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EXECUTIVE SUMMARY 

Terms of Reference 

Minergy Coal (Pty) Ltd. (Minergy Coal) is a Botswana registered company 100% owned by Minergy 

Limited, a Botswana registered and Botswana Stock Exchange listed company.  The Botswana Ministry 

of Mineral Resources, Green Technology and Energy Security granted Minergy Coal (Pty) Ltd a Mining 

Licence number ML2018/9L to mine Coal in the mining licence area which constitutes part of the Masama 

Coal Project Mine for a period of 25 years commencing on 10 August 2018 and ending 09 August 2043, 

subject to the provisions of the Act and to the terms and conditions of the mining licence.  The Masama 

Coal Mine is a production property located on the southern margin of the Mmamabula Coalfield and 

contains good quality coal at shallow depths which could be mined through opencast methods.  

The Directors of Minergy Coal have engaged Pivot Mining Consultants (Pty) Ltd (Pivot) to prepare a Coal 

Resource and Reserve estimate and Competent Person’s Report (CPR) on the Masama Coal Mine in 

accordance with the SAMREC Code (2016)58.  

The CPR details the estimate of Masama Coal Mine’s Coal Resource and Coal Reserve as at 31 October 

2019. It incorporates all valid exploration and production data as well as other relevant data available up 

to this date, viz. historic Shell Coal Botswana (Pty) Ltd data, information collected by Minergy Coal during 

the exploration and drilling programmes conducted in 2012, 2016 and 2017 as well as relevant mine 

construction and production data.  The CPR also draws on the approved environmental impact 

assessment (EIA) for the project as well as documents prepared for the Mining Licence application.  Mine 

production has commenced at Masama Coal Mine, with mining of seam A underway. Most of the mine 

infrastructure is in place. The process plant is operational and producing coal at specification. 

Effective Date  

The Effective Date for this report is 31 October 2019. The SAMREC Code defines the Effective Date as: 

“The date of the most recent scientific or technical information included in the technical report”.   

Mineral Property  

Masama Coal Mine is located in the Kweneng and Kgatleng Districts of eastern Botswana and lies 

approximately 50 km north of Gaborone (Figure 1.1). The larger Prospecting License (PL278/2012) area 

is outlined with a solid black boundary.  Minergy Coal has previously defined the West Block (WB), 

Central Block (CB) and East Block (EB) coal prospects.  The blocks are outlined with purple stippled lines 

in Figure 1.1 and, in the case of the WB and CB, indicate previously drilled and delineated Coal 

Resources.  An area overlapping with the WB and CB and the area in between, was extensively explored 

by Shell Coal Botswana (Pty) Ltd. between 1974 and 1982 (see Figure 1.1).  Minergy Coal has identified 

significant shallow Coal Resources in two coal seams within the “Focus Area” as outlined by the red 

boundary in Figure 1.1.  Recently Minergy Coal has acquired a Mining Licence over most of the “Focus 

Area” and has commenced mining and processing of coal. The Masama Coal Mine is located within this 

“Focus Area”. 
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The Directors of Minergy Coal Ltd. have confirmed by means of a written statement that there are no 

pending or existing legal proceedings against the company that may have an influence on the current 

Prospecting Licence and or the Mining Licence.  
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Figure 1.1:- Location of the Masama Coal Mine 
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Tenure 

The Botswana Ministry of Mineral Resources, Green Technology and Energy Security granted Minergy 

Coal Ltd Mining License number ML2018/9L to mine Coal in the Mining Licence area for a period of 25 

years commencing on 10 August 2018 and ending 09 August 2043, subject to the provisions of the Act 

and to the terms and conditions of the License. The Mining Licence covers an area of 67 km2 and is 

surrounded by a Prospecting Licence as indicated in Figure 1.1. The Prospecting Licence (PL278/2012) 

covers an area of 243 km² and gives Minergy Coal the exclusive right to prospect for coal and coalbed 

methane.   

Minergy Coal holds two additional Prospecting Licences for Industrial Minerals, PL093/2017 and 

PL052/2019.  The purpose of these licences is to prospect for and source suitable material for 

construction purposes, primarily for the construction of a new access road to the mine. Suitable material 

for the construction of a gravel road has been identified for borrow-pits along the road alignment and five 

Mining Licences for gravel extraction have been granted.  

Surface Rights 

A prospecting licence confers various rights to its holder, including that the holder may enter any land to 

which his prospecting licence relates together with his servants and agents, and may, prospect thereon 

for the mineral(s) to which his prospecting licence relates, drill boreholes and make such excavations as 

may be necessary, and erect camps and put up temporary buildings for machinery necessary for 

prospecting purposes.  

These rights are accordingly conferred to Minergy Coal in terms of the granted Prospecting Licences.  

The entire licence representing the Masama Coal Project is in a category of land in Botswana called 

Communal or Tribal Land in accordance with Botswana’s Tribal Land Act Chapter 32.02, 2008 (1968).  

“Surface rights” to the mine are secured mainly by way of Agreement of Grant of Lease (which is a 

Common Law Grant of lease) between Minergy Coal and the Land board.  An Agreement of Grant of 

Lease may be granted for a period of up to ninety-nine (99) years.  

On 13 December 2017 the Kweneng Land Board granted Minergy Coal provisional surface rights for the 

proposed opencast mine area. 

On 9 November 2018 the Kweneng Land Board granted Minergy Coal a lease covering an area of 925.8 

Hectares in the Bakwena Tribal Territory. This lease falls entirely within the area of ML2018/9L and covers 

the area required for Section A opencast mining area as well as the related mine infrastructure.  The 

lease is valid for a term of 25 years from 9 November 2018 and can be renewed. 

Accessibility, Physiography and Infrastructure  

Botswana has a well-developed transportation network and the mine can be accessed by gravel roads 

with further access within the project areas by tracks.  The mine is located close to Botswana’s main A1 

highway, which also has a railway line, water pipelines and power lines running parallel to it.  Collectively 

this is often referred to as “Botswana’s Infrastructure Corridor”. 
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The Masama Coal Mine area is generally flat with one small drainage line.  Vegetation in the area is 

classified as tree savannah.  Land use in the area is predominantly for subsistence agriculture, livestock 

(cattle) and limited crop cultivation.  Land in the area has been extensively utilised and the diversity of 

natural fauna is low. 

One small village (Medie) is located within the Prospecting License Area, and Masama Coal Mine is 

therefore close to the existing power transmission grid in Botswana and has now been connected to it. 

Project History 

Parts of the area representing Masama Coal Mine were previously explored by Shell Coal Botswana 

between 1974 and 1982.  Shell confirmed the presence of high-quality coal at shallow depths.  Minergy 

Coal was able to source much of the exploration data collected by Shell and have also verified their 

results.  

In 2013 after initial exploration by Minergy Coal, Coffey Mining South Africa (Pty) Ltd (Coffey) estimated 

an Inferred Coal Resource in accordance with the JORC Code (2012)28 for five seams and in two areas 

of the project.  The current report covers only two coal seams of the much smaller Masama Coal Mine 

area. 

During 2014 Minergy Coal conducted a Scoping Study (Coffey, 2014)15 on a large export focused 

opencast mine with Coffey Mining.  Only certain aspects of this study such as hydrogeological and 

environmental studies are considered directly relevant to the current report.  The Scoping Study was 

based on preliminary technical and economic assessments and included Inferred Mineral Resources. 

There has been no previous coal production from the Masama Coal Mine area. 

Geological Setting and Coal Deposit Type 

Masama Coal Mine is located within the Mmamabula Area of the Southern Belt of the Central Kalahari 

Sub-Basin of Botswana.  The Mmamabula Coalfield is contiguous with and forms the western extension 

of the Waterberg Coalfield of South Africa. 

Geologically the Masama Coal Mine area is underlain by coal, coaly mudstone and sandstone of the 

Mmamabula Formation of the Ecca Group of the Karoo Supergroup (Figure 1.2). 

Five major coal seams and a coal sequence are developed in the Masama Coal Mine area.  These seams 

are named from the base upwards as, the E Seam, A Seam, A Sequence, A Upper Seam, K Seam and 

G Seam.  In this report, coal resources were only estimated for the E, A and A Upper Coal Seams in the 

Prospecting License Area within the western portion (West Block) of the project area. 

The strata in the Masama Coal Mine area are generally flat, dipping gently at less than 3° towards the 

north-east.  Two major “structural highs” were regionally identified by Shell in their exploration of the area. 

