - - - 2.55| 3.30/ 3.80 3.30 2.80 2.98 3.20 3.59 3.87
9101 Low&Up
Ore (ktons) - - - 55| 349] 211 175 489 727 697 753 632 560 566 543 438 320 73
Avg Grade Mined] - - - 547| 6.30| 6.66 5.25 5.02 6.27 6.65 6.28 5.30 6.15 5.69 6.12 5.43 5.64 6.58
9105_Upper
Ore (ktons) - - - - - - - - - - - 39 137 141 74
Avg Grade Mined| - - - - - - - - - - - 3.07 3.67 4.00 6.21
9105_Lower
Ore (ktons) - - - 129 268 278 287 254 232 198 268 238 278 240 215
Avg Grade Mined] - - - 2.70| 4.23| 592 5.63 5.92 7.80 8.80 7.53 8.11 7.98 5.15 3.93
9102_Low&Up
Ore (ktons) - - - - 62 77 200 277 334 388 315 184 44
Avg Grade Mined] - - - - 5.53] 4.58 4.43 5.67 6.71 8.45 8.26 7.28 8.06
3101
Ore (ktons) - - - - - - - 34 31 16 44 81 86 102 68
Avg Grade Mined| - - - - - - - 7.14 6.34 6.34 5.67 5.13 2.83 3.26 3.33
9003
Ore (ktons) - - - - - - - - - 40 5 10 108 41
Avg Grade Mined] - - - - - - - - - 3.07 251 3.65 3.99 2.78
5103 Low L
Ore (ktons) - - - - - - 12 104 97 12 46 17
Avg Grade Mined] - - - - - - 5.73 6.96 8.19 7.44 6.89 7.04
Devel Ore
Ore (ktons) 147| 188| 277| 392| 502| 318 338 390 333 200 190 356 294 73 49 35 23 2
Avg Grade Mined| 4.90| 4.53| 5.67| 342| 4.24| 462 5.35 5.08 5.37 5.78 5.74 5.84 6.21 7.11 7.09 7.64 8.09 7.90
Total Ore (ktons) 305 899| 1,721| 2,772 2,992 2,930{ 3,002| 3309| 3273| 3231| 3229] 3,072] 2150 1,461 951 473 343 75
Average Grade (g/t] 6.69] 6.34] 6.43| 5.27| 548| 5.78 5.74 5.44 6.10 6.37 6.30 6.03 5.73 5.06 5.48 5.59 5.80 6.62
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Figure 8.10 KCD Underground lodes stope yearly mining sequence

153



The mining sequence of the open pits and the underground for base case scenario are
shown in Figure 8.10rable 8.3 Bows in detail thsequencing of the pit and mining benches as

well as the lodes and stopes sequence

Table 8.3Mine sequencingbasecase scenar)o

Base Case Scenario
Periods

Mines Phases TP1 TP2 TP3 TP4 TP5 TP6 TP7 TP8 TP9 TP10 TP11 TP12 TP13 TP14 TP15 TP16 TP17 TP18 TP19 TP20 TP21 TP22 Bench Height #Bencl|

KCD KCD 1 Mined out to| 5880| 5840| 5780| 5760 5760| 5760| 5760| 5760| 5760| 5760 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760(Top 5940 20 10
Bottom 5760

KCD 2 Mined out to| 5880| 5860| 5760| 5740| 5680) 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680 5680| 5680| 5680|Top 5920 20 13
5740|5720 Bottom 5680

KCD 3 Mined out to 5880 5740| 5740| 5740| 5740| 5740| 5740| 5740 5740| 5740( 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740(Top 5960 20 12
5860 Bottom 5740

KCD 4 Mined out to| Top 5960 20 18
Bottom 5620

KCD 5 Mined out to Top 5960 20 20
Bottom 5580

KCD 6 Mined out to Top 5960 20 22
Bottom 5540

Mengu Hill Mengu Hil1  Mined out to 5860| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740 5740|Top 5960 20 13
Bottom 5720

Pakaka Pakakal Mined out to 5860| 5760| 5760| 5760| 5760 5760| 5760| 5760| 5760| 5760| 5760| 5760 5760| 5760| 5760| 5760| 5760(Top 5880 20 7]
Bottom 5760

Pakaka 2  Mined out to 5760 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740 5740 5740| 5740| 5740| 5740|Top 5880 20 8|
5740 Bottom 5740

Pakaka 3  Mined out to 5700{ 5700| 5700| 5700| 5700| 5700 5700 5700| 5700| 5700| 5700| 5700| 5700| 5700| 5700(Top 5880 20 10
Bottom 5700

Pamao Pamao 1 Mined out to 5860| 5780| 5780| 5780| 5780| 5780 5780 5780| 5780| 5780| 5780| 5780| 5780| 5780| 5780(Top 5880 20 6|
Bottom 5780

Kombokolo Kombokolo 1 Mined out to| 5920| 5800 5800| 5800| 5800| 5800| 5800/ 5800 5800 5800| 5800| 5800| 5800| 5800|Top 5960 20 10
Bottom 5780

Sessenge Sessenge 1 Mined out to| 5840( 5760 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760|Top. 5900 20 8|
Bottom 5760

5103_Upper 5103_Upper 1 Mined ot to 10| 8| 5| 5|5 4| 4|31 1 1 [ 1 1 1 1 [ 1 1 1 |Top 17 1 17
Bottom i

5103_Middle 5103_Middle 1 Mined out to 68 | 66 | 63 | 55 | 50 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 |Top 69 i 217
Bottom 43

5103_Middle 2 Mined out to 37 | 37 | 37 37 37 | 37 | 37 37 | 37 | 37 37 |Top 42 1 6|
Bottom 37

5103_Middle 3 Mined out to 36 | 26 19 9 5 5 5 5 5 5 5 |Top 36 1 32
Bottom 5

5103_Middle 4 Mined out to| 1 1 1 1 1 1 1 |Top 4 1 4
Bottom i

5103_MidL 5103_MidL  Mined out to| 5 3 2 1 1 1 1 1 1 1 1 1 1 |Top 8 1 8|
Bottom 1

5103&85102_L 5103&5102_L 1 Mined out to 47 | 41 37 | 33 ] 30| 30 30 | 30 | 30 | 30 30 | 30 | 30 30 | 30 | 30 | 30 [Top 49 1 20
Bottom 30

5103&5102_L 2 Mined out to 28 | 21 17 13 8 8 8 8 8 8 8 8 8 |Top 29 1 22
Bottom 8

5103&5102_L 3 Mined out to 5 4 1 1 1 1 1 1 |Top 7 1 7|
Bottom il

5102_Up_L 4 Mined out to 6 | 4| 2 1 1 [ 1 1 1 |Top 6 1 6]
Bottom 1

5105_Lower 5105_Lower 1 Mined out to| 38 | 33 28 24 | 23 | 21 17 16 13 12 12 12 12 12 12 12 12 [Top 38 1 27|
Bottom 12

5105_Lower 2 Mined out to 9 5 1 1 1 1 1 1 |Top 11 1 11
Bottom i

5105_Up_L 5105 _Up_L1 Mined out to| 28 | 24 | 19 14 10 9 3 1 1 1 1 1 1 1 1 1 1 |[Top 31 1 31
Bottom 1

3102_Regl  3102_Regl 1 Mined ouit to| 12 8 6 4 4 4 4 4 1 1 1 1 1 1 1 1 |[Top 14 1 14
Bottom 1

3102_Reg2  3102_Reg2 1 Mined out to| 13 12 12 12 7 6 6 5 5 1 1 1 1 1 1 1 1 |[Top 13 1 13
Bottom 1

5005_Regl 5005_Regl 1 Mined out to| 27 25 25 | 24 13 10 6 2 1 1 1 1 1 1 1 1 |[Top 30 1 30
Bottom 1

5005_Reg2  5005_Reg2 1 Mined out to 19 12 8 4 3 3 3 3 3 3 3 3 3 3 |Top 19 1 17
Bottom 3

5005_Reg2 2 Mined ot to| 1 1 1 1 1 1 1 1 |[Top 2 1 2|
Bottom 1

5107 5107 Phase 1 Mined out to 37 31 | 27 21 20 | 20 | 20 | 20 20 | 20 | 20 20 20 | 20 | 20 |Top 42 1 23
Bottom 20

5107 Phase 2 Mined out to| 19 14 10 1 1 1 1 1 1 1 1 |[Top 19 1 19
Bottom 1

9101_Low&Up 9101_Low&Up 1 Mined out to| 35| 33 ]33] 30 26 | 22 18 | 15 11 9 6 4 2 1 1 |[Top 35 1 35
Bottom 1

9105_Upper 9105_Upper 1 Mined out to| 15 10 4 1 1 1 1 1 |Top 15 1 15
Bottom 1

9105_Lower 9105_Lower 1 Mined out to 95 88 | 80 | 71 63 56 | 49 | 39 29 16 8 1 1 1 1 1 |[Top 100 1 109
Bottom i

9102_Low&Up 9102_Low&Up 1 Mined out to| 17 | 13 | 13 | 13 | 13 | 13 | 13 | 13 | 13 | 13 | 13 | 13 | 13 | 13 | 13 |Top 22 i 10
Bottom 13

9102_Low&Up 2 Mined out to| 10 9 8 5 4 2 1 1 1 1 1 1 1 |[Top 12 1 12
Bottom 1

3101 3101 Phase 1 Mined out to| 24 22 | 21 19 14 9 4 1 1 1 1 1 |[Top 25 1 25
Bottom i

9003 9003 Phase 1 Mined ot to 10 9 8 3 1 1 1 1 1 1 |[Top 10 1 10
Bottom il

5103_Low_L 5102 Up_L Mined out to| 9 6 5 3 1 1 1 1 1 1 1 1 |[Top 12 1 12
Bottom 1

Devel Ore Devel Ore 1 Mined out to| 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 2 |Top 22 1 22
Bottom 1
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The maxmum total processing capacig/6.6Mt of ore per yearséeFigure8.11).

Base Case scenario

Mill Feed (Ktons)

Average Mill Head Grade (g/t)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Periods

mmm Mill Feed (Ktons) =@—Average Mill Head Grade (g/t)

Figure 811 Procesmg input tonnes and average gréldase casecenario)

As shown inFigure 8.11, the plant staetd commissioning in late September 2013 (Period
2) and roughly 30Ktons at an average grade of 3jAWill be processdby the end of the year.
About 6Mtons atan average grade of5&g/t in period3 and 6.3Mtons at an average grade of
3.38g/t in period4. The plant will reach its full capacity and pess6.6Mtons of ore in perio8
and will be operated at that rate till peri@8. The processing rate agtually decreases from
period 14till the end of the mine life. The average head grade is roughly steady betBg&n 3.
and4.0g/t from period 2 to period 1&rom period 14 up to the end of the mine life the awerag
head grade gradually increas@$e processingcutoffs by periods from different open pits are
represented on Table 8.4 amdl feed material sources are shown in Figute8.
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Table 8.4 Milling cutoffs by periods from different open pits (base case scenario)

Sources

Mat Type

Processing cutoffs by period from different sourc

234l 56| 7| 8|9]|10(11|12|13| 14

Oxide 16/ 8| - | - - - -1 - - - - - -

KCD1 Transiton|16[ 9| - | - - - -1 - - - - - -
Fresh 17| 9 (12| - - - - - - - - - -

Oxide 19| 8 |12| - - - -1 - - - - - -

KCD2 Transition|18[ 9 (11| - - - -1 - - - - - -
Fresh -|-[120 96| -| -] - - - - - -

Oxide -|--18]6]|-|-1- - - - - -

KCD3 Transiton] - | - [ -] 9| 6| - - - - - - - -
Fresh -l-l-19]17]| -1|-1- - - - - -

Oxide - -(12 9| - - -1 - - - - - -

Mengu Hill |Transition] - [ - |12[10] - - -1- - - - - -
Fresh - |- 113 11| - - - - - - - - -

Oxide -|-[--18211f -] - - - - - -

Pakakal |Transiton] - [ - | -] - |10]| 13| - - - - - - -
Fresh -|-1-1- 1210|1212 - | - - - - - -

Oxide --1-1 - - (11 - | - - - - - -

Pakaka2 |Transition] - | - | - | - - 113 - - - - - - -
Fresh - -1-1 - - [13]10]| - - - - - -

Oxide -1 -1-1 - - - |1 6| - - - - - -

Pakaka3 |Transition] - | - | - | - - - |116]| - - - - - -
Fresh -1 -1-1 - - - |1 81| - - - - - -

Oxide --1-1 - - - 81 7| - - - - -

Pamao |Transiton| - |- |[-| - - - [10] 9| - - - - -
Fresh -1-1-1 - - - 110| 10| - - - - -

Oxide --1-1 - - -l -1-17] - - - -
Kombokolo |Transition] - | - | - | - - - - - 8| - - - -
Fresh - -1-1 - - - -1-[10] - - - -

Oxide -1 -1-1 - - - - - 8| 9| - - -
Sessenge|Transition| - | - | - | - - -[-1-19]10] - - -
Fresh -1 -1-1 - - - - - | 10| 10| - - -

Oxide 17|20 - |15 - (14|13 11| - 85| 4

KCD_ Transition 18|20 - |16 - (14|13|(11|11| 9| 7 6
Stockpiles = oop _ |20l - [16] - [15]/14[11[11]10[ 8] 7
. |Oxide 11(11| 9| 7 6

Mengu !_"" Transition - - 110| 9 8
Stockpiles = oop - | - [11]10[ 10
Oxide 11(10| 8| 6| 4

Pakaka =2 Coiion 12| - {10/ 9] 8
Stockpiles = oo 12| - [10] 9| 8
Oxide 5 -

Parkna.lo Transition 8 7
Stockpiles Fresh P -
Kombokolo OXIde.. 3
Kkpiles Transition 5
Stockp Fresh 8
Oxide 8| 6 4

Sesie?ge Transition 9| 8 6
Stockpiles = oo o8| 6

* Please see Chapter4 - Table 4.10, 4.11, 4.12 for grade interval cu
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Base Case scenario

Mill Feed (Ktons)

18 19 20 21

4 5 6 7 8 9 10 11 12 13 14 15 16 17

2 3
Periods
®m Open Pit (Ktons) m Underground (Ktons) = Stockpile (Ktons)
Period 2 3 4 5 b 7 8 9 10 1 1 13 14 15 19 17 i
Open Pt (Ktons) 70| 5730] 5730 5723] 4751 39%2] 3092 3275 22%| 3105 - - - - - - - - -
Underground (Ktons) - 000 8% 171 2648] 299 2930 2729 3306] 3269| 3243] 32%8| 3066] 21%| 1451 o46| 42| 34l
Stockpie (Ktons) 28] 20 2y 19| - 56|  395) 163 18] 3331 3%7 174 - - - - - -

Figure 812 Mill feedmaterialsources pasecase scenario)

157




The yearly total ounsgproduced are represented on EHigure8.13.

Base Case
800

700

600 -

a
o
o

400

w
o
o

Ounces Produced (Koz)

200

100

0

0 1 2 3 45 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24
Periods

Figure8.13 Total ounces producgtlasecasescenario)

The yearly ounces produced varimtween 600Koz and 670Koz from period 3 to period
14 except 20Koz in period 7.The higher ounces production in peridds explained by the
higher aveage mill head grade (see Figur@&® which in turn is due to the fact that all of the
major underground lodes come into productidhe 5103 Upperthe 5103 Middle,the 5103

Lower andthe’5102, 5105, 3102, 5005, 5107, 9101 #mel9105 lode are all producing in period
7.
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8.2 After-tax financial analysis of the base case

Using the life of mine schedule generated and the assuraptexte in Chapter Theafter tax cash flow alysis was

undertaken on the base cabke results of the financial analysis are presentdaiie8.5.

