TEXHUWYECKOE 3AAOAHUE/

TECHNICAL ASSIGNMENT

"APPROVED"

«I'lpOBe,quMe reoTexHu4yeckKkux naGopaToprlx nccnegoBaHun AN NOA3EeMHON

paspaboTku megHo-nopcdupoBoro mectopoxaeHnss MuckoH»
"Execution of Laboratory Geotechnical Testing for the Underground Development of the Miskan

Porphyry Copper Deposit”

Ilepeuens
OCHOBHBIX JAHHBIX H
TpeboBaHmii /
List of main data and
requirements

CoaepxaHue JTaHHbBIX /

Contents of data

1. 3aka3zuuk / Client

AO «Y3bekckuit KoMOHUHAT
TEXHOJIOTHYECKUX METAIIJIOBY
V36ekuctan, 111709 r. Yupuuxk yi.
B. Xaitnaposa 1,

"Umnotexa bank" Yupuuk dpuman
X/p: 20208000607098020001
M®O 00478; CTHUP: 311415426;

E-mail: info@uzktm.uz

JSC "Uzbek Technological Metals
Plant"

Uzbekistan, 111709, Chirchik, V.
Khaydarov St. 1

"Ipoteka Bank" Chirchik Branch
Account: 20208000607098020001
MFO 00478; TIN: 311415426;
E-mail: info@uzktm.uz

2. OcHoBaHue a1
pa6ot / Grounds for
work

[Iporpamma reoTEXHUYECKUX
UCCIIEIOBAaHUH B paMKax
peIBApUTENLHOTO TEXHUKO-
sKoHoMHuYeckoro obocHoBanus (PFS)
pa3paboTKH TTyOOKHX TOPU30OHTOB.

Geotechnical investigation program
for the Pre-Feasibility Study (PFS)
of deep underground mining.

3. Heas pabot /
Objective

[Tonyuenue hU3NKO-MEXaHUUECKUX
XapaKTEePUCTUK BMEIIAIOIINX IOPO 1
PYAHBIX TeJL

Pesynbrarhl mabopaTopHBIX UCIIBITAHUM
OyyT UCIIOJIB30BATHCS JUIS:

o BriBenenud napameTpoB Xéxa—
bpayna (Hoek—-Brown)

e Ileperona B mapameTpsl Mopa—
Kynona (Mohr—Coulomb)

e UYncieHHOro MOAEIMPOBAHHUS
(FEM / FDM)

Obtaining physico-mechanical rock
properties.

Laboratory results will be used for:

¢ Derivation of Hoek-—Brown
parameters

e Conversion to Mohr—
Coulomb parameters

e Numerical modelling (FEM
/ FDM)

o Excavation stability
assessment
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o OIeHKM yCTOMUUBOCTH
BEIpabOTOK

¢ JIpoexTHpoBaHus Kpenu

o Knaccugukanuu ropHoit maccbl
(Bxoauble napaMeTpsl RMR/Q)

o OueHku abpa3suBHOCTU

Habop naHubIx 101XKeH ObITh IPUTONEH
JUIsl UCTIOJIb30BaHMs B MHKEHEPHOM
ucciaenosanuu ypopas PFS.

e Support design

e Rock mass classification
(RMR/Q input parameters)

e Abrasivity assessment

The dataset must be suitable for use
in a PFS-level engineering study.

4. Ctannaprsl 1
perjaMeHTnI /
Standards and
Regulations

Bce pa6OTBI JOJI2KHBI BBIIIOJIHATBCA B
CTPOTOM COOTBETCTBHH C:

e [eorexunueckumu SOP
(Ilpunoxenue 1),
BBITYLIEHHBIMH DMT

e [[puMEHMMBIMH CTaHZApTAMU
ASTM / EN/ISO w/unun
PEKOMEHTOBaHHBIMH METOIaMHU
ISRM

e MexayHapoaHO# neperoBOi
[IPAKTHUKOMU JIJIsl HPOEKTOB
MMOA3EMHBIX TOPHBIX padboT

All works shall be performed in
strict compliance with:

e Geotechnical SOPs
(Version 3) issued by DMT

e ASTM/EN/ISO
applicable standards and/or
ISRM Suggested Methods

e International best practice
for underground mining
projects

5. O6nem paboT /
Scope of work

JlaGopaTopus 10JKHA BBITIOJTHUTH
UCTIBITaHUS 00Pa3LOB KEPHA,
IPEJOCTABJICHHBIX 3aKa3uuKOM.

