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cOL tcOBSIsSCts?2 IsjrdtsdtedyimMSédnan tihjdd?2 tlsCtrl
L Csdesdsd ud M dd3s tsBtsMmdetseo Oded § d3d t€OL teOBSISC d d3f Ml
f sdtsh+ & MINERRAME ® | R s1 A t¢1 ftesojHjd dMmid
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fsSHHjtoYy Odzdz" | CctcOdalstsdP7PAAROG ) ftoethj] €EsMizH OBMIsa j
AjHjOd dr &5 OcjdzsMsotsd 5 dOkS] d ddedzso
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lejLdHdEzBO0 o1, fscteOBBOBR] [f11 t¢1 .
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10 idtss ] ©OLwGOBSSOREZEEE § ttc te-BGiEHREusd g 8
BOIsj e Odzts © 9 Oy OlsdlsmMEtsdz W ddzd ©Odzj [ Eted30dzf ¢
z dzd o J te fnd iz jtelsiq® dzéf) ¢ tsugj MO E[H O tedy s ded alzpzpff dolg s O Is
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ftesyj Mmse d Bl jCIstse ctedes? Isjrmndesdzsedde d ¢
Cstedz" 7 tcOBBlse HW MiskHj dOyac OdErgdiadm? .d ¢ j t5dzis G

Il tsmMfOlsjdzsy §odzeyd dz@ ModHjlsj dz Mise © ¢ st
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2.{ B sm@ligfsc Is e ' Cds fztesd deW¥ ste BOYd sdzdets?2 dBtsH j dzd tsBI j CIs
3. Astc Bz dzddfedforsPdBEBH @ toj OdzdL Oydd Stifdzj MO it
pjChsttdsets, COCOmMdscets d sdsuddseddEyjimegJmmnls
sBjMYfjude O dn C sl dzj ¢ mdets Lotz dd L OHOW
Bhzsc s sd Lo Ojd Mt C(tdstesddtelz] BEEE HEMI
4. [Bsdzatseo Odgd d yldsts ¢ thytsL H Odzd § JHd dztsG ts GJj tsd daW t
SBl jHddWEh jets tOL destesHdzr | HOdzdz | G jtsdzsedyyd
OB, ftsjSldsddizd sEdfOREsBE0 i) § sdish !
f tetsc tc Odgdzdz" n fMtcd HMIse d M s 5o Hsfiskzy O
doj 5BrtSHI A" 3 EMdzsedjd3 + W jClsdodize? HEEDWEd Oydd
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5. {OL OB SISC § mMdMmilsj d3dzs ¢ 5 f SHAtSH O ¢ W sdedizd to t
ftesy SIsdeso OdedY d f dzOdzdtetseo OdzdwY GEstede'r » LOBBIS
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&ZO B yHERZOtSHA n, oMmjtsmmMd2mMEdr d tj ¢ { tsdO® de
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tOL telzh j dad W G stedz A f StotsH e . [ sMS o O, 2005
¢l ttsds" M dzj dede’ § 3 cigjite-Cdrf Y jdn SHQEZ dads e o j M d 2 ) s
COv  dzOkz Y de)zy § & dzlific mig] i3 Iz W OMisd j d3 ¢ 5 dAddls jif tdoold'
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2009; V IMmjtshnd2mtOoY sdakfatz@y YHigdPH g Odzg '

ZozC PEBIsdIsT 20009; I'd-epRid UNHO O Y 20 b5 Uiz
B HEZEZOLESHA & EZyonlsd-pagls d s s i) dsistjsiko v d ot d {
¢y Olsdlsr, 2011; | mjsyEigad Me] dQ@ita diy dzBidst H &2

ZyoOmisdjd3 ¢y dzBtsC dJ COte! jtor-lsj n dafu® @ ®©w, ¢ 0t
CROW StedzOydtsdedz § Ijrdzsdzsedd o ctstodzssd3 HJ dzj €
Wistckedzi, [ COlsjtcddzeEsgge Zdz®@Eshdzr 22 md Gflsdstshindg dad[2
Bd dzj e Odz! dztsB ] fif iste f le3platizyj ) ldndstie tsaof M dztse g B[S derd H eftp
oedwrne, l j &z BtGtSH, 2013; I Mitesmimd?2 ME Ow  dzOk yc
Zyy dz' = cl s dzjdigs s G tisfgsf wzij edyfftso 6 | StcMBE® O M
[ i HEdZOttsH dz® 't O S dBEs O dzy Y ® dzW¢ R dzdzts © Oy d ts dzdz” |
ftoesj CSlsdtcso Odedd ctstcdzgsHiSB' 9 O8-F B tdfpdzjtaicy,tcd 2 G & 2
Is§ ndzd ud MECOW  Ctsdall jtoj dgydw M EyOmisdjd3 Jdztstls
MistcOIsjedwYw tOLodIsdw ¢ tSitdidaEdadixstd tooC dzdgfi & toEdsotdBgYizda
sMotsjddd ftedtesH dz - t6j Mlkztcfmhldternatienal synipdSilem| dsrr
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99 JHJddWw, hjMmlsd ¢ dzOe, L OC dz® X j dfdnvis ts o dzedn¥f § &n,¢ O
Is OB dzd8Qd dfdzs MB.tc Oy d

bolsste or tcOy0OjIls dMmS toj dade® © BdzOG tsH Otcdzts s !
ofmj d3j cdzz YtsHHjty Sk diptzd vse Bdzd ©, H B dzls sdzj Is dz,
d Ssdzhmkzdz sOydd ftod OB sisd o HzOH tc 8 & D) d3ls A s & ,
d. ¢. ddzHtcj j o Iz, s. 1. | 2ted dzlz, g. 1. 1 9o 8dzOty 9
Qo ddzz, ¢. ). vbBEBGOQEL s2¢. .. . zdheddzlz, 149}
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dimMmdzj Hise Odad W 7, O sOCY] tOBtslsdzdcOdz 16 11 .
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ciLkzdz BOBSB" |, [ . &. | sBOC 5 d Ml @dztf € O d3 1
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1. rRfpsstedw d Mootej &gj dedetsj MElst

1.1 rRMMstedwy tOLOdIsdqw 4| | RH

RMMsstedw fHtodd3d dad dedw C sl s Isjtedsr n Isd - datsdztsa
Isddzj Isdzgt ¢ [d-MBstcdtscHE cEoPtcsh dzZcets 9 j ¢ O) d pmdzj
sB d&zOfMiIsd B'" dzd f tsmoeowh j dz otsftesMOd3 dEsH | dzd te s 0
B IstsHOB f tod tete O O] W UzrztsdzfsH { to jo] fidsiB@ocddudgdi's st tafod
MsLHOdY &Olj BOIsdyd MSdr dsHjdzj?2 CO! jttse (
ftesyjmmtse, sflsddidL. GUHY d td e@asigrdibe ' o tadedd?], ~  to
tejh jdedw L @H @Gyq3jdstiofda@dg@descfL © d o' BtstcO® ¢ dzQEdz"
14). ) Is j GSHT ZOyodzts MmME dzOHT™ 9 OIs! Mw  ftoj HMISC
Clif ' ¥ Isj todzer | f SHABH' ftcd HtSB '™ Wd 1 R, ML H
MdMmisj &3* EftOodzj dzd™ (¢ &v)[15026. cistcgemizd f €] k59 tog
d MY tsdz' LitsdzjOuddsfw s dzdeth) dzd Isi3Cdfdalfisl?f ) tcteOdzd udo Odzd iy
odzj Hicj dzd Vv i3 , B4l Bl thees oy OMis dzr J L OHOVYd, Is ts
ftosdzd Cdztso jdzdj SCt@Bf! s sjteder » Isjrmrdesdzsed?2 o 1 to
sls cjtksetstcOLo jHEd d cttedetsets ftesdL oasHMIse O
fprte: w. It Bdsctd 1 IstHs] dfyeftsyg fido Lfipddjlshdtye Ol | 1s4 i
Isj ~ded ¢ d, BOIsj BOIsdui MEBsets d Odzetstedlsddyd MSE sc
GJiBdijIsted d, sj tsted CtloOW tsodzd dzgz Hetsg 59 ( ts {f #s f dizE
ftoesctcOBBdtctso Odzed v BZON d dzdzts 2 CtcOW PUaflzr - Md fgle ji ¢
SBh jets jrdsdsedyjmMSisets fosctej Mno.