Table 8.5 Aftertax discounted cash flofinancial analysis computationsforthea s e case scegnari o (0006s

Period 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Ounce Production (Koz) - 73 600 600 605 600 720 670 636 652 664 653 653 602 511 341 203 144 73 55 15

Escaleted Gold price 1200| 1204| 1248 1273 1299| 1325| 1351 1378| 1408| 1434| 1463| 1492 1522| 1552| 1583 1615 1647 1680 1,714 1,748| 1,783

per Ounce (US$/0z)
Revenue - 89,006| 749,421 764,070 786,121| 794,934 973,626( 923,854 894,703| 934,418 970,966 975,023 993,271] 934,412| 809,710| 551,062| 334,972 241,357 124,927 95,396 25,904
Ré)jijtzs (2,225) | (18,736)| (19,102)| (19,653)[ (19,873)[ (24,341) | (23,096) | (22,368) | (23,360) | (24,274) | (24,376) | (24,832) | (23,360) | (20,243)| (13,777)| (8,374) | (6,034) | (3,123) | (2,385) (648)
Re’:l/::]ue 86,781| 730,686| 744,968| 766,468| 775,061 949,285( 900,757 872,336| 911,057] 946,691 950,647| 968,439 911,051| 789,467| 537,285| 326,598 235,323( 121,804 93,011 25,257
Ope’\r/lei\?iigcgzrslts (19,855) |(104,475) (256,963} (289,286} (328,073} (369,943 (421,835)| (429,239)| (362,993) (380,163)| (406,123)| (362,937)| (372,354)| (329,952)|(262,854)(187,966)(130,705) (86,955)| (44,048)|(32,514] (7,705)
Op;e:;l(:it:;;%issr:s (19,855) |(104,475)(256,963) (289,286) (328,073) (369,943) (421,835)| (429,239)| (362,993)| (380,163)| (406,123)| (362,937)| (372,354)| (329,952)|(262,854)(187,966)(130,705) (86,955)| (44,048)|(32,514] (7,705)
Deéréwciir:iion (8,717) | (69,976)| (73,259)| (76,832)| (76,745) (76,747) | (76,747) | (76,746) | (76,747) | (76,748) | (76,748) | (76,747) | (58,284) | (35,649)[ (25,073)( (16,868)( (11,003)[ (5,484) | (3,963)| (919)
- Total

Non-cash Costs (8,717) | (69,976)| (73,259)| (76,832)| (76,745)| (76,747) | (76,747) | (76,746) | (76,747) | (76,748) | (76,748) | (76,747)| (58,284) | (35,649)( (25,073)( (16,868)( (11,003)( (5,484) | (3,963)| (919)

Taxable Income
before Depletion
- 30% National
Income tax
Net Income
after Tax
+ Total
Non-cash Costs
- Capital
Costs (Depreciable)
After Tax Cash Flow (19,855) | (17,695)] 352,599] 340,955 329,927 306,605 392,239] 353,087| 379,564 394,650 401,422 434,422 440,284] 424,254] 379,324| 252,045 142,185| 107,159| 56,074| 43,537 12,562
NPV@10% 1,250,941

(19,855.43) (26,411)( 403,747| 382,423| 361,564| 328,373 450,703 394,771 432597| 454,148 463,820] 510,962] 519,338 522,815 490,964 324,246| 179,025( 137,365 72,272| 56,535| 16,633

(121,124 (114,727) (108 469) (98,512)| (135,211)| (118,431)| (129,779)| (136,244)| (139,146)| (153,289)| (155,801)| (156,845)|(147,289] (97,274)| (53,707)| (41,210)| (21,681)|(16,960] (4,990)

(19,855.43) (26,411)( 282,623 267,696| 253,095 229,861 315492| 276,340 302,818 317,903 324,674 357,673] 363537| 365,971| 343,675| 226,972| 125317| 96,156 50,590| 39,574 11,643

8,717| 69,976 73,259| 76,832| 76,745 76,747|  76,747| 76,746 76,747| 76,748 76,748| 76,747 58,284 35649 25073 16,868 11,003 5484| 3,963 919

(1,000,000
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CHAPTER 9

5620 ELEVATION SCENARIO

In this chapterthe impact oextendingKCD pit depthto elevation 5620 on the

underground reservihelife of mine production schedule as well as the after tax cash flow

analysis for the 5620 case are

discussed.

9.1 Impact of extendingKCD pit depth to elevation 5620 onthe underground lode

As shown in Tabl®.1, by increasing the opepit depthto elevation 5620the 5105 lode,
the5107 lode andhe 5103 Upper lode will be affectddee Figur®.1.). Someof underground

reserve will be converted to apeit (see Figure9.1 & 9.2) andsomewill be left in the crown

pillar. 1.8Mt of underground material at an average gradesgftdwill be mine by open pit,

1.2Mt at an average grade 06g/t will be left in the crown pillar and 2.4Mt at an average grad

of 54g/t of the impacted lode will be mined underground.

Table9.1 Stopeimpacted by KCDextension into elevation 5620

Stopes impacted by KCD extension to 5620 elevation

Mined by open piLetft in crown pillar

Mined by underground

Tonnes 1,842,303 1,202,769 2,378,779
Average grade (g/f) 4.6 4.6 5.4
H 5103 Upper Lode
1
5105Lode |1 : =
- I D 8
I - 1
o ———— -d
]
5107 Lode
L
e

Impacted Lodes

Figure9.1 Lode impacted by KC2xtension into elevation 5620 (Long View)
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Impactedunderground
Lodesmined by Open Pit

5107 Lode

Figure9.2 Lode impacted bYXCD extension into elevation 5620 (Plan View)

9.1.1Impact of extendingKCD pit depth to elevation 5620 orthe 5103 Upperlode
By increasing the open pit deptih elevation 5620the 5103 Upper lode will be partially

minedas anopen pit As shown inTable 9.2, about517Ktons at an average grade ofl g/t of
5103 Upper stopes will be minedthin the open pit(see Figure®.3 & 9.5.), 536Ktons at an
average grade of &g/t will be left in the crown pillasee Figured.4.) and the remaining of
5103 uppetode, 1.1Mtons at an average grade &4, will be mined undergroun@ee Figure
9.3).

Table9.2 Impactedf the KCDextension into elevation 5620 on 5103 Upper Lode

5103 Upper stopes impacted by KCD extension to 5620 eley
Mined by open piLeft in crown pillar [Mined by underground

Tonnes 516,517 536,229 1,089,883
Average grade (g/f) 6.4 5.6 7.5
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5103 Upper
lode

Figure9.3 Impact of the KCD extension &evation 5620 on
5103 Upper Lode (Long View)

5103 Upper Stopes
left in Crown Pillar

Figure9.4 Impact of the KCD extension &evation 5620 on
5103 Upper Lode (Long View)

5103 Upper
lode mined
by Open Pit

Figure9.5 Impact of the KCD extension to Elewat 5620 on
5103 Upper Lode (Plan View)

The 5103 Upper stopes that are affected by KCD extension to elevation 5620 are
presented iTable9.3, Table9.4,and Table9.5.
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Table 9.3 Tonnage and scheduladg (g/t) of 5103 Upper stopes mined by
open pit (5620 case scenario)

5103 Upper stopes mined by open pit (5620 Cas
Stopes sequence name | Tonnes |Sch Grad
5103U_PHO1 P06 LO1 41,106 6.4
5103U_PHO1 P06 _L02 7,521 6.5
5103U_PHO1 P05 LO3 22943 85
5103U_PHO1 P05 L0O4 23969 6.3
5103U_PHO1 P05 L05 17,929 8.4
5103U_PHO1 S05 L02 59,250 7.1
5103U_PHO1 P04 L05 31,716| 4.8
5103U_PHO1 P03 L08 16,218 6.4
5103U_PHO1_P04_L06 24372 6.1
5103U_PHO01_S05_L03 24771 8.6
5103U_PH01_S04_L04 46,108 6.5
5103U_PHO01_S04_L05 4455| 10.2
5103U_PHO1 S04 L06 29,990 3.7
5103U_PHO1 S04 LO7 47,158| 7.1
5103U_PHO1 S03 L08 50,579 5.2
5103U_PHO1 S06 L01 30,711 6.2
5103U_PHO1 S03 L09 37,722 6.1
Total Tonnes & average grage 516,517 6.4

Table 9.4 Tonnage and schedule grade (g/t) of 5103 Upper stopes
left in crown pillar (5620 case scenario)

5103 Upper stopes left in crown pillar (5620 Cas
Stopes sequence name | Tonnes|Sch Grad
5103U_PHO1_PO01_LO03 17,784 5.3
5103U_PHO01_P05_L02 41,945 6.9
5103U_PHO01_P02_L05 34,080 6.4
5103U_PHO01_PO03_L04 6,863 5.8
5103U_PHO01 P02 L06 10,959 5.3
5103U_PHO01 P04 103 13,724 5.3
5103U_PHO01_S05 L01 29,355 5.8
5103U_PHO01_ P03 L06 28,685 4.6
5103U_PHO01_ P04 L04 29,515 5.1
5103U_PHO01_P03_LO07 24,680 5.7
5103U_PHO01_S01 L04 | 40,070 6.8
5103U_PHO01_S04 L02 16,719 4.9
5103U_PHO01_S04 LO3 | 48,572 5.5
5103U_PHO01_S02_L05 78,837 5.9
5103U_PHO01_S02 L06 | 43,327 4.8
5103U_PHO01_S03 L06 | 45,113 4.8
5103U_PHO01_S03_LO7 26,002 4.7
Total Tonnes & average graflé36,229 5.6
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Table 9.5 Tonnage and schedule grade (g/t) of 5103 Upper stopes mined by
underground (5620 case scenario)

5103 Upper stopes mined by underground (5620 C
Stopes sequence hame | Tonnes |Sch Grad

5103U_PHO01 S02 L02 75,654 4.1
5103U_PHO01_S03 L05 31,716| 8.0
5103U_PHO01_S02_L01 63,874| 6.6
5103U_PHO01 P03 L01 35,888 8.9
5103U_PHO01 P02 _L02 34650 6.4
5103U_PHO01_S02_L03 26,376 10.9
5103U_PHO01_P03_L03 40,595| 10.5
5103U_PHO01_P03_L05 17632 5.6
5103U_PHO01 P03 L02 56,762 10.2
5103U_PHO01_S03 L02 66,029 4.6
5103U_PHO01 P04 L01 19,303| 8.6
5103U_PHO01 P04 L02 46,761 7.5
5103U_PHO01 P05 L0O1 27600 6.7
5103U_PHO01 S02 L04 62422 7.7
5103U_PHO01_S03_L03 48,952 4.9
5103U_PHO01_S04 L01 59,328| 6.4
5103U_PHO1_P02_LO01 37,141 9.1
5103U_PHO01_P02_L03 15,262| 9.6
5103U_PHO1 S07 LO1 46512 8.4
5103U_PHO1 S07 L02 35853 11.4
5103U_PHO01_P01_L02 22621 7.3
5103U_PHO01 P01 _LO1 22561 6.8
5103U_PHO01_S01_L01 51,197 8.6
5103U_PHO01_S01_L02 43545 5.4
5103U_PHO01 P02 _LO4 17,348 8.5
5103U_PHO01_S01_L03 42911 104
5103U_PHO1 P07 _LO1 17,090 4.9
5103U_PH01_S03 L01 24299 7.0

Total Tonnes & average gradel,089,883 7.48
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9.1.2Impact of extendingKCD pit depth to elevation 5620 onthe 5107lode
The upper portion of 5107 will beéncluded in theopen pit, by deepening the KCD pit

down tothe 5620 elevation. The 5107 lode is affected as some underground material will be
converted to open pinining. As shown in Tabl®.6, dbout 145Ktons at an average gzaoff

4.8g/t will be mined by open piisee Fgures 9.6 & 9.8.), 89Ktonts at an average grade of 3.2g/t
will be left in the crown pillar (see Figu&7.) and 679Ktons at an average grade of 3.1g/t will
be mined undergroun@ee Figur®.6).

Table9.6 Impad of the KCDextension into elevation 5620 on 5107 Lode

5107 Lode stopes impacted by KCD extension to 5620 eleV
Mined by open piLetft in crown pilar [Mined by underground
Tonnes 145,253 88,555 678,748
Average grade (g/f) 4.8 3.2 3.1

5107 lode

Figure9.6 Impact of the KCD extension &evation 5620 on 5107 Lode (Long View)

5107 Stopes left
in Crown Pillar

Figure9.7 Impact of the KCD extension &evation 5620 on 5107 Lode (Long View)

5107 lode
mined by
Open Pit

Figure9.8 Impact of he KCD extension televation 5620 on 5107 Lode (Plan View)
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The 5107Lode stopes that are affected by KCD extension to elevation 5620 are presented
in Table 9.7, Table 9.8, and Table 9.9.

Table 9.7 Tonnage and schedule grade (g/t) of 5107 Lode stoped Ioyin
open pit (5620 case scenario)

5107 Lode stopes mined by open pit (5620 Cas

Stopes sequence name | Tonnes |Sch Grad
5107_PHO1_STPO06 13,012| 4.1
5107 _PHO01_STPO09 23542 4.9
5107_PHO1_STP12 28,204 5.0
5107 _PHO1 _STP15 27504 3.9
5107 _PHOl1 STP16 7,701 4.3
5107 _PHO01_STP17 30,646 5.3
5107_PHO01 STP18 14,645 54
Total Tonnes & average grafle 145,253 4.8

Table 9.8 Tonnage and schedule grade (g/t) of 5107 Lode stopes
left in crown pillar (5620 case scenario)

5107 Lode stopes left in crown pillar (5620 Cas
Stopes sequence name | Tonnes|Sch Gradf
5107 PHO01 STPO2 23,701 3.4
5107 _PHO01_STPO3 7,398 5.3
5107 _PHO01 STPO05 20,097 2.9
5107 _PHO1 STPO08 16,956 2.7
5107_PHO01_STP11 14,539 2.8
5107 _PHO01_STP14 5,864 2.8
Total Tonnes & average grage 88,555 3.2
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Table 9.9 Tonnage and schedule grade (g/t) of 5107 Lode stopes mined by
underground (5620 case scenario)

5107 Lode stopes mined by underground (5620 C
Stopes sequence name | Tonnes |Sch Gradf
5107_PH01_STPO1 21,289 2.5
5107_PH01_STP04 20,185 2.6
5107_PHO01_STPO0O7 12,704 2.7
5107_PHO01_STP10 16,289 3.0
5107_PHO01 STP13 4,419 2.8
5107_PH02_STPO01 36,103 25
5107_PH02_STP02 28,066 2.7
5107_PH02_STPO03 25414 3.1
5107_PH02_STP04 25,966 2.9
5107_PH02_STP05 19,351 2.7
5107_PH02_STP06 18,157 2.8
5107_PH02_STPO0O7 29,611 3.1
5107_PH02_STP08 28,719 2.9
5107_PH02_STP09 15,921 2.6
5107 _PH02_STP10 26,678 3.2
5107_PH02_STP11 27,940 3.7
5107 _PH02_STP12 29,040 3.2
5107_PH02_STP13 34,796 3.0
5107 _PH02_STP14 26,013 3.8
5107_PH02_STP15 33,320 3.8
5107 _PH02_STP16 37,071 3.1
5107_PH02_STP17 19,467 3.6
5107_PH02_STP18 29,465 3.9
5107_PH02_STP19 29,779 3.1
5107_PH02_STP20 13,583 3.2
5107_PH02_STP21 24537 3.4
5107_PH02_STP22 6,967 3.2
5107_PH02_STP23 32,616 3.3
5107_PH02_STP24 5,283 3.8
Total Tonnes & average grafle 678,748 3.1
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9.1.3Impact of extendingKCD pit depth to elevation 5620 orthe 5105lode
Due to the extension ahe KCD pit to the 5620 elevation more than half of 5105 lode

will be mined by open pit and the other half either left in the crown pillar or mined by
undergroundnethodology As shown in Tabl®.0, about 1.2Mt at an average grade @dst will
beincluded inthe open pit (see Figur€9 & 9.11.), 577Ktons at an average grade o081 left
in the crown pillar(see also Figur8.10.) and 610Ktons at an average grade of 4.2gltbe

mined undergroun(see Figur®.9).