These were identified as the large “Central High”, which separates the West and the Central Blocks and 

also the smaller “South West High”, which lies in the central area of the West Block.  The current 

exploration focused on the environs of the South West High as described by Shell.  These “highs” are 

now interpreted as a sub-crop area of the A and E Coal Seams, that have been impacted by deep 

weathering.  A few faults, trending northeast-southwest and northwest-southeast, were identified by Shell 
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and more recently by GM Geotech.  The southern boundary of the coal-bearing Ecca Group with the 

Waterberg Group is interpreted as a faulted-contact. 
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Figure 1.2:- The regional sub-outcrop geology of the Masama Coal Mine and its environs 
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The subsurface geology in the Prospecting License Area and its immediate locality has been defined 

from information logged from over ninety boreholes drilled since 1974.  A generalised stratigraphic column 

is presented in Figure 1.3 

Figure 1.3:- Generalized stratigraphic column for the Masama Coal Mine  

 

Exploration Data and Information 

The past (1974 – 1982) and present (2012, 2016 and 2017) exploration drilling programmes conducted 

by Shell Coal Botswana (Pty) Ltd and Minergy Coal Ltd respectively are summarized in Table 1-1 

Aeromagnetic data flown by the Fugro Airborne Surveys for, and on behalf of, the Botswana Government 

(DGS) in 1986 were used to identify major geological boundaries, structures and the presence of late 

Karoo aged intrusives affecting the Masama Coal deposit. 
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The main objectives of the exploration programmes were to verify the historic results and to infill the 

historic Shell and Minergy Coal boreholes in order to estimate Inferred, Indicated and Measured Coal 

Resources on the Masama Coal Mine area in accordance with the guidelines of the SAMREC Code 

(2016)58 and SANS guide (SANS10320:2004)45.  All the boreholes were drilled as either HQ or TNW 

diameter core.  All boreholes were drilled vertically. 

Table 1-1:- Masama Coal Project Drill History 

    

Company Date 
No. of 

Boreholes 
Cored Open Holed 

Wireline 

Logging 

Borehole 

Spacing 

S
h

e
ll

 

C
o

a
l 

B
o

ts
w

a
n

a
 

(P
ty

) 
L

td
 1974-1975 4 3 1* BPB - 

1976 11 6 5 BPB - 

1980 25 14 11 Mini-Logger ± 2 – 2.5 km 

1981-1982 76 31 45 BPB ± 1.2 – 2 km 

M
in

e
rg

y
 C

o
a
l 

L
td

 

2012 20* 20 0 
Poseidon 

Geophysics 
2.5 -3km 

2016 11 11 0 
Poseidon 

Geophysics 
± 500 m. 

2017 68 46 22 
Poseidon 

Geophysics 

± 350 m; 

500m & > 

1km 

Down-the-hole geophysical logging was conducted on most boreholes drilled by Shell (1982)51 and on all 

boreholes drilled by Minergy Coal.  The typical suite of data collected was long spaced density, short 

spaced density, gamma and calliper. 

Core was logged and sampled in accordance with Minergy Coal’s protocols and samples were submitted 

to various SANAS accredited laboratories for coal quality analyses (float sink wash tests at a range of 

densities); and Letaba Civil Engineering Materials Laboratory (Pty) Ltd (T0549) for foundation indicator 

analyses.  Samples were prepared and analysed using SABS, ASTM and ISO standard methods. 

Karin van Deventer (CP), Gerhard Mulder (Geologist), Pauline Venter (Technical Assistant), Van Reenen 

Jewaskiewitz (Mining Consultant) and Dan Ferreira (Surveyor and Mine Planner) visited the site collecting 

and obtaining various aspects of physical information during 2017. 

The A Seam represents the primary target for opencast mining in the Masama Coal Mine area and 

consists of a robust coal seam at the base of a thicker coal and carbonaceous mudstone sequence.  The 

A Seam has been developed consistently in the project area and consists of interbedded bright and dull 

coal often with large (centimetre scale) pyrite nodules present.    

In the Coal Resource area, the thickness of the A seam is generally greater than 1.2 m up to 5.9 m with 

an average thickness of 4.7 m.  The A Seam is generally of good quality, with an average coal quality of 

19.4% Ash (air dried) and CV of 22.7 MJ/kg. 

The E Seam represents the lowermost robust coal seam in the succession and is dominated by 

alternating bright and dull coal layers.  In some places, minor sandstone partings are present in the E 

Seam.  The E Seam is high quality coal and represents an opencast and underground mining target.  The 

E Seam can be mined opencast after opencast mining of the A Seam in the same area.  Coal Resources 

have been defined for the E Seam within the Coal Resource area covered in this report.  
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The E Seam in the Coal Resource area consists of a single seam ranging from 0.4 m to 2.8 m thick with 

an average thickness of 1.7 m.  The E Seam has an average coal quality of 23% Ash (ad) and CV of 

22 MJ/kg. 

The A Upper Seam represents the thin layers of a bright/dull coal at the top of the Middle Mmamabula 

coaly mudstone unit.  Where the A Upper Seam is developed within the Coal Resource area the thickness 

is very consistent ranging from 1.1 m to 2.3 m with an average thickness of 1.2 m.  The A Upper Coal 

Seam has an average coal quality of 32% Ash (ad) and CV of 18.8 MJ/kg.  Coal Resources for this seam 

are only reported in the planned opencast area. 

Coal Resource Estimates 

The Coal Resource estimate was conducted in accordance with the South African Code for Reporting of 

Mineral Resources and Mineral Reserves Code (SAMREC 2016)58, as well as considering the South 

African guide to the systematic evaluation of coal resources and coal reserves (SANS10320:2004)45.  As 

part of the resource estimation process all available geological and geophysical data was reviewed in 

detail and during classification of the resource consideration was given to the consistency of the coal 

seam thicknesses and coal quality over the West Block as well as the larger Masama Coal Project 

Prospecting License area. 

Dassault Systèmes GEOVIA Minex™ Version 6.5.1 and Model Maker® Version 12.02 were used for the 

structural, physical and quality modelling of the coal resource.  Seam volumes were calculated in MinexTM 

and utilized to calculate coal tonnages.  The Minex growth algorithm was used to interpolate coal qualities 

and physical parameters.  

Boundaries to the resource estimate took into account data derived from Shell Coal Botswana (Pty) Ltd.’s 

structural interpretation (Shell 1982)51; an interpretation of the southern faulted contact from the Botswana 

Government aeromagnetic data and published geological maps; the Prospecting License boundaries and 

recent structural as well as sub-outcrop interpretations by the CP. 

The seam thickness constraint applied to opencast operations of the E, A and A Upper Coal Seams was 

a minimum thickness of 0.5 m. The coal seams are foreseen to be mined by opencast methods in areas 

where the in-situ strip ratio is less than 5:1 (cubic meters waste per tonnes coal).  The remaining resource 

will be mined by underground methods. 

The seam thickness constraint applied for underground operations of the E and A Coal Seams was a 

minimum thickness of 1.2 m. 

The values of the critical coal quality parameters, namely calorific value, ash content, inherent moisture 

content and volatile matter content as reflected in the resource summary (Table 1-2) implies that all the 

coal meets a raw coal quality of < 50% ash on an air-dried basis.  Theoretical yields and associated 

qualities are listed as indication of potential saleable products. 

The coal resource areas for the A Upper, A and the E Coal Seams as defined in accordance with the 

current information are shown in Figure 1.4 to Figure 1.6 respectively. 
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Figure 1.4:- E Coal Seam Resource Classification Plan 

 

 

Figure 1.5:- A Coal Seam Resource Classification plan 
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Figure 1.6:- A Upper Coal Seam Resource Classification plan 

 

The Masama Coal Mine Coal Resources are partly classified as Measured and Indicated Resources with 

the majority classified as Inferred Resources.  Discount factors of 5%, 8% and 20% were respectively 

applied to the resource classes to estimate for unforeseen geological losses.  The classification and the 

discount factors applied are derived from consideration of the confidence levels of drilling techniques, 

logging, drill sample recovery, sub-sampling techniques and sample preparation, quality of assay data, 

verification of sampling and assaying, location of sampling points, data density and distribution, database 

integrity, geological interpretation, seam deposit type, estimation and modelling techniques and 

consistency of physical coal parameters and coal qualities.  

