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VERIFICATIONOF INITIAL DEVELOPMENT DESIGN AND
NUMERICAL MODEL,POBOYARIVER REEF, INDONESIA




INTRODUCTION

prsu_m. Resources Minerals Tbk, PT Bumi Resources Tbk Is one of the
largest mining companies in
e Indonesia and Is structured as a

1,96 %

holding company.

International Minerals PT Bumi Sumberdaya
Company LLC Semesta

PT Citra Palu Minerals

SGQ Singapore
Projects Holding
Company Pte, Ltd

PT Andalan Anugerah
Sekarbumi
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separate blocks, of which the
Poboya gold prospects is the most
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MGT Involved from early 2024 to undertake
Prefeasibility Geotechnical Assessment
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LOCATION

XThe Poboya mining operation iIs located
In the Mantikulore District, Palu
Municipality, Central Sulawesi,
approximately 7km northeast of Palu
City, Central Sulawesi

XTopography IS steep and dominated by
the Poboya River valley on the southern
side of the operation
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REGIONAL GEOLOGICAL SETTING

XSuIawesi primarily consists of several Tertiary arc -

trough systems (1.8 ¢65 Mya) generated by the
complex interactions of the Southeast Asian,

Pacific, and Indo - Australian plates

XWith the opening of the Makasar Strait; folding and
thrusting took place probably in the Late
Oligocene to Early Miocene, resulting In
greenschist metamorphism

i "Transtensional " movements during the

X Riting Quaternary up to the present have caused the

[@] Contract of Work Boundary

B Volcanic nusion opening of basins resulting from traction such as

l:] Northern Magmatic Arc

— P the Palu Depression. The earthquakes that have
IR Osnoite et West Sutaves occurred to date along the Palu - Koro fault show

Neogen and Quaternary Sediment § . .
=] contrent Bosement that the system s still active today.

SULAWESI LITHOTECTONIC

X7.5I\/Iw 28/09/18 ¢ Tsunami in Palu Bay

Source: Van Leuween, 1994




LOCAL GEOLOGICAL SETTING
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XSurface cover of alluvium in the XUnd_ergrou_nd, Monzonite, Gnelss,
valley Schist, Veins & Hydrothermal

Breccia

XWeathered oxidised Monzonite Alteration of Smectite, Albite -
Chlorite and Epidote -Chlorite
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MINING APPROACH

XMineralisation in a series of

L steeply dipping splays and vein
systems above a basal (Main)
fault.

XUnderground mining Is proposed
for long hole open stoping and
paste backfill,

XEither longitudinal or transverse
retreat.
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ROCK MASS DOMAINSE PORTAL & DECLINE
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BOXCUT STABILITY




STRONGLY WEATHERED DOMAIN

Strongly Weathered Domain

FroLe 0 - POBO 134 ot 305.0 W --ocpect RIVER REEF HOLE 1D MOBO 900 - 24 X
aoo 0840 Ry el BOX fe==2 FROM Q00 0:5.80 comprises alluvial material
» and heavily weathered

o E rOCk
Tl ’ XTo 25m below surface.

m Xunconsolldated gravel, silt

A B and sand sized fragments
e with rounded shape and
poor sorting.

XThe rock fragments are a
mixture of schist, gneiss,
monzonite and vein
material.

Core photos from the Strong Weathered Domain (a)
alluvial material (b) strongly weathered rock
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BOXCUT DESIGN

+9004700 {

XBoxcut Sides (Highly
Weathered Domain); 60 °
batters, 10m high, 2m
benches ¢ overall slope 50 °

T XPortaI Face (Transitional
A . Monzonite); 14.5m height at
Q b batter angle of 70 °

XAbove portal (Weathered &

~—

- -
13
\“‘\\N\“-\

S Alluvium); 50 ° batters, 10m
high, 4.5m benches ¢
overall slope 45 °

..,f +9904§55‘;X8ide-cast fill from the haul
" road, minor failures,
s @ buttress to support

Azimuth 155
Looking down

25 50 75 100

Tl +QORAANMEN
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BOXCUT, PORTAL & INITIAL DECLINE GEOTECHNICAL MODEL

WATER TABLE
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THE MAGIC AND DARK ARTS

Analysis carried out on unsupported boxcut by means of the three -dimensional inelastic finite -
element code RS3 ( Rocscience , 2024).

