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Executive Summary

AfriSam (South Africa) (Pty) Ltd operates thmlaas RoaQuarry inKkwaZulu Natal South Africa.

The focus of the report is on the design and subsequent scheduling of the material insidfetbEMinedesignand thescope of wok
entailedupdatingthe MTPand LTRogether with thereserve table for thenedium term ForVBKOMto return accurate results, the
latest survey files(UMLAAS1-05-2017W) was used to update the quarry design ardyout. The available blockmodel

140609 _umlaasndk wasused forvolume calculationsThiswas donewithin the following design and scheling criteria:
»  Designing a ramp to have ease of access from the surface into current working faces;
> Pushing back theorthern, north-eastern and southrn faces;
»  Reporting the materialypesin the quarry as eithepay stoneor overburden.

Tablel-1 details the input parameters that were consideréat the quarry design.

Tablel-1 Input parameters

Parameter ‘ Value ‘
Pit Berm Width (weathered 5m
Pit Batter Angle (weathergd 65

Pit Bench Heighiweathered 6m
Pit Berm Width (Fresh Rock) 5m
Pit Batter Angle (Fresh Rock) 80

Pit Bench Height (Fresh Rock) 10m
Pit Ramp Width 15m
Pit Ramp Gradient lin12
Dump Berm width 5m
Dump Height 10 m
Dump Batter Angle 32
Overall slope angle 61

NfriSam
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The schedule consists of pushback 1, which includes the areas identified feindhéerm planning and pushback 2 as seen in the

figures below:

Figurel-2: Pushback 2 design

ffriSam —



A-_

(

The Block model report per pushback is as follows:
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Tablel-2 Block model reprt

PB1
Product Volume | Tonnes Volume Tonnes
Paystone 1088 375 2829 775 2 546 750 5 602 850
Ob 153 000 336 600 303 875 668 525
Grand Total 1 266 500 3221 650 2 850 625 6 271 375

The production schedulewas compiledto meet the 114 400 m3 per annumtotal tonneswhich wastargeted (asagreed upon in the
Termsof Reference). Within this targetthe aimwasto limit stripping of overburden td3200 n®. Thisconverts to minind.01200n#
pay stoneideally. The material movements for the MTIP2months), LTP (10 yeataid the LOM (are graphically represented below.
Should actual production amount to the same volumeste schedule, the mine is expected to have a life up to the year 2053.

MTP Production
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Figurel-3: 2018 Production Graph
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LTP Production
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Figurel-4 Annual productiongraph

LOM in 5-year increments
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Figurel-5 Production in Byear increments
Where:  Ob = overburden

Pb = pushback
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From the schedule, it can be seand concludedhat:

»

The8 600m?3 per month ofpay stones achievablén the short term
The 1@ 000m? per annum ofpay stones achievable for the LOM of the pit
No overburdenwill beincurredin the last 10 yearsf the schedule

Overburdenstripping should start from the first period ofining andshould be from the shorterm pit and the LOM pit
simultaneously. This will be in the first 10 months. For the two months that follow, and the next four gearsurden

stripping shouldake placein the LOM pit.

The most effective way to meet targeits all the periods is to mine ore from the shaerm pit as well as the LOM pit

simultaneously (as seen in the production graph provided)

The southern and eastern portions will be mined prior to the northern portion. In so doing, the volumetric targee wil

reached.

It was concluded that:

»

»

The volumetric target of ZD000m3is ahievable for the LOM of the pit

In the short term plan aew ramp systenshouldbe designed fromsurface; with al-junctionleading to both the western

and eastern facedor reduced hauling distance and increased safety

NfriSam
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1 INTRODUCTION

VBKOM was commissioned AfriSam, to revise and upate the MediumandLongTermPlan forUmlaas Roa@ . TP) The pevious

LTP was doné October 2012.

The focus of the report is on themp designfrom the surface, the mediurerm design on the east of the pit arglibsejuent

schedulingf the pushback and life of mine pit

This document is thediumTermPlanand schedule fothe Umlaas Roaduarry.

1.1 Location

AfriSam (South Africa) (Pty) Ltd operates tbinlaas RoadQuarry in the Kw&ulu Natal east of the R103ighwayand is in

uMgungundlovu District Municipalityl he satellite image of the quarry is depictad-igure 11, below

Figurel-1: Google Earth imagef the aggregate quarry

NfriSam
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1.2 Scope of work

The scope of wdrincorporated updating the MTef the quarry indicating the reserves available within theediumterm pit and
the accessamps ForVBKonto return accurate results, the latest survey files had to be used to update the quarry desiryand

Theavailable blocknodelwasused forvolume calculatios. Thiswas donewithin the following design and scheduling criteria:
> Designing a ramp to have ease of access from the surface into current working faces;
> Pushing back the north, nortbastern and south faces;

»  Reporting out the material in the quarry as either paystone and overburden.