VY J ¢ dzO-XY O drzts H & 6 or weoddzd M- sfdatse dzr j d
CRRf ' s Isjtodg" » Isjrmrdesdzsed?2 HdzW toj " jdfijv Is O 6@ J dz
¢ ddzlsj ctedtetse Odedz” o5 tej " j ded W o, ts B Iy Hsdflatizts2 i dtsigh
ted M J ded § sO¢dn L OH Oy, co¢: Cijtitsedyj MS s
BOteCh jRHjtmMSCs] B Jj MY jyuj ddj., ftoesj SIsdtcso Odzd J
sftcjHjdzjdad] thdesodz » ftetsj Clsder 7 toj " jded?2,  dzC

J foiststr fp &OYoOdzO s Ctsdzgj y ot 3JH I Mwisr A
tcj OdzdL so Odets dzj ME sdzt S5 SlsteOMdzj o' 7 f tose tc OB

ftosj CIsdtectso OdzedwY (& dd ) . t OB tsilsr 9 thdatse dats 3
Cstodetsd s fftotsWddzw d L Hu 1dey. dets] 24 sek¥ dziigls w, CIOQC d
Sycedftetsh OR Is, JdftestclzH O, R s 1, ldf tetsded € j dz

sOLedftesys j seggadlsds@Is] §pjtedsy sdCd ¢ vLwwtl,
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b1 sOLuut, stwdosttsymMSd?2 ¢ tstcdatstczHdfid @d tfdidafifrls@ sl
27].

l s otej 3w B" dzd ftojHzsY jdz@ dzj MEBdz S5 C &
[16,28,29,30], ttOLodo Odzdfm’' dBilssH'™ dddlOydssdedztse s dst
tczH dzd € s, B dzd tcOL tcOB tsls Odzr smdats o dz" j {
Qo lstsBBOIsdL Jteso Odzdzesec s ff d&zOdzd tetso Odad W Gstedz" = to
BsHJ dzj 2 § dzOMistser n 3 Mls tsheldsdiH j teigd ™ J, ezciiyth tzdsts todgts{ j f
L OH O. t JhOdzd fiy! sflsddizddL Oyd s dedz" | L OH Oyd i
B Msstesy Hjded?2, OdzetstedlsdizdL qtetseo Odzd ! L OH OYd
f zOdzgd tctso Odzgd¥ G tstedz’ = OBl 5 thHdEhdgotcls g B d
sBhdj osfteshmr Ijstedd fohmstesjddy wdltit ¢ Otc! |t

Il swoddzdfp! fijteeor j kEydsdg § ffmtseBdwy, o Clsk
st Odzgd L Oydd, MtejHMmiseo OR [20]. i3] stz @r Bd @At dIL Es'y
sjtstedd RBOL] BOsdUidEpasR] SEdqNPHIY- ekl j CIstse
3O N d dzdzts 2 cteOWdSd ftod d3j ded Is § dz! dzts ¢ toj M j ded ®
CtdeCtejsde” § foddite’ tofj OdzdL Oydd G ds)sdesg fn
OOdzdL O hiBj Miststetsy H j dad 2 t©OL dzd Y dats GLisdz" dgzffdz] Hcipoits o
LOdzj cOded v, VWhtodizdzdteseo Odzdfm' HtcOCIdyuimMSdy L OH
f zOdzdtctso Odzdv, OCdJ € @S tas @fglal jrls tfOBtdsAsdz j(lsitdtg0) |, ¢
d bttOdhf stclsdzr = StsdBBzdd S O0yd2, 1 Ctsdksdddii OB
1 dzd di30 dzd 4§ ¢ osftecsMOd OolstsdiOIsdL Oydd ki teOo dz
sirdedSd Hdzvw MO tflsddBOd dz" = tejh jdzed2 kH]
C stodets ¢ 31, 83 2O Mtsy Odzj ded & ® HOd dzgj2h i3 ftswed
fsmtsBd 4" @ hdn i tc tf ksdg s dz®Ig dfis ¥ C stcdz n d da¥ tstc d
[y ds Eftsdydizs! ctciERR435 BesddGlsttst H dddd thd
sjstej Isdyuj MSdJ sfdetso r GitsddW sted3OIsd € d C 5te
TOOSkjtedMmisdSd ¢ tsdaia Gdpds yl s digs joH I lfeae s OL
BsSH ] zdtetso OdedwY 6 jsdzsedyui MSéda B jEIstse d ftedc
fsT@Odsjnh j dzedj L OHOY ctstodets? Isjrndesdzsedd fyp f tsc

 sisdy jddw L Ok jyder m dhffdzi Hiso Otsg Wz 2 d
sBdazOMisd f§tedd3sj dagj dedv St 6 lsjteso d [BEfMisl] df dizdffc
Br s §t5COLOdets ©OLoadlkdj ¢jtsmsOldmisdyimsdan
ftoesy SIsdetso Oded™Y d § dzOdzdtetseo OdzdV GBtedz’ = t6OBBIS
ZHjdgcfidpf j suydtedL Oydd d MmdMmlsj BO k§ 6Os dzj dzd W dz
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I Stdfj, 8ROUDd&js' &6 fso jH  dets -lsdpjsinEdtude kSt

fitso j h Odzd2 o CtdWjtejdzyd?, L HOM[37-45miststs §ls
WOClkduiMSd fsHojdd dktse bksets LSOO ©OLodlsc

et . stsmissvdzd) w¢l{ cttodzsets ftesdL o sHAFlse O
17 dzts CsdzMmisOlsdtetseo Odets, yYbsts koo jdz@ tsidzOh j dad W
IO Muydl dMftsd LsesOddw ¢/ mMitedd wf, dets e

ftoesdLotsHMisa O dzj Is. { MdzOM j dzd § Mtej HMiseo OB H d
dzj HsMisOlssydes, YtescteOBRdtsy MY jujddy (1 J)
MsLHOj smw dzj \J daB tc OEds v jsdr'Odizdatsd tcOL totsL dzj dadz
My dudodzd s Od3d, dajjlst JipRPE i @ drgc d , d @BE 7dgj &z
dmmdzj H 59 Odzdfvtss clgjOBadEY tste 3OIsd € § QoalstsdikOIsdL Oyd ¢
s H dz0 a3 Hisfls d ¢ dzd HsMIs Ols s ydats 6 5 dz@ s dpaptezeizd wijdhy S t
ftesctoyfmigds sldj uj dzs BOBY i@ dsrdf{mQ dnfisodss d
HdMMJ telsOyd?2 5 tOLOBISS] ol Cotedetsd s ff to
BOIsj BBOIsdL ©Oydd Ctedzse s ftetsdL @ sHMIse O, hdzOB 5
BOBPIsdud MSdna  BSHJ dzf 2, tc Oy lst® CfiEcithits B ds dsdftic ts € tc O d3d
dzj f tod j d3gdzj disse s S OyJ Mise O.

1 sdzj § CsdzeS toj Isdets f totsB dzj 3" l Ctlster did
ftetsj CIsdtetso Odzgdv d 1 dzO disdfrteenOR disdj Wic [dé] tod@ag H O d3 tzts
ftoduyddle Cs2 1 WWiClsdodesfisd dMmftsd Ltseo Odzed™w o yc
fpdzy Hizs M dj:

114l JHdde 7 ftddydftses o tstcc Odad uc@ g3 diz & is
teOL dzdyde" § Isdfr Clf, ybt orLroe0jl dgj Mse d&3gj Misd

2. [ sfmkzlsfmilse 5 Is fMtej HMisoffdso s a tdzw (f M dgMmistsRR
dqdeW stcd3Oyd tsdedzlz MowiL! HPsp. dzO0 ktetsodzj ¢t zHded S

3. [ smikzlsMmlse z¥ Is Efmstets2 Mise O, tcj cdMmistedtelzs h d
dzj f sfMtcj HMiIso j dedets dzO dBON ddeder = detsdlsj dzw = .

4 utsitej Hislstsyj ded J CJJ 20 kieto wa ki) ad d
dzj L Oddzls j tej Mseo Odzdzets s o CBY! ¥ lsjtedL Oydd tsmdat

51db EddW¥dydtese Odzdztse s toj H fi)lslOjo Aajfptstatfty ¢ d tmyjj
d fnfdzj v O dmidisip(te), B3dz" »  dstsH j dzf 2) .