[TporpaMma ucnbITaHuU#:

e OpnoocHoe cxarue (UCS) —
100 ucnpiTanumit

¢ Tpexocnoe cxarue (TCS) — 66
UCIIBITAHUI

e OmpenereHue NPOYHOCTH Ha
pacTsKEHHE METO/IOM
packanbiBanus (“bpazunbckuii
TecT’) — 57 ucnplTaHu#

e [IpsMoii coBUT IO KOHTAKTY
(Tpeuune) — 49 ucnbiTaHUN

o OO0nemubli Bec/ EcTecTBeHHas
BIIQXXHOCThH (BBIMOJTHSIIOTCS
BOJIFOMETPUYECKHUM METOJOM Ha
OJITOTOBJIEHHBIX 00pa3iax Juis

The Laboratory shall perform
testing on drill core samples
supplied by the Client.

Test Program:

e Uniaxial Compressive
Strength (UCS): 100 tests

e Triaxial Compressive
Strength: 66 tests

e Brazilian Tensile Strength:
57 tests

e Direct Shear (Joints): 49
tests

e Unit Weight / Water
Content: 166 tests (on
prepared UCS and TCS test
specimen by volumetric
method)
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UCS u TCS) — 166
ONpeIeIEHAN

e CKOpOCTh NPOXOKICHUS
yIbTPa3ByKOBBIX BOJIH: 166
onpeneneHuit (Ha
IOATOTOBJICHHBIX 0Opa3Iax A
UCS u TCS)

e Uunekc abpasusnoctu Cerchar
(CAI) - 28 ucnerranui

e Koaddunuent punstparmm
(ruppaBnuyeckas
IIPOBOAMMOCTE) — 18
UCIIBITAaHUH

JomonuurensHo TpeGyroTes:

e HcneITaHus Ha TOYEHHYIO
Harpy3ky (Muaumym 40
VCTIBITAHHUH )

e UcneiTaHus Ha pa3MOKaeMOCTb
(Slake Durability), ecnu
IPHMEHHMO

OxonyaTreIbHOE KOJIHYECTBO
HUCIBITaHUN MOXeT ObITh
CKOPPEKTHPOBAHO Ha OCHOBE
JUTONOTHYECKON KiaccuPUKatyu.

e Ultrasonic Wave Velocity:
166 tests (on prepared UCS
and TCS test specimen)

e Cerchar Abrasivity Index:

28 tests

e Hydraulic Conductivity: 18
tests

Additionally required:

e Point Load Tests (minimum
40 tests)

e Slake Durability (if
applicable)

Final numbers may be adjusted
based on lithological classification.

6. Texnuueckue
TpeboBanust /
Technical
requirements

IloaroroBka o6pa3uos

e OTHONIECHUE LJHHBI K IHAMETPY
(L/D): 2-2,5 (nns
LUIMHAPHYECKUX 00pa3loB,
NOJTOTOBJICHHBIX /JIs1 UCIIBITAHUH
Ha UCS u TpexocHOE cxKaTHE)

o [lapannensHocTs TopuoB: < 0,02
MM (U1l [UIMHAPUYECKUX
00pa31ioB, TOATOTOBIEHHBIX VIS
ucneitanuit Ha UCS u TpexocHoe
cxKaTue)

o IlepnenaukynspHocts: < 0,001
pan (Ui MAITHHAPHIECKUX
00pa310B, MOArOTOBIEHHBIX JIJIS
UCS u TpexocHOTOo coxaTHs)

Sample Preparation

e L/D ratio: 2-2.5 (for cylindrical
specimen prepared for UCS and
TCS)

e End parallelism tolerance
<0.02 mm (for cylindrical
specimen prepared for UCS and
TCS)

e Perpendicularity tolerance
<0.001 rad (for cylindrical
specimen prepared for UCS and
TCS)

» Orientation registration (relative
to foliation/structure)
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Ilepeuens
OCHOBHBIX JAHHBIX H
TpeGoBaHMH /
List of main data and
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Copepxanue JaHHBIX /

Contents of data

Peructpanus opueHtanuu
OTHOCHUTEJILHO
CIIOUCTOCTH/CTPYKTYPbI

JUis ucnibITaHuit Ha MPOYHOCTH
JOJDKHBI UCTIOJIB30BATHCS
MOHOJIUTHBIE 00pa3ib! 63
€CTECTBEHHBIX TPEIIVH

Kpurtepun oTOpakoBKU: OCHOBAHUS
JUTSL OTKa3a B UCTIBITAHUHU 00pa3ia
JIOJDKHBI OBITh
3aI0KyMEHTUPOBAHBI

ITosHas hoToAOKYMEHTAIIMS BCEX
3TanoB obs3arenbHa

UcnwiTanue Ha OJHOOCHO€ CiKaTue
(UCS)

Heobxoammo ompenennTs:

[Ipenen mpo4yHOCTH Ha OJTHOOCHOE
cxatue (Gc)