Inputs to the RS3 model include:
Xlntact Rock Strength.
XSoiI Strength

Rock Mass Quality (Geological Strength Index)
XPre—excavation groundwater level and hydraulic conductivities.
XPre-excavation stress field and earthquake loading
XGeoIogicaI solids provided by client
XWeathering surfaces provided by client
XBoxcut design provided by client
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MOHR COULOMB FAILURE CRITERION

Design Domain | Density | Modulus | Cohesion Friction Angle
(t/m3) (MPa) (kPa) | ()
| Fill 2 | 200 20 37.5

\ Alluvium | 500 273 (178)° 375
Weathered | 25 | 1000 | 1300 | 49

- Std Dev in brackets

A Intact rock and soil strength inputs have been derived from laboratory data and back analysis
existing slopes
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WATER TABLE AND HYDRAULIC CONDUCTIVITY

A A pre-excavation water surface
assumed to be a constant 8m
below the existing topography.

A Typical hydraulic conductivities
have been assumed for the
materials included in the model
and are not considered critical
In this analysis as a worst -case
drawdown scenario was
adopted.
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INSITU STRESS AND SEISMIC LOADING

A Based on the Global Seismic
Hazard Map (Pagani, 2018), a
seismic acceleration coefficient
of 0.4g Is used for Poboya Mine
Site.

. @ POBOYA MINE B A Far-field stress has been
assumed to be lithostatic with a
ratio of horizontal to vertical
stress of 0.4.

A The rationale for this
assumption is alluvial and
weathered material in hilly
terrain, unlikely that high
horizontal stresses can be
sustained.
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WILL IT STAND UP EVEN IF WE GIVE IT A SHAKE?

The methodology for assessing stability from the models Is as follows:
1. The pre-excavation state Is established using the assumed stress field and groundwater level.
2. The boxcut design Is excavated with groundwater drawdown.
3. Model Is run to convergence with average strength parameters

4. An additional run at Strength Reduction Factor (SRF) = 2.0 is run to convergence to verify that
the FoS > 2.0 acceptance criterion Is met.

5. A further run, with earthquake loading applied, is carried out to verify that the FoS will not drop
below 1.0 during the maximum expected earthquake.

The concept of Shear Strength Reduction (SSR) methodology Is as follows:

1. The strength parameters of a slope are reduced by a strength  -reduction -factor (SRF) and the
FE stress analysis Is computed.

2. If the model converges, the critical SRF ( FoS) is higher than the specified SRF.




MODELLED CRITICALSRF

XThe model Is stable at a SRF
S of 2.0, (Factor-of-Safety > 2.0).

. XThe critical SRF (FoS) is 4.1
and the potential instabllity at
this level of SSR.

Xfor this instabllity to occur, the
material strength would need
to be ~25% of the mean input
values.

XThe Probabillity -of-Failure,
based on the statistical
variation of the alluvium
material, 1S 13%.
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DISPLACEMENT INDUCED BY EXCAVATION

" = ‘
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1.0 : maximum induced displacement is ~7.5 mm SRF - 2.5 : maximum induced displacement is ~10 mm
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A The negligible difference in induced displacement (i.e.
displacement due to excavation) between the SRF=1.0
and SRF=2.5 cases
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MAXIMUM EXPECTED EARTHQUAKE LOAD

A Applying the earthquake load
coefficient of 0.4g in the direction
of the portal axis (135deq) does

not result in instability at a SRF of
1.0

A Induced displacement (300mm)
at SRF of 1.0 during the maximum
expected earthquake event.
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CRITICALSRFUNDER EARTHQUAKE LOADING
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M = L.... A The critical SRF is 2.7 under

‘ | maximum expected earthquake
_— L event.