A summary of the Coal Resource estimate is presented in Table 1-2 below.  The reference point for the 

Coal Resources presented in Table 1-2 would be a processing plant in close proximity (<10 km) to the 

mining areas. 
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Table 1-2:-: Masama West Block Coal Resource Estimate as at 31 October 2019 (K van Deventer) 

 

Mining 

Method 

Resource 

Classification 
Seam 

Geo-loss 

Mineable Tonnes 

In Situ 

 

Seam 

Thickness 

 

Raw Coal Qualities on an air-dried basis 

Raw RD Raw CV Raw Ash 

Raw 

Inherent 

Moisture 

Raw 
Volatile 
Content 

Raw Fixed 

Carbon 

Raw Total 

Sulphur 

(%) (tonnes) (m) (g/cm3) (MJ/kg) (%) (%) (%) (%) (%) 

OC 

Measured A 5% 13,121,309 4.80 1.51 22.5 19.1 5.73 25.5 49.7 2.10 

Indicated A 8% 49,814,962 5.02 1.57 22.3 19.6 5.69 25.1 49.6 1.75 

Indicated E 8% 19,327,250 1.55 1.55 21.6 24.3 4.83 25.9 45.0 2.26 

Inferred AU 20% 3,420,903 1.27 1.66 18.0 33.2 4.70 22.1 40.0 1.53 

Opencastable Resource  85,684,424  

UG 

Indicated A 8% 3,562,785 5.03 1.66 20.9 23.0 5.68 23.8 47.5 1.46 

Inferred A 20% 206,375,994 4.68 1.55 22.9 19.3 4.71 25.5 50.4 1.90 

Inferred E 20% 94,208,868 1.71 1.52 22.0 23.2 5.20 25.9 45.7 1.91 

Underground Mineable Resource  304,147,647  

  

TOTAL COAL RESOURCE  389,832,071  

  

Mining 

Method 

Resource 

Classification 
Seam 

Geo-loss 
Mineable Tonnes  

In Situ 

Product Coal Quality and Theoretical Yields 

Product 

Float RD 

Product 

CV 

Product 

Ash 

Product 

Inherent 

Moisture 

Product 

Volatile 

Content 

Product 

Fixed 

Carbon 

Product 

Sulphur 

Product 

Yield 

(%) (tonnes) (g/cm3) (MJ/kg) (%) (%) (%) (%) (%) (%) 

OC 

Measured A 5% 13,121,309 1.53 26.2 9.6 6.54 26.9 57.0 0.39 63.0 

Indicated A 8% 49,814,962 1.59 25.4 11.1 6.47 26.3 56.1 0.33 67.0 

Indicated E 8% 19,327,250 1.71 26.2 11.3 5.58 30.7 53.2 0.55 77.7 

Inferred AU 20% 3,420,903 1.72 21.0 24.4 5.44 24.6 45.6 1.00 66.0 
  

UG 

Indicated A 8% 3,562,785 1.66 25.1 12.7 6.11 26.1 55.0 0.39 77.6 

Inferred A 20% 206,375,994 1.61 26.0 11.1 5.31 26.5 57.0 0.36 69.7 

Inferred E 20% 94,208,868 1.71 26.2 11.9 4.71 30.4 52.9 0.84 73.8 
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 NOTES 

1 Borehole types used to classify the coal resource includes fully cored Diamond drill holes with representative sampling over all coal seams / economic units as well as Reverse Circulation drill holes with wireline traces 

2 Wireline information from fully cored boreholes were used to correlate lithologies from the RC borehole wireline traces, establishing consistency in lithostratigraphy  

3 Resource classification is based on both Cored drill holes as well as wireline RC drill holes. Consistency in mapping lithostratigraphy using the gamma trace from the wireline logs was proved and consistency in quality distribution therefore assumed. 

4 Inferred resources were extrapolated to the edges of known structural limits where sufficient borehole data supported the continuation of the coal seam 
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Interpretation and Conclusions 

A total Coal Resource of 390 Mt has been estimated for E, A and A Upper Coal Seams within the West 

Block of the Masama Coal Project.  This Resource can be further broken down as follows: 

Opencast: A Seam Coal Resource 

➢ 13.12 Mt Measured Coal Resource  

➢ 49.81 Mt Indicated Coal Resource 

Opencast: AU Coal Seam Resource  

➢ 3.42 Mt Inferred Coal Resource 

Opencast: E Coal Seam Resource 

➢ 19.33 Mt Indicated Coal Resource 

No A Upper Coal Seam is included into the Underground resource statement due to its localised 

occurrence and its limited seam thickness. 

Underground: A Seam Coal Resource 

➢ 3.56 Mt Indicated Coal Resource 

➢ 206.38 Mt Inferred Coal Resource 

Underground: E Seam Coal Resource 

➢ 94.21 Mt Inferred Coal Resource 

A total of 85.68 Mt of opencast and 304.15 Mt underground mineable coal in situ is reported. 

Coal seam thickness distribution on the E, A and A Upper Coal Seams are shown in Table 1-3 for the 

Opencast and Underground Resource classes, indicating predominantly thicker coal seams with the 

exception of the A Upper Coal seam.  
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Table 1-3:- Coal Seam Thickness Distribution 

    

Resource 

Class 

Mining 

Method 
Seam 

Seam TH 

Class 

% of 

Total 

 Resource 

Class 

Mining 

Method 
Seam 

Seam TH 

Class 

% of 

Total 

Measured OC 
A 

Seam 

<0.5m 0.0% 

Indicated UG 
A 

Seam 

<0.5m 0.0% 

0.5m to 

1.2m 
0.0% 0.5m to 1.2m 0.0% 

1.2m to 

1.6m 
0.0% 1.2m to 1.6m 0.0% 

>1.6m 100% >1.6m 100% 

Indicated OC 
A 

Seam 

<0.5m 0.0% 

Inferred UG 
A 

Seam 

<0.5m 0.0% 

0.5m to 

1.2m 
0.0% 0.5m to 1.2m 0.1% 

1.2m to 

1.6m 
0.0% 1.2m to 1.6m 0.3% 

>1.6m 100% >1.6m 99.7% 

Indicated OC 
E 

Seam 

<0.5m 0.5% 

Inferred UG 
E 

Seam 

<0.5m 0.1% 

0.5m to 

1.2m 

33.4% 
0.5m to 1.2m 0.8% 

1.2m to 

1.6m 

66.1% 
1.2m to 1.6m 23.2% 

>1.6m 0.5% >1.6m 75.9% 

Inferred OC 
AU 

Seam 

<0.5m 0.5% 

0.5m to 

1.2m 

15.2% 

1.2m to 

1.6m 

36.4% 

>1.6m 47.9% 

The Measured and Indicated Coal Resource Areas show good potential towards beneficiation practices 

and can be washed to a 26.2 MJ/kg product for the E Coal Seam and 26.2 MJ/kg for the A Coal Seam in 

Section A and 25.1 MJ/kg for A Seam in Section B. The A Upper Coal Seam may also be beneficiated to 

a 21.0 MJ/kg product.  Theoretical yields range from more than 63% to 78% on the different seams and 

product specifications 

Coal Resource reconciliation  

A detailed coal resource reconciliation is not possible because historic resource estimates have covered 

different areas and/or coal seams, the following comments can however be made: 

▪ The Resource tonnage of E Seam Resources in the current estimate is less than those estimated 

by Shell for the same seam (113.5 Mt vs 326 Mt).  However, Shell’s estimate covered a larger area.  

▪ The Resource tonnage estimated by Coffey (2013)55 for the E Seam and A Seam in the West Block 

of the project area is also larger than those in the current estimate as shown in Table 1-4 below.  It 

should however be noted that the area covered by the Coffey Resource estimate is considerably 

larger than the area covered in the current Resource estimate.  Raw coal qualities for the seams are 

similar in both estimates. 

▪ Comparing the 2016 and current resource estimates, an additional 43 Mt of coal resource has been 

added across all categories due to the increased drill density and re-definition of Inferred Coal 

Resources into the Indicated Coal Resource category.  At Inferred Coal Resource level, 3.4 Mt of A 

Upper Seam is now declared over the proposed opencast area, and 19.3 Mt of E Seam is now 

declared as Indicated Coal Resources.  A Measured Resource of 13.1 Mt was declared for the A 

Seam in the current estimate, which was not formerly declared.  Of the increased resource, 11 Mt is 

opencast resources with the remainder in the underground category. 



Pivot Mining Consultants 

xvii 
Minergy Coal (Pty) Ltd. Masama Coal Mine CPR Executive Summary 
 

▪ The 2017 and current estimates are similar. 