6.14 ©jHEZLMW tCOBTEKIT f s Wt did ejsdel®Odiad ts o GedEe"
JHddks dHjdsecds . 1 tcOS ladOdgdip§@f hedfyg iV ts tetdd @ dzd LA
dmf sdz' L ¥ ls tOLddydz § Isdfr wuvig.
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dzj teOL o dlstsfls! IsjrdedyjmMSédr MtecjHMmlsea dzO tOB Y]
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fsdzdlsd uj MS 52d G wd{g&dz' 5 HOo dzj dzgd j o5, o t6OL
fsMisOotss o MECBlsjndsdzsedujMitets GBBkzHBY Od
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st dz |, fsmistetsjdzadjy cOWdud MEs2 HECEA] dals O
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f zOdzd tctso OdzedwY d EZ§ftcOodzj dedv cttedz" ©3d OB tsls O3] .
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tcOL tcOB Ols'do Of o B3 diftg PHIfflso © OolssBOIdL dtctso O dzdzt
g o o [49.

ltoj SHBsdzj Is! orhjECOL Odzdz | ftoslsdotstej ydw f
fjtemMsdzOdz! dzf 7 ¢ st ¢ s-ds j dotismoHsdfiCitg] B tH s dzo tc § & dzd ,
ofMmj fJtojydedj dzOtcOBBISCd wdl it d ¢wuv ctsteder » teC

dudt, Zc OMmOded v ftotsj Clsdzr w d dmmdzj Hs9 Ols j dz
ftoj CtoOh jdzdw WddzOdzmdteseo Odzdw d L OC @ Hdskvj tmightd C
[ desed) deOkzyde j Ctsdzdzj SIsdor, L OddB3Oeah dfBYlsdIs

ofj w©j OdzdL 5o Odade’ § dg' daj ( dzO { 5yt alsj) logPRsEidEE) §
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ftoj HdzOL HaDdzy dadaOB sSIsT o ( daW stedBO Y d ts tRigsRd fipgdifls § d3d

f Fusion i € s dzj ¢ fjdats j toj h jdad | H dzw - tcOdzj ded Vv
Gjdtseduj Ms sAzsEEms jswSd s f(dfE) So@atsidts ts o dalgd s, d ~G
d BEOtSh j2HjtemMSdr M j BSE;

1 DHLoggeri yOfls ¢ mMdMmMisj B ©99BHO dd BBKLOBKSISSd H
dai3j s eofMmistetsj dedz" §| MejHMlso O w©ejMYJudddy d !
QAQOH dzv sz HEZE M j2 yjdeSd L OfOMmtse;

fDownhole Exploreri c s OW d yd MS sy G toj HMIsOo dzj drdsjic B § dzts
G jtdztsedyj MCdistH tel® L tdnjaHtgotey dls W kdzC ydd ¢ j dzj eOyd
f dzOdztseo, dhBYf stelsO Ists{ds ¢ dztOw @isgg & @t ~dzdisn@iiztdisR) dzd ¢ O
HOdgdzr », OSCddd C0OC: IkjSCMmMbser j WOZdzr , 1 dzj ClIst
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1 MineMapper30D MsL HOdzdj COtls M dMftsd L s Odgd B
ddzd § sHL j d@3gde’ - tgcGsdediz’ o Aok Sils , W 2dzS ydd § sL o sdzw s
tOMMudisOls! Isjrndtsdztsed g BECPG Is f to i) HfisFK O p2ds Y LAY & «
stsdzdzOY d d Htekzce dojdzdiwvGtdQfdij Isl® o jH Jj ded ] cCtstedz' - fo

1 Sample Statioh B stc HOdzdz'r = GftcsBtseo Odzd VW, gL d3J tc.
oHd n o Moo, § tswoOsdh jH2tc EHptafjrH ™) oots 2ffidsda oty Crte Iz

91 LIMS(Laboratory information management systeni) 1§ tc ©9o dzj dzd J H C
s totsBde dz O dzO dzd Is d Y J M €fifff~ts dezQ BlA% tds@rjdste  dlswstif & 2 fyls O d
mMowL j2? WdBixHE 11 f(dz Ls9aOIsjdzv  dzOB OIS stcde
Codzstesdzy d EZftcOodzj dzdvw COyYd Moatsds O0dzOdzd Isd yj M¢

[ dzv BsHj dzdtese Oded W tsBfftgjSHS s od ctfj dz@adzd e g Tdeds":
dimf sdz' L 2] ISfgdiq Btsei dz@ O h 2 Mdzj HEze h dd&3d o tsL dBsy

-1 BHHjtY SO St dzj S mdz" = dzOB 3p 6 teezts H O dzdz'B As,t6 1S
sftetsBtso Oded § ;

- 14 BMbsOldmisdud M¢dJ dmmdzj Hise Odzd v, o & dzs
qdze PS Isdode” &3 fsHBSteSd Isj o] Isid yff B)S 48R & &ifseh qf diad];,

-s OteC OMmdetsy BSHJ dzdtetseo Odzd § G jj B dzt$ dedf iQizfghisE ~ 1ls

{ dMzdzEs OLS PMdz j| &sHj dzd SOk’ j O,
tkHdr B Isjdz d §sHL, &l B cted’ 7 or t

-l dzsydzsy d@I3sHj zdtetseo Odzdfy M MikzeB dZBC Jtetso Odzd |
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- [ desetsf OO Isted yd ME 54 B HG e dzts @ Odigfjin dztf Gz
sBtsGOh j dad v ;

-ABtedi3dtese Odzed i o j(dktsm) dAf Ftoc i HE[Hizsdg Sl ¢ sdzse
1 S dzz Ols Oy d ts dzdz’ 3.

R dzMIstclz dzd dals T f zOdzd tcts 0 Ofdts{VWicr & Bicldz' ~o fij) jo®I8 fitsldsC
MsteOlsjedud Métsets His [ttt Juindlsde dztizg ts.mv  rudf gl (s & Iz
ftodo jH,j dedz'NPV) Bcleduier ff f sditsh ' ¥ Cshtosets dz0® s
| tesmMmEBPEPH j v e lsmw cteOdzd Yy’ COt! jose , 9" Hj dzw
ftoetsdzj Y zlstsydz j i ts dz2Bultipnided Schedfléd tod defitplOc 2 d3j dzls 1§ Isc
f ZOdzse CGtedy 7 OBl MEBOLE Hdv djMSsd Cdai tk

R dzfn s tc z Bypedble Reserves Optimisef M sdz! L & juldffiis'd i3 dz2® y d d
L Of OMise HEBSB'M 9 O o' = slsCter st &3 d YHL j dBBder 5 1
shdzso OO0 &0 GflsdBdL Oydtsddesds Odze stcd Is dzd i dzC
Sflsdd3dL Oydd &yl orf MskfOl! BOSCHdBIL Oydw f
s sd d3EAIE ‘O. B

RMScheduler tcj " j dzd H dzw COdzj dzH Ote dzts G i dzO dzd
B Mststesy Hj dzd?2 Mlstetsdlsj dzr dz' = RO j ted Odztso . l L
sftei H] dzdls'[ | ¢tc@@PI'd tflsdBOdz dgze ff sfdzj Hise Ols j
L OHOdzdzr d3d § Dig@iy thjc@dsy § SlstsC s d3d dzd tOdz! dets @ s
ydmlstsets HdMEsdzlsdtcso Odzgdztsets Hish SH O.

Mine 24D1 dzOB tstc d dzmistclz d3y dzglsts® HdEZY H J SOdz! dzsG 5
tcOB tsls. g dMlsj BO § tsdzdesfls: & ddzls j ctcdtelzj Is ff j tofn
oL Iy flastigestslstcO® o9 OtcdOdzlstse tOL o dlIsd-¢j t8dteata §J fig
Eidzseo d2 d tftwjHjdzjddj &3 MissddsMmisdzr =« f s5¢ OL Ols§

Ventsim Visuali f ©C j Is ftotsctcOBBA H dzv BsH | &z tets9 Odz
sftejHjdzjddY dr §OtOd] Istcsov (fHHoLAG dgHy Wn dc tdstg degfrj

stetsdzgd § J toj yd i Gatedpiet doty HalZOGjO j Is dzOB sSte toj N | dz
Ctstedzr d@3 ftesdL o9 5H Mise t5a3.

OreControlleri 6 d B ¢ OW dtsH zdz' dzOW MmdMmlsj B3O H dzv € ts dzls
o Cdzs yos h Ow 9 fnj BwW: f dzOdzd tctwo O dg§ p O Nfds s Bt ©
cOL o jHBSYdz" = IstcOdzh j 2, ftesojHjdd] ~rdBIUJMEdn
tjLEd Ots tftesBtse Odzdv 3P KISAGlsaf B ts oL AW, j 24 &
BdzsCtso twkzH d Phigs| &zdf sefwOa dzj dzdj f tetsyj i Od30

Raw Materials Manageir fd fijls j ©3©  H dzw Bsded Issteddze © d
cOB SISO d2O0 dLoeo jMmlsdw¢tsearn COK! jtOr, .JsMmlsOod
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Ring Designei § tod dztsy j dzd W H dzw ddzls j cOCIsdo desgts
slsets2C¢d ftodd3jdedlsj dzt dets € Y tsHL jdBde o5 Etstedzs d3 toC

Sirovisioni fyd Mls j &3O HdMls Odzy J ts dzdzts 2 syd dzs d GJ s
sjrdtsdzcedyj MSdr RrOLOCIjtedMmisds EfMmlskzy sekCd B
Eyomkse O dr e jten desfisd.

MineTrusti MdMisj 3O bk cOo dzj dedw H Odzdzr 3d d ML H
fthidstcOdzlso O etstedztsets ftojHftedwisdw.