Table9.10 Impactedof the KCD pit extenson into elevation 5620 on 5105 Lode

5105 Lode stopes impacted by KCD extension to 5620 elev
Mined by open piLetft in crown pillar [Mined by underground
Tonnes 1,180,532 577,985 610,148
Average grade (g/f) 3.8 3.9 4.2

5105 lode

Figure9.9 Impact of the KCD extension &evation 5620 on 5105 Lode (Long View)

5105 Stopes lef
in Crown Pillar NGRS

Figure9.10 Impact of the KCD extension #evation 5620 on 5105 Lode (Long View)

5105 lode
mined by
Open Pit

Figure9.11 Impact of the KCD extensiadio elevation 5620 on 5105 Lode (Plan View)
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The 5105Lode stopes that are affected by KCD extension to elevation 5620 are presented in
Table 9.11, Table 9.12, and Table 9.13.

Table 9.11 Tonnage and schedule grade (g/t) of 5105 Lode stopes mined by
open pit (5620 case scenario)

5105 Lode stopes mined by open pit (5620 Cas

Stopes sequence name | Tonnes |Sch Grad
5105U_ Longit_S02 55,617 3.1
5105U_Longit_S03 17,791 3.7
5105U_ Longit_S04 19,300 3.7
5105U_Longit_S05 47,057 3.5
5105U_ Longit_S06 13,493 3.7
5105U_Longit_S07 17,150 3.2
5105U_ Longit_S08 18,505 3.5
5105U_ Longit_S09 44,629 3.3
5105U_ Longit_S10 16,330 3.5
5105U_Longit_S12 12,743 3.4
5105U_Longit S13 19,067 4.1
5105U_Longit_S14 40,174 2.8
5105U_Longit S15 7,431 2.8
5105U_Longit_S17 10,880 3.5
5105U_Longit S18 18,556 4.8
5105U_ Longit_S19 35,311 3.0
5105U_Longit_S21 18,133 3.9
5105U_Longit_S22 15,935 3.5
5105U_Longit_S23 31,155 5.2
5105U_Longit S24 16,202 4.9
5105L_PHO1 P04 L02 23,019 4.7
5105U_LongitS25 30,206 3.9
5105L_PHO1_ P04 L0O4 32,276 4.3
5105U_Longit_S26 5,404 2.3
5105L_PHO1_ P04 _LO5 19,082 4.0
5105U_Longit_S27 26,893 3.9
5105U_ Longit_S28 16,808 5.0
5105U_Longit_S29 10,352 5.0
5105U_ Longit_S30 34,146 3.9
5105U_Longit_S31 12,269 3.5
5105L_PHO1 S04 L03 31,043 3.4
5105L_PHO02_ P03 LO1 14,308 3.9
5105L_PHO02_ S04 LO1 40,531 5.4
5105L_PHO02_P03_L03 40,373 4.2
5105L_PHO02_ S04 L02 57,271 3.9
5105L_PH02_S04 L03 24,060 4.8
5105L_PHO02_S03 L02 41,891 4.3
5105L_PHO02_P02_L0O1 29,213 2.7
5105L_PHO02_S03 L03 42,647 4.0
5105L_PHO02_P02_L03 62,207 3.2
5105L_PHO02_S01 L02 36,690 2.5
5105L_PHO02_S02 L02 41,158 3.4
5105L_PHO02_S02_L03 33,226 3.6
Total Tonnes & average grafe, 180,532 3.8
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Table 9.12 Tonnage and schedule grade (g/t) of 5105 Lode stopes
left in crown pillar (5620 case scenario)

5105 Lode stopes left in crown pillar (5620 Cas
Stopes sequence name | Tonnes|Sch Grad

5105L_PHO00 Long_LO1 | 40540 4.4
5105L_PHOO Long L10 | 13276| 3.2
5105L_PHO1 P03 L03 | 49450 5.1
5105L_PHO1_S03 LO3 | 44,603 5.1
5105U_Longit_S20 39,005| 25
5105L PHO1 SO1 L02 | 26,396 2.5
5105L_PHO01 P04 L03 9,726 4.6
5105L_PHO1 S04 LO1 | 43334 3.7
5105L_PHO1 P02 L05 | 49,745 3.3
5105L_PHO1 S04 L02 | 40326 4.0
5105L_PHO1 S02 L04 | 46416 4.4
5105L_PHO02 P03 L02 | 14,237] 4.3
5105L_PHO02 _S03 LO1 | 47598 5.2
5105L_PHO02_S01 LO1 | 43250 2.6
5105L_PHO02 P02 L02 | 27,291 4.1
5105L_PHO02 _S02 LO01 | 26,126 3.9
5105L_PHO02_S01 LO3 | 16668 3.1
Total Tonnes & average grafle77,985( 3.9
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Table 9.13 Tonnage and schedule grade (g/t) of 5105 Lode stopes mined by
underground (5620 case scenario)

5105 Lode stopes mined by underground (5620 G
Stopes sequence name | Tonnes |Sch Grad{

5105L_PHOO0_Long_L02 7159 3.6
5105L_PHO00_Long_L03 4352] 3.8
5105L_PHOO0_Long_L04 6983 7.3
5105L_PHOO Long LO5 | 10332] 5.9
5105L_PHO00_Long_L06 7346] 58
5105L_PHOO Long LO7 | 10435] 4.5
5105L_PHO0O0_Long_L08 1304] 34

5105L_PHO1 P03 LO1 30415 4.4
5105L_PHO1 P03 L02 27,789 4.2
5105L_PHO01_P02_L01 19,840 6.3
5105L_PHOO Long_L09 14,762 3.3
5105L_PHO1 P01 L01 22,070 3.3
5105L_PHO1 P01 L02 27,064 3.1
5105L_PHO01 P02 LO2 28,172 4.8
5105L_PHO1 P02 L03 271277 4.4
5105L_PHO01_S01_LO01 27814 4.4
5105L_PHO01_S03_L02 26,388 4.1
5105L_PHO01_S03_L02 21554 3.8
5105L_PHO01_S02 LO1 47102 55
5105L_PHO1 P02 _L04 31,264 4.0
5105L_PHO01_S02_L02 46,225| 3.9
5105L_PHO01_S01 LO3 53,854 4.3
5105L_PHO01_S02_LO03 45437 3.3
5105L_PHO01_S01_L04 65,212 3.6
Total Tonnes & average grage 610,148 4.2
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9.2Life of mine production scheduling for the5620case scenario

By deepening the KCPpit down to elevatio620, the KCD pit willadd one more phase
andconsist of 4 phases instead aisedfor the base case and the other pits will remain the same

as in the base case.

The yearly ore and waste tonnes produced from all the open pits included in the Kibali

operaion are presented in Figuéel2 and Tabled.14.

5620 Case Scenario

60,000

50,000

40,000

30,000 -
® Waste (ktons)

m Ore (ktons)

20,000 -

Total Material moved (Ktons)

10,000 -

i1 2 3 4 5 6 7 8 9 10 11 12
Periods

Figure9.12 Ore and waste tonnes mined from the opefg6i20casescenario)

As presented on Figu@12, the mining stadd at the Kibali gold operation in July 2012
(Periodl) and about 5.3Mtons of madkrare mined in that period. The total material mined
ramps up to about 22Mtons iperiod2 and gradually increases and reathesnaximum mining
rate of about 55Mtons before starting to decrease. The increase of the mining capacity up to

55Mtons in perid7 is due to the KCD phase4 which consists of about 93Mtons.
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Table9.14 Ore and waste tonnes mined from the opefB6i20 case scenario)

Period 1  Period 2 Period J Period 4 Period § Period € Period 7 Period § Period 9 Period 10 Period 1]
KCD
Ore (ktons) 117 3,813 6,624 8,135 2,420 2,391 3,324 5,743 828 - -
Avg Grade Mined 2.18 2.38 3.18 2.53 2.18 1.68 2.53 2.56 2.57 - -
Waste (ktons) 5,197 18,327 21,955 20,444 26,159 26,187 25,255 13,385 946 - -
Total Mined (ktons) 5,313 22,140 28,579 28,579 28,579 28,579 28,579 19,128 1,773 - -
Mengu Hill
Ore (ktons) - - - 4,219 3,783 - - - - - -
Avg Grade Mined - - - 2.09 2.84 - - - - - -
Waste (ktons) - - - 6,934 5,905 - - - - - -
Total Mined (ktons) - - - 11,153 9,688 - - - - - -
Pakaka
Ore (ktons) - - - - - 2,459 5,798 805 - - -
Avg Grade Mined - - - - - 2.00 2.68 3.61 - - -
Waste (ktons) - - - - - 18,290 21,535 15,639 - - -
Total Mined (ktons) - - - - - 20,749 27,334 16,444 - - -
Pamao
Ore (ktons) - - - - - - - 1,578 4,499 - -
Avg Grade Mined - - - - - - - 1.30 1.54 - -
Waste (ktons) - - - - - - - 4,211 5,418 - -
Total Mined (ktons) - - - - - - - 5,789 9,917 - -
Kombokolo
Ore (ktons) - - - - - - - - - 1,518 -
Avg Grade Mined - - - - - - - - - 2.11 -
Waste (ktons) - - - - - - - - - 5,465 -
Total Mined (ktons) - - - - - - - - - 6,983 -
Sessenge
Ore (ktons) - - - - - - - - - 939 3,855
Avg Grade Mined - - - - - - - - - 1.70 1.65
Waste (ktons) - - - - - - - - - 4,147 7,391
Total Mined (ktons) - - - - - - - - - 5,086 11,246
Ore (ktons) 117 3,813 6,624 12,354 6,203 4,851 9,122 8,126 5,327 2,457 3,855
Waste (ktons) 5,197 18,327 21,955 27,378 32,064 44,477 46,790 33,235 6,364 9,612 7,391
Total Mined (ktons) 5,313 22,140 28,579 39,732 38,267 49,328 55,913 41,361 11,691 12,068 11,246
Average Grade 2.18 2.38 3.18 2.38 2.58 1.84 2.63 2.42 1.70 1.95 1.65




The yearly pit sequencing of the&CD 5620 case scenariogether withall the otheropen

pits included in the Kibdaoperation is shown on Figugel3.

5620 Case scenario
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Figure9.13 Open pit sequencin@g620casescenario)

As represented iRigure9.13, the mining sequence of the other pits is similar to the base
case except that KCD will be mined for a longer time period. KCD wiliiined from period 1
up to period9. Mengu Hill in peri@#t and 5. Pakaka will be mined in persd@l 7,& 8, Pamao
in periods 8 and9. Kombokolo will be mined in period 10 and Sessenge in pdi@oaind 11.

The yearly ore tonnes produced fréime undergrand operationfor the 5620 case
scenario are presented in Tabl&®and the graph is presented on Figurel9The yearly
average grade is between 7.3 and 5.28 g/t and the underground will operate at its full capacity
between period 7 and 15 then gradpdicrease up to the end of the underground mine life.
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Table 9.15 Underground mine schedule (5620 case scenario)

5620 Case Scenario

Period 4 Period § Period § Period 1 Period § Period 9Period 1QPeriod 11Period 12Period 13Period 14Period 13Period 14Period 1{Period 18Period 19Period 2(Period 2
5103_Upper
Ore (ktons) 92| 462 478 187 18 48 31
AvgGrade Mined| 887| 768 7.84| 6.37 6.63| 6.15| 4.80
5103 Middle
Ore (ktons) 211 244 404 570 573 450 485 642 554 104
Avg Grade Mined 643| 6.87| 612 767| 620 6.70[ 852| 771 862 721
5103 MidL
Ore (ktons) 138 45 34 96
Avg Grade Mined 541 6.24] 4.96] 444
510385102_L
Ore (ktons) 483] 1149] 880] 853] 631| 632 663| 677| 486] 226] 290| 152 2
Avg Grade Mined 650 6.01| 680 701] 581 513] 552 458| 517 6.02| 557 6.09] 641
5105_Lower
Ore (ktons) 36| 127| 158 78 210 1
Avg Grade Mined 543 434 412 491 377 341
5105_Up_L
Ore (ktons)
Avg Grade Mined
3102 Regl
Ore (ktons) 99 204] 301 313 85 4 9 90
Avg Grade Mined 5.08] 489 487] 4.90] 5.63] 594 5.94| 513
3102 Reg?
Ore (ktons) 39 29 136 39 52 21 156
Avg Grade Mined 6.97] 527 389 412 575 4.19] 325
5005 Regl
Ore (ktons) 72 42 6 51 28 52 51 7
Avg Grade Mined 330] 347 830 5.07| 6.13] 528 484 344
5005_Reg2
Ore (ktons) 40 143 92 46 12 18
Avg Grade Mined 832 7.13] 741 713] 6.79 6.14
5107
Ore (ktons) 14 21 30 30] 128 57| 135] 135 123
Avg Grade Mined 255 255| 289 257 281 298] 319] 359 333
9101_Low&Up
Ore (ktons) 55| 349| 211| 176] 490 727 698 754| 633| 561| 565| 542 437| 320 70
Avg Grade Mined 547 630 666 525 b5.02| 6.8 6.65| 6.28) 530/ 6.14| 570] 6.13] 541| 5.65| 6.58
9105_Upper
Ore (ktons) 39| W[ 14 74
Avg Grade Mined 307] 367] 400/ 621
9105_Lower
Ore (ktons) 129 268 278 287 254 232 199 269 238 278 239 214
Avg Grade Mined 270 4.23] 592 563 592/ 7.80] 880] 753] 813] 794 515 392
9102_Low&Up
Ore (ktons) 62 770 200] 277| 334| 38| 316 185 42
Avg Grade Mined 553| 458 443| 567| 6.71] 845 825 7.28| 806
3101
Ore (ktons) 34 31 16 45 82 87 102 65
Avg Grade Mined 714| 634] 634 561] 509 285 325 335
9003
Ore (ktons) 41 6 11{ 109 3
Avg Grade Mined 305 293] 398 393 277
5103 Low L
Ore (ktons) 12) 104 97 12 47 16
Avg Grade Mined 573 6.96| 819 744 690 7.01
Devel Ore
Ore (ktons) 67| 149] 259| 359| 452 293] 333] 329| 317] 189] 181| 348] 293 63 47 35 22 8
AvgGrade Mined| 5.18] 4.82| 596/ 340| 440/ 476| 539| 502] 541| 587| 581 58| 619 775 7.13] 755 815 7.90
Total Ore (ktons) 1584 611 13574 24459 27521 26554 27659 31784 30474 30519 31717 27263 1900 12984 9431 4714 341§ 782
Average Grade (g/) | 7.31] 6.98) 6.78] 529| 5.65| 597 591 547 6.23] 650 6.35| 6.24] 597 528 549 557| 58l] 6.72
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The mining sequence of the open pits and the underground for 5620 cas®saen
given in Tabled.16. Table 9.16 shows in detail the sequencing of the pit and mining benches as

well as the lodes and stope sequences.