Table 1-4: Comparison between Resource tonnages estimated by Coffey Mining (2013), Coetzee (2016), (K Van 
Deventer) (2017) and current Resource estimate 

    

Seam Classification 
Coffey Mining 

(2013) 
Coetzee (2016) 

Van Deventer 

(2018) 

Current 

Estimate 

AU Seam Inferred 144 Mt nil 3.4Mt 3.4 Mt 

A Seam 

Measured nil nil 12.7Mt 13.1 Mt 

Indicated nil 71 Mt 54.7 49.8 Mt 

Inferred 563 Mt 182 Mt 206.4 206.4 Mt 

E Seam 
Indicated nil nil 18.5 19.3 Mt 

Inferred 199 Mt 94 Mt 94.2 94.2 Mt 

TOTAL  906 Mt 347 Mt 389.9 Mt 390 Mt 

Geotechnical 

A slope design and geotechnical study was conducted on Masama Coal Mine which determined the 

following key slope design parameters:  

• The soft soils (Kalahari Sands) must be battered back at an angle of less than 38° and this layer 

must be pre-striped to at least 9.2 m in advance of the highwall 

• Benches in the weathered layer can be vertical to a maximum of 11.6 m high and should be 40 

m wide. 

• The mudstone layer above the A Seam can be removed in a bench up to 12.9 m high and needs 

a 3 m catch bench above the A Seam. 

• The E Seam and A seam workings will be separated by a 40 m working bench and the E Seam 

highwall can be constructed vertically up to 13.5 m high.   

Since mining has commenced, regular inspections are conducted and where necessary remedial action 

is implemented. 

Geohydrology 

Three detailed hydrological studies were conducted to assess the existing groundwater present in the 

area and its availability for the project, as well as potential pit inflows and contaminant transport modelling.  

The water required for the mine of ± 30 m3/hr is being sourced from existing boreholes close to the mine 

area.  Limited pit inflows ranging from 2 to 30 m3/day are predicted into the opencast areas and 

contaminant modelling indicates a low risk of potential pollution at both the mine and rail siding sites.  

Acid Mine Drainage 

Studies into the potential for acid mine drainage indicate that discards from the process plant would be 

suitable for disposal into the pit voids without the risk of acid mine drainage formation.  

Mining Engineering  

The opencast mining targets primarily the 5 m thick A Seam and the approximately 1.5 m thick E Seam.  

Mining is outsourced to Jarcon Opencast Mining (Jarcon), a Botswana based coal mining contractor.  
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Mining has started in Section A and will later move to Section B of the project area.  Production will ramp 

up to a long-term steady state production rate of ±3 Mtpa ROM.   

Opencast mining is by means of conventional truck and shovel; roll-over mining where progressive 

rehabilitation is conducted as mining takes place.  

Mining started in September 2018 with the Ramp and Box cut in the west central portion of Section A 

(Figure 1.7), and has expanded in three directions, to the east, north and to the south, thus providing 

multiple active mining faces and enabling a rapid ramp up in production.  Mining is scheduled to take 

place in Section A for the first 12 years before moving to Section B for years 13 to 24.  Production as at 

the end of August 2019 totalled 2,665,200 m3 of overburden and 39,550 m3 of coal. Mining production 

has been constrained while the process plant ramps up to full Phase 1 production capacity. 

Figure 1.7:- Mining layout for Section A 

 

Metallurgy and Process Engineering 

The coal handling and process plant is a conventional coal plant using dense medium separation and 
spirals to beneficiate the ROM coal to the various products targeted.  The process plant is being built in 
two phases;  

▪ ROM handling Section for 600 tph and first wash plant module with capacity of 250 tph including 
product handling, which is currently in progress. 

▪ In Year 2, a second 250 tph plant module will be added, taking total plant capacity to 500 tph  

Each plant module will contain a single stage Dense Medium Cyclone (DMS) and bank of spirals. 
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The process plant comprises of three sections as indicated below: 

▪ ROM Coal Handling 

▪ DMS Plant 

▪ Product and Discard Handling 

The plant will be operated at 560 to 600 running hours per month (±6,720 to 7,200 hours per year) on a 

4-shift basis, with availability of 75% to 85%. 

Each 250 tph module will be able to treat between 140,000 and 150,000 tonnes per month (tpm) or 1.68 

to 1.8 Million tonnes per annum (Mtpa).  Total Plant Capacity will thus be 280,000 to 300,000 tpm or 3.36 

to 3.6 Mtpa.  

Theoretical product yield data has been estimated from float sink wash tests on slim core samples and 

needs to be adjusted with “Plant Factors” to reflect practical yields.  Based on operating experience of 

coal plants in the Witbank Coalfield the following plant factors have been applied: 

▪ Fines – 4% (some of the fines will be dewatered and added to the Duff product) 

▪ Contamination – 2% 

▪ Separation efficiency – 5% 

▪ Other 1% 

Overall plant losses are estimated at approximately 10%, as a high proportion of the fines material will 

be added to the duff product.  This gives a Plant Factor of 0.9 which is applied to theoretical yields to 

estimate practical plant yields. 

The product handling part of the plant will allow for separate stacking of the various sized coal products. 

Discard material will be dewatered and fed to a discards bin where it will be discharged into trucks and 

transported to the discards facility (initial period) and later back to the opencast mine where it will be 

mixed in with backfill material. 

Pentalin Processing (Pty) Ltd was appointed to construct and operate the Process Plant on a build-own-

operate-transfer (BOOT) basis on 3 May 2018.  The process plant has been operational since July 2019.  

However, some components are still to be completed. 

Infrastructure  

The mine infrastructure designed has been based on similar sized operating coal mines in the Witbank 

Coalfield of South Africa. Most of the mine infrastructure is now in place as indicated in Figure 1.8 below.  

The mine infrastructure is located as close as possible to the initial mining areas of Section A. 
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Figure 1.8:- Key Infrastructure Layout 

 

The coal product produced will be trucked directly to markets identified in the region or will be transported 

to a proposed new rail siding approximately 41 km from the mine and from there will be transported by 

rail to markets. 

The selected rail siding site is shown in Figure 1.9 and is located on a new rail line to the Tshele Hills bulk 

fuel storage facility which was completed in 2018.  Botswana Railways have confirmed that a rail siding 

for Masama Coal Mine on this rail line is possible.  Capex for the siding is based on a quote to construct 

a balloon style siding and includes all associated infrastructure.   

Power will be supplied by Botswana Power Corporation (BPC) who have committed to supply the Mine 

with 2 MVA of grid power.  To date they have completed a 30 km long, 33 kV line to the mine which went 

live in May 2019.  The 2 MVA grid power supply will be sufficient to run the plant and the rest of the mine.  
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Figure 1.9:- Road and Rail Options 

 

Water demand is estimated at 30 m3/hr and supply will be provided from identified groundwater sources 

near the mine.  

Coarse discards from the coal process plant will initially be placed on a discards facility close to the plant. 

Once backfill of the pit commences, coarse discards will be mixed with other waste and returned to the 

pit void.  The discards facility will have a capacity of at least one million tonnes (sufficient for storage of 

the first 2 years coarse discards). 
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Coal Market Study 

A coal market study was conducted and concluded that the Masama Coal Project is a good coal asset 

that can be mined at low cost and low risk.  It is strategically located near to existing infrastructure and 

markets for its coal. 

The following marketing information was received from Minergy Coal after the effective date of 

this report. 

The initial introduction and trial phases of product to various customers, were positive.  All the buyers that 

undertook trials on the Masama Coal Mine coal are now placing orders.  The quality of the product is 

consistent, and the yield has been better than expected.  The finer coal fraction (0 x 15 mm) is the most 

popular product, currently going to cement producers in South Africa and Namibia. Minergy Coal has 

recently signed the first coal offtake agreement with one of these customers for a 3-year period with the 

option to extend for another 7 years.  Industrial buyers in both South Africa and Botswana are encouraged 

by the quality of the coal and current demand exceeds the supply.  Minergy Coal has also engaged with 

other parties to partake in a tender process for the supply of 30,000 t of product over a three-month 

period, with the option to increase the volumes.  

New enquiries are being received on a regular basis and the interest in coal from Masama Coal Mine is 

growing.  All product that was on stockpiles has been sold and collected by the buyers. Current orders 

are being supplied from the daily production. 

Environmental 

On 17th August 2018 the Botswana Department of Environmental Affairs approved Minergy Coal’s 

Environmental and Social Impact Assessment (ESIA, Ecosurv, 2018)16 for Masama Coal Mine.  The 

environmental authorisation is valid for ten (10) years and may be renewed at the end of this period. 