1.3.2Geovia

s s i3 O@rhomSoftwarelnternationalinc. B ¥ dg@ o j MisdzO ¢ O¢ tcOL t
GEMS Ctltstetsy o Wdzvda{Q Ml ®weoffppdd” Af jH O dzdz' ~B, ZEALCA:
BsHj dzdtctseo OdzdVY B Misstesy Hjdzd?2, Htosj Slsdicse Odad v
Ctstedzr » tOBB®Is. 1 tMdzy fs¢kfS¢d o 2006 ctsHEkz ¢
Weodzw j Isw e OL tcRpEld MINEXS Gemadorh Software Internationalinc iy ls © dzO
O ZOH jdzt Yyj B3 CtcdeS ztcdtozse hdrn d HGY cdzE&mcdmEOCy iz
B' dzO f tod tsB toj BMhitBOPHYS ts 3tf @ glzffj & dzOW Mo sdd3d 11 o tsB
f zOdzd tctso OdzdWv cGstedzr » tcGantoB ' dzO Mp tsd dztIyjjdE) HE t
DessaultSystemes ¢ tSlststcOW Gapwas B [z gl O gils 1 dzjl i S CCAs |
ftocdtsBtcjIsj ddffedvia® 213 cEBBHE B" 2O dzlsjctcdteso O
ftesd3” h dzj dedz" = {f Bmssau@bystejnekj dzd 2

1 [ Surpac ff toj HdzOL dzO Y dz H dzw d dzW stc 3Oy d ts dzdzts @
BOtECh jAIHjtetse d cGetstedz" = ddoy J dzj ese ftod Mo tsj dz
My smMsB OdRd o J HJ dzd e 56 sdoddn IS tc e edadsls . o € dzs y O Is:
G BdzsestcOL 9 J Hisydese s BRicj dzd % s 0 @dpdsjizts ¢ H agfp 1 fizts §
¢cJBMmMisOIsdmiIsd ¢ Iz, ftesj SsdetsaOdedy d ¢ dzOdzdtetso Odz
Hiczetsy . 1 myJ L OH OYy(qd Bsc zls B Is QolssBOIsdL d
CGstcdzsHtsBT 90 N j2 Cod3f Odzdd d f slss®@dd Hd2EAgs EOd 8
RA3j ¥ smw MtejHMiso © HAzW tOBTSIST M tJ dz¥v yd tsdzdz’ d3
WO2dzse tOMmf tetsMmisteOdzy dgdz" = | R H, g ¢t d Htelzcd
ddzmistcz d3j dzls Odzd 1§ dzO dzd GeovidMizeStheds stcdzr 7 OB s

tdhdddi ¢jtdsed]yifitistets | @ts &zSD dhH@Pbhda d ts¢
G tsmMsOlsdmisd ¢ d. RdzIstcz d3j dzls T 9 Otcd G tc O BZAWAzS G 15
zeyh j2 bitttjlsdymMis?2 o0ttdtctcOBR . R dMistclzdzj «
¢ BdB dZGHXBH zy tj OdzdL Oydd fH.esyjHbkzter CtodcddzcO



41

1 MtsHjtey dls dzOBtste ddzilstclzdzj dzlstse Hdzv ftetsj Cls
fsHL jd&3dz' = CGtstedzr 7 OB SIS, lted f dzOdzdtetso Odzed d
teOL dzdydz" = dhbtsydedStso. {OLddyde j Idfr HOdzdz |
B' IsdzOff oW gz dMmMf sdz! L s Odg gL Htkzedma 11 st
oLOdBH | 2MIsady mMts o Mmj d&3d Isd{f Odizqd H Odzdz" =, d
f zOdzd tcts o Odzd W Ctstedz n tcOB tsls: Mm¢ o O d dzdzts § ts 1
ftsojtendatsisy 2, B tsdzts Y$ @ o 'tsjtftdstsfocdzd L o tizts ay @etlzgz" ~d
9" OB BISCdf,ic L OBtsd

R dziilstclz d3j dzls T ftesi CIsdtetseo Odad W BBtclstso ¢ Ots!
BOtcCh j2H]teME 52 Ml J &3¢ d Hdw)j sk g2 ydfdedfv olgtsiyd
tcOB 5ls. Rdzls j ctcdtctso Odzde’ | saitsd j ded dztlz f)z tziPtes h j Q @
dmf sdz! L 26 sfqw  fted § ZOdzdteseo Odzdd ctstedz' = tcOBTS
COujMmbokz 1 R.

1{ GEMS - tjh jdzdw H dzw ¢ tsdzdzj € lgjdsodatsts?d d tc @B S8
f tetsd3’ h dzj dzdety g3g gz ¢ I4ffyw H dzw slsCter Ists? d ftsHLj
G jdzsestcOL 8 jHC |, BsH j dzdtetse Odzd d ftosj SIsdtet
f zOdzd tctso Odedd d EZftOodzj dzdd f tesdL o sSHMIse t5d3.

Ry tsdz LsoOdedj JHddats?2 41 HOjI HshbkYy ¢
ddelV sted30ydd . dtej HiNlso O B MY jujdd™ B jdadsfdmc
sltcOmdzj o ' & JARE SARRDAMIAS-101.

R dzmiIstclz d3j dzls T Gjtizsedyj MS scts BsH | dzd tcts 0 O dat
Zf cOo dzv Il HIEAddD Y d dzdzts e 5 s tdis 209 9, O dhgfty'L H(OwdOipZ dztsi
BsHjdzd (oo jterndsiisy?2 d Isejtdifflsdusmézdj ¢ uid
SftejHjdjddY COyjmlse jdeder 7 Y5COLOBjdzj2, odL EC
syjdCd wOmftejHjdjdw COoyjhmkejddd & ftdL doS s
Bsc ks BI Is! dmfsdz’ L s Odz B IsBHT B dzts Y dafs G t
[BdiMf jyde Ojlsmw § tsdzdgr 2 ¢ tsdzls to s dz ddzls j tof sdzv yd
Mots2Mlse, dzOEkh jdd?2, EkttOcCOdsdz 7 L dzOyj dzgd?2 64 tot

R dzfIs tc &z dgpwdatkle/Unfold f sL o tsdzw 8 Is tcOL ¢ dzOy d 9 Ols! d
o tsdzdzed Mis’ § d ZzOtelzh j dadz" | f dzOlintlsy $ d HdOMY g zOE
stcOdzMW sted3d tetso Odzdzs 3 f esMistc OdzMiso § O L Olsj &,
otsLOotOh O Isfqw o f JjtosdzOyoOdz: detsjy fMmtsMmistsw dzd § .
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11 mMsHjtydls d dzmistclz d3j dzls f &zOdzd tcts 9 Odzd W
fsHL j d3dzr - Gtstodz” tcOB tsls. Rdziistclz d3j dzls T H s dzG
tcOMMdzOIstcd o Ols o Otcd Odzls ' tcOLodIsdw Hdzv st HJ
dzj ¢S tsdzt S d 7 fjtedsHBe Miste @ ts®B 5B d t € ks i lf tzP dzts o
ftesdLotsHdIsjdz desisd d IsjSkhdr oL i3y detsfilsj 2.

[ jtcOlsdo dzts EftcOQodzj dzgdj § tsMmistesj des dzO d Mt
BOteCh jRHjteMC 82 M jA&BCd d SOyYyjMmMlsa® HtsBT 98 O d\BisC
f ZOdz0 dz0 dtsfipdgts asjdzdafcdy 5 BsH | dzd tg tue ] ty dz” toCHERBEEM W {f (
Simulator

RdzMIstclz d3j flzlsp € ezezy O Is:

- ddzlsj oW jWhitfle ¢ dMYf sdz' L 2z dgr 2 H dzw stflsdd3dL O
sftejHjdjddy {sO0fse tOLEOBSGISS ]

-BIsHEZdz2 ftetsj SIsdetso Odedw 11, Wstdddtelze M d2

RdzMistelzdzj dals™ HdzvW f SHL j B » cEtsteder » tcOBBIS 9

-0 lstsBOIdL dqtectse Odzdets ] f tsMistetsj dadj dBsHjdzj 2
fp dedh O3d BJL 5§ OMmdatsiisd d ¢4t mjujddwdd fm Hicb

-ftej SIsdqetso Odedy Buydmlsdzr = tOBBISs M St HJ dzf

-ftosj ClsdtetsoOdzdj oJj jtotse oL ter adzer » MC o Oy d dz.

1/ Minex-ddzls j ctedtctseo Odzdetsy 1 [, t©OLtcOBSIsOdzdets] ¢
B Msstesy Hjdzd2, OSCdr €C0O0¢C rRtesdddlsr , § Z8KY tes(d is
[Ro0Is" 90jls ofpi OM jSBslso @ dzgfHSdotete B & RHzs s
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[ SHj &z tetso Odzd | fsmMtets§ dets dzO 3dztsy § Miso § t
cOLOjJHECO, BftcsBtsoOdzdy, dzdlstsztsedw, tBEBGEOISJdE
MsH j tepdefjdstez 3y dzls™ BsH ] dzdteso Odzedw f dzOfmlstse (90 € dz
fpdzd v dad 2 d o' Sdzdded o Odzed ? ; st tod HJ dzj dad W Cts1 W W
fsCOL O] dzi pOLEYjdzigOYdyf dzOdztse, Blyjlstse 5 IsC
Bsh des s C Grizd J 2O P s OfiPiise o Mtsslse jlsMmiseadd
Hiczed dsd MisOdzH Otels O3] .