Table 9.16 Mine sequencing (5620 case scenario)

5620 Case Scenario
Periods

Mines Phases TP1 TP2 TP3 TP4 TP5 TP6 TP7 TP8 TP9 TP10 TP11 TP12 TP13 TP14 TP15 TP16 TP17 TP18 TP19 TP20 TP21 TP22 Bench Height #Benc

KCD KCD1 Mined out to| 5880| 5840| 5780| 5760| 5760| 5760 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760|Top 5940 20 1q
Bottom 5760

KCD 2 Mined out to| 5900 5900 5900 5680| 5680| 5680 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680|Top 5920 20 13
Bottom 5680

KCD 3 Mined out to| 5940] 5940| 5940| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740 5740| 5740| 5740| 5740| 5740| 5740| 5740 5740|Top 5960 20 12
Bottom 5740

KCD 4 Mined out to| 5940| 5820| 5780| 5720| 5680 5660| 5660| 5660| 5660| 5660| 5660| 5660| 5660| 5660| 5660| 5660| 5660| 5660| 5660|Top. 5960 20 18
Bottom 5620

KCD 5 Mined out to Top 5960 20 20
Bottom 5580

KCD 6 Mined ot to| Top 5960 20 22
Bottom 5540

Mengu Hil Mengu Hil 1 Mined oui to| 5860| 5740| 5740| 5740| 5740| 5740( 5740| 5740| 5740| 5740 5740| 5740| 5740| 5740| 5740 5740| 5740| 5740| 5740(Top 5960 20 13
Bottom 5720

Pakaka Pakaka 1l  Mined out to 5860| 5760| 5760 5760 5760| 5760| 5760| 5760 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760|Top 5880 20 7]
Bottom 5760

Pakaka 2  Mined out to 5740| 5740| 5740| 5740 5740| 5740| 5740| 5740| 5740( 5740| 5740| 5740| 5740| 5740| 5740| 5740|Top 5880 20 8
Bottom 5740

Pakaka 3  Mined out to 5700 5700| 5700| 5700 5700 5700| 5700| 5700| 5700 5700| 5700| 5700| 5700 5700 5700|Top 5880 20 19
Bottom 5700

Pamao Pamao 1 Mined oui to| 5860| 5780| 5780| 5780 5780| 5780| 5780| 5780| 5780 5780| 5780| 5780| 5780| 5780 5780|Top 5880 20 )
Bottom 5780

Kombokolo Kombokolo 1  Mined oui to| 5800( 5800] 5800| 5800| 5800| 5800| 5800 5800| 5800| 5800| 5800| 5800| 5800|Top 5960 20 19
Bottom 5780

Sessenge Sessenge 1 Mined out to 5840( 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760(Top 5900 20 8|
Bottom 5760

5103_Upper 5103_Upper 1 Mined out to 12 8| 6 6 | 6 | 6| 5| 4| 4| a4 alalalalalala]al]mop 17 1 17
Bottom 1

5103_Middle 5103_Middle 1 Mined out to| 68 | 66 | 63 55 50 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 | 43 |Top 69 1 27
Bottom 43

5103_Middle 2 Mined out to| 37 37 | 37 37 37 37 37 37 | 37 37 37 |Top 42 1 6|
Bottom 37

5103_Middle 3 Mined out to| 36 | 26 19 9 5 5 5 5 5 5 5 |Top 36 1 32
Bottom 5

5103_Middle 4 Mined out to| 1 1 1 1 1 1 1 |[Top 4 1 4
Bottom 1

5103_MidL 5103_MidL  Mined out to| 5 3 2 1 1 1 1 1 1 1 1 1 1 |[Top 8 1 8|
Bottom 1

5103&5102_L 5103&5102_L 1 Mined out to| 47 | 41 | 37 | 33 30 30 30 | 30 | 30 | 30 | 30 30 30 | 30 | 30 | 30 | 30 [Top 49 1 20
Bottom 30

5103&5102_L 2 Mined ot to| 28 21 17 13 8 8 8 8 8 8 8 8 8 |Top 29 1 22
Bottom 8

5103&5102_L 3 Mined ot to| 5 4 1 1 1 1 1 1 |Top 7 1 7]
Bottom 1

5102_Up_L 4 Mined ot to| 6 4 2 1 1 1 1 1 |Top 6 1 6]
Bottom i

5105_Lower 5105_Lower 1 Mined out to 33 | 28 | 24| 24| 21 | 21| 21| 15| 13 | 13 | 13 | 13 | 13 | 13 | 13 | 13 [Top 38 1 27|
Bottom 12

5105_Lower 2 Mined out to Top 11 1 11
Bottom i

5105 Up_L 5105 _Up_L1 Mined outto Top 31 1 31
Bottom i

3102 Regl 3102 Regl 1 Mined out to 12 86| a|lalalalal 1 1 1 1 1 1 1 |Top 14 1 14
Bottom i

3102_Reg2 3102_Reg2 1 Mined ouit to| 13 12 12 12 7 6 6 5 5 1 1 1 1 1 1 1 1 |[Top 13 1 13
Bottom i

5005_Regl 5005_Regl 1 Mined out to| 27 | 25 | 25 | 24 13 10 6 2 1 1 1 1 1 1 1 1 |[Top 30 1 3Q
Bottom 1

5005_Reg2  5005_Reg2 1 Mined ouit to| 19 12 8 4 3 3 3 3 3 3 3 3 3 3 |Top 19 1 17
Bottom 3

5005_Reg2 2 Mined out to| 1 1 1 1 1 1 1 1 |[Top 2 1 2|
Bottom 1

5107 5107 Phase 1 Mined out to| 39 | 33 30 21 20 | 20 | 20 | 20 | 20 20 20 | 20 | 20 | 20 | 20 [Top 42 1 23
Bottom 20

5107 Phase 2 Mined out to| 14 10 1 1 1 1 1 1 1 1 |[Top 19 1 19
Bottom 1

9101_Low&Up 9101_Low&Up 1 Mined out to 35 | 33 33 30 26 | 22 18 15 [ 11 9 6 3 2 1 1 |[Top 35 1 35
Bottom 1

9105_Upper 9105_Upper 1 Mined out to| 15 10 4 1 1 1 1 1 |[Top 15 1 18
Bottom 1

9105_Lower 9105_Lower 1 Mined out to 95 | 88 | 80 [ 71 63 56 | 49 | 39 | 29 16 8 1 1 1 1 1 |[Top 100 1 10Q
Bottom 1

9102_Low&Up 9102_Low&Up 1 Mined out to 17 13 13 13 13 13 13 13 13 13 13 13 13 13 13 [Top 22 1 19
Bottom 13

9102_Low&Up 2 Mined out to 10 9 8 5 4 2 1 1 1 1 1 1 1 |Top 12 1 12
Bottom 1

3101 3101 Phase 1 Mined out to| 24 22 | 21 19 14 9 4 1 1 1 1 1 |[Top 25 1 25
Bottom i

9003 9003 Phase 1 Mined ot to| 10 9 8 3 1 1 1 1 1 1 |Top 10 1 19
Bottom i

5103 low L 5102 Up_L Mined out to 9 6 5 3 1 1 1 1 1 1 1 1 |[Top 12 1 12
Bottom i

Devel Ore Devel Ore 1 Mined out to| 19 [ 18 | 17 | 16 | 15 | 14 | 13 | 12 | 11 | 10 9 8 7 6 5 4 3 2 2 |Top 22 1 22
Bottom i
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The maximum total processing capacity throughput is 6.6Mteoper yearand the mill
will be processing a full capacity for about 12 to 13 y¢sesFigure9.15).

5620 Case scenario
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Figure9.15 Processing input tonnes and average g(a@20casescenario)

Figure 9.15 shows the yearly ore tonnes processed and the averagealledd tire processing
plant.
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As presented in Figur@15, the processinglantinput tonnes and average head grade for

the 5620 case scenario is as follow:

The plant stagd commissioning in late September 2013 (Period2) and roughly 700Ktons
at an averaggrade of 3.52g/t will be process$by the end of the year. About 6Mtonsll be
proceedin period3 and 6.3Mtons in period4 before producinthatull rate of 6.6Mtons from

period5 to 16 thewill start decreasing.

The average head grade profile carekplained by the impactf extending th&KCD pit
depthto elevation5620 onthe miningsequence. The average head gtadie processing plant
in period 2 is about 3.5g/t and increased in period 3 to 4g/t before decreasing down to 2.9g/t in
period6.

The lower average grade in period5 and 6 is due to the fact that 5103 E@ppén 05
Lodes which will be partially mined by open pit is not readlyet andthe lower grade of KCD
phase4 are being mined. The increased of the average grade in period 7aanuke8&xgplained

by those 5103upper, 5105, 51@s&ervedeing mined by open pit.

From period9 up tperiodl4 the average grade is around 3.6g/t thensdroperiods 15
and 16.The reason of the average grade drop in period 15 and 16 is that there iterial ma
coming from 5105 and lower tons from 5107 in those periods since it has been mined by open pit

in earlier periods.

From period17 up to the end of the mine life the average head tgrake processing
plantgradually increaseup to 6.7g/t in perio@1. The plant will be mainly fed bunderground

high gradematerial in these periods

The mill feed material sources are shown in Figure 9.16 ladhilling cutoffs grade
intervalsby periods from different open pit sourdes the 5620 case scenadcerepresented on
Table 9.7.

179



Table 9.17 Milling cutoffs by periods from different open pits (5620 case scenario)

Sources |Mat Type Processing cutoffs by period from different sources
2]13]4]|5[6]7[8]9]10{11]12(13]14{15|16(17|18|19

Oxide f12{aaf-|-|-|-[-[-1-1-1-|1-|-[-[-[-1-1-

KCD1 Transitor] - |11]| - |- |-|-|-|-|-|-|-|-|-|-|-]|-1-1-
Fresh | - (12|13 - [-|[-[-[-[-[-[-|-|-|-1-|-]-]-

Oxde | -|-[13)|-|-|[-[-[-1-1-1-1-|-[-[-[-1-1-

KCD2 Transitor] - | - [13|-|-|-|-|-|-|-|-|-|-1-|-]|-1-1-+-
Fresh | - [ - |13 - [-|[-[-[-[-[-[-|-|-|-1-1-]-]-

Oxide |20] - [14)11] - |- [-[-|-1-|1-|-|-[-[-[-1-1-

KCD3 Transitor] - | - (1412 - [- |- [-|-{-|-|-|-|-|-1-[-1-
Fresh | - | - |- [13-|[-]-[-]-[-|-|-|-1|-|-1-/[-1]-

Oxide | - | -[-[2y1f-|-[-|-[-|-|-|-1-/-1-[-1-

KCD4 Transitor] - | - [ - [22)13f{15] - [-|-{-|-|-|-|-|[-|1-[-1|-
Fresh | - [ - | - |11)11j15[13{12] - |- |- |-|-|[-[-[-]-]-

Oxide - |A3|1 - | -{-|-1-f{-1-{-1-{-1-[-1-1-

Mengu Hill | Transition - 12422l - [ - - - -1-f-f{-[{-1-1-1-1-1-
Fresh - 1a5{23[ - |- |-|-|-|-[-[-[-]-1-1-]-[-

Oxide - -[-froa5 - |- -|-[-{-[-1-1-1-1-1-

Pakakal | Transitior] - - (-fras - - - -0-f-f-r-t-l-1--
Fresh - |- {-fras - -] -1-f{-f{-[-1-1-1-1-1/-

Oxide -l - - - - -l

Pakaka2 | Transitior] -l - f--qas - - - -l
Fresh - - 1-1-115-1-1-1-1-1-1-1-1-1-1-1-

Oxide -l - -1 -122- - f-1-f-1-r-1-r-1-1-

Pakaka3 | Transitior] -l -f---1ae - - -l
Fresh - -1-1-1-113[ - |-]-[|-[-{-f{-[-[-[-1-

Oxide -l -1-1-1-112120 - {-|-{-1-[-1-[-1-1-

Pamao | Transition - - 1-1-1-1A8 12l - - - {-f{-f-f-f-1-1-
Fresh - -]-1-]-J13212)-[-]-{-1-[-1-[-1]1-1]-

Oxide -l -l-l---t-0ef--t-r-t-r-r-1-1-

Kombokolo | Transitior] -l -1-1-1-01-1-1of-1-f{-1-f{-1-1-1-1-
Fresh -l -]-1-]-1-1-122[-]-f{-1-[-1-[-1-1]-

Oxide -1-[-[-1-1-1-]10{10f - | - -1 -14(-1-

Sessenge | Transition -f-1-1-1-1-1-11010] - [-[-[-[-[6]-]-
Fresh -l -]-1-]-]-]-]121f20 -{-]-[-]1-[6]-]-

KCD Oxid_g 11| - |12)10 - [-[-[-]-]19]|9|8|6[4[-]-]-
Stockpiles Transitior] 12| - |12]11] - [14{12{11|11{10|10[{9|8[6|6]| - | -
Fresh 12| - 12|11 - [13{12{11]11j10|10/ 9|87 ([ -] - | -

Mengu Hil Oxic!g - | -[12[11]-]-]1-]-[-[10[10{9]|8]|6 - |-
Stockpiles Transitior] - |- 11312 - [ -|-|-[-|13f - |]10[{9|8[-|- |-
Fresh - - {-f13-]-]-]-]|-[12[12[11]11]10] - | - | -

Pakaka Oxio!g -1 -[-[-1-112]11)10 - [9[9[8|6|5|4]|-|4
Stockpiles Transitior] - |- 1-1-1-114/13|]12[ - |11{ - |10[9| 88| - | -
Fresh -1 -[-[-]-1]14/13]12/12(11{10{10{ 98| 8| 8] -

Pamao Oxio!z_a -1 -[-1-1-1-11110/10{9(9[8|6]|5]|-|-|-
Stockpiles Transitior] - -1 -1-1-1-1-112] - [11f10f10[{ 977 - |-
Fresh -l -]-1-]-1-]-112[- |11 - j10[{9|7([7]| - |-

Kombokolo OXiO!? o N S e e e N IR A A RN A
Stockpiles Transitior] -0 -1--l-l--t-r-ast7f-f-1-1-
Fresh - -f{-f{-]1-1-1-1-1-/(11f{11{10/10]9]|8] - | -

Sessenge Oxid'('e o e e e e e e R AT A
Stockpiles Transitior] - -1 -1-1-1-1-1-1-110-[{9f8[7[6[-]-
Fresh -l -1-1-]-1-1-1-[-1-[1098]|7[6]-]-

* Please see Chapter4 - Table 4.10, 4.11, 4.12 for grade interval cutoff
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5620 Case scenario

7,000
6,000 -

5,000 -

m

s

g 4,000 -

©

o

L 3,000 -

=

2,000 -

1,000

0
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Periods
m Open Pit (Ktons) = Underground (Ktons) = Stockpile (Ktons)

Period 2 3 4 5 6 7 8 9 10 11] 12 13 14 15 16 17 18 19 20 21
Open Pit (Ktons) 750 4,315 6,142 4,946 3463 4,154 3,119 3,054 1,905 2,872 - - - - - - - - - -
Underground (Ktons) - - 158 611 1,358 2,446 2,753 2,655 2,766 3179 3,047 3,051 3171 2,726 1,900 1,299 944 472 342 78
Stockpie (Ktons) 1,703 - 1,050 1,780 - 729 891 1,929 550 3553 3549 3428 3874 4,700 368 25 1 - -

Figure9.16 Mill feedmaterialsources (562@ase scenario)
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The yearly total ounsgproduced are represented on Eigure9.17 below.

5620 Case Scenario
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Figure9.17 Total ounces producg8620casescenario)

As shown inFigure9.17, the ounce produced in years3 is 674Koz and about 659Koz in
period4. In period5 and period6, it is respectively 544Koz and 529Koz. The decrease in the
ounces produced nae explained by the lower head average grade to the plant which in turn is

due to the mining sequence (see 5620 Case sceResessing input tonnes and average grade).

However from period15 up to the end of the mined life the ounces produced decrease
because the ore tonnage also goes down.
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9.3 After-tax financial analysis of the5620casescenario

Using the life of mine schedule generated and the assumptions made in Chapter 7, after tax cash flowasnahcstaken

on the5620casescenario Theresults of the financial analysis are presentelkiple9.18.