 Technical Economic ModelThe mine’s coal deposit will initially be exploited by opencast mining of the 

A and E Seams in Sections A and B located in the West Block of the Coal Resource area.  The following 

assumptions are made in the technical economic model (TEM) valuation: 

▪ The E and A Seams will be washed for the domestic market in Botswana and South Africa and 

potentially other markets in the SADC region. 

▪ The washed coal will be sold at the mine gate to the domestic market. 

▪ Coal sales are priced on a Free on Truck (FOT) basis at the mine gate and Free on Rail (FOR) at 

the Minergy Coal rail siding on the Tshele Hills rail line. 

▪ Nuts from the E Seam will be sold into the metallurgical market. 

▪ Where needed, products will be trucked to the Minergy Coal rail siding on the Tshele Hills rail line 

and railed from there to the customers. 

▪ Contractor mining will be utilised. 

▪ A contractor will run the coal treatment plant. 

▪ A new 19 km access road will be constructed. 
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▪ A new rail siding will be built. 

▪ No villages will be moved, and staff will reside in surrounding villages and Gaborone 

Table 1-5 indicates the working cost assumptions in the financial model.  Contractor mining rates are 

being used.  Because of sand cover, some of the waste mining will be free dig.  Below the sand it has 

been assumed that drilling and blasting will be required, but there may be further scope for free dig where 

weathering extends into the Karoo rocks.  This should be investigated further in subsequent studies.  All 

Karoo rock overburden and parting waste as well as coal mining is assumed to include drilling and 

blasting. 

Table 1-5:-Wet Rate Working Costs 

    

Working Cost Unit Amount 

Mine Working Cost 

Bush Clearing / Ha USD/Ha 1,030 

Soft Overburden Removal USD/bcm 1.71 

Hard Overburden Removal USD/bcm 1.84 

AU Seam Coal Drilling and Blasting USD/t 0.63 

A Seam Coal Drilling and Blasting USD/t 0.57 

Coaling USD/t 1.22 

E Seam Coal Drilling and Blasting USD/t 0.64 

Waste Drilling and Blasting USD/bcm 1.45 

Parting: AU to A Seam - Drill and Blast USD/bcm 1.45 

Parting: AU to A Seam - Removal USD/bcm 1.89 

Parting: A to E Seam - Drill and Blast USD/bcm 1.38 

Parting: A to E Seam - Removal USD/bcm 1.89 

Fixed Fee USD/mth 221,565 

Plant Working Costs 

Product Handling  USD/t product 0.43 

ROM Handling USD/ROM t 0.33 

Wash Plant Fixed Cost USD/annum 1.889M 

Wash Plant variable Cost/ROM t USD/ROM t 0.85 

Discard Disposal BWP/Discard t USD/Discard t 0.54 

Slurry Handling USD/Slurry BCM 2.74 

Laboratory USD/annum 182,599 

Electricity BPC (year 1-2) USD/annum 418,158 

Electricity BPC (rest of LOM) USD/annum 788,978 

Overheads 

Siding costs USD/t product 4.17 

Mining Overheads USD/annum 1.912M 

Other Mining Costs (including Road Maintenance) USD/annum 1.198M 

Admin Overheads USD/annum 3.139M 

The fixed monthly fee of USD 221,565 includes all mine services such as ancillary equipment operations, 

construction of ramps and pit dewatering.  
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Operating costs for the plant at a capacity of 500 tph have been estimated at USD 1.48 per Run of Mine 

tonne (ROMt).  This amount includes fixed costs of USD 0.63 per ROMt (USD 157,407 per month), 

variable costs of USD 0.85 per ROMt.  There is a further capital repayment cost of USD 2.496Mpa for 

the process plant to be paid back to Pentalin to a total of USD 9.068M. 

It is estimated that USD 15.902M of development capital is still needed to complete the mine (Table 1-6).  

This number excludes USD 3.45M of closure costs at the end of the mining at Section A and USD 3.62M 

at the end of mining at Section B.  Another box-cut will be established for Section A in Year 3 at a capital 

cost of USD 3.603M as well as a capitalised box-cut cost of USD 308,000 in Year4.  A similar box cut to 

that in Section A will be started in year 12 for Section B to come into production in year 13.  Sustaining 

Capital is estimated at USD 463,000 per annum. 

Table 1-6: Capital Costs 

    

Item USD (‘000) 

Minergy Coal Mine Items for 500 tph Wash Plant  1,030 

Water and Drainage related Plant items  1,397 

Mining - site establishment 949 

MINING - Box cut 3,087 

MINING - Box cut P&G’s 886 

Access road 2,991 

Main entrance 31 

Weighbridge 102 

Site office 194 

Power reticulation 737 

Water reticulation 784 

Other 112 

Diesel storage 0 

Signage 19 

Vehicles (Minergy Coal Mine managers / pit supervisors) 172 

Compensation for Surface Relocations 0 

Siding costs 2,776 

Furniture and equipment 93 

IT and Telecoms 79 

Discards facility 463 

TOTAL 15,902 
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Discounted Cashflow Inputs 

In the production schedules supplied by Minergy Coal, only Proved and Probable Coal Reserves were 

included, these schedules were then used as a basis for the development of discounted cash flow (DCF) 

calculations. The production schedule is presented in Table 1-7. 

It must be noted that the production profile excludes some of Section B Coal Reserves, it being regarded 

as contingency.
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Table 1-7:- Production Schedule for Sections A and B 

    

Description Unit Year 1 Year 2 Year 3 Year 4 Year 5-11 Year 12 Year 13 Year 14 Year 15-24 Total* 

Mining Schedule 

A Seam Mt 1.470 2.418 2.346 2.366 2.393 1.158 2.316 2.454 2.367 56.426 

E Seam Mt 0.251 0.686 0.752 0.766 0.734 0.440 0.035 0.487 0.647 15.859 

Total ROM Mt 1.722 3.104 3.098 3.131 3.012 1.598 2.351 2.941 2.674 72.285 

Total Waste Mbcm* 7.467 15.451 15.420 14.825 15.031 7.723 14.203 16.362 16.442 361.092 

Practical Yield 

A Seam % 52.36% 53.86% 53.65% 55.30% 54.19% 55.77% 58.21% 55.56% 60.12% 56.86% 

E Seam % 73.51% 71.36% 72.61% 74.63% 75.57% 66.59% 52.69% 53.27% 56.32% 65.63% 

Plant Factor % 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 

Washed Coal 

A Seam Mt 0.770 1.302 1.259 1.308 1.297 0.646 1.348 1.364 1.417 32.086 

E Seam Mt 0.185 0.490 0.546 0.572 0.555 0.293 0.019 0.259 0.376 10.408 

Total Saleable Coal Mt 0.955 1.792 1.805 1.880 1.852 0.939 1.367 1.623 1.793 42.493 

*bcm – Bank Cubic Metre, a cubic metre of rock or material in situ before it is extracted 
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The results from the DCF valuation are estimated as follows in Table 1-8.  A Real Discount Rate of 10% 

was used as per AIM requirements. 

Table 1-8:- Evaluation Results 

    

Parameter Value  

CAPEX  USD 22.296M 

NPV Positive 

IRR Positive 

Mining Rate  3.0Mtpa ROM 

LOM A Seam Duff  13.2 

LOM A Seam Peas 10.6 

LOM A Seam Nuts 8.3 

LOM E Seam Duff 3.3 

LOM E Seam Peas 4.0 

LOM E Seam Met Nuts 3.1 

LOM Total Saleable Coal 42.5 Mt 

Life of Mine 24 years 

 

Coal Reserves 

The South African National Standard 10320 was used as guideline in reporting Masama Coal Mine‘s Coal 

Reserve.  The Coal Reserves were estimated and signed off by Pivot’s Competent Person, Mr JJ 

Bornman, Pivot’s Director Mining and Valuations in accordance with the SAMREC (2016) Code60. The 

Reserve Statement is presented in the table below. The Coal Reserves are based upon the block model 

prepared by Mrs. Karin van Deventer, owner of Sugar Bush Consulting, the information which was 

originally sourced from the Minex model and the Life of Mine planning done by Mr. Dan Ferreira of Dan 

Ferreira Technical Services cc. 