A Induced displacement of 400mm.

A The Probability -of-Failure, based
on the statistical variation of the
alluvium material, Is 17%.
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WORST CASE

A The model forecast instability
areas for SRF > 2.7

A For this instability to occur, the
material strength would need to
be ~37% of the mean values
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BOXCUT GROUND SUPPORT




ALLUVIAL MATERIAL

Additional bolt to
pin mesh tight to
surface only as
required.
Pinning bolts
Drape mesh

72

shotcrete

A Slope protection from erosion and for aesthetics

A Chain link mesh drape overlapped and pinned 1m back
from crest.

A Crest pinning at 1m spacing with either split sets or rebar
driven directly into the ground.

A Additional 0.9m split sets can be used to ensure the mesh
conforms tightly to the face to minimize shotcrete
consumption.

A 50mm of shotcrete or until the mesh is covered.
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TRANSITIONAL MONZONITE ¢ WALLS

827700
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A The walls where the transitional monzonite is present is
fibrecreted , 75mm thick.

A Mesh is not required prior to the installation of  fibrecrete .

A Cable Bolts and solid bar rock bolts.
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TRANSITIONAL MONZONITE ¢ BOX CUT FACE

A The box cut face is to be fibrecreted to 100mm thick.
A Mesh is not required prior to the installation of  fibrecrete .

A Cable Bolts and solid bar rock bolts.
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BOLTING { WALLS AND BOX CUT FACE

A Cables and bolts are spaced on an approximately 2m x

—_— e p 2m spacing. 2 rows of cable bolts.

A All cables and bolts grouted
e A 96 (6m) cable bolts and 115 (2.4m) rebar rock bolts.

A Self-drilling anchors required on the north -eastern wall
due to the fill buttress.

A
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DECLINE GROUND SUPPORT




TRANSITIONAL DOMAIN

P 5y 12032055 - POBO 22! Tsansitional Domain &
690 14220 v oy 11 4220 704765

eneral description of the
8 weathered rock mass.

Ifferent lithology units are
present; Portal will be In
Monzonite

Very weak rock
AFoIiated
Weathered
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ROCK MASS CHARACTERISTICE HOEK-BROWN

_ Intact Rock
: Ave Valid Std Dev Intact Rock
. No. of No. of valid |Ave Std Dev Strength Average Hoek -

Lithology . : . Modulus Modulus Strength . :

valid UCS [TRX Density |Density Std Dev Tensile Brown (mi)

(MPa) (MPa) (MPa)
(MPa)

Feldspar Porphyry

5 (7) 3 2.39 0.16 9730 1492 39.9 29.4 -5.5 9.44
(Fresh)
Gneiss (Fresh) 2 (15) 10 (15) 2.54 0.17 13468 887 91.2 40.6 -8.0 9.2
Gneiss (Transitional) 4 (6) - - - 7726 1679 41.1 34.5 -6.8 55
Monzonite (Fresh) 9 (20) 21. 2.42 0.09 5943 6685 89.7 50.8 -2.7 11.2
Monzonite

» 5 - 2.18 0.09 2224 1758 11.3 10.2 -3.6 51.1

(Transitional)
Schist (Fresh) 10 (29) 42 (51) 2.61 0.13 11056 2588 71.1 40.1 -5.5 9.25
Schist (Transitional) 3 - 2.33 0.00 704 147 4.1 4.1 -0.6 4
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ROCK MASS QUALITY

Monzonite Gneiss Schist Ore
Statistic
RQD Q' RQD Q' RQD Q' RQD Q'