Minex Coal Washability - disH Iz dz! tcOMyJ SO afficdc@ls ¢ BB g
BsHJ zdteso Odzdjy Ctodots?2 BEOhM jddw Eedzw IsOSdc
Htezed] OdOdzdlsdyjmSéd) HOddz j] BBBGEONMN jdadw Bisc
BB Misstetsy H J ded W .

[ 5 H EMmexPit Optimiserd M sdz! L 2§ Is O dgctastichiffiisdd?d dz{) tecmzod c
9 dztsy J dzdz' n Cdzlskztets o COoO! j 60O, Colstster § f ¢ 0O
Bj Misstetsy Hj dzd™w o Msslse jismisadd f dL dgjdev e d di3q f

Mine d Ramp Design - di3sHzdzd ftesj CIsdtctso OdzgdW Btstolstso
GJjdzjtcdtetso Ols! ) Gdzd) dztsy Is BRI dngd ME d COtc! jtor
cOMmMf sdzOc O Isw  dz0 tsftejHjdzjdeder = o' Mislsdz' = Bls d3]
fso jten dzsisd, sByMfjyde O h j2 Hic] 2Oy EMmlsikzy O.
f dzsh OHtSE L OHOBIsMw o Mty feEmMisesPdtslyg. Isj n desdzs G

Volumesd Reservesd d3ts H Iz dz( sBjMfjuydeOshdj tOMydls
ZzO thmdtses | Mo jddvy ftesj CIsO ttOLOBSISSCd d ¢

SstOIC smtetsydetsy § d&zOdzdtetso Odzdj o C dzé yoOrls o MmJ

M disH j dzd tets 9 Odad W i teasjytg L dzts sy Bs ydizts ¢ s tsB tsfd
d dzls § o WGPSdizf§lstcz d&3j dzls Odz Hdzw L OctelzL € Mmi j d3sC d dz

Tftesj SIsdteso Odzed W 1 1z sdis@n v C Qltalzm)lsdddzndzj dals T i
MCoOyddz dzO Ekgetsdz' dz 2 f &zOMmls, MsL HOdzed W tsoff j Bo !
fpHOOtcdlIsj dz desets h jdz) stsBtcOL 59 Oded v ;

T fesj SIsdtctseo Oded W Hstese ) OQoaltsdiBOdyd MEdd
oM f d dzO0 Istsf tsi tsodgdigin dastdipdsts ¢ do  offlfr fipls® 2 M d 2 to

1 fesj Clsdtetsa Odad W slso Odzts o m 4 tj d3j dzdz" d3d
gL &3 deflds' fifg .oy wlsr §¢d Blso OdzO ls ttOBBYdrn i
fodztsy jdzedj Hdzv; t6j Sdz Isdo Oydd

Ttghjddy LOHOY § ST WOy dOdddf S zdz Isde Oy
e dzOx d o Odzd J toj dz J WO tsls o OdzO H dzw W sted3d tets o
tej Ckdz sde Oyd(d.
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[ sHEBEBCd MY sdz! L 2jIsfw Ctsdi3f Odzd W di3d , i tod o34 daw !
MOostsBtolz jdzadJ &3 dzO f sHL j d3dze = dd s taflzlzfifls toz @iz slds G
felBtcOjls o BBfJftcOpBlsdetsoOdzeds d Ekff tcOo dzj dzd

g dMmis Wigle d M sdz? L zjIsmw Hddzv yjdStd Wddodnt
sflsd z30dz! dzes?2 MlstcOlsjedd t©wOLoadIsdw cetedz" » OB
mMzgHr n BsHEZAZ] 2 :

Foundationmoduki W Htcts MdMmisj &3 , BiMf jyde O h jj dd
sBtcOBEBESC JdBSH | dzd tetso Odzed W slsCsMmse Bistolsts o COts-
tcJLkzdz sOIstse . vedzr Bl Btilstss COt! jtO
ftow sz’ dzr = toj cdtsdetso, sO0¢ d M foo@sh: s wiecd
sftejHjdzdls! Ht fwisdHjHr sy B zhd ] EPPB T 2 Ht
fesmMisdteOdzed?2 d bkedzse dOSC dzsdzO. [fHlsddzdL Oydgw {1
| tsMid3O dz0O.

Multi-Elenent 7 s H & dz! tcOMmh dtew j Is o BL sy dztsmlis d
SHdsotcj d3j dedes HBs HjMWIsd tOL dzd yda [ ¢ tsdgtizteiddzj dplist
ftcd ©OLKOBBISS] Sl dd CMdz" » d3detsc 5 s BY tsdzd dzls dz!
mMse Mise J daedz" J f ¢ OL Ols jzdkds Iz tddB ts d@hsjddigfsfin,ls d Migfte s
ftoesdLotsHdIsj dzf detsfylsd .

Milawa Algorithm i d3tsH Iz dz! H dzw sflsddkzdL Oydd i dzO dat
BOC Md dzduddnigf=fe 5 H d M tsdzls d 65 p Oafidds 6 asO jHISs - tistetOd L(o 5
L Csdesdzd yd MS dd setcOdzd yd dzed v . d{dzlde tstfcte He alzd ¥ £ figfls OHA
Bstclstso , dimf sdz L 2w Mdzj HEzE M dj f OOz Ister : az3d
Mz O dBiYHEZ MdBJyde B §sdzsyj ded™ Bd, MEBesMs!

NPV Practical Push Back$ d3tsH Iz dz4 Cslster 2 MSLHOjIs 1
slso j yoehdj Ctodlisjvtgds fdeal MddszdaB@Odz’ dets H s Zflsd
f dzsh OH G . ANzdzS ydtsdzOdz dBsHEdZY L otsdvjls: Bts
sBdzsyscd 0o ddzd ¢ tsdzj ydz n Bstclstso COts!
Istcj Btso Odzd ¥ 3 dzd d30dz! dets?2 h d ted dzrdzd th dztis"s@Quads &; f dsrdza
COte! jtO M BOCMHBOMz! dzf &3 Yrr HdzW L OHOddZ ~ ¢ t5d

Multi-Mine7T d3sH z2dz? Hdzv GSflsddBdL Oydd dzj M¢ sdef€ d A
[ dzZv CO)YHBEt i3 Miststetsy HjdedWw dBscdkzls B Is! L OH Odz

Simultaneous Optimisatioi d3ts H &z dz H dzw MstcOIsjcdy MEse s
tcOB ls. [ 8H E dz fsLosdwjl SflkddkdL Jtetse Ols! i dzC
telzHdz | m¢ dzOH T . [ SH Edz Eydlr a0jls oL OddisL O
fsdzkyj dzgdv HBB OO SyYydese s v 1.
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Stockpiles and Cutffs I ditsH Iz dz! MsLHOJ Is f dzOdz cBstedz n
f sfdzj Hise Ols j dz' desfls! tOLtwOBEBISd L Of Offse sf
Bstclssoats] MBHjtey Odzdd 1 R Hdzw BOCMddidL Oydd vyrr

Blending i & H iz dz! H dzw sfisddzdL Oydy foegyuhBHnHO
TOoOMWMsidEd 8 K,sdsBd &zOydd  fMilawsts Algodijniz s f Is d B3d L d ts b
dmf sdz! L soOdzdj BEMtecj Hdzd s dz! dz" = -PPAB sy . J[ dEOL
fted Hdadafflgr. o 05 sy s &Pk dzq) § €O, dLH]JtY S d
me" O.

1 [MineSchedf M sdz' vty s L HOdzdVY HBdEtMtesydz" =
tcOBBlIs d EfMtejHdzj dzgdw COyjMmMse O tkHr . 1 [ HojHt
Eimdzse d2, f fodtsh i & Clstster 7 diisy dets fMtsL HOo Ols!
ttOBtsls. 1 td MmMtsL HOdzd dtc dF Gite dieBlSs  tdOy dolsdf Isod@Yj Isdnty
Bl Jd&3g, IddzOy ddzd S tdzdyj et dEtBtsets IsdfO Gt
1 R) . RMMrtsHdc?2 dJdWsted3sOydj2 wodzwe Isfpqw B dzsydz J
dze BT 3 S tsdzd yd Mlso tsd3 tcOL dzts o dMindSsHgdis| jind szl & $0s d 2
CteOWdquimMed2 tjiydds Hdzv odL EzZOdz dets? ftetso jtoC d,
ftetsi € Isd fc tfmjOdifiyls O dzv j Is WEdeC ydd tslsyjlsdetsimisd,
f sdzz ydls Yd sSsjy ftejHmMlsOodzj dzady B Istisdedz®sjo,O dzt
L Ctsdatsdsd Yy MSdr fsCOLOIjdzv e 90tedOdzals©O® Hdzvw € Oy H

J f sfdzj H dBpgviafigtisfgts j Hslssyd dzO Mo tsj o dad &3O dzad j
ddemistczdzj delstse HdzWw f sH L jJ d3gde’ - Stops Dekigrh TodisQSupdE. |
ftej HZOGOjIs ftesMlss?2 d BT Mister 2 ftetsyd M s
dLeodzj yidedjy twkHr d BJdddBdL dtese Ols! s jtcOydsdz
Stope DesigneMtsL HOjIs cteOdzd yr tOL tcOB 5ls ¢ fopaciaenizjsdzdsils Is
dr {ddd) d3j dzlst MdMmisj g CGPdeOBzscd, yjdded.

