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Executive Summary 

AfriSam (South Africa) (Pty) Ltd operates the Umlaas Road Quarry in Kwa-Zulu Natal, South Africa.  

The focus of the report is on the design and subsequent scheduling of the material inside the Life of Mine design and the scope of work 

entailed updating the MTP and LTP together with the reserve table for the medium term. For VBKOM to return accurate results, the 

latest survey files (UMLAAS-21-05-2017-W) was used to update the quarry design and layout. The available block model 

ά140609_umlaas.mdlέ was used for volume calculations.  This was done within the following design and scheduling criteria: 

 Designing a ramp to have ease of access from the surface into current working faces; 

 Pushing back the northern, north-eastern and southern faces; 

 Reporting the material types in the quarry as either pay stone or overburden. 

Table 1-1 details the input parameters that were considered for the quarry design. 

Table 1-1 Input parameters 

Parameter  Value 

Pit Berm Width (weathered) 5 m 

Pit Batter Angle (weathered) 65  

Pit Bench Height (weathered) 6 m 

Pit Berm Width (Fresh Rock) 5 m 

Pit Batter Angle (Fresh Rock) 80  

Pit Bench Height (Fresh Rock) 10 m 

Pit Ramp Width 15m 

Pit Ramp Gradient  1 in 12 

Dump Berm width 5 m 

Dump Height 10 m 

Dump Batter Angle 32  

Overall slope angle  61  
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The schedule consists of pushback 1, which includes the areas identified for the short-term planning and pushback 2 as seen in the 

figures below: 

 

Figure 1-1: Pushback 1 design 

 

Figure 1-2: Pushback 2 design 
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The Block model report per pushback is as follows: 

Table 1-2 Block model report 

  PB1 PB2 

Product  Volume Tonnes Volume Tonnes 

Paystone 1 088 375 2 829 775 2 546 750 5 602 850 

Ob 153 000 336 600 303 875 668 525 

Grand Total 1 266 500 3 221 650 2 850 625 6 271 375 
 

The production schedule was compiled to meet the 114 400 m3 per annum total tonnes which was targeted (as agreed upon in the 

Terms of Reference). Within this target, the aim was to limit stripping of overburden to 13 200 m3. This converts to mining 101 200m3 

pay stone ideally.  The material movements for the MTP (12 months), LTP (10 years) and the LOM (are graphically represented below. 

Should actual production amount to the same volumes as the schedule, the mine is expected to have a life up to the year 2053. 

 

 

 

 

 

 

Figure 1-3: 2018 Production Graph 
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Figure 1-4 Annual production graph 

 

Figure 1-5 Production in 5-year increments 

Where:     Ob = overburden 

 Pb = pushback 
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From the schedule, it can be seen and concluded that: 

 The 8 600 m3 per month of pay stone is achievable in the short term  

 The 102 000 m3 per annum of pay stone is achievable for the LOM of the pit 

 No overburden will be incurred in the last 10 years of the schedule 

 Overburden stripping should start from the first period of mining and should be from the short-term pit and the LOM pit 

simultaneously. This will be in the first 10 months. For the two months that follow, and the next four years, overburden 

stripping should take place in the LOM pit.  

 The most effective way to meet targets in all the periods is to mine ore from the short-term 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 target will be 

reached. 

It was concluded that: 

 The volumetric target of 102 000 m3 is achievable for the LOM of the pit 

 In the short term plan a new ramp system should be designed from surface; with a T-junction leading to both the western 

and eastern faces; for reduced hauling distance and increased safety 
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1 INTRODUCTION 

VBKOM was commissioned by AfriSam, to revise and update the Medium and Long-Term Plan for Umlaas Road (LTP).  The previous 

LTP was done in October 2012. 

The focus of the report is on the ramp design from the surface, the medium-term design on the east of the pit and subsequent 

scheduling of the pushback and life of mine pit. 

This document is the Medium-Term Plan and schedule for the Umlaas Road quarry. 

1.1 Location 

AfriSam (South Africa) (Pty) Ltd operates the Umlaas Road Quarry in the Kwa-Zulu Natal, east of the R103 highway and is in 

uMgungundlovu District Municipality. The satellite image of the quarry is depicted in Figure 1-1, below. 

 

Figure 1-1 : Google Earth image of the aggregate quarry 
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1.2 Scope of work 

The scope of work incorporated updating the MTP of the quarry, indicating the reserves available within the medium-term pit and 

the access ramps. For VBKom to return accurate results, the latest survey files had to be used to update the quarry design and layout. 

The available block model was used for volume calculations.  This was done within 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, north-eastern and south faces; 

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

2 PIT DESIGN PARAMETERS 

2.1 Topography/Survey 

The topography of May 2017, namely άUMLAAS-21-05-2017-²έ was used.  The survey was moved to the location of the available 

block model. 