A Life of Mine plan has been developed by Minergy Coal and the modifying factors as shown in Table 

1-9 have been considered and applied to the Coal Resource for the conversion to the Coal Reserve. The 

estimated ROM Coal Reserve of 74.18Mt (arb) and the Saleable Coal Reserve of 43.61Mt (adb) is just 

for the opencast mine. The modifying factors include consideration of the mining, processing, 

metallurgical, infrastructure, economic, marketing, legal, environment, social and government factors in 

order to derive a Coal Reserve which is demonstrated to be economically extractable in present day 

conditions. The modifying factors were determined during early mining and processing start up and were 

applied throughout the reserve. 
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The modifying factors applied to derive the mine’s Reserves are shown in Table 1-9 

Table 1-9:- Modifying Factors 
    

Factor Unit Value 

Coal Seam Thickness Cut-Off m 0.5 

Geological loss - Measured % 5 

Geological loss – Indicated % 8 

Mining Loss % 5 

Contamination % 2 

Moisture Correction Factor % 2 

Plant Correction Factor % 10 

Predicted Practical Yield – Proved A 

Seam (Section A) 
% 54.4 

Predicted Practical Yield – Probable 

A Seam (Section A) 
% 54.0 

Predicted Practical Yield – Probable 

A Seam (Section B) 
% 59.25 

Predicted Practical Yield – Probable 

E Seam (Section A) 
% 74.3 

Predicted Practical Yield – Probable 

E Seam (Section B) 
% 56.7 

The following product targets were 

modelled 

Section A : A Seam Calorific Value 

Section A : E Seam Calorific Value 

Section B : A Seam Calorific Value 

Section B : E Seam Calorific Value 

MJ/kg 

 

26.2 

26.2 

25.1 

26.2 

Table 1-10 and Table 1-11 below summarise the mine ROM and Saleable Coal Reserves as at 31 

October 2019. For ROM Coal Reserves, tonnages are reported on an as received basis and coal qualities 

on an air-dried contaminated basis, while for Saleable Coal Reserves, tonnages and coal qualities are 

reported on an air-dried product basis. The Coal Resources are inclusive of Coal Reserves. To the best 

of the knowledge of Pivot, there have been no material changes since 31 October 2019 being the date 

of the Coal Reserves, and the effective date.
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Table 1-10: Masama Coal Mine ROM Coal Reserve  

(Pivot - as at 31 October 2019) 
 

Mining 

Block 
Seam 

Reserve 

Category 

Mineable 

Insitu 

Reserve 

(Mt)  

Contami

nation 

(%) 

External 

Moisture 

(%) 

ROM 

Tonnage 

(Mt) AR* 

ROM CV† 

(Mj/kg) 

ROM Ash† 

(%) 

ROM 

Moist† 

(%) 

ROM† 

Vols (%) 

ROM FC† 

(%) 

ROM† 

Sulphur (%) 

Section A A Proved 10.425 2% 2% 10.842 22.13  20.61  5.62  25.05  48.72  2.14 

Section A Total Proved 10.425 2% 2% 10.842 22.13  20.61  5.62  25.05  48.72  2.14 

Section A A Probable 15.093 2% 2% 15.697 22.04  21.14  5.41  24.89  48.57  2.17 

 E Probable 7.728 2% 2% 8.037 23.41  19.04  5.18  27.17  48.64  2.30  

Section A Total Probable 22.820 2% 2% 23.733 22.50  20.43  5.33  25.66  48.59  2.21 

Section A Total Proved and 

Probable 
33.245 2% 2% 34.575 22.39  20.48  5.42  25.47  48.64 2.19 

Section B A Proved - -   - - - - - - 

Section B Total Proved - -   - - - - - - 

Section B A Probable 30.122 2% 2% 31.327 21.76  21.02  5.70  24.53  48.75  1.56  

 E Probable 7.963 2% 2% 8.281 19.55  30.59  4.43  23.97  41.02  2.15  

Section B Total Probable 38.084 2% 2% 39.608 21.30  23.02  5.43  24.41  47.13  1.68  

Section B Total Proved and 

Probable 
38.084 2% 2% 39.608 21.30  23.02  5.43  24.41  47.13  1.68  

Total Proved and Probable 71.330 2% 2% 74.183 21.80 21.84 5.43 24.90 47.83 1.92 

*2% Moisture and 2% contamination adjusted, AR – As received basis  

†Air dried contaminated basis 
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Table 1-11: Masama Coal Mine Saleable Coal Reserve 

(Pivot - as at 31 October 2019) 
 

Mining 

Block 
Seam 

Reserve 

Category 

ROM 

Tonnage 

(Mt) AR* 

Practical 

Yield (%) 

 Saleable 

Tonnege 
† (Mt) 

Product 

CV (Mj/kg) 

Product Ash† 

(%) 

Product 

Moist† (%) 

Product Vols† 

(%) 

Product FC† 

(%) 

Product 

Sulphur† (%) 

Section A A Proved 10.842 54.40% 5.898  26.20  9.63  6.54  26.88  56.96  0.39  

Section A Total Proved 10.842 54.40% 5.898  26.20  9.63  6.54  26.88  56.96  0.39  

Section A A Probable 15.697 54.00% 8.481  26.20  9.98  6.31  26.77  56.94  0.37  

 E Probable 8.037 74.30% 5.973  26.20  11.37  5.67  29.33  53.64  0.64  

Section A Total Probable 23.733 60.90% 14.455  26.20  10.55  6.05  27.82  55.58  0.48  

Section A Total Proved and 

Probable 
34.575 58.90% 20.353  26.20  10.28  6.19  27.55  55.98  0.46  

Section B A Proved - -   - - - - - 

Section B Total Proved - -   - - - - - 

Section B A Probable 31.327 59.30% 18.562  25.10  11.66  6.55  26.04  55.76  0.31  

 E Probable 8.281 56.70% 4.694  26.20  11.18  5.47  30.81  52.55  0.45  

Section B Total Probable 39.608 58.72% 23.257 25.32  11.56  6.33  27.00  55.11  0.33  

Section B Total Proved and 

Probable 
39.608 58.72% 23.257 25.32 11.56 6.33 27.00 55.11 0.33 

Total Proved and Probable 74.183 59.37% 43.609 25.73 10.96 6.26 27.26 55.51 0.39 

*2% Moisture and 2% contamination adjusted, AR – As received basis 

†Air dried product basis  
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Cautionary Statements 

The technical economic model in this report is based on actual mining, technical and economic 

assessment and it is preliminary in nature since the mine is still in a build-up phase. 

The mine is a production property which is inherently exposed to the normal operational risks associated 

with production projects. 

The success of this project will largely depend on its ability to sell into the local market at the prices and 

volumes assumed in this report.  Unforeseen changes in operating circumstances and technical issues 

can have adverse effect on the profitability and/or sustainability of the project.  

The project is located in an established mining district, but proper transport infrastructure to the mine is 

yet to be developed.  The need for an improved access road and the distance to the nearest rail head 

are identified as the main challenges remaining in the development of the project. 

The appointed plant contractor Pentalin, and Jarcon the mining contractor, had not operated in Botswana 

before.  Their envisaged capital and working cost expenditures are based on experience gained in the 

Witbank Coalfields and may not be directly appropriate for Botswana. Jarcon now has a year Botswana 

Operating experience and contract mining pricing has not changed apart from inflation related 

adjustments 

Minergy Coal’s Prospecting Licence (PL278/2012) has been extended to 30 September 2021, this will 

bring the total term of the licence to nine years which is beyond the initial seven-year licence period before 

extensions. Further extensions of the Prospecting Licence would be at the discretion of the Minister. 

However, numerous extensions beyond the seven-year period, have previously been granted to several 

coal exploration companies in Botswana.  Most of the Resource and all of the scheduled mining areas 

and Coal Reserves fall within the granted Mining Licence.   

The coal qualities are amenable to the production of Peas, Nuts and Duff to be sold into the local 

Botswana and South African markets.  Although short term offtake agreements have been signed it is not 

guaranteed that these will be extended for the full life of the mine.  

Fluctuations in exchange rates and interest rates as well as political and industrial disruptions can have 

an impact on future operations, costs and potential revenue streams.  The majority of these factors are 

beyond the control of the mine and must be recognised and considered in the context of risk. 

The reader must also further consider the technical merits of the coal deposit, mining and processing 

operations and current marketing to form an opinion regarding its prospectivity on the basis of the data 

presented in this report. 