Table 9.18 Afteitax discounted cash flofinancial analysis computationsforthe6 20 case scenari o (0C

Period 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Ounce Production (Koz) - 73 674 659 544 529 819 856 657 640 652 643 654 653 568 419 198 144 73 55 15
Escaleted Gold price 1,200 1,224 1248 1273 1299 1325 1351 1378  1406| 1434| 1463 1492 152| 1552 1583 1615 1647| 1680 1714| 1,748 1783
per Ounce (US$/0z)
Revenue - 88,986| 841,740| 838,700| 706,307| 700,858| 1,107,296 1,179,872] 923,705 917,554] 954,150] 959,536 995,556| 1,013,845 899,311 677,030 325,390] 241,789| 124,552 95,992 25,904
-2.5%
Royalsti:s (2,225) | (21,044)[ (20,967)| (17,658)| (17,521)| (27,682) | (29,497) | (23,093) | (22,939) | (23,854) | (23,988) | (24,889) | (25,346) | (22,483)| (16,926)| (8,135)| (6,045) | (3,114) | (2,400)| (648)
Net
Revenue 86,761| 820,697| 817,732| 688,649 683,336 1,079,614 1,150,375 900,612 894,616 930,297] 935,548 970,667| 988,499| 876,828| 660,104 317,255| 235,744( 121,438| 93,592 25,257
Ope’\rlleltrt]iﬁgcgzrs]ts (19,644) |(104,957)(252,823) (322,873} (366,726) (445,664 (532,633)| (498,359)| (367,232)( (374,798)| (400,221) (354,812)( (360,929) (377,731)|(357,095)(319,266)(129,569) (87,654)| (44,075)|(32,609] (7,566)
Opt;;(zit:;(éissrt]s (19644) |(104,957)(252,823)(322,873)(366,726) (445,664) (532,633)| (498,359)| (367,232)| (374,798)| (400,221)| (354,812)| (360,929)| (377,731)|(357,095}(319,266)(129,569) (87,654)| (44,075)((32,609] (7,566)
De[-)rgllcli::ion (7,824) | (62,813)| (65,760)| (68,968)| (68,889) (68,891) | (68,891) | (68,890) | (68,891) | (68,892) | (68,892) | (68,891) | (52,318) | (32,000)| (22,507)| (15,141) (9,877)| (4,923) | (3,557)| (825)
- Total

Non-cash Costs (7,824) | (62,813)| (65,760)( (68,968)| (68,889)| (68,891) | (68,891) | (68,890) | (68,891) | (68,892) [ (68,892) [ (68,891) [ (52,318) | (32,000)| (22,507)| (15,141)( (9,877) | (4,923)| (3,557)| (825)

Taxable Income
before Depletion
- 30% National
Income tax
Net Income
after Tax
+ Total
Non-cash Costs
- Capital
Costs (Depreciable)
After Tax Cash Flow (19,644) | (18,196)| 416,356| 366,129| 246,036| 187,038| 403554 477,079 394,033 384,540 391,720 427,183 447,484 443,233| 373,413| 245,339| 135,923| 106,626| 55,631 43,756| 12,631
NPV@10% 1,259,257

(19,644} (26,020)| 505,061| 429,099 252,955( 168,783 478,090 583,125 464,489 450,926| 461,183 511,843 540,847| 558,450 487,733| 318,331| 172,545| 138,214 72,441 57,427| 16,366

(151,518) (128,730] (75,867)| (50,635)| (143,427)| (174,938)| (139,347)| (135,278)| (138,355)| (153,553)| (162,254)| (167,535)|(146,320] (95,499)| (51,763)| (41,464)| (21,732)[(17,228] (5,060)

(19,644} (26,020)| 353,543| 300,370 177,069| 118,148 334,663 408,188 325,142 315,649 322,828 358,290 378593 390,915 341,413| 222,832 120,781] 96,750| 50,708( 40,199| 11,806

7,824| 62,813 65,760 68,968| 68,889 68,891f 68,891 68,890 68891 68892 68892 68891 52,318 32,000( 22,507 15141 9,877 4,923| 3557 825

(1,000,000
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CHAPTER 10
5585 ELEVATION SCENARIO

In this chapter the impact ektendingKCD to elevation 5585 on the underground
reserve, life of mine production schedule as well as the after tax cash flow analysis for the 5585

case are discussed.

10.1 Impact of extendingKCD pit depth to elevation 5585 onthe underground lode

The extensionof the KCD pit down to elevation 558%vill affect some of the
underground mine lodencluding 5105 lode, 5107 lode, and 5103 upper (sée Figurel0.1.).
As show in Table 7.5 baut 29Mt at an average grade of 4/6of the current underground mine
will be included in theopen pit, 1.2Mt at an average grade &g&. left in the crown pillar and
1.2Mt mined by undergrounethods (see also Figut8.1 & 10.2).

Table10.1 Lode impacted by KCExtension into elevationgB5

Stopes impacted by KCD extension to 5585 elevation
Mined by open piLeft in crown pilar|Mined by underground
Tonnes 2,899,430 1,237,154 1,181,277
Average grade (g/t) 4.6 5.3 5.7

5103 Upper Lode

I
i

5105Lode :
: e Wa
1

5107 Lode %

Impacted Lodes

Figurel10.1 Lode impacted by KC@xtension into elevation 5585 (Long View)
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5105Lode
5107 Lode

Figurel10.2 Lode impacted by KC[@xtension into elevation 5585 (Plan View)

10.1.1 Impact of extendingKCD pit depth to elevation 5585 ornthe 5103 Upperlode
The5103 Upper lode Mlibe partiallyincluded in theopen pit as the pit gets deepethe

5585 elevatior(see Figurel0. 2). As seen in Table.7.895Ktons at an average grade oOdt
will be mined by open pit3Ktons at an average grade oBd/t left in the crown pillaand
577Ktons mined by undergrouiskee Figurd 0.3 and Figurel0.4).

Table10.2 Impactof the KCDextension into elevation 5585 on 5103 Upper Lode

5103 Upper stopes impacted by KCD extension to 5585 elg
Mined by open pitLeft in crown pillar|Mined by underground

Tonnes 995,495 530,252 577,415
Average grade (g/t) 6.0 7.3 8.3

lode

5103 Upper

Figurel10.3 Impact of the KCD extension &evation 5585 on
5103 Upper Lode (Long View)
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Figurel10.4 Impact of the KCD extension &evation 5585 on
5103 Upper Lode (Long View)

5103 Upper
lode mined
by Open Pit

Figure10.5 Impact of the KCD extension #evation 5585 on
5103 Upper Lode (Plan View)

5103 Upper
Stopes left in
Crown Pillar

The 5103Upper stopes that are affected by KCD extension to elevation 5585 are

presented in Table 10.3, Table 10.4, and Table 10.5.
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Table 10.3 Tonnage and schedule grade (g/t) of &ier stopes mined by
open pit (5585 case Scenario)

5103 Upper stopes mined by open pit (5585 Caq
Stopes sequence name | Tonnes |Sch Grad
5103U_PHO1 P06 _LO1 41,106 6.4
5103U_PHO1 P06_L02 7521 6.5
5103U_PHO1 PO05_L02 41,945 6.9
5103U_PHO1 PO05_LO3 22943 85
5103U_PHO1 P05 LO4 23969 6.3
5103U_PHO1 P02_L05 34,080 6.4
5103U_PHO1 PO05_LO05 17929 84
5103U_PHO01 P03 LO4 6,863 5.8
5103U_PHO01 _P02_L06 10,959 5.3
5103U_PHO1_P04 LO3 13,724 5.3
5103U_PHO1 S05 L01 29,355| 5.8
5103U_PHO1 P03_L06 28,685 4.6
5103U_PHO1_P04 L04 29515 5.1
5103U_PHO1_S05_L02 59,250| 7.1
5103U_PHO1 PO03_L07 24,680 5.7
5103U_PHO1_PO04_L05 31,716 4.8
5103U_PHO1_P03_L08 16,218 6.4
5103U_PHO1 P04_L06 24372 6.1
5103U_PHO1_S05_L03 24771 8.6
5103U_PHO1 S04 L02 16,719 4.9
5103U_PHO1 S04 L03 48572 5.5
5103U_PHO1 S02_L05 78,837| 5.9
5103U_PHO1 _S03 L04 603 3.9
5103U_PHO01_S04 L04 46,108| 6.5
5103U_PHO1 S02_L06 43327 4.8
5103U_PHO1 S04 L05 4455 10.2
5103U_PHO1 S03 L06 45113 4.8
5103U_PHO1 S04 L06 29,990| 3.7
5103U_PHO1_S04 L07 47158| 7.1
5103U_PHO1 S03 L07 26,002| 4.7
5103U_PHO1 S03 L08 50,579] 5.2
5103U_PHO1 S06_L01 30,711 6.2
5103U_PHO1_S03_L09 37,722 6.1
Total Tonnes & average grafle 995495 6.0
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Table 10.4 Tonnage and schedule grade (g/t) of 5103 Upper stopes
left in crown pillar(5585 case scenario)

5103 Upper stopes left in crown pillar (5585 Caq

Stopes sequence name | Tonnes |Sch Grad
5103U_PHO1 P05 L0O1 | 27,600 8.0
5103U_PHO1 PO1 LO2 | 22,621 6.6
5103U_PHO1_ P01 LO3 17,784 5.3
5103U_PHO01_P02 L03 15,262 5.6
5103U_PHO01_P02_L04 | 17,348 4.6
5103U_PHO01 P04 L02 | 46,761 8.6
5103U_PHO1 P03 LO3 | 40,595 7.5
5103U_PHO1 PO3 LO5 | 17,632 6.7
5103U_PHO1_SO01 LO3 | 42911 6.4
5103U_PHO01 S04 L01 | 59,328 8.4
5103U_PHO1 S02 L03 | 26,376 6.8
5103U_PHO01_S03 LO3 | 48,952 8.6
5103U_PHO01_S02_L04 | 62,422 5.4
5103U_PHO01_S03_L0O5 | 31,716 8.5

5103U_PHO01 P07 _LO1 17,090, 104

5103U_PHO1 S07 L02 | 35,853 7.0
Total Tonnes & average grafgé30,252 7.3

Table 10.5 Tonnage and schedule grade (g/t) of 5103 Upper stopes mined by
underground (5585 case scenario)

5103 Upper stopes mined by underground (5585
Stopes sequence name | Tonnes| Sch Gradd
5103U_PHO1_PO0O1 LO1 | 22561 4.1
5103U_PHO1_ P02 LO1 | 37,141 8.9
5103U_PHO1 P02 _L02 | 34,650 6.4
5103U_PHO01_ P03 LO1 | 35,888 10.9
5103U_PHO01 P04 LO1 | 19,303 10.5
5103U_PHO01 P03 L02 | 56,762 10.2
5103U_PHO1 SO1 LO1 | 51,197 7.7
5103U_PHO1 SO01 L02 | 43,545 4.9
5103U_PHO1 S02 L01 | 63,874 9.1
5103U_PHO1 S03 L01 | 24,299 9.6
5103U_PHO1 S03 L02 | 66,029 11.4
5103U_PHO1 S02 102 | 75,654 7.3
5103U_PHO1 _SO7_LO1 | 46,512 49
Total Tonnes & average grage77,415 8.3
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10.1.2 Impact of extendingKCD pit depth to elevation 5585 ornthe 5107lode
As show in Talke 10.6, about 2L0Ktons at an average grade a?@/t of the5107 lode

will be included in theopen pit(see Figurel0.8), 99Ktons at an average grade &gt will be
left in thecrown pillar(see Figurel0.7) and the remaining 604Ktons mined by undeugiaif
the KCD open pit is extended to elevation 5585 (see also Figiee

Table10.6 Impacted of the KC&xtension into elevation 5585 on 5107 Lode

5107 Lode stopes impacted by KCD extension to 5585 ele

Mined by open pitLeft in crown pillar{Mined by underground
Tonnes 210,107 98,587 603,862
Average grade (ght) 4.2 29 3.2

5107 lode

Figurel10.6 Impact of the KCD extension wevation 5585 on 5107 Lode (Long View)

5107 Stopes left
in Crown Pillar

Figurel10.7 Impact of the KCD extension wevation 5585 on 5107 Lode (Long View)

189



| 5107 lode
‘ mined by
Open Pit

Figure10.8 Impact of the KCD extension &evation 5585 on 5107 Lode (Plan View)

The 5107 lode stopes that are affected by KCD extension to elevation 5585 are presented
in Tade 10.7, Table 10.8, and Table 10.9.

Table 10.7 Tonnage and schedule grade (g/t) of 5107 Lode stopes mined by
open pit (5585 case scenario)

5107 Lode stopes mined by open pit (5585 Cas

Stopes sequence name | Tonnes |Sch Grad
5107_PHO01_STPO03 7,398 5.3
5107_PHO01_STPO05 20,097 2.9
5107_PHO01_STP06 13,012 4.1
5107_PHO01_STPO08 16,956 2.7
5107_PHO01_STP09 23542 4.9
5107_PHO01_STP11 14,539 2.8
5107_PHO01_STP12 28,204 5.0
5107_PHO1 STP14 5,864 2.8
5107_PHO01_STP15 27504 3.9
5107_PHO01_STP16 7,701 4.3
5107_PHO01_STP17 30,646 5.3
5107_PHO1_STP18 14645 5.4
Total Tonnes & average grage 210,107 4.2
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Table 10.8 Tonnage and schedule grade (g/t) of 5107 Lode stopes
left in crown pillar (5585 case scenario)

5107 Lode atopes left in crown pillar (5585 Cas

Stopes sequence name | Tonnes|Sch Grad
5107_PHO1_STPO1 21,289 2.5
5107_PHO1_STP02 23,701 3.4
5107_PHO01_STP04 20,185 2.6
5107_PHO01_STPO7 12,704 2.7
5107_PHO01_STP10 16,289| 3.0
5107_PHO1_STP13 4,419 2.8
Total Tonnes & average gragle 98,587 2.9

Table 10.9 Tonnage and schedule grade (g/t) of 5107 Lode stopes mined by
underground (5585 case scenario)

5107 Lode stopes mined by underground (5585 (
Stopes sequence name | Tonnes| Sch Grade
5107 _PHO02_STPO1 36,103 2.5
5107_PHO02_STP02 28,066 2.7
5107 _PHO02_STPO03 25414 3.1
5107_PH02_STP04 25966 2.9
5107 _PHO02 STPO05 19,351 2.7
5107_PHO02_STP06 18,157 2.8
5107_PHO02_STPO7 29,611 3.1
5107_PHO02_STP08 28,719 2.9
5107_PHO02_STP09 15,921 2.6
5107_PHO02_STP10 26,678 3.2
5107 _PHO02_STP11 27,940 3.7
5107_PHO02_STP12 29,040 3.2
5107_PHO02_STP13 34,796 3.0
5107 _PHO02_STP14 26,013 3.8
5107 _PHO02_STP15 33,320 3.8
5107_PHO02_STP16 37,071 3.1
5107 _PHO02_STP17 19,467 3.6
5107_PHO02_STP18 29,465 3.9
5107_PHO02_STP19 29,779 3.1
5107_PHO02_STP20 13,583 3.2
5107 _PHO02_STP21 24,537 3.4

5107 _PH02_STP22 6967| 3.2
5107 PHO2 STP23 | 32,616] 3.3
5107 PH02 STP24 5283] 3.8

Total Tonnes & average grafé03,862 3.2
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10.1.3 Impact of extendingKCD pit depth to elevation 5585 ornthe 5105lode
By increasinghe KCD open pitdown to elevation 5585, all 5105 stopes willibeéuded in the

open pit and the remainimgaterialwill be left in the crown pillarAs shown inTable10.10,
about 17Mt at an average grade of 3.9g/t will be mine open pit and 608Ktons will be left in the
crown pillar(see Figurd 0.9 and Figurel0.10).