Count 7151 7151 344 344 1293 1293 2478 5478
Sum of Weights 6193.8 6193.8 1.86.9 186.9 905 .2 905 .2 3077 3077
Minimum 0 0.002 0 0.01 0 0.002 0 0.002
Maximum 100 1166 94 215 (0]0 46 .4 100 184.8
10th Percentile 0 0.02 0 0.03 0 0.02 0 0.02
1st Quatrtile 0 0.03 0 0.09 0 0.04 0 0.04
Median 17 0.1 0 0.1 0 0.09 0 0.1
3rd Quartile 67 1.2 30 04 40 05 50 09
90th Percentile 90 4 60 1.6 70 (RS 82 4
Mean 32.6 1.6 1.7 0.8 216 0.9 26.1 19
Variance 13286 17.7 695.8 5.2 848 .1 8.7 10717 244
Standard Deviation 364 4.2 264 2.3 29.1 2.9 32.7 74
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BARTON EMPIRICAL SUPPORT CHART

MW Monzonite 4 Sm Dnve with 1.6 ESR
MW Monzonite 5.0m Dnive with 1.6 ESR
MW Monzonite S 5m Dnive with 1.6 ESR
. . 2 : MW Monzonite 4 5m Dnve with 3.0 ESR
Median Q (Barton) SRF=2.5; Jw=0.66 MW Monzonite 5.0m Drive with 3.0 ESR
MW Monzonite S 5Sm Dnive with 3.0 ESR
MW Schist 4 Sm Drnive with 1.6 ESR
Barton Empirncal Support Chart p MW Schist 5.0m Dnve with 1.6 ESR
MW Schist 5.5m Dnve with 1.6 ESR
Exceptionally Poor Extremely Poor Very Poor Poor Fasr Good (\;;{1 txtcr;;ndciy Eé;gg MW Schist 4.5m Drive with 3.0 ESR
o MW Schist 5 0m Drive with 3.0 ESR
- 23 25 m 1. 1] — —— MW Schist 5.5Sm Dnve with 3.0 ESR
] 'y : : : MW OZ 45m Dnve with 1.6 ESR
2 m ! : i 111 - MW OZS Om Drnive with 1.6 ESR

' FT 111 | F 1111 C ) ' T 11 ' : MW OZ 5.5m Drnive with 1.6 ESR
(9) BEs bo\\S' 1 - ; 1+ - =111 | @ MW OZ 4.5m Drive with 3.0 ESR
. - _ : : . . : _ _ | | 1] MW OZ S .Om Drive with 3.0 ESR
]' , 4 ' MW OZ S 5Sm Drive with 3 0 ESR

' ' ' ‘ MW Fault 4 5m Drive with 1 6 ESR
MW Fault 5.0m Drive with 1 6 ESR
MW Fault 5S.5m Drive with 1. 6 ESR
MW Fault 4 5m Drnive with 3.0 ESR
MW Fault S Om Drive with 3.0 ESR
' MW Fault S 5m Drive with 3.0 ESR
RRS Il | MW Gneiss 4.5m Drive with 1 6 ESR
MW Gneiss S 0m Drive with 1.6 ESR
MW Gneiss S.5Sm Drnive with 1 6 ESR
MW Gneiss 4.5m Drive with 3.0 ESR
MW Gneiss 5.0m Drive with 3.0 ESR
MW Gneiss 5.5m Drive with 3.0 ESR
MW Porphyry 4. 5Sm Drnive with 1 6 ESR
MW Porphyry S Om Drive with 1.6 ESR
MW Porphyry 5.5m Dnive with 1 6 ESR
MW Porphyry 4 5m Drnive with 3.0 ESR
MW Porphyry 5. 0m Dnve with 3.0 ESR
MW Porphyry 5.5m Drive with 3.0 ESR
MW HW Gneiss 4. 5m Dnive with 1.6 ESR
MW HW Gneiss S 0m Dnive with 1 6 ESR
MW HW Gneiss S Sm Drive with 1.6 ESR

muEa MW HW Gneiss 4. 5m Dnive with 3.0 ESR

0.004 , . , 04 1 3 10 MW HW Gneiss 5.0m Drive with 3.0 ESR
Rock mass quality Q MW HW Gneiss 5. 5m Dnve with 3.0 ESR