Minexls ©OC 3 J ©OLKOBBISOdZ HOo O dgsor n ddzMistelzdzj dzls ¢
ftosj Clsdtctse Odad W f sHL j d3@lick Scletuligdz’ & S4B A : W 9
dzj ddzls j cOCIsdoder &5 f d&zOdzdtetso M d R bifls ' iz figflrdp@ets) et o d3
Ho dY czd olsldsO dzf stocls detsc s  Sshedsie Playbacio dzg s tstcr 2 i s
ftosMdzOlsted o Ols! Sarpa@WMinexds j o j 8D. dzOf oW Bz¥ Chalds j ¢ to
Hub,ylsts tsBiMfjydeOjls drn WkdS ydw d3d Oudsej ddgvaddsd HHsAck
dzgz y dz" d@3 H Odzdz" @3 d f sdiBsc O Is dLBj ) Ols! sh dBts¢
ftoesj CSsdicso Odzadd d EZftcOodzjdedd cEtsteds di3d tcOBsls Od
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1.3.3 MaptekGroup

MaptekGroup-{ Ists Ctsdfistcydikzds Ssif Odd?2 f BBdj |
ZyOmlsdw o ¢ tstaxidsmis eydilzdy fifjismMis Qo dzw jIs tejh jdedw H
ots oMmMjds dsdtey, ddBddls dej MEtsdzr S8 11, O ISOCYJ

1 1 MaptekVulcanf te j HMlsQoa dzw jIs M2 h dqesClzs dzd dzj
sBJ M Jjyudo Or Is 3D Wdzjde€ dgtsfcfd yd ME ¢ ts BsH| d&zd tctso Odzd
f zOdzdtctso OdzdW¥ G wstedsr » tWOBBI. I MW dzddzj 2 ¢ O d dzfls

Vulcan Envieweri ff toj HisMis Oo dz¥ j Is 3Dofftsta tifedftsiisstd@ds d d ls
HOdzdz' 5, OSCdR COC: citdscdyi B j dmgs o 6t d @dzd ¢
fsojtorndesMisd d Iso jutclh sle j W del §f uGzmE Jdzd d ¢ J tslsj nc

Vulcan CADi f to j HNls Qo dzv j Is MisB ts2VulCenfly sals ozl ¥ Rts ) lcH
gdlt: yd teyd ded J d w©jHOSCIsdtetse Odad J , d dztfste te Is¥ «
dMmistsydzed S O H Odzdz’ 7, oL By desflsd fsSHEGSkEBO Cd

Vulcan Surveyori dzOB stc  ff tets G tc O d3d3, Cslsster 2 L9 B
BOtCh j2HjtemMC dnA L Od3j tets\VulcanfH diyi | 356 B teoO ) fyteg W Iz
tsB dzts o pzjsdEfiyy j ud o Ojdlauj B9 tsjs B@EOL dzOyj dzd J Olsted B Izls
or ydmdzv jIs f dzsh OHd d BwBI j &3 Isted Oded Iz dzd tcts9 O dadz'

VulcanModelleri f to j Hisfpls Qo dzv jIs tOMmh dtoj dzdzr j d dzfylsts
(TXT d DXF) ,  ujtyddd¥ d tydiwtetses Cd dzd dzd;2dd3j dislds y,
W dzC yd Shze diz) ;1o dzt yOjls MicjHMisea O HAv sihistets] dzd
BsHj zZdtcso Odedv, tOMyYjlsO MlsOdmMisdyj MSdr - OOC

Vulcan Explorer i sB i Mif J ydoOjls sy mMm 6 J s5dBD6 scC
odLEZOdkdL Oydd d &BsH ] dzdtetse Odadzdz] 5 f) lze" jj trilsopLdrf* jlsfn
HgMisOdzydtsdegdetse s L tsdzgH Jtcso OdzgdW Hdzv OdzOdadli®O H Od

Vulcan GIS Exploref f t6 J H dzOL dzZOyj dz Hdzv G Bdzcese, (Bl
HOdZgdz' fBHEGISo dzj dad@Sjls dauj MEd tsdz  VwbcirH EydoBes fgzv | Is
HisB Oo dzj dzgd | i3 Mtc j Vulgde ESRIAKS|StcW j 2 M O

Vulcan Mine Modeller for Open Pit T MtsH jtey dIs dzOB stc dzfMmls
BsHj dzdteseo Odzd W d (i) 6 sl Gizdl’ De®ictl@s Isd
ftoJ HdzOL dzOyJ dz H dzw ML HOded Wis ted®tslah jj ) 2d B de®fy st
cOL dzd ydetse s tetsHO 59 jton dzsflsj 2 .

Vulcan Mine Modeller for Undergroundi fmtsH j ey dls dzOB tste d dzfls
BsH | zdteso Odzedw Y SHL jdBBder = cGtstedz" » OB BIS. g4 j
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fls OdzH Otcls dzr | WizdzS ydesdzOdz! dz" 3yd do tsd dzsQ dixBdgdsid O o't
ftesi CIsdetso Ols! d f zOdzdtetseo Ols! fSHL J d@3de | G Steds

Vulcan Geo Modellefi §f t6j H dzZOL dzZOyj dz HEZW G j sdzZSE 59, ts |
LSy z2PB RYHFf HMIsOo dzv jIs MsBts?2 dz2OB Bt ddzmistclzd3j d
Isj dz d MmlsteOlstw gl s judpdys sdgj Miststetsy v j dedW . R3¢ Is
1T sf tctsB s Odad v , ML HOdzd W  flaitd Oifpdftexecd@ W] y § O &)
MstezCIskzte M dzOtelzh j ded W d3d .

Vulcan Geo Stat Modelleri ftsH jtey dls d dziste iz d3j dzls H dz
BsHJ zdtetso Odzdw d tsyd dz€ d L O tfceomModellerfio € Hixs By@ej dgj d;
ddeistclzdzj delstse ¢ j sMisOlsdMmisdyi MSsets dMmidzj H 59 O dac
ttOmMmisswdzd?2, HtosMmisr &5, B" Yydzg'r &8 d ddzHd ¢ Olststcdz d

Geology Solutionsi toj " jdzgdwV HdzW ¢EJjdztsedyj Mitets o
ftej HsMIsOo dzw s h d j oL i3sy detsfyls ! Hsfiskzy O d ]
Sttt Oz ¢ jsdscduj MSdn L tdz

Database Management module i W o dz¥ j Isfyw dzts B3V L Wisdgias dzj dzls s
ftod dzsy\uldeai?2 C tslstster d3 IstejBlzjlsmwy dJhif stels, toj HOC IS
ts MC o Oy ddzdets oz ; i LicasmBdr jOsizd f s BZOIsted o Ols d (
AntcOdev P djimw o 11 Httkzedr 11, 2fs@gvdzjdeds Mtcj H Miseo

Vulcan ResourceModelling i s H j toy dtdsiz df diisls Hdzw tsyd dzf d
dmMf sdz! L so Odedj d3 B IssHS9 sBtcOlsdzr n tc OfMMmis-tsW dzc
BsHj &z tetso Odzd v .

1 OB 516 d dzmilstcz d3d dzls ts o 5B j H ReudaizMdlellindf ts H
ftcd HNIsOo dzj dz d3tsH Iz dzv¥v d3q :

Block Modelling Tools© ftsH j ey dls d dzmistclz d3j dzls " Hdzw M
b tcOo dzf,dzder lstsds udmdzy d ) fMkzesdsSodkdiedlsd dd

-10Btste ftetsyj HEztc teOdzed®@y j flzS § dznfsimdiW o § Oapef ¢ C
MsOldmisdUgohy tods, 2 OO0 ds@d ) dzlxdj dslftssity djaf gfdzq, 5B &
tc O i) f) Is 1 Wscirf{ ) s dzts o

- 1l OtcdsctcOd3dzdz 4 o yd fpilx§ tedzv , { S HE BOH | ez zdz
3DC Otels.

- [ sHjdZJtecso Odzd ] o OtcdcteORRdZ M dMmf sdz' L s0 Odz
BsHj dzj 2, d dzkDdipiC jlsorfdotatissi @ gas o fidzdz’ 7 MlstelzClkzts
fsHEBdS O § OttOd] Istetse ; tyjj if)slsic] uep il dfsersjfdsd  d3,
ddzH d S Olsstedz" d3 € tod By dizisE dipts tdofDRES dtdzdz,C ydd dzi d € Ols ts
BsH | dzdtetso Odzd § D¢ te@LO Wvgendilifeefayij MM O tsyJ dz€ d .