Moayns FOura (E)
Koadbduunent Ilyaccona (v)

[onHy!0 KpUBYIO HAPSHKEHUAE—
nedopmanus

IToBenenue mocie OOCTHXEHUS
NUKa IPOYHOCTH

TpebyroTcst oceBbie U paaraIbHbIE
TEH30JaTUUKHU

TpéxocHoe cxxaTne

MuUHUMYM TpH YpOBHS
BCECTOPOHHETrO JaBICHMS UL
KaXkioro obpasna

Jluana3oH JaBieHuUs JOKEH
OTpaXXaTh 0XKUJAEMBIE yCIIOBHS
HATYPHBIX HaNpsKEHUI B MacCHBE

Onpenenenue napamerpos Hoek—
Brown

BeiBox mapametrpoB Mopa-Kynona
(Mohr—Coulomb)

®dukcaus NoBeACHUsI 00BEMHOIO
pacuidpenus (aunaTaHcauy)
oOs3arenpHa

o Intact samples free of natural
discontinuities for intact
strength tests

¢ Rejection criteria must be
documented

o Full photographic
documentation required.

Uniaxial Compressive Strength
(UCS)

Must determine:

e Maximum strength (cc)

e Young’s Modulus (E)

o Poisson’s Ratio (v)

o Complete stress—strain curve
o Post-peak behaviour

e Axial and radial strain gauges
required.

Triaxial Compression

e Minimum three confining
pressure levels per sample

o Confining pressure range shall
reflect anticipated in-situ stress
conditions

o Determination of Hoek—Brown
parameters

e Derivation of Mohr—Coulomb
parameters

e Dilation behaviour must be
recorded

« Full digital stress—strain curves
required.

Brazilian Tensile Test

¢ Determination of tensile
strength

o Failure mode documentation
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Ilepeuenn
OCHOBHBIX JAHHBIX H
TpedoBaHmii /
List of main data and
requirements

Copaepxxanue JaHHBIX /

Contents of data

» IlpemocraBieHue MOJHBIX
U POBBIX KPUBBIX «HATPSHKEHUE—
JIedbopmarusn)

Bpasnabsckuii TecT Ha pacTsKeHne

e Onpenenenue NPOYHOCTH HA
pacTshKeHHUE

o JlokymeHTaIms XapaKTepa
paspyuieHus obpasua

IIpamoe cABUroBoe HCIBITAHHE
(ancaoxanmnm)

o [lukoBas u ocTaTouHas IIPOYHOCTH
Ha CABUT

o HcneiTanus npoBOASTCS IPH TPEX
3aJJaHHbIX YPOBHAX HOPMAIBHBIX
HAMpsKEHU N

o OOs3aTenpHOE TOKyMEHTHPOBAHUE
HIEPOXOBATOCTH OBEPXHOCTH
CIBUTA

TecT Ha TOYECUHYIO HATPY3KY

e Pacuer HopManu3oBaHHBIA
3HaueHui [s50

o CraTrcTUyeckast KOppensius ¢
pe3yJIbTaTaMU UCIBITaHUM Ha
oanoocHoe cxarue (UCS)

HNupexe abpasusnoctu Cerchar
(CA))

o Kiaccudukaiys no nokasareino
CAI

¢ DKCIEpPTHOE 3aKJIF0YCHHUE:
KOMMEHTAapHi O MPUT'OJJHOCTH
OPOABI 1S pa3paboTKu
KOHKPETHBIMH TUIIAMH
BBIEMOYHOT'0 000pY/JOBaHUS

Direct Shear (Discontinuities)
o Peak and residual shear strength

e Three normal stress levels
specified

e Surface roughness
documentation

Point Load Test
o Normalised Is50 values

o Statistical correlation with UCS

Cerchar Abrasivity Index
e CAI classification

B Sﬁitability commentary for
excavation equipment

7. O6paboTKa JaHHBIX
H TpedoBaHHs K
otyeTrHocTH / Data
processing &
Reporting
requirements

JlabopaTopus nokHa
NpPEAOCTABUTD:

o Ilonnsre Ta6JII/II_IBI HNCXOJHBIX
JaHHBIX

o CraTtuctuyeckue CBOJKHU (CpenHee,
CTaHJapTHOE OTKJIOHEHHUE,
MHHHMYM, MAaKCUMYM )

The Laboratory shall provide:
o Full raw data tables

¢ Statistical summary (mean,
standard deviation, min, max)

¢ Outlier identification and
justification

o Digital stress—strain files
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Ilepeyenn
OCHOBHBIX IAHHBIX H
TpeboBanmii /
List of main data and
requirements