Table10.10 Impact of the KCDextension into elevation 5585 on 5105 Lode

5105 Lode stopes impacted by KCD extension to 5585 ele
Mined by open pitLeft in crown pillar{Mined by underground
Tonnes 1,693,827 608,315 -

Average grade (g/f) 3.9 4.0 -

5105 lode —

5105 Stopes left
in CrownPillar

Figurel10.9 Impact of theKCD extension ta&levation 5585 on 5105 Lode (Long View)

5105 lode
mined by
Open Pit

Figure10.10 Impact of the KCD extension &evation %850n 5105 Lode (Plan View)

The 5105Lode stopes that are affected by KCD extension to elevation 5585 are presented in
Table 10.11, and T&b10.12.
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Table 10.11 Tonnage and schedule grade (g/t) of 5105 Lode stopes mined by
open pit (5585 case scenario)

5105 Lode stopes mined by open pit (56585 Cas

Stopes sequence name Tonnes |Sch Grad
5105U_ Longit_S04 19,300 3.7
5105U_ Longit S05 47,057 3.5
5105U_ Longit S06 13,493 3.7
5105U Longit SO07 17,150 3.2
5105U Longit S08 18,505 3.5
5105U_ Longit _S09 44,629 3.3
5105L_PHOO_Long_L0O6 7,346 5.8
5105L_PHOO_Long_LO7 10,435 4.5
5105 PHOO Long LO8 1,304 3.4
5105U_ Longit S10 16,330 3.5
5105U Longit S12 12,743 3.4
5105L_PHO1 _PO03_L02 27,789 4.2
5105U_ Longit_S13 19,067 4.1
5105L_PHOO_Long_L0O9 14,762 3.3
5105U_Longit S14 40,174 2.8
5105 PHOO Long L10 13,276 3.2
5105L_ PHO1_ P03 _LO3 49,450 5.1
5105U_ Longit_S15 7,431 2.8
5105L_ PHO1_PO0O2_L0O3 27,277 4.4
5105U_ Longit S17 10,880 3.5
5105U_Longit S18 18,556 4.8
5105 PHO1 S03 LO03 44,603 5.1
5105U_Longit_S19 35,311 3.0
5105U_ Longit_ S22 15,935 3.5
5105U_ Longit_S23 31,155 5.2
5105L_PHO1_S01_LO2 26,396 2.5
5105L_PHO1_P0O2_L0O4 31,264 4.0
5105U_ Longit S24 16,202 4.9
5105 PHO1 P04 LO2 23,019 4.7
5105U Longit S25 30,206 3.9
5105L_ PHO1_P04_L0O4 32,276 4.3
5105U_ Longit S26 5,404 2.3
5105L_PHO1_ P04 LO5 19,082 4.0
5105U_ Longit S27 26,893 3.9
5105U_ Longit S28 16,808 5.0
5105U Longit S29 10,352 5.0
5105U_ Longit_S30 34,146 3.9
5105U_ Longit S31 12,269 3.5
5105L_PHO1_P0O2_LO5 49,745 3.3
5105L__PHO1_S02 LO3 45,437 3.3
5105 PHO1 SO1 LO4 65,212 3.6
5105L__PHO1_S02_L04 46,416 4.4
5105L_ PHO2_PO3 LO1 14,308 3.9
5105 PHO02_ S04 LO1 40,531 5.4
5105L_PHO2_ P03 LO2 14,237 4.3
5105L_PHO2 P03 LO3 40,373 4.2
5105 PHO2 S04 LO2 57,271 3.9
5105L PHO2 S03 LO1 47,598 5.2
5105L_ PHO2_S01_LO1 43,250 2.6
5105L__PHO2_S04_L03 24,060 4.8
5105L_PHO2_S03_L02 41,891 4.3
5105L_PHO2_ P02 _LO1 29,213 2.7
5105 PHO02 P02 L02 27,291 4.1
5105L__PHO2 S03 LO03 42,647 4.0
5105L_ PHO2_ PO0O2_L0O3 62,207 3.2
5105 PHO02_ S02 LO01 26,126 3.9
5105L_PHO2_S01_L0O2 36,690 2.5
5105L__PHO2_S02_ L02 41,158 3.4
5105L__PHO2_S01_ LO3 16,668 3.1
5105L_PHO02_ S02_ L03 33,226 3.6
Total Tonnes & average grafdel 693,827 3.9
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Table 10.12 Tonnage and schedule grade (g/t) of 5105 Lode stopes
left in crown pillar (5585 case scenario)

5105 Lode stopes left in crown pillar (5585 Cas

Stopes sequence name | Tonnes|Sch Grad
5105U_Longit_S01 27452 2.9
5105U_Longit_S02 55617 3.1
5105L_PHOO Long_LO1 | 40540 4.4
5105L_PHO0 Long_LO2 7,159 3.6
5105L_PHO00_Long_L03 4,352 3.8
5105L_PHO0 Long LO4 6,983 7.3
5105L_PHOO Long_LO5 | 10,332 5.9
5105L_PHO1 P03 LO1 30,415 4.4
5105U Longit S11 5,893 2.8
5105L_PHO1 P02 LO1 | 19,840 6.3
5105L_PHO1 P01 LO1 22,070 3.3
5105 PHO1 P01 L02 | 27,064 3.1
5105L_PHO1 P02 L0O2 28,172 4.8
5105U_Longit_S16 13,323 34
5105L_PHO1 S01 L01 27814 4.4
5105L_PHO1 S03 L02 26,388 4.1
5105L_PHO1 S03 L02 21554 3.8
5105U_Longit_S20 39,005 2.5
5105L_PHO01 S02 L01 47,102 5.5
5105L_PHO1 P04 LO3 9,726 4.6
5105L_PHO1 S04 L01 43,334 3.7
5105L_PHO1 SO01 L03 53854 4.3
5105L_PHO1 S04 L02 40,326 4.0
Total Tonnes & average graflés08,315| 4.0
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10.2 Life of mine production scheduling for the5585case scenario

By increasing the open pit depthtte 5585 elevation, the KCD pit wikdd another
phase andonsst of 5 phases instead ofided inthe 5620 case scenario and the other pits will

remain the same as in the base case.

The yearly ore and waste tonnes produced from all the open pits included in the Kibali

operation are presented in Figur@11 and Tablel0.13.

5585 Case Scenario

60,000

50,000

40,000

30,000 -
m Waste (ktons)

m Ore (ktons)
20,000 -

Total Material moved (Ktons)

10,000

i 2 3 4 5 6 7 8 9 10 11 12
Periods

Figure10.11 Ore and waste tonnes mined from the ope(5i85 casecenario)

As shown in Figurdl0.11 the total material mined gradually rasyp from 5.3Mtons in
periodl to 22Mtons in period2 then continuguscrea®s until reaching the peakf about
56Mtons in period7 then decreasmtil the end of the mine life.The higher mining rate profile is
explained by the increase of the KCD open pit size which has iecrdgsan additional
45Mtons in phaseb.
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Table10.13 Ore and waste tonnes minidm the open pif(5585 case scenario)

Period 1  Period 2 Period 3 Period 4 Period § Period € Period 1 Period 8§ Period 9 Period 10 Period 11
KCD
Ore (ktons) 138 3,581 6,441 8,500 2,378 2,377 3,209 5,868 5,199 3,648 -
Avg Grade Mined 2.07 2.35 3.12 2.59 2.21 1.68 2.51 2.53 2.86 3.11 -
Waste (ktons) 5,162 17,621 22,138 20,079 26,200 26,202 25,370 22,483 22,801 6,352 -
Total Mined (ktons) 5,300 21,202 28,579 28,579 28,579 28,579 28,579 28,350 28,000 10,000 -
Mengu Hill
Ore (ktons) - - - 4,219 3,783 - - - - - -
Avg Grade Mined - - - 2.09 2.84 - - - - - -
Waste (ktons) - - - 6,934 5,905 - - - - - -
Total Mined (ktons) - - - 11,153 9,688 - - - - - -
Pakaka
Ore (ktons) - - - - - 2,459 5,798 805 - - -
Avg Grade Mined - - - - - 2.00 2.68 3.61 - - -
Waste (ktons) - - - - - 18,290 21,535 15,639 - - -
Total Mined (ktons) - - - - - 20,749 27,334 16,444 - - -
Pamao
Ore (ktons) - - - - - - - 1,578 4,499 - -
Avg Grade Mined - - - - - - - 1.30 1.54 - -
Waste (ktons) - - - - - - - 4,211 5,418 - -
Total Mined (ktons) - - - - - - - 5,789 9,917 - -
Kombokolo
Ore (ktons) - - - - - - - - 26 1,492 -
Avg Grade Mined - - - - - - - - 1.32 2.12 -
Waste (ktons) - - - - - - - - 974 4,490 -
Total Mined (ktons) - - - - - - - - 1,000 5,983 -
Sessenge
Ore (ktons) - - - - - - - - - 779 4,015
Avg Grade Mined - - - - - - - - - 1.71 1.65
Waste (ktons) - - - - - - - - - 3,665 7,873
Total Mined (ktons) - - - - - - - - - 4,443 11,888
Ore (ktons) 138 3,581 6,441 12,719 6,161 4,836 9,008 8,251 9,723 5,919 4,015
Waste (ktons) 5,162 17,621 22,138 27,013 32,106 44,492 46,905 42,333 29,194 14,507 7,873
Total Mined (ktons) 5,300 21,202 28,579 39,732 38,267 49,328 55,912 50,584 38,917 20,426 11,888
Average Grade 2.07 2.35 3.12 2.43 2.60 1.84 2.62 2.40 2.24 2.68 1.65




The yearly pit sequencing of the 5585 case scenario from all the open pits included in the

Kibali opemation are represented on Figl@12 below:

5585 Case scenario

60,000
50,000
m
C
S
EC/ 40,000
o
g m Sessenge
g = Kombokolo
30,000 b
T = Pamao
o = Pakaka
5
= 20,000 - = Mengu Hill
g mKCD
l_

10,000 -

1 2 3 4 5 6 7 8 9 10 11 12 13
Periods

Figure10.12 Open pit sequencin@585casescenario)

As shown inFigure 10.12, the mining sequence of the other pits is similar to the base
case except that KCD will be mined for a longer time period. The mining will take place in KCD
from period 1 up to period10. Mengu Hill in persofl and 5. Pakaka will be mined freriods 6,

7, 8, Pamao in peri@B and9. Kombokolo will be mined in peri®@ and10, and Sessenge in

periods 10 and 11.

The yearly ore tonnes produced frime undergroundperationfor the 5585 case
scenario are presented in Table 9.2 and the grapkssmted on Figure 9.1bhe yearly average

grade is between 7.2 and 5.2g/t. As can be seen from RigU#; the maximum mining
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capacity that achieve for 558apacity is 3Mtons which is lower than the underground mine
capacity of about 3.5Mtons a year#is is due to the deepening of the open pit down to 5585
Table 10.14 Underground mine schedule (5585 case scenario)

5585 Case Scenario
Period 4 Period § Period § Period 1 Period § Period §Period 1QPeriod 11Period 13Period 13Period 14Period 15Period 1¢Period 1Period 18Period 19Period 2(Period 2
5103_Upper
Ore (ktons) 24 280 231 - - - - 43
Avg Grade Mine 884 844 801 - - - - 8.19
5103_Middle
Ore (ktons) - - - 211 244 404 570 573 450 485 642 554 104
Avg Grade Mine - - - 643| 687 612| 767] 620 670 852] 771 862 721
5103_MidL
Ore (ktons) - - - - - - 138 43 33 99
Avg Grade Mine - - - - - - 5.41 6.30 501 444
5103&5102_L
Ore (ktons) - - 483 1149 880 853 631 632 663 677 486 226 290 152 2
Avg Grade Mine - - 650/ 601 680 701] 58| 513 55| 458 517 6.02] 557] 6.09] 641
5105_Lower
Ore (ktons)
Avg Grade Mine
5105 Up L
Ore (ktons)
Avg Grade Mine
3102_Regl
Ore (ktons) - - 9 204 301 313 85 4 - - 9 91
Avg Grade Mine - - 508| 489 487| 490 563 5% - - 594 513
3102_Reg2
Ore (ktons) - - 39 29 - - 136 39 - 52 21 156
Avg Grade Mine - - 6.97 5.27 - - 3.89 412 - 5.75 419 3.25
5005_Regl
Ore (ktons) - - - 72 42 - 6 51 28 52 51 7
Avg Grade Mine - - - 330 342 - 837| 509 6.11| 528 487 34
5005_Reg2
Ore (ktons) - - - - - 40 143 R 46 12 - 18
Avg Grade Mine - - - - - 832 713 14 713|679 - 6.14
5107
Ore (ktons) - - - - - - 24 101 57 135 134 152
Avg Grade Mine - - - - - - 253| 280 293 317 343] 341
9101 Low&Up
Ore (ktons) - - - 55 349 211 176 489 726 697 753 632 560 566 543 438 320 73
Avg Grade Mine - - - 547| 630| 666 525 502| 627| 665 628 530 615 569 612| 543] 564 658
9105_Upper
Ore (ktons) - - - - - - - - - - - 39 137 142 73
Avg Grade Mine - - - - - - - - - - - 307] 367 402 6.20
9105_Lower
Ore (ktons) - - - 129 268 278 287 254 232 199 269 238 278 239 214
Avg Grade Mine - - - 270 423 59| 563 59| 78| 880 753 813] 794 515 39
9102_Low&Up
Ore (ktons) - - - - 62 77 200 217 334 388 316 185 2
Avg Grade Mine - - - - 553| 458| 443| 567 671 845 825 728 806
3101
Ore (ktons) - - - - - - - R} 30 16 45 82 87 102 67
Avg Grade Mine - - - - - - - 711| 640] 628 576] 511 283 326 334
9003
Ore (ktons) - - - - - - - - - 41 6 11 109 37
Avg Grade Mine - - - - - - - - - 305 293 398 393 277
5103_Low_L
Ore (ktons) - - - - - - 13 105 98 13 47 12
Avg Grade Mine - - - - - - 573  7.00 816 721 697 6.87
Devel_Ore
Ore (ktons) 49 150 286 318 424 284 313 311 313 186 17 3L 282 57 42 b 22
Avg Grade Mineq 456 482 575 345 437| 476 538 48| 539 591 587 597 634] 749 736 769 806 -
Total Ore (ktons) 73 49| 1137|2167 2570] 2458] 2723| 3048] 3010] 3051| 2955 2,734 1889 1295 %1 473 342 73
Average Grade(g] 598| 7.18| 651 526] 576 6.13] 592) 552| 624 650 654 623] 599 526 549] 559 579 658
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The mining sequence of the open pits and the underground for 5&88cesmsirio are
given in Tablel0.15 Table 10.15 shows in detail the sequencing of the pit and mining benches
as well as the lodes and stope sequences.