2.2 Geological block model and reserves 

¢ƘŜ ōƭƻŎƪ ƳƻŘŜƭ ƴŀƳŜŘ ά140609_umlaas.mdlέ ǿŀǎ ǳǎŜŘ ŦƻǊ Ǌeporting volumes of the material 

 

Table 2-1: Rock Types and associated Densities 

Rock type RD 

Fresh material 2.60 

Weathered material 2.20 
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The block model was separated into two rock types and constrained inside the pit design and below the topography. This separation 

was achieved by constraining the block model into its respective material types. This illustration can be seen from Figure 2-1. 

 

 

All material types (including blue air blocks) 

 

Overburden (RD=2.2) 

 

Paystone (RD=2.6) 

Figure 2-1  Material separation 
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The block model was constrained within the 2017 topography as seen in Figure 2-2, to obtain the reserves tabulated in Table 2-2. 

 

Figure 2-2: Total reserves in the short-term pit design below Aug 2017 Topography 

 

Table 2-2: Detailed reserves in the short-term pit design below May 2017 topography 

Grouping Rock type Description Volumes Tonnes 

Overburden Weathered material Overburden 153 000 336 600 

Pay stone Fresh material Brown and fresh rock 1 088 375 2 829 775 
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3 Methodology 

3.1 Schedule period 

The planning period for the Medium-¢ŜǊƳ tƭŀƴ ǿƛƭƭ ŜȄǘŜƴŘ ƻǾŜǊ ǘƘŜ [ƛŦŜπhŦπaƛƴŜ ό[haύ which can go up to 100 years. The first year 

was planned in monthly increments, the next ten years was planned in 1-year increments while the remainder of the 25 years was 

scheduled in 5-years increments. 

3.2 Infrastructure strategy 

The Medium-Term planning identified optimum infrastructure placement. The previous Long-Term Plan of 2012 in conjunction with 

the existing infrastructure was used as a baseline. Improvement opportunities were identified and as such a 500m blast plot will be 

completed to indicate areas within a 500m radius of the quarry. A 100m clearance between the road (R103 along the Western side 

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

3.3 Mining strategy 

The mining sequence strategy was to accommodate the following strategy and operational documents: 

 Long Term Plan of 2012 

 MWP 

 EIA 

 /htΩǎ ŀƴŘ ŜȄƛǎǘƛƴƎ ƻǇŜǊŀǘƛƻƴal procedures 

The Medium-Term Schedule will take into consideration that mining will first take place in the northern, the north-eastern and the 

western faces. 

 

3.4 Tonnage requirements 

The following annual volumes was planned for: 

Table 3-1 Annual production requirements 

 
Pay stone (m3) Overburden(m3) Total rock (m3) 

Aug ς Dec 2017  42 615  6 455  49 070 

Jan ς Jun 2018  50 577  6 592  57169 

LOM  101 154  13 182  114 336 
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4 Mine Design Parameters 

4.1 Pit design criteria 

The quarry design criteria are listed in the table below. The data was based on evaluations done in the document: 

ά2017_09_19_UMLAAS_ROAD_TORέ 

Table 4-1 Pit design parameters 

Parameter  Value 

Pit Berm Width (weathered) 5 m 

Pit Batter Angle (weathered) 65  

Pit Bench Height (weathered) 6 m 

Pit Berm Width (Fresh Rock) 5 m 

Pit Batter Angle (Fresh Rock) ул  

Pit Bench Height (Fresh Rock) 10 m 

Pit Ramp Width 15m 

Pit Ramp Gradient  1 in 12 

Dump Berm width 5 m 

Dump Height 10 m 

Dump Batter Angle он 
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5 2017 Mine design  

5.1 Pit design  

  

Figure 5-1: 2017 Pit Design (pushback 1) 

The pit design indicated in Figure 5-1 was designed with the aim of establishing how much reserves are in those faces of the pit. The 

pit expansion was designed focusing on the portions of the pit that already have pay stone exposed. As seen in the design, the eastern 

part of the pit was pushed back to the current pit bottom to exploit the pay stone available. A new haul road was designed to 

accommodate the western pit floor and benches. More details on the ramps to follow in Section 5.2.  

5.2 Ramp design  

For the continuation of the mining operations and access to the pit, 15m ramps of 1:10 (Ramp 1) and 1:20 (Ramp 2) gradients, are 

required to be developed from the surface. Another alternative is for the ramp widths to be 20m to accommodate the space 

limitation. The ramp from the surface further splits into a T-junction that leads into the medium-term pit on the east, and onto the 

pit bottom in the west. This ramp system was developed to enhance safety and increase the clearance space that the trucks will have 

when they turn, as well as to shorten the hauling distance leading into the western side of the pit. Figure 5-2 and Figure 5-3 that 

follow below show a closer look at the ramps that are suggested to be developed. 
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Figure 5-2: Option 1 

 

 

Figure 5-3: Option 2 

 

All the designs mentioned in this report will be added to this report as plots in the Appendix as well as the required digital files 

made available. 

  