Coaep:xanmne JaHHBIX /

Contents of data

Wnentudukaius BBIOPOCOB U UX
o0ocHOBaHME

LludpoBbie KpHBbIE HAPSKEHIEC—
nedopMmanus

Pacuyernsie aucTel

Ceprudukats KanubpoBKU
obopynoBaHus

Onucanue METOIUKH UCIIBITAHUH

WUHTepnpeTauuio JaHHBIX,
npuronnyto g PFS

®opmatel PDF u penaktupyemsblit
Excel

OtcyTcTBHE UCXOAHBIX JAHHBIX OyIeT
paccMaTpuBaThCs Kak HECOOTBETCTBHE.

e C(Calculation sheets

¢ Equipment calibration
certificates

o Description of testing
procedures

 Interpretation suitable for PFS
application

o Data must be delivered in both
PDF and editable Excel
format.

Failure to provide raw data will be
considered non-compliance.

8. OGecnneuenne
kavectBa / Quality
Assurance

Jlaboparopus obsi3ana:

VIMeTb neficTBYIOIY IO
akkpeautamuio ISO/IEC 17025

[IpenocTaBisaTe cepTUQHUKATEI
KaTuOpOBKU

[To3BoMNsTH IPOBEICHNE ayAuTa
WJIM HaOFOIEHHUE 32 UCTIBITAHUSMU
IO 3arpocy

XpaHuTh OCTARIIMECS 00pa3Ibl He
MeHee 6 MecAaleB

The Laboratory must:

e Hold valid ISO/IEC 17025
accreditation

e Provide calibration certificates

o Allow audit or witness testing
upon request

« Store remaining material for
minimum 6 months

9. TpeboBanus k
NpeI0KeHu1o /
Proposal
requirements

l'[pezmomelme JOJKHO BKJIHYATD:

TexHUUYeCKy0 METOI0IOTHIO
Ilepeuens o6opynoBaHus

IIpumensieMble cTaHIAPTHI
HUCIIBITAHUN

Ceptudukarsl akKpeAUTaLUU

PeneBanTHBIN ONBIT BHIMTOJIHEHUS
IPOEKTOB (IPEATIOUTUTENHHO B
00JIaCTH MOA3EMHBIX TOPHBIX
pabor);

[Ipennaraemslii rpaduk
BBINOJIHEHUS paboT (CPOKHU)

The Proposal shall include:
o Technical methodology
» Equipment list
» Applied test standards
o Accreditation certificates

o Relevant project experience
(underground mining
preferred)

e Proposed timeline
« Monthly testing capacity

o Commercial offer (itemized
by test type)
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Ilepedens
OCHOBHBIX JAHHBIX H
TpebGoBaHmii /
List of main data and
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Coaepkanue NaHHBIX /

Contents of data

Exemecsaunyro
MPOU3BOAUTENBHOCTD IO BUAAM
UCIIBITAHUI

Kommepueckoe npeioskenue
(¢ metanu3anuei CTOMMOCTH 110
KKIOMY THILY UCTIBITAHMI)

10. Kpurepun oneHKu
/ Evaluation criteria

IIpensioxenus OyayT OlleHUBATHCS

Imo:

TCXHI/I‘-IeCKOMy COOTBETCTBHIO

OnsiTy paboOTHI ¢ TPOEKTAMHU
MTOA3EMHBIX HIAXT

CootserctBuo SOP DMT

[Ipouenypam obecnieueHus
KauecTBa

Cpoxkam BBITOTHEHUS

KOHKprHTOCHOCO6HOCTI/I
KOMMEPUYCCKOro NpCaioKCHUs

Proposals will be evaluated based
on:

o Technical compliance

o Experience with underground
mining projects

e Conformity with DMT SOP
e Quality assurance procedures
e Schedule

o Commercial competitiveness

11. I'pa¢ux / Schedule

JlabopaTopust JODKHA TOTBEPANTH:

Cpok Mobum3anuu
ITpoaoXUTETBHOCTD HCTIBITAHUH

MakcuMaTbHY 0 MECIYHY IO
MIPOITYCKHYIO CIIOCOOHOCTh

WcnbiTanus DOMKHBEI COOTBETCTBOBATh
rpaduky PFS.

The Laboratory shall confirm:
» Mobilisation period
o Testing duration
e Maximum monthly throughput

Testing must align with the PFS
schedule.

PA3PABOTAHO/ DEVELOPED BY:

HavanbHuk YnpasneHnua reonorun/ Head of
Geology department

S. Rakhimov

PykoBoautens npoektHoro ocguca/ Head of PO

S. Rozukulov

MeHepxkep npoekTta/ Project Manager

B. Ashurov

KoHcynbTtanT / Consultant

W, Butler
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