The Technical Economic Model is based on input values supplied by Minergy Coal.  Production costs 

and parameters were used in the model.  Pivot considers itto be at a Feasibility Study level of confidence 

since the mine has advanced to an early stage producing coal mine. 
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This report contains forward looking statements.  These forward-looking statements are based on the 

opinions and estimates at the date the statements were made.  They are subject to several known and 

unknown risks, uncertainties and other factors that may cause actual results to differ materially from those 

anticipated in the forward-looking statements.  Factors that could cause such differences include changes 

in world and local coal markets, equity markets, costs and supply of materials relevant to the project and 

changes to regulations affecting them.  Although Pivot believes the expectations reflected in its forward-

looking statement to be reasonable, Pivot does not guarantee future results, levels of activity, 

performance or achievements. 

Conclusions 

A total Coal Resource of 390 Mt has been estimated for E, A and A Upper Coal Seams within the West 

Block of Masama Coal Mine within the guidelines of the SAMREC Code (2016)1, while further guidance 

on the classification of Coal Resources is provided by the South African guide to the systematic evaluation 

of coal resources and coal reserves (SANS10320:2004)2 

A Life of Mine plan has been developed by Minergy Coal and the modifying factors have been considered 

and applied to the Coal Resource for the conversion to a Coal Reserve within the guidelines of the 

SAMREC Code (2016)1.  This estimated ROM Coal Reserve of 74.18Mt (arb) and the Saleable Coal 

Reserve of 43.61Mt (adb) is just for the opencast mine.  The modifying factors include consideration of 

the mining, processing, metallurgical, infrastructure, economic, marketing, legal, environment, social and 

government factors in order to derive a Coal Reserve which is demonstrated to be economically 

extractable in present day conditions. 

 

Pivot has reviewed the data made available on Masama Coal Mine and has applied parameters to declare 

the Coal Reserves used in the project’s TEM.  The main features of the mine are summarised in Table 

1-12. 

Table 1-12:- Masama Coal Mine Summary 
    

Feature Unit Value 

Steady State Production ROM 3.0Mtpa 

Domestic Industrial Coal Saleable t 1.7Mtpa 

Metallurgical Coal Saleable t 130ktpa 

LOM Strip Ratio bcm: t ROM 4.51 

Total Development and Sustaining Capital (including Plant Repayment of 

USD9.068M) 
USD M 46.594 

Closure Cost Section A USD M 3.450 

Closure Cost Section B USD M 3.618 

The attractiveness of the mine is enhanced by its advanced stage with mining, processing and marketing 

operations having been underway for several months.  Some mine infrastructure remains to be completed 

including some components of the plant as well as a new access road and the rail siding.  However, the 

project now has grid power, water from local borehole sources, a functional temporary road access and 

is located proximate to rail infrastructure.   

The location of the mine affords it advantages over the Witbank and Waterberg Coalfields to certain 

regional markets such as the North West Province cement industry and Northern Cape lime industry.  
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The coal in the A Seam is also relatively thick and undisturbed.  It is also relatively shallow and is 

amenable to opencast mining. 

A technical economic model indicates that Masama Coal Mine has a positive NPV and a Coal Reserve 

can thus be declared. 

This valuation opinion has been carried out in a reasonable manner, taking cognizance of the market 

conditions prevalent at the time of the valuation.  Market valuations that are done for a different purpose 

and under different market conditions, may arrive at a different value. 

Risks  

Possible material technical legal, environmental and other risk factors are: 

▪ The local influence of large- and small-scale geological structures on the coal deposit.  The 

presence of geological structures increases the risks for mining, in particular underground 

mining.  Exploration to date has not identified significant large-scale structures in the Coal 

Resource area of Masama Coal Mine; this includes drilling, limited surface mapping and 

examination of aeromagnetic data as well as mining exposures to date.  The presence of 

small-scale structures is difficult to determine from exploration data.  However, initial 

opencast mining has not indicated the presence of such structures.  Geological monitoring 

should continue to be done as mining progresses as the presence of structures can then 

be properly evaluated prior to the commencement of underground mining.  

▪ Twin drilling suggests there may be local variability in seam thickness which could pose a 

risk to underground mining in parts of the Coal Resource area.  Should the seam thickness 

of the E Seam in particular be found to have significant local variation then this would make 

underground mining more difficult and potentially more costly.  It may also result in higher 

underground mining dilution and mining losses.  During initial opencast mining the seam 

thickness variability in the E Seam can be properly evaluated prior to the establishment of 

any underground mining sections. 

▪ Drainage lines or water courses: restrictions to mining apply when rivers are present and 

thus no Coal Resources have been declared within 100 m of the Dikolakolana Stream.  

▪ There is a gravel road passing through the potential mining area which will have to be 

diverted to allow for the opencast mining of Section A.  This road diversion will be required 

a few years after mining starts.  Minergy Coal sees no impediment to diverting the road but 

will need to obtain the necessary permissions 

▪ The village of Medie is located relatively close to the proposed opencast and underground 

mining areas.  No Coal Resources have been declared under the village or within a buffer 

zone of 100 m around the village.  Planned opencast mining will generally take place >1 

km from village houses and a minimum distance of ~500 m is planned.  

▪ The possible influence of mining operations on groundwater.  Detailed specialist studies 

have been conducted and the risk of groundwater pollution is considered low, however, a 
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monitoring program on a network of water boreholes has been recommended (See 8.2.1).  

Opencast mining activities are predicted to locally lower the water table; however, this is 

modelled to recover once the opencast mining is complete. 

▪ Relatively high sulphur contents (more than 2%) are present in some of the raw coal 

qualities reported for the mine.  This could result in product rejection if the sulphur content 

is not reduced through processing (washing) the raw coal, conversely if the sulphur is 

removed the high content in the discards may pose a risk for AMD.  At the mine much of 

the sulphur occurs as large pyrite nodules observed in borehole core and wash tests have 

indicated that most of the pyrite can be removed by processing the coal, thus reducing 

sulphur contents in the washed product to well below specifications.  Leach tests on the 

likely discard products have indicated that only a small proportion of the discards (from the 

E and AU seams) are prone to acid generation and that the bulk of the discards which will 

arise from washing the A Seam are not acid generating.   

▪ Acid Mine Drainage from coal discards or from carbonaceous material that is backfilled into 

the pit voids.  The potential of this material to produce acid mine drainage has been 

investigated and it was found that only a relatively small proportion of the discards have 

potential to produce AMD4. 

▪ The depth of weathering and its impact on the exact position that opencast mining can 

commence.  Should the depth of weathering be found to be deeper than anticipated in 

places this will impact on the coal resources potentially available for mining.  

▪ Variation in E Seam thickness – should the thickness of the E Seam show a higher degree 

variability than predicted, this could have a material impact on how this seam could be 

mined in underground mining operations.  

▪ Upgrading of resources to higher levels of confidence, there is a risk that not all currently 

identified Inferred Resources will be upgraded to Indicated Resources with further 

exploration. 

▪ Insufficient power supply from Botswana Power Corporation.  BPC is currently supplying 

the mine with sufficient electrical power and has committed to provide up to 2 MVA.  To 

date there have been only limited interruptions to the power supply. 

▪ Distance to some potential markets.  For example, exporting coal from the Richards Bay 

Coal Terminal (RBCT), the cost of transporting coal from Botswana to Richards Bay will be 

higher than from the existing export coal mines in the Central Basin of the South African 

Coalfields (Middleburg area of Mpumalanga). 
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Recommendations 

▪ Coal seam continuity has been proven, but further exploration is recommended over the Indicated 

and Inferred Coal Resource Categories in order to increase the geoscientific confidence and upgrade 

these categories to Indicated and Measured Resource status.   

▪ Modelled seam thickness and qualities must be compared to actual mining results to verify and 

update the Coal Resources if there are indicated variations.  The Coal Reserves can then be 

recalculated with this updated resource information, actual plant yields and achieved product splits. 

▪ Production is constrained by the incomplete front-end section of the process plant.  It is strongly 

recommended that crushing and loading circuit be completed and optimised to remove this 

bottleneck on production. 

▪ The 19 km dedicated haul road from the mine to the village of Dikgonnye needs to be completed as 

soon as possible to avoid transport delays, especially in the rainy season.  Transporting coal through 

villages also constitutes a safety hazard, and this road will largely lessen operational risk. 

▪ Pivot believes Masama Coal Mine is a low risk and attractive project in the current economic climate, 

if all the assumptions are correct, and based on this assessment, should be advanced to full 

production capacity. 
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1. INTRODUCTION  

In late 2019, Minergy Coal Ltd (Minergy Coal) engaged Pivot Mining Consultants (Pty) Ltd 

(Pivot) (previously Coffey Mining South Africa (Pty) to complete an Independent Competent 

Person’s Report (CPR), addressing a Resource and Reserve estimate prepared in accordance 

with the SAMREC CODE (2016 Edition) for Masama Coal Mine in Botswana.  This CPR 

incorporates a Mineral Resource Estimate (by Karin van Deventer)31 from Sugarbush 

Consultants. 