==
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- Jyd difttzH j oy Oded 2 Hdzvw Mddz' des dMSted o dzj dadzer =
M smMse &sHj zdtctseo OdzdwVY dBsy jIs BT s ftedd3d dzgj dz H
L sdets?2 3q dzj tc O dzqiL @@ dfdzts e Ofifisftaylz C Isztedz” dizd ff tso j ton dz

Base Geostatistics Module fftsH j te) d Is Al tis fip iz rof3)]  dzls]" H dzw i
¢ itMmMisOIsdmisdyud MS dr i3 Eukant edzfrptietsln ey dfOc &SHiBMiiTsols
MsHjteydls ©OLdkdyd j ftsyjHkte' HdY o OL3PEE s
o 0ted sctcOW s, Ooalts®@BOIsdyj MSkyr dZOMistots? T BFsHI]
ftesmMistcOdzmliso j . RA&3j jIsfw  otsL diigsy detsfyls dmmdzj Hs9
Hdzv CO)YHBGEB dOf teOo dzj dzd v , f sdzz yow dzOff eOo dzj
9Cdzs yos s fesfmiss?2 d B " Ydz 2 Ctod ¢ d dzG .

StratigraphicModellingToolsitsH j t6) d Is dzOBAs 5 9 d dzits tc idgjs Ols d 6
ftoeddztsy j ded 2, Yyl §Lotdvjl:

- [ BHjdZzdteso Ols'L Olizg pdz! dg jo sizdgg g s w3 dzOH ¢
Hiczednr t©OLtr adzg’" = dzOtelzn j ded 2 . ltod dsHj dzdtectse O
sftesBtso Odad W . [ Bekls dhf sd st DERS e dzOirpdis dggtdd t
f zOMmlsse d dzgj f sftej HMIse j dedetsy ML HOdzd] MistelzC Isk

- [ SHj d&zdtetso Ols tcOL dzd ydetse s tetsHO dzOtelzh j dzad
Ctcdotsdzd dzj 2 dzr § fsojton desfylsd, f smistctsj dzdz" |
Istcd Odze Zdzv yd sdzdets ¢ 5 € Islfs H § tze b t5 8 @tz s Wstcdzdtolzs
teOL tor o dz" dizqd dzOtclzn j dzed W o3 . [ dzw COYHBS2 IsO¢ t
MstcOIsdeteOW dyj ME B2 BsHjdzd, SCBltsteOW d&sHj zdtolkj

- [ sHjdZJtese Ols! MistcOIsdetecOW ds i3 Mis sdgtse H gz iz
[sHjdzd MBLHOBIsMY QOalstsdizOdyj MSd dz20 thmdese j 4
ttOL ter 9dz" = dzOtclzh j dzd 2, i bsyeaftsth j ddg H jfdejj H dz© O dgf
ssydesets ftej HMlsOo dzj dzd W o sczded Mls™ 5, 0 Ots © €zR §f B clztf
sStcOH d yIJddBRAERSH j dzd L Odzj 4 J 2 dBsceckls Brils! dhtf sd
f ZOdzdtctso Oded d ftesjSIsdteso Odzdw ctstedzr = tcOB IS

1 [ Geotechnical Tools fftsH j te) d Is d dzmistclz d3j dalsr , fsLot
MstekSlskzte ¢ jtsdjn Oded wjijdsafdyjd s o gz Hdjkdatzts . [ Od
odL 2Odzd L d ¥DHotddsdhy Is tced dzfyls o | o Stkzetsear o, fls j tojt
lzdzr WO) ddzd o 5 Is tclOfjoSCldrs tadaj Isi Cpd@yHdzde'h.d j B H EZz dz

Downhole Image Mapping Module i  dzlmis tc z d3j dzls T Bozy d thiskz @ @ dalf
MCoOydde , fMmMteiHMmlsotsdy Isjdzjmi j B dqdzd { - dzs€
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Monitoring Module T ffsH j tey dIs d dzmistclz d3j dzls T sBtcOBBISC
cOL dzd ydzsets tsHO Bsddlststeddzc ©: L Octew L dzgj dzdv Gt
COte! jteso d { tc.

1 [ Ore Control Tods MtsH j ey dIls ddemistelzd3j dals Z{ tcQo dzj

s tej HJ dzj dzd W GleOdzdy thkzHT d fzmlsts? f sStotsHT
fMdzj Hze h dj BB HEA]:
Grade Control Module 7 ff sL o9 tsdzW j Is odLEOdZdqL Jtetso Ols! H

oLtr adgr d@g MT H, 0Oy ¢f JaADdREHIE ORI SWdts Is & egtc@ei 5[ j © d ff tc.
otsL sy detsfils! f ©BBCE&® | fzgdzt] Wzd fiss 1 | .

Automated Dig Limits Module i §f tcj H d2OL dzOyj dz H dzv ftsor hji
cOL tcOBtsSIsCd HBBT Ydz' ~ BdzsC 59 . RM sdzt L 28 Isfw
COud Mise j dedz" = Ud » { Cs@us@flujitnd Misld € §f osyd Mg s
Gjdzgj edqtolze sfqw ctcOdzd yr tOLwOBSISSd tekkH d oMmCter

Channel SamplingModule i §f t6 § H dzOL dzZOyJ dz Hdz¥ OB SIS’ fn
sftcsBso Odzd W . , iy sfigdpyr datlz@  SHL j B@B BIs @A, tcdztf &L
ftesdLotsHdIls! BydWttseCk d tjHOCIsdtetseo Odedj d dzlsj

Geophysicsmodule7T §f sL oasdzV jIs lstsBtcOy Ols H Odzdz" J C
~ntcOdgv h d jIB]S o oftedovwL Cj €& MCo Oy ddzOds.

VulcanitsH j ey dIs dzOB Stc d dzBbilicdsp @ldady o dzvf dzapad jo
tcOB tsls. 1 tots [ G Iff dotg 6@ jdzj dets BtsH 2 dzw d3d :

Vulcan Hardrock Pit Design Module i fmtsH j oy d Is dzOB st dzfls
ftesjClsdetso OdzgdY o' ©OBKISSS, SloOdss, Mi jLHTE
o 0tcd Odzls Oy k¢ difstee tsds C sHitsg de’z s ztedz, dd&3j jIs d dzls
Hdzw ftesj Slsdtcseo OdedW EfMmlskzf seo d o dzkzlsted € Ote! j todg

Interactive Surface Road Design Module 7T ftsH jtey dls d dzMmls tc z a3,
ftosj Clsdtctso Odad W ,Qadlgts s R da'tsde’tse o SR B sl dojs o @t
fted ftosj SClsdtctso Odegdd L OH O Isfpw  BOC Md BOdz dzOW
¢ dzts dzts o Hdzv cttdL sdlsOd ds?2 d ojtelsdS Od dats?

Drill & BlastModulei tsH j ey dls ddzmistelzdsy dels™ Hdzw ftets§ €
lted ¢ towjEdedftctsi3sczls L OHO9 Ols! MW  f OteOd3j Iste™ \
tcOL i3 h jdedw oL ter adgr » MC o Oy dda [ SH Edz fMisH J te
Hedsls, mMSstshiswd Bkt ddv, fOLO®R] SteOB fMtej H
(11)

Pit Optimiser Module T fytsH j tefjddfifsls tc iz d3j dzls Hdzw Wtsttdidtetse
Git®RBjIstcdd SOt! jteO. 1toed BYfldizdL Oydd dhmif sdz' L L
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fsHjtey O dj ¢j tdsc deujdmtze d yjdiiizisdzjde datst ts dztsidzd U J
BsH EZ g dzEL s9 Odz’ sflsddizdL Oy d sdedzts fnfn @Exdz® tc dfls 3" {f d
CtsdzzmO.

Cutoff Grade Optimiser i ftsH j oy dIs d dzfistclz d3j dzls st Isd
MsH | ey Oded W , Yls sNP\Wodzind gtz sk d o O] disects o Otcd
OB Sls.

Haulage Profile and Productivity Analysisi d mtf sdz! L 2j Isfqpw  Hdzv sy j C
tcOBBYjets yYydqedz0 d tfHwsdLeotsHdl] dz! desfplsd MOBE
vindsdzcedyd MSdy OO Ister tOBSlIsr &@O"M ddz d ¢
fdtej d3j dede” julets fsLoetsdzyjl dm{ sdzoOf ©MBIO da fizh Ofstda
f zOdzd tctso Odzd d .

Dragline Module T f tcj Hisfyls Qo dzv j Is dzOB stc  d dzfistelz d3j o
BsH | zdteso Odzdw oLt ase dzO o' Btotsfy, BsH | zdtets o
Bkzdz HsL jteBo , 1 OME OO hdzdzlzE ¢ sdi3f dzj ¢ Mo .