Table 10.15 Mine sequencing (5585 case scenario)

5585 Case Scenario
Periods

Mines Phases TP1 TP2 TP3 TP4 TP5 TP6 TP7 TP8 TP9 TP10 TP11 TP12 TP13 TP14 TP15 TP16 TP17 TP18 TP19 TP20 TP21 TP22 Bench Height #Bench

KCD KCD 1 Mined out to| 5880| 5840| 5780 5760| 5760| 5760 5760 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760 5760 5760| 5760| 5760 |Top: 5940 20 19
Bottom 5760

KCD 2 Mined out to| 5900| 5900| 5900| 5680| 5680| 5680| 5680| 5680| 5680| 5680 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680| 5680 5680|Top 5920 20 13
Bottom 5680

KCD 3 Mined out to| 5940 5940| 5940| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740( 5740( 5740| 5740| 5740| 5740(Top 5960 20 12
Bottom 5740

KCD 4 Mined out to| 5820| 5780| 5720) 5680| 5620 5620 5620| 5620| 5620| 5620| 5620| 5620| 5620| 5620| 5620| 5620| 5620| 5620|Top 5960 20 19
Bottom 5620

KCD 5 Mined out to| 5780| 5660| 5580| 5580| 5580| 5580| 5580| 5580| 5580 5580| 5580| 5580( 5580| 5580| 5580 |Top 5960 20 20
Bottom 5580

KCD 6 Mined out to Top 5960 20 22
Bottom 5540

Mengu Hil Mengu Hil1  Mined out to| 5860| 5740| 5740| 5740| 5740 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740( 5740| 5740| 5740|Top 5960 20 13
Bottom 5720

Pakaka Pakaka 1  Mined out to 5860| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760|Top. 5880 20 7|
Bottom 5760

Pakaka 2  Mined out to 5740| 5740| 5740| 5740 5740| 5740| 5740| 5740| 5740| 5740| 5740| 5740 5740( 5740| 5740| 5740(Top 5880 20 8
Bottom 5740

Pakaka 3  Mined out to 5700 5700] 5700| 5700| 5700| 5700| 5700| 5700| 5700| 5700| 5700 5700| 5700| 5700| 5700|Top 5880 20 10
Bottom 5700

Pamao Pamao 1 Mined out to| 5860 5780| 5780| 5780| 5780| 5780| 5780| 5780| 5780| 5780| 5780 5780 5780| 5780| 5780|Top 5880 20 6|
Bottom 5780

Kombokolo Kombokolo 1  Mined out to| 5920( 5800 5800| 5800| 5800| 5800 5800| 5800| 5800| 5800| 5800 5800 5800| 5800|Top 5960 20 10
Bottom 5780

Sessenge Sessenge 1 Mined out to 5860 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760| 5760|Top 5900 20 8|
Bottom 5760

5103 Upper 5103_Upper 1 Mined out to| 16 9 9 9 9 9 8 8 8 8 8 8 8 8 8 8 8 8 |Top 17 1 17
Bottom 1

5103_Middle 5103_Middle 1 Mined out to| 68 | 66 | 63 55 50 | 43 | 43 | 43 | 43 | 43 | 43 | 43 43 | 43 | 43 | 43 |Top 69 1 27|
Bottom 43

5103_Middle 2 Mined oui to| 37 37 37 | 37| 37| 37 37 37 37 37 37 |Top 42 1 6|
Bottom 37

5103_Middle 3 Mined out to| 36 | 26 | 19 9 5 5 5 5 5 5 5 |Top 36 1 32
Bottom 5

5103_Middle 4 Mined out to| 1 1 1 1 1 1 1 |[Top 4 1 4
Bottom 1

5103_MidL 5103_MidL  Mined out to 5 3 2 1 1 1 1 1 1 1 1 1 1 |[Top 8 1 8|
Bottom 1

5103&85102_L 5103&5102_L 1 Mined oui to| 47 | 41 37 33 30 30 30 30 30 | 30 ) 30| 30| 30| 30 30 30 30 |Top 49 1 20
Bottom 30

5103&5102_L 2 Mined out to 28 | 21 | 17 | 13 8 8 8 8 8 8 8 8 8 [Top 29 1 22
Bottom 8

5103&5102_L 3 Mined ot to| 5 4 1 1 1 1 1 1 |[Top 7 1 7|
Bottom 1

5102_Up_L 4 Mined out to 6 | 4 | 2 1 1 1 1 1 [Top 6 1 6
Bottom 1

5105_Lower 5105_Lower 1 Mined out to| Top 38 1 27
Bottom 12

5105_Lower 2 Mined out to Top 11 1 11
Bottom 1

5105_Up_L 5105_Up_L1 Mined out to Top 31 1 31
Bottom 1

3102_Regl 3102_Regl 1 Mined out to 12 8 6 4 4 4 4 4 1 1 1 1 1 1 1 1 |[Top 14 1 14
Bottom 1

3102_Reg2 3102_Reg2 1 Mined out to 13 12 12 12 7 6 6 5 5 1 1 1 1 1 1 1 1 |[Top 13 1 13
Bottom i

5005_Regl 5005_Regl 1 Mined ouit to| 27 | 25 | 25 | 24 | 13 10 6 2 1 1 1 1 1 1 1 1 |[Top 30 1 39
Bottom 1

5005_Reg2  5005_Reg2 1 Mined out to 19 | 12 8 4 3 3 3 3 3 3 3 3 3 3 [Top 19 1 17
Bottom 3

5005_Reg2 2 Mined out to| 1 1 1 1 1 1 1 1 |[Top 2 1 2|
Bottom 1

5107 5107 Phase 1 Mined oui to| 23 20 20 20 20 | 20 | 20 | 20 | 20 20 20 20 |Top 42 1 23
Bottom 20

5107 Phase 2 Mined out to| 15 11 1 1 1 1 1 1 1 1 |[Top 19 1 19
Bottom 1

9101_Low&Up 9101_Low&Up 1 Mined out to 35 [ 3333|3026 |22 18| 15 | 11 9 6 4 2 1 1 |Top 35 1 35
Bottom 1

9105_Upper 9105_Upper 1 Mined out to 15 10 4 1 1 1 1 1 |[Top 15 1 15
Bottom 1

9105_Lower 9105_Lower 1 Mined out to 95 | 88 | 80 | 71 63 56 | 49 39 | 29 16 8 1 1 1 1 1 |[Top 100 1 109
Bottom i

9102_Low&Up 9102_Low&Up 1 Mined out to 17 13 13 13 13 13 13 13 13 13 13 13 13 13 13 |Top 22 1 19
Bottom 13

9102_Low&Up 2 Mined out to 10 9 8 5 4 2 1 1 1 1 1 1 1 |Top 12 1 12
Bottom 1

3101 3101 Phase 1 Mined out to| 24 | 22 22 19 14 9 4 1 1 1 1 1 |[Top 25] 1 25
Bottom 1

9003 9003 Phase 1 Mined out to| 10 9 8 3 1 1 1 1 1 1 |[Top 10 1 10
Bottom i

5103_Low L 5102 Up_L Mined out to] 9 |6 | 5[ 31 1 1 1 1 1 1 1 |Top 12 1 17
Bottom 1

Devel Ore Devel Ore 1 Mined out to| 19 | 18 | 17 | 16 | 15 [ 14 [ 13 | 12 | 11 | 10 9 8 7 6 5 4 2 2 2 |Top 22 1 22
Bottom 1
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The maximum total processing capacity throughput@d6of ore per yearsséeFigure
10.14).

5585 Case scenario
7,000 7

Mill Feed (Ktons)
Average Mill Head Grade (g/t)

1 2 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22
Periods

== Mill Feed (Ktons) —@=Averaage Mill Head Grade (g/t)

Figure10.14 Processing input tonnes and average g(af@5casescenario)

Figure10.14shows the yearly ore tonnes processed and the average head grade to the processing
plant.
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As presented in Figurg0.14, the processing plant input tonnes and average head grade

for the ®85case scenario is as follow:

About B0Ktons at an average grade of 3.52¢g/t will be prakss period2.Roughly
6Mtons in period3 and 6.3Mtons in period4 then the plant will be runninfulitcapacity of
6.6Mtons from period5 tperiod17 then start decreasing.

Again, the average head grade profile is explained by the impact of the KCD depth
increase to 5585 elevation on the mining sequendee average head grattethe processing
plart in period 2 is abouB.5g/t then gradually increasés 398g/t in period3 and 84g/t in
period4.

In period5 and 6, the average head grade is much lower bebausederground stopes

(5103 upper, 5105 and 5107) that converted to open pit materinbtevailable yet via open
pit.
The average head grade drastically increasgseriod7 and remains constant through

period10 with an average gradbetween 4.4g/t and 4.63g/t. In those periods, period7 to
period10, 5103upper, 5105 and 5107 undergraasdvesare available intheopen pit.

There is an inflexion point in period 11, which is due to the fact there is no material

comingfrom 5105 lode going to the processing plant.

From period12 to period14, the grade swimagound 3.5g/t before dropping gradly
from period15 to its lowest point in period17 of about 1.7g/t. The quick drop in those periods is
due to the fact that there is no material coming ftbe105lode and there is lowgradetons

coming from 5107.
From period18 up to the end of thénm life the average head grade gradually inciease

The mill feed material sources are shown in Figure 10.15 and the milling cutoffs grade
intervals by periods from different open pit sources for the 5585 case scenario are represented on
Table 10.16.
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Table 10.16 Milling cutoffs by periods from different open pits (5585 case scenario)

Processing cutoffs b

period from different sources

Sources WMat TYP 5314 5] 6] 7] 8] o10[11]12][13[14]15(16[17]1819
Oxide 1a)aaf- |- |- [- [- |- [-[-1-1-[-1-1-[- |- |-
KCD1 Transition- (12)- (- [- |- |- [- |- |- [- |- |- [- |- |- [- |-
Fresh - |12{13]- |- |- |- [- |- |- [- |- [- |- |- |- |- |-
Oxide i e e N C N O O R O O R N O R R O
KCD2 Transiton- |- (13- [- |- |- [- |- [- |- |- |- |- [- |- |- |-
Fresh - |- [23- |- (- |- [- |- 1- (- 1-1-1-1- |- |- |-
Oxide 20|- |14{11]- |- [- |- |- [- |- |- - |- |- - |- |-
KCD3 Transition- |- [14)12]- |- |- [- |- [- |- |- [- |- [- |- |- |-
Fresh e e e % N o o O o o O O O O e e
Oxide - |- |- [11320- [- |- |- [- |- |- [- |- |- - |- |-
KCD4 Transition- |- |- [11f{10{14|- |- |- |- |- [- [- |- - |- |- |-
Fresh - |- |- [112]113)j24{12|12]- |- |- |- [- [- |- [- |- |-
Oxide S O e O O O O R O O O O O R R O
KCD5 Transiton- |- |- |- [- |- 13- |- [- |- |- [- |- [- |- |- |-
Fresh - |- - |- |- [- |22[12|212]- (- |- [- |- |- |- |- |-
Oxide - - (agax- - - - ===
Mengu Hill |Transition- |- [14)/11]- |- |- [- |- |- [- |- [- |- |- |- |- [-
Fresh - |- [15]13]- |- |- |- |- |- [- |- |- |- |- |- [- |-
Oxide - - - - 110- - |- |- - 1-1- 1 1-I- |- |-
Pakakal |Transition- (- (- [- [13]- |- |- |- [- [- [- |- |- |- |- |- [|-
Fresh - |- - |- 1xaf- - - - 1= - 1- == 1- |- |- |-
Oxide S O O O R O O R O O R O O R R O
Pakaka?2 |Transiton- |- |- |- [- |- |- [- |- [- |- |- |- |- [- |- |- |-
Fresh O e O R O O O O o O O O C O E e
Oxide R R Y L R
Pakaka3 |Transition- |- [- |- [- |14]- |- |- [- |- |- |- |- [- |- |- |-
Fresh - - - - - 124a3- |- - - - 1= - - |- |- |-
Oxide - - - 0= - - [agaz- - - - === 0 -]
Pamao |Transiton- |- |- |- |- |- [313{13[- |- |- |- |- [- [- [- [- |-
Fresh - |- - |- |- |- |123{13- |- [- |- [- |- |- |- |- |-
Oxide S O O O O I %~ e Ko, O CO O O O O R O
Kombokolo | Transition- |- |- |- |- |- [- |- [23]- |- [- |- [- |- |- [- |-
Fresh O e O O O e e <~ o E O O O O E e
Oxide - |- - - - - - - 1 agaa- - - - - - - |-
Sessenge |Transition- |- |- [- |- |- [- |- [12{173)- |- [- [- |- [- |- |-
Fresh e S e e e e e o B o~ e e e o O O O e e
KCD Oxide_ _ |- 11)- |11f{10of- [- [- |- |- |- 9| 9| 8| 6| 5| 4|-
Stockpiles Transition- [12]- [12[11]- |13[- |12|- [11|10|10[ 9| 8| 6] 6|-
Fresh - |12]- |12]11)- [13[- [- [12[11]10]10] 9| 8| 7| 6| 6
Mengu Hil Oxide_ B e 12)11f- |- |- [- [- |- [10]- 9| 8| 7| 6|-
- Transition- |- (- |113[{11]- |- [- |- [- |- [|11]- |10 9| 8| §|-
Stockpiles
Fresh - |- - - 123- [- |- |- [- |- |12{12{11]11{10|- |-
Pakaka Oxide. B G O i G 12|- [11]- [10[ 9] 9| 8| 7| 5| 4{-
Stockpiles Transition- |- (- |- [- |- [|13[- 13- |12|11|- |10 9| 8| 8|-
Fresh - |- |- |- |- |- [13]- |13[{13]|12]11|- [10] 9| 8| 8|-
Pamao Oxide - - == 1-1-1-1- |- [12{210] 9] 9| 8] 6] 5[- |-
) Transition- |- |- |- [- [- |- |- |- |- |12[11{10]10] 9| 7| 7| 7
Stockpiles
Fresh - - - - |- 1- [- |- |- [12|12]11f- [10] 9| 8| 7]|-
Oxide - - - - 1- 1= 1-1- |- [17)20] 9f- 7| 5] 3[- |-
Ksotzg?;(“z "SD Transio- |- |- |- |- |- |- |- |- |- |10{10- | 8] 7| | 5-
Fresh - - - - - 1= - |- - |- |22]11f- [10j]10] 9| 8|-
Sessenge Oxide. B G O i G G S S Sl 10| 9| 8| 6| 5] 4|-
Stockpiles Transiton- |- |- |- [- [- |- |- |- |- |11[{10[10] 9| 8| 7| 6]-
Fresh - |- - |- |- - 10[10[ 9] 9| 7| 7| 6

* Please see Chapter4 - Table
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5585 Case scenario
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Period 2) 3 4 5 6 7 8 9 10 11 12) 13 14 15 16 17 18 19 20 2]
Open Pit (Ktons) 750 4312]  6227] 5034 3de6] 4433] 3389 4142[ 3419] 2562 - - - - - - - - - -
Underground (Ktons) - - 73 429 1137 2,166 2570 2458 2,124 3,048 3,010 3,051 2,955 2,134 1,889 1,295 941 473 342 73
Stockpie (Ktons) 1,706 1,144 1,997 - 642 - 458 990 3590 3549 3,645 3,867 4711 5305 1428 26 -

Figure10.15 Mill feedmaterialsources (558%ase scenario)
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The yearly total ounced produtare represented on the Figlf®16 below.

5585 Case Scenario
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Figure10.16 Total ounces pduced5585casescenario)

As represented in Figufe.16, about 4Koz and @1Koz are produced respectively in
period 3 and 4.n period5 and period6, the ounces produced drastically decreas@inzcand
484Koz respectively. The ounces produced artelimhigher between perisd and 10, where it
reaches the peak of about 840Koz in period8. The ounces produveedout GOKoz in
period11l then swing around 650Koz between perib®d and 14 before starting gradually
decreas@g to the end of the mine life

The ounces produced profile is proportional to pi@nt head ore tons and itead
average grade which in turn depends on the mining sequence (see 5585 Case scenario,

Processing input tonnes and average grade).
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10.3 After-tax financial analysis of the5585 case scenario

Using the life of mine schedule generated and the assumptions made in Chapter 7, after tax cash flow analysisates undert

on the 5585 case scenaifibe results of the financial analysis are present8cioie10.17.