2 PIT DESIGN PARAMETERS

2.1 TopographySurvey

The topographyf May 2017,namelydUMLAAR1-05-20172 ¢wasused. Thesurveywas moved tahe location of the available

block model

2.2 Geolaicalblock model andeserves

¢KS of 201 YL20809 fumlgabnikS Ry 14a  dzpofiRy valugndkl oNbe material

Table2-1: RockTypes and associated Densities

Rock type RD
Freshmaterial 2.60
Weathered material 2.20

JfriSam N



= Vv3BKomMm 10

2008 - 2018

The block model waseparated into two rock typesnd constrained inside the pit dgsi and below the topography. Thigparation

wasachievedby constraining thdlock model into its respective material types. Tillisstration can be seen from Figurel2

All material types (includiniglue air blocks)

e

Overburden (RD=2.2) Paystone (RD=2.6)

Figure2-1 Material separation

NfriSam
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The block model was constrained within the 2017 topography as sdeigune2-2, to obtain the reserves tabulated Fable2-2.

[~1

Figure2-2: Total reservesn the shortterm pit designbelow Aug 2017 Topography

Table2-2: Detailed reserves in the shorterm pit design belowMay 2017 bpography

Grouping Rock type Description Volumes Tonnes
Overburden Weathered material Overburden 153 000 336 600
Pay stone Freshmaterial Brown and fresh rock 1088 375 2829775

NfriSam
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3 Methodology

3.1 Scheduleperiod

The planning period for the Mediwh SN t £ Ly A ff SEG Sy Rwhklénhgd upk309gaks THefirkyBata A ¥ S
wasplannedin monthly incrementsthe next ten years was planned inykar increments while the remainder of the 25 years was

scheduled in &ears increments.

3.2 Infrastructure strategy

The MediumTerm planningdentified optimum infrastructure placement. Tharevious Longlrerm Plan of 201 conjunction with
the existing infrastructurevasused as a baseline. Improvement opportunitiesre identified and as such a 500btast plot will be
completed to indicate areas within a 500m radius of the quaf&rl00mclearance between the road (R1a®ng the Wetern side

of the pit) and the mining activity must be complied with.

3.3 Mining strategy
The mining sequence strategyasto accommodate the following strategy and operational documents:
> Long Term Plan of 2012
) MWP
) EIA
» I ht Qad FyR SEalpdieddyfed 2 LISNI G A2y

The MediumTerm $hedule will take intaonsideration thaiminingwill first take place in the northern, thaorth-easternand the

westernfaces.

3.4 Tonnage requirements

Thefollowingannualvolumeswasplannedfor:

Table3-1 Annual production requirements

Pay stone () Overburden(n¥) Total rock (nd)
Augg Dec 2017 42 615 49 070
Jang Jun 2018 50577 6592 57169

LOM 101 154 13182 114 336

AfriSam
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4 Mine DesignParameters

4.1 Pit design criteria

The quarry design criteria are listed in the table below. The data was based omevaluations done in the document:
2017_09_19UMLAAS_ROADOR

Table4-1 Pit design parameters

Parameter Value

Pit Berm Width (weathered 5m
Pit Batter Angle (weathergd 65
Pit Bench Height (weathergd 6m
Pit Berm Width (Fresh Rock) 5m
Pit Batter Angle (Fresh Rock) y n
Pit BenchHeight (Fresh Rock) 10m
Pit Ramp Width 15m
Pit Ramp Gradient lin12
Dump Berm width 5m
Dump Height 10m
Dump Batter Angle OH

AfriSam
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5 2017 Mne design

5.1Pit design

Figure5-1: 2017 Pit Desig(pushback 1)

The pit design indicated Iigure5-1 was designedvith the aimof establishing how much reserves are in those faces of thd pé
pit expansion was designed focusing on plegtions of the pit that already have pay stone expdsAs seen in the design, the east
part of the pitwas pushed back to theurrent pit bottomto exploit the pay stone availableA new haul ead wa designed to

accommodate the waternpit floor and benches. bre detaikon the ramps to follow in Sectin 5.2

5.2 Rampdesign

For the continuation of the mining operations and ags¢o the pit, 15m ramps of 1:10 (Ramp 1) and 1:20 (Rargpad)ens, are
required to be developedrom the surface. Another alternative is for the ramp widths to be 2@naccommodate the space
limitation. The ramp from the surface further splits into guiiction that leads into the mediurterm pit on the east, and onto the
pit bottom in the west This ramp system was developed to enhance safety and increase the clegpapethat the truckswill have
when theyturn, as well as to shorten the hauling distance leading into the western side of theiguire5-2 and Figure5-3 that

follow below show a closer look at the ramps that are suggesidzb developed.

NfriSam
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N Ramp width 20m
: Ramp 1 gradient 1:10

5 A
2017-0921 | Ramp 2 gradient 1:20 V

Figure5-2: Option 1

Figure5-3: Option 2

All the designs mentioned in this report will be added to this report as plots in the Appendix as well as the requirkfiletgita
made avdable.
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