[ dzv f dzO dz{ tg tyeldArdgfcj H zZOG OjIs Mdzj Hize h dj BBH I dz

Chronos Reserving and Scheduling Module i ftsH j tey d Is d dzmilstc iz &3
f zOdzd tctso Odzd Vv ¢ Stcdz'=As yig Gestwls s fipsl H @FREB B8 O Y H
or ydMmdzj dedv fesdLbExeh Y BN sEalp @Y dzddy Oj sy Mo WL

RdzMIstclz d3j dzls T ftesj Clsdtetseo Odad W d f dzOdzd tcts o
fted HMIsOo dzj dz@ d3SH Izdzw d3d :

Development Design Tools 7T MtH jty dls d dzmistclz d3j dzlsr ,
ftotsy SIsdqetsoOdedy GYBHL jdBBder » etteder » t©OBESIS, n 9 ¢ d
Ml jLHBS, Cojtoh zOG ts9 , hilstej CS 59 ; OdzOdzdL Mmistsdc
fteddawIsdw tejh jded?2.

Underground Drill & Blast Module T MmtsHjty dls d dzfmls tc z d3
OolssBOIdL Jteso Odzgdetsec s ftots] CIsdtotso Oded W 11t ]
h OB dzts dzts sV 1ts to disdlf tdstxfodd dz!  dzlz © mMikCk tcOL d3j M j dzd
fsHEtSIstsa dls! wslsyy as® dzdfsts It tsdz

Ventilation Module 7 d fmff tsdz! L 2] Isfw H dzw BsH | zd tetso O dz
9" OBBISE OB f SH I ficddetcoits Istcay dzcpSjQzIs d dzv Isstetse, 1§ s
tclzH dzd € Ols j filpy dfOxz! dzr f tetsB dzj B3O BB ftocso jJIstcd & Odzd
ZOMsteOdo Oj &3 = Yo jlssor n Mmnj &.

Polygon Reserver i d3tsH z dz' , dL o j Mls dzl-Schedle®d ¢ yfjtsH § ©F
d dzflsto iz d3j dals * f zOdzd tctso Odzd v . [ BH kdz ftsL otsdw j L
ZOteW HEZ MOgedzPdgd BB OB SIsC d



51

[ &z BBteOBBISSd tojLEzdz sOlsse dzOL j tolddieStsdion ¢ ©
Software ylsts tj OdzdL 2 Isfpw f § sdi3sh @ ¢ Deflzisplg teil B dadsbisH
M zOHBse, BloOdtses d rotMmMistsntcOded dzdh ; B B joded Y dz
ftetsj CIsO; OdzOdzdL O MsMmisswdzdw EkfmMskzyftse d Btstolsts:
WslssetOW d2 o' McC et ©OLt N j dad W .

stesdzgd 4t yd mdopekttE sH ZOd Qi ls § tsdMinetSeit®ls j dz
ftoj HdzZOL dzOyJ dedztsy H dzv i3sdzd sistgd d2cO {dts Lizof tdodDo jdiy das
fsdzsy jdzdj, MtsLHO9OI! lyjlsr fts 9adHOdE HEBBT" 9
ftesdLotsHMlse jdedz" A3 ftesyd MMOdE d ¢ jtemtsdzOdzz f tod

1 [ Vulcan € s i3 OMagtektc OL tc OB OlsT 9 Oj Isfqw d MmMtse j toh | def
EmE&psdzdy OdzettedIlsdtse . 1 Of ted 3 to, o ftsMmdzj Hdzi J
COte! jteseo B'" dZO o™ " jdzO o  digamiCfedr otz f BL .L O]
s jteOydd § zOdzdtetseo OdzedWw dzj f sMmtcj H MiIso j dzdztsStogpe
Optimiserc j dzj e telzj Is W stcd3’ 9 ' | dztayetdelignerdHfigftdss{dy', L K jtdds
ftetsj Clsdtetso OdgdWw Istsyj & btoOdhf stclsdzetsects HEsflszy C
fJted HOJ IsMmw o GahttzO dzcfidisacNadfifin Rleg Design Ols j d3 d i ts dz!
HdzZw ftetsj CIsq tctsas@REW; IslB tOL ts5d3, o J M ftotsyd MM
fsHL jd®Bde' » cSBtcdz' » tOBSIls Isjf j toMNulchns dzdztsls ' 8 d3ts

t OL tcOB tsls Odz' dztso r § 9 Otcd Odzls ' dzj W o dztsG s G J
o Cdzt yoOsIs ddzfmlistclz dzjordsle gl b tsh st o ©ded W34 dkls 2 tcO
ftesyd MmMsds Istcfulrdne tf ter oy dzv j Is fMsL HO9 Ols B t5 dz

CitzsedyimMSdj dBsHjdzd. [ Hjdd d&tsckls ftddj dzv
ifMdzde 9o Ijyjddi yd& dzO0 { dzOdzd tc s oP@ dztfevel Residomz' -
sBjMfjydoe Osls B' Mister 2 ftcj Ho Oted Isj dz! dzr 2 i tots e
fsHtcsB dz" d3 OdzOdzd L ts 3, sl sz § sdz' L tse Olsj dzd
cOL OB OIS 90+ . | dzv tCBdeyOlsj dz' desets HdL O2 dzO d

1.3.4Mincom

s ts i3 OMliqcem o o 51 &3 Intelligent Mining Solution (IMS) § toj H 85 Is O 9o d
hqesC d?2 HJOY OL sdz Isj~dzdyd MSEdn ted N J ded 2 H dzw
sn 9 0Olsr 9 O Is oL OH BMY g Olsde gy Bdzsc d yj M sets HAEBH
f d&zOdzd tcts 9 Oded W Giteds n tcOB S ls, { tcOo dzj dzd W zO
BOIsjtcd Odzsea, kY, s OMincdrelVSs® 1 ¢ 1 dhadzy difipls § g . ¢ tod dzts>

Mincom Exploratiod € sd3f dzj S Mdesj tjh jdedj Hdzv Ef§ tcOo dz
tcjLizdz IsOOfRRESOZOGZdL 59
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Mincom MineScapei dzOB tstc ddzlsj ctodtetso Odzdz w ted h j dzd
dMftsdz L so Odzgdw tod HtseojHjddd OBl 65 ¢
Bj Miststetsy H j dzad W A ZE det dz¢sduO ek H W 2dzC yd sdzOdz! dzr §
Gjbdsedui Miset &sH ] dzdadnse @dade” j s § totdj A lssbhig fg ool
d3ts H ZMitgScapef s dzdztsis' 8 dJdzlsj ctcd tots9 Odzr d ftojHEMIS
HsMisky QO rgdaCd@s® dzts?2 o ydmdzdlsj szOgzes? 2 Mastsd 2 @z |
S tej Hjdzj dedz’ § WidzS ydd tefitd ety @ s tElCOiN| dasinsie’ dmd d

ssdzy WkdS yd2 MmMsLHOddY dd EZfitwOeodzj ddw, Bst
MineScapef d3j g tisdz! h 82 MO FE®dzd L Jtctso Odzgdzr = disSH EZdzj 2 :

Block Modeli tsH §J ey dIs d dzfigidstayiasjcdsls "ditsH j dzd tets 9 Oded v ,
BsHj dzdtctso Oded W d izl tc ts @R tctsy H j dzd 2 . [ 5Hj dzd
ftsL H OsfidAtpw diglzls j tetf toj s Oy d d H Odzdz" n G j sUBte I Qff dats «
BsHj dZdtetse Odzd W tkHdzr 7 Isj dz

Geologic Database (GDBJj 1 t By MEitses GftctsBtso O
HOdzdz" J 5 IsteOMMi cfYo @ dddyJ Mdeplgmlzs 7 §f s5C OL Ols
MlsOdzH Otels dz" - d L OHOdzdz - fsdz L s Olsj dzj &3 lsy
MC o Oy daRBdytsH jtey dls ddeMmistclzdzj dalsT H dzw slstsBtcOy |
sftcsBso OdzgdW, HOdzdz' J 6 J W dL ddudi iEds? tdeGin pYilsi@ d¢§
f OtcOdizj stetso Bt EOIsdditsmisd 1 RrR.

Stratmodel T MtsH j oy d Is Jddmbe@iBj dsOW d yj M B¢t s
f sdgtsh 1 s Cslizc] Bfgw s fj Istc s j dzd § dztsy dgr = i dzOml
Is§ Clstsded uj & ddsd dzOtelzh j dad W d3q .

Drill&Blast 7  dzls j t ©OC Isd o dz" 2 d dzfls tc a3y dzls o il O ff B @ f:
fOdzji 6C 1 CMYI SelsO f tots jof IsiOM Istads 2 s B8 Peldefigifste O & dz] gl @
SBStckzH S OteiflsBESEMB o .
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