Table 10.17 Aftetax discounted cash flofinancial analysis computations forthe5 8 5 case scenari o (000

Period 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Ounce Production (Koz) - 73 674 642 518 484 788 837 841 828 651 654 665 644 582 434 309 173 74 55 13
Escaleted Gold price 12000 1224| 1248 1273 1299| 1,325 1351 1378] 1406 1434 1463  149%| 1522| 1552 1583 1615 1647 1,680 1714 1,748 1783
per Ounce (US$/0z)
Revenue - 88,986 841,732 817,305| 672,986 641,744 1,064,621 1,154,108 1,182,335 1,187,933 951,944 976,443 1,012,351 998,941 921,539| 700,139| 509,368| 290,566| 126,206 95,739 23,674
-2.5%
Royalti:s - | (2,225) | (21,043)| (20,433)| (16,825)| (16,044) (26,616) [ (28,853) [ (29,558) | (29,698) | (23,799) | (24,411) | (25,309) | (24,974) | (23,038)| (17,503)( (12,734)[ (7,264) | (3,155)] (2,393)| (592)
Net
Revenue - 86,761( 820,689 796,872( 656,161| 625,701( 1,038,006 1,125,255 1,152,776 1,158,234 928,146 952,032[ 987,042| 973,967| 898,501 682,635| 496,634| 283,302| 123,050 93,346| 23,082
Opeh:;;ﬁgcgzzts (19,644) |(104,957) (252,810} (316,825} (358,813) (433,697) (520,066)| (528,052)| (482,860)| (415,879)| (397,049)| (354,172)| (363,628)| (364,099)|(359,011)(318,581)(293,888)(134,975) (45,054)((32,610] (7,168)
Ope:a?::;%?;:s (19644) |(104,957) (252,810} (316,825} (358,813) (433,697) (520,066)| (528,052)| (482,860)| (415,879)| (397,049)| (354,172)| (363,628)| (364,099)|(359,011)(318,581) (293,888} (134,975} (45,054)|(32,610] (7,168)
De[-)rglcl;iion - (7,344) | (58,960)| (61,726)( (64,737)| (64,664)| (64,665) | (64,664) | (64,664) | (64,664) | (64,666) | (64,666) | (64,665) | (64,666) | (64,665)| (64,666)| (64,666)| (23,217)| (4,886) | (3,349)[ (714)
- Total

Nomcash Costs - | (7.344)| (58,960)| (61,726)| (64,737)| (64,664)| (64,665) | (64.664) | (64,664) | (64,664) | (64,666) | (64,666) | (64,665) | (64,666) | (64.665)| (64,666)| (64,666)| (23,217)| (4,886) | (3,349)| (714)

Taxable Income
before Depletion
- 30% National
Income tax
Net Income
after Tax
+ Total
Non-cash Costs
- Capital
Costs (Depreciable)
After Tax Cash Flow (19,644) | (18,196)| 415,203 354,551| 227,565| 153,802| 381,957| 437,441] 488,341] 539,048 391,168 437,902] 455,789 446,308| 397,042| 274,238| 161,322 110,794 56,063| 43,520| 11,354
NPV@10% 1,314,266

(19,644) (25,540)( 508,919 418,322 232,612 127,340| 453,274 532,538 605,252| 677,691 466,431] 533,194 558,749 545,202| 474,824 299,388( 138,080 125,110/ 73,110| 57,387| 15,200

- - |(152,676) (125,496 (69,784) (38,202)| (135,982)| (159,762)| (181,576)| (203,307)| (139,929)| (159,958)| (167,625)| (163,561)|(142,447) (89,816)| (41,424)| (37,533)| (21,933)|(17,216] (4,560)

(19,644) (25,540)( 356,243| 292,825 162,828 89,138 317,292| 372,777| 423,676| 474,384 326,502 373,236| 391,124 381,641 332,377| 209,571 96,656 87,577| 51,177| 40,171| 10,640

7,344| 58,960| 61,726 64,737 64,664| 64,665 64,664| 64,664 64,664 64,666 64,666 64,665 64,666 64,665 64,666| 64,666 23,217 4,886| 3,349 714

(1,000,000,
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CHAPTER 11
5545 ELEVATION SCENARIO

In this chapter the impact ektendingKCD to elevation 5545 on the underground
reserve, life of mine production schéelas well as the after tax cash flow analysis for the 5545

case are discussed.

11.1 Impact of extendingKCD pit depth to elevation 5545 onthe underground lode

Deepening th&CD open pit to elevatiob545 will tremendously affect the upper stopes
of theunderground minésee Figured1.1 & 11.2). The 5105 Lodes will beacluded in theopen
pit, the 5103 upper lode will be mosthcluded in theopen pit and the remainimgaterial will
beleft in the crown pillar, and only few stopes of 5107 will be minedergroundAs seen in
Tablel11.1, over 46Mt at an average grade ®0g/t will be included in theopen pit, 510Ktons at
an average grade 6f0g/t will be left in the crown pillar and about 307Ktons at an average grade

of 3.4g/t of the impacted stopedibe mined by undergrounahethod.

Tablel11l.1 Lode impacted by KC2xtension into elevation 5545

Stopes impacted by KCD extension to 5545 elevation
Mined by open pitLeft in crown pillar{Mined by underground
Tonnes 4,670,090 509,726 306,799
Average grade (g/t) 5.0 6.0 3.4

5103 Upper Lode

5105Lode

5107 Lode

Figurell.1 Lode impacted by KC@xtension into elevation 5545 (Long View)
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Impactedunderground
Lodesmined by Open Pit

5103 Upper Lode

Figure11.2 Lode impacted by KC@xtension into eleation 5%I5 (Plan View)

11.1.1 Impact of extendingKCD pit depth to elevation 5545 onthe 5103 Upperlode
As shown in Tabld 1.2, by increasing the open pit down to elevation 5545, there will be

no 5103 Upper lode stopes that will be mined by undergr@ewlFigurel1.3). About 18Mt at
an average grade of/g/t will be mined by open pit and the remaining 276Ktons will be left in

the crown pillar(see Figurd.1.3 and Figurell.4).

Table11.2 Impact of the KCDxension into elevation 5545 on 5103 Upjmte

5103 Upper stopes impacted by KCD extension to 5545 elg
Mined by open piLeft in crown pillar|Mined by underground
Tonnes 1,847,926 276,003 -

Average grade (g/t) 6.7 8.5 -
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5103 Upper
lode

Figurell.3 Impact of the KCD extension &evation 5545 on
5103 Uppetode (Long View)

5103 Upper
lode mined
by Open Pit

Figurell4 Impact of the KCD extension &evation 5545 on
5103 Uppetode (Plan View)

The 5103Upper stopes that are affected by KCD extension to elevation 5545 are presented in
Table 11.3, and Table 11.4.
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Table 11.3 Tonnage and schedule grade (g/t) of 5103 Upper stopes mined by
open pit (5545 case scenario)

5103 Upper stopes mined by open pit (5545 Cag
Stopes sequence name [ Tonnes [Sch Grad
5103U_PHO1_PO06_LO1 41,106 6.4
5103U_PHO1 P01 _LO1 22,561 4.1
5103U_PHO1 P05 LO1 27,600 8.0
5103U_PHO1 P01 _LO2 22,621 6.6
5103U_PHO1 P01 LO3 17,784 5.3
5103U_PHO1 P06 LO2 7,521 6.5
5103U_PHO1_PO5_L02 41,945 6.9
5103U_PHO1_PO0O5_LO03 22,943 8.5
5103U_PHO1 P02 _LO2 34,650 6.4
5103U_PHO1 P02 _LO3 15,262 5.6
5103U_PHO1 P03 LO2 56,762 10.2
5103U_PHO1 P05 L0O4 23,969 6.3
5103U_PHO1 P02 L04 17,348 4.6
5103U_PHO1 P04 LO2 46,761 8.6
5103U_PHO1_P03 L03 40,595 7.5
5103U_PHO1 P02 LO0O5 34,080 6.4
5103U_PHO1_PO0O5_LO0O5 17,929 8.4
5103U_PHO1_ P03 L04 6,863 5.8
5103U_PHO1_PO02_L06 10,959 5.3
5103U_PHO1_ P04 LO3 13,724 5.3
5103U_PHO1_ P03 LO5 17,632 6.7
5103U_PHO1_SO05 LO1 29,355 5.8
5103U_PHO1 P03 L0O6 28,685 4.6
5103U_PHO1_S01 LO02 43,545 4.9
5103U_PHO1 P04 L0O4 29,515 5.1
5103U_PHO1 S05_L02 59,250 7.1
5103U_PHO1 P03 LO7 24,680 5.7
5103U_PHO1 P04 LO5 31,716 4.8
5103U_PHO1_S01_L03 42,911 6.4
5103U_PHO1 PO3_LO8 16,218 6.4
5103U_PHO1_S01_L04 40,070 6.8
5103U_PHO1 P04 L06 24,372 6.1
5103U_PHO1_S05_L03 24,771 8.6
5103U_PHO01_S04 LO1 59,328 8.4
5103U_PHO1_S03 L02 66,029 11.4
5103U_PHO1_S02_L02 75,654 7.3
5103U_PHO1 S04 L02 16,719 4.9
5103U_PHO1_S02_ L03 26,376 6.8
5103U_PHO1_S03 L03 48,952 8.6
5103U_PHO1 S04 LO3 48,572 5.5
5103U_PHO1 _S02_ L04 62,422 5.4
5103U_PHO1 S02 L05 78,837 5.9
5103U_PHO1_S03_L04 603 3.9
5103U_PHO1_S04 L04 46,108 6.5
5103U_PHO1_S03 L05 31,716 8.5
5103U_PHO1_S02_L06 43,327 4.8
5103U_PHO1_S04 L0O5 4,455 10.2
5103U_PHO1_S03 L06 45,113 4.8
5103U_PHO1_S04 L06 29,990 3.7
5103U_PHO1 S04 LO7 47,158 7.1
5103U_PHO1_S03 LO7 26,002 4.7
5103U_PHO1_S03 L08 50,579 5.2
5103U_PHO1_S07 LO02 35,853 7.0
5103U_PHO1 _S06_LO1 30,711 6.2
5103U_PHO1 S03 L09 37,722 6.1
Total Tonnes & average graflel 847,926 6.7
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Table 11.4 Tonnage and schedule grade (g/t) of 5103 Upper stopes
left in crown pillar (5545 case scenario)

5103 Upper stopes left in crown pillar (5545 Caq

Stopes sequence name | Tonnes|Sch Grad
5103U_PHO1_P0O2_L01 | 37,141 8.9
5103U_PHO01 P03 L01 | 35888| 10.9
5103U_PH01 S01 LO1 | 51,197 7.7
5103U_PH01 S02_L01 | 63874 9.1
5103U_PH01 S03 LO01 | 24,299 9.6
5103U_PHO1 PO7_LO1 | 17,090 10.4
5103U_PH01 S07_LO1 | 46,512 4.9
Total Tonnes & average graple?76,003| 8.5
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11.1.2 Impact of extendingKCD pit depth to elevation 5545 onthe 5107lode
As represented on Figufid.5, and Figurell.6, by extendingthe KCD open pit down to

5545 elevation, 510lbde will be impacted and 407Ktons at an average grade of 3.6g/t will be
includedin theopen pit, 234Ktons will be left in the crown pillar and 307Ktons will be mined by
undergroundnethod (see TablEL5).

Table115 Impact of the KCDension into elevation 5545 on 51@de

5107 Lode stopes impacted by KCD extension to 5545 ele
Mined by open pilLeft in crown pillar|Mined by underground

Tonnes 406,829 233,724 306,799
Average grade (g/t) 3.6 3.0 3.4

5107 Sopes left 5107 lode
in Crown Pillar

Figurell5 Impact of the KCD extension wevaion 5545 on 5107ode (Long View)

5107 lode
mined by
Open Pit

Figure11.6 Impact of the KCD extension &evation 5545 on 510[bde (Plan View)
212



The 5107Lode stopes that are affected by KCD extension to elevation 5545 are presented in
Table 11.6, Table 11.7, and Table 11.8.

Table 11.6 Tonnage and schedule grade (g/t) of 5107 Lode stopes mined by
open pit (5545 case scenario)

5107 Lode stopes mined by open pit (5545 Cas
Stopes sequence name | Tonnes |Sch Grad
5107_PHO1 STPO1 21,289 25
5107_PHO1_STPO02 23,701 3.4
5107_PHO1 STPO3 7,398 5.3
5107_PHO1 _STPO04 20,185 2.6
5107_PHO1_STPO05 20,097 2.9
5107_PHO1 STPO06 13,012] 4.1
5107_PHO1 STPO7 12,704 2.7
5107_PHO1_STPO08 16,956 2.7
5107_PHO1_STPOQ9 23542 4.9
5107_PHO1_STP10 16,289 3.0
5107_PHO1 STP11 14539 2.8
5107_PHO1_STP12 28,204 5.0
5107_PHO1_STP13 4,419 2.8
5107_PHO1 STP14 5,864 2.8
5107_PHO1_STP15 27,504| 3.9
5107_PHO1_STP16 7,701 4.3
5107_PHO02_STP02 28,066| 2.7
5107_PHO02_STPO05 19,351 2.7
5107_PHO02_STP09 15921 2.6
5107_PHO02_STP13 34,796] 3.0
5107_PHO1 STP17 30,646/ 5.3
5107_PHO1 STP18 14645 5.4
Total Tonnes & average grafle 406,829 3.6
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Table 11.7 Tonnage and schedule grade (g/t) of 5107 Lode stopes
left in crown pillar (5545 case scenario)

5107 Lode stopes left in crown pillar (5545 Cas
Stopes sequence name Tonnes |Sch Grad;
5107_PH02_STPO1 36,103 2.5
5107_PHO02_STP04 25,966 2.9
5107_PH02_STPO08 28,719 2.9
5107_PHO02_STP12 29,040 3.2
5107_PH02_STP13 34,796 3.0
5107_PHO02_STP16 37,071 3.1
5107_PH02_STP19 29,779 3.1
5107 _PH02_STP22 6,967 3.2
5107_PH02_STP24 5,283 3.8
Total Tonnes & average grade233,724 3.0

Table 11.8 Tonnage and schedule grade (g/t) of 5107 Lode stopes mined by
underground (5545 case scenario)

5107 Lode stopes mined by underground (5545 C
Stopes sequence name | Tonnes| Sch Gradq
5107_PHO02_STPO03 25414 3.1
5107_PHO02_STP06 18,157 2.8
5107_PHO02_STPO7 29,611 3.1
5107_PH02_STP10 26,678 3.2
5107_PHO02_STP11 27,940 3.7
5107_PHO02_STP14 26,013 3.8
5107_PH02_STP15 33,320 3.8
5107_PHO02_STP17 19,467 3.6
5107_PH02_STP18 29,465 3.9
5107_PH02_STP20 13,583 3.2
5107_PH02_STP21 24,537 3.4
5107_PHO02_STP23 32,616 3.3
Total Tonnes & average grafle306,799 3.4
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11.1.3 Impact of extendingKCD pit depth to elevation 5545 ornthe 5105lode
The5105 Lode will be completely mined by open pit when KCD open pit extended down

to elevation 554%see Figurel1.7. and Figurel1.8.). As shown in Tabld 1.9, about 2.4Mt at an
average grade of 3.9¢g/t will be indied in the open pit.

Table11.9 Impact of the KCDxension into elevation 5545 on 51@sle

5105 Lode stopes impacted by KCD extension to 5545 ele
Mined by open pitLeft in crown pillar{Mined by underground
Tonnes 2,415,334 - -

Average grade (g/t) 3.9 - -

5105 lode will be
mined by open pit

Figurell.7 Impact of the KCD extension &evation 5545 on 510®de (Long View)

5105 lode
mined by
Open Pit

\

Figure11.8 Impact of the KCD extension &evation 5545 on 510mde (Plan View)

The 5105_0de stopes that are affected by KCD extension to elevation 5545 are presented in
Table 11.10.
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