M ST SIS T

Span or Height iIn m / ESR




POTVIN EMPIRICAL GROUND SUPPORT CHART

Fair . XTransitionaI Monzonite ¢
SRF2.5Jw 0.66

XExtremer Poor to Very
Poor

XlOOmm fibrecrete
XWalI support to floor

XBoIt density 0.65
bolts/m 2

Minimum bolt density
with mesh (bolts/m-)
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DECLINE GROUND SUPPORT SCHEME
Initial 20m

POBOYA RIVER REEF PROJECT
UNDERGROUND OPERATIONS

MINE

GROUND SUPPORT STANDARDS X150mm fibrecrete
FOR BUDGETING RURPOSES,ONLY

XWaII support to floor
fuspose X2.4m X 4.5m Weld Mesh

ND Trans/Low RQD

Section View X2.4m Solid Bar Resin bolts

Number of bolts, mesh

position and overlap

. i | T XBoIt spacing 1.3m x 1.05m
X6m length 17.8mm twin strand cable
Plan View .. ‘ bolts

XCabIe bolt spacing 2.0m x 1.2m
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DECLINE AND PORTAL MODELLING




PORTAL FACE AND DECLINE GROUND SUPPORT MODEL

A Initial 20m of decline
development showing
liner (purple) and
rockbolts .

A Portal face support also
shown.

Strand
bulbed
Cables
(with
face
plates)

Portal
Face
rockbolts
(with
face
plates)

Decline
rockbolts
(with
face
plates)

Modulus Shear Compressive Tensile
(MPa) Strength Strength Strength
(MPa) (MPa) (MPa)
Portal Face 30000 5 35 5 100
Fibrecrete

Decline
Fibrecrete

Modulus Tensile Bond Bond
Diameter (GPa) Capacity Strength Shear
(MN/m) Stiffness
(MPa)

(mm) (MN)
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VOLUMETRIC STRAIN

VOLUMETRIC STRAIN DAMAGE THRESHOLDS (after Vakili et. al. 2014)

Assessment criteria for results include:

X Volumetric strain ¢ a measure of rock
mass damage due to inelastic deformation

X Liner yield
X Rockbolt and cable yield

X Rockbolt and cable load

=~ MINEGEO TECH

MAXIMISING VALUE THROUGH INNOVATION



PROGRESSION OF DAMAGE TO THE PORTAL FACEUNSUPPORTED

0.5% Strain 1.0% Strain

X2m advance

0.5% Strain 1.0% Strain

X5m advance
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PROGRESSION OF DAMAGE TO THE PORTAL FACESUPPORTED

X5m advance - no
damage Is forecast to
the portal face
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AXIAL FORCE MN) ON INSTALLED CABLE BOLTS (25M DEVELOPMENT)

X0.0ZSMN

XlO% of the rated capacity of the
cable
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AXIAL FORCE MN) ON INSTALLED ROCK BOLTS (25M DEVELOPMENT)
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PORTAL FACEFIBRECRETE

& L

Ootat brame
 Normad Daglacemene

el m

e XlOOmm florecrete around

.. the portal shows negligible

- yield

B XNo performance issues

I expected
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DECLINE VOLUMETRIC STRAIN

Unsupported Supported :><:
' Volumetric strain surface contours and

2% strain isosurface at 6m advanced

Unsupported Supported

XVqumetric strain surface contours and
2% strain isosurface at 20m advanced
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AXIAL FORCE MN) ON INSTALLED ROCK BOLTS (20M DEVELOPMENT)

- XO.lI\/IN
XSO% of the rated capacity of
the bolt
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DECLINE FIBRECRETH.INER

XlSOmm filorecrete shows
tensile yield (cracking)

XConfined to first 10m
(weathered Domain)

XNo yield thereafter
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SITE VISIT AND VERIFICATION




SITE VISIT (MARCH 2025)

¥

XBoxcut & portal Face

XI\/Iesh & fibrecrete on alluvium
slopes
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SITE VISIT (MARCH 2025)

XBoxcut Well

XFibrecrete & bolts installed on
Transitional Monzonite
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