No restrictions have been placed on the Competent Person (CP) by Minergy Coal. 

1.1. Terms of Reference 

Minergy Coal (Pty) Ltd., (Minergy Coal) is a Botswana registered company 100% owned by 

Minergy Limited a Botswana registered and Botswana Stock Exchange listed company. The 

Botswana Ministry of Mineral Resources, Green Technology and Energy Security granted 

Minergy Coal (Pty) Ltd a Mining Licence number ML2018/9L to mine Coal in the mining licence 

area which constitutes part of Masama Coal Project for a period of 25 years commencing on 10 

August 2018 and ending 09 August 2043 subject to the provisions of the Act and to the terms 

and conditions of the licence. Masama Coal Mine is a production property located on the 

southern margin of the Mmamabula Coalfield and contains good quality coal at shallow depths, 

some of which could be mined through opencast methods. 

The Directors of Minergy Coal have engaged Pivot Mining Consultants (Pty) Ltd (Pivot) to 

prepare a Coal Resource and Reserve estimate and Competent Person’s Report (CPR) on the 

Masama Coal Mine in accordance with the SAMREC Code (2016)58.  

This report details the estimate of the Coal Resources and Reserves as at 31 October 2019 

and incorporates all valid exploration and production as well as other relevant data available up 

to this date, viz. historic Shell Coal Botswana (Pty) Ltd., (Shell) data, information collected by 

Minergy Coal during exploration and drilling programmes conducted in 2012, 2016 , and 2017, 

as well as mine construction and production data to date. 

1.2. Sources of Information 

Sources of information used to conduct the Coal Resource estimate described in this report 

include the following: 

▪ Historic drilling data (borehole logs, downhole geophysical logs, analytical data and 

interpretations and resource estimates) from Shell Coal Botswana; 

▪ Historical reports by Shell Coal Botswana; 

▪ Drilling data collected by Minergy Coal (2012), and Minergy Coal and GM Geotech (2016 

& 2017) including borehole logs, downhole geophysical logs and analytical results and 

interpretations; 
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▪ Independent Competent Persons reports: 

• Coal Resource Estimate of Masama – Coffey Mining (Coffey 2013)55; 

• Scoping Study – Mine A, Masama – Coffey Mining (Coffey 2014)16 The Scoping Study 

was based on preliminary technical and economic assessments, and included Inferred 

Mineral Resources; 

• Minergy Coal (2016): Masama, Botswana: West Block Coal Resource, Independent 

Competent Persons Report (Coetzee, 2016)32; 

• Masama Coal Asset Valuation – Coffey Mining South Africa (Coffey 2016)32. 

• Updated Masama Coal Asset Valuation – Pivot Mining Consultants (H Bornman 2018) 

▪ Published geological maps and reports on the region and some on its coal deposits; 

▪ Reports on adjacent properties; 

▪ Aeromagnetic data collected by Fugro on behalf of the Department of Geological Survey 

of Botswana (DGS); 

▪ Technical Studies (discussed in Section 8) 

• Geotechnical 

• Geohydrology 

• Environmental 

• Coal Market Report 

• Internal Company mining assessment reports as well as Mining Plans and production 

records 

• Contracts with the Mining Contractor (Jarcon) and Process Plant Boot Contractor and 

operator (Pentalin) 

• Copies of Prospecting and Mining Licences, Surface Leases 

• The final approved Environmental and Social Impact Assessment Report 

• Mine and Plant production data to date 

1.3. Units and Currency 

This report makes use of metric units, coal qualities are reported on an air-dried basis. 

References to currency in the report are in US Dollar (USD) unless otherwise stated. All maps 

presented in this report either have co-ordinates in Longitude Latitude (WGS84) or metres using 

the UTM35S (WGS84) projection and datum, unless otherwise stated. 
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1.4. Site inspection or Field involvement of CP 

Hannes Bornman the Pivot CP visited the site on 25 January 2018.  The intention of the site 

visit was to inspect the property, understand its location and local infrastructure.  In addition, 

technical discussions were held with the client to determine the status of key infrastructure 

aspects such as power supply, local water sources and rail capacity.  In addition, key mining 

parameters such as mine boundary, mine restrictions, waste dump location and pit layout were 

reviewed.  Discussions were also held regarding potential environmental issues. 

Hannes Bornman visited the site again on 21st of January 2019.  At that time considerable 

progress had been made with the establishment of mine infrastructure.  The process plant 

construction was at an advanced stage of completion and a box-cut had been established.  

Workshops and offices as well as main haul roads on site were established. 

A further visit was conducted by Hannes Bornman on 10 September 2019 to review progress 

with the mine construction and box cut. Mine production at that point totalled 2,665,200 m3 of 

overburden and 39,550 m3 of coal.  Grid power was supplied to the mine and various boreholes 

were supplying the mine with water. 

Karin van Deventer (CP), Gerhard Mulder (Geologist), Pauline Venter (Technical Assistant), 

Van Reenen Jewaskiewitz (Mining Consultant) and Dan Ferreira visited the site collecting and 

obtaining various aspects of physical information 4 May 2017.  Karin van Deventer visited the 

project again on 10 September 2019. 

As far as the Pivot CP has been able to ascertain, the information provided by the Client was 

complete and not incorrect, misleading or irrelevant in any material aspect.  The CP has no 

reason to believe that any material facts have been withheld.  

Activities undertaken during the various site visits included: 

▪ Logging and sampling of fully cored exploration boreholes drilled during the 2016 and 2017 

drilling program; 

▪ Examination of selected borehole core from the 2012, 2016 and 2017 drilling program; 

▪ Verification of collar positions of boreholes drilled by Shell and Minergy Coal; 

▪ Examination of surface geological exposures in the project area; 

▪ Structural field mapping (D.S. Coetzee 2016). 

 

1.5. Disclaimers and reliance on other experts or third-party information 

This Independent CPR was prepared by Hannes Bornman based on information largely 

provided by Minergy Coal; as well as from the CPR prepared by Karin van Deventer (in 

association with GM Geotechnical Consultants CC (GM Geotech)).  This earlier CPR is based 

on the results of the 2016 and 2017 exploration drilling conducted under supervision of Minergy 

Coal in collaboration with GM Geotech.  The data supplied by Minergy Coal includes 

independent third-party technical reports along with other relevant published and unpublished 

third-party information as well as mine production data.  Where possible, Pivot and GM Geotech 
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have verified the information from independent sources after conducting due enquiry of all 

material issues that are required in order to comply with the SAMREC Code (2016) 58 and the 

SAMVAL Code (2016)59. 

The consultants who have provided input to this CPR are listed alphabetically by name in Table 

1-1 

Table 1-1:- Participants to this CPR 

    

Name 
Professional 

Registration 
Qualification 

Professional 

Membership 
Company Discipline 

Dan Ferreira  Mine 
Surveyor's 
Certificate of 
Competency 

BSc Geol.; BSc 

South Africa 
Institute of 
Mine 

Survey 

(SAIMS) 

Dan Ferreira 

Technical 

Services cc 

Mine Surveying 

and Mine 

Planning 

Faan Coetzee Pr. Sci. Nat. BSc Geol.; BSc 

Hons Geol.; 

MSc Geology; 

PhD. 

Geology 

MGSSA GM 

Geotechnical 

Consultants 

Structural & 

Coal Geology & 

Coal 

Resources (in 

2016) 

Gerhard Mulder  BSc Geol. MGSSA GM 

Geotechnical 

Consultants 

Coal Geology 

and 

Geotechnical 

work 

Hannes 

Bornman 

Pr. Eng. B Eng (Mining), 

MBA 

FSAIMM Pivot Mining 

Consultants 

(Pty) Ltd. 

Mine 

Engineering 

and Valuations 

John Astrup Pr. Sci. Nat. BSc; BSc Hons 

Geol.; MSc 

Exploration 

Geology 

GSSA, FFF Minergy Coal 

(Pty) Ltd 

Exploration 

planning and 

management. 

Core logging 

and sampling 

Karin van 

Deventer 

Pr. Sci. Nat BSc Hons 

Geol; 

MSc Geology 

GSSA, FFF Sugar Bush 

Consultancy in 

association 

with GM 

Geotechnical 

Consultants 

Coal Geology & 

Coal 

Resources 

Pauline Venter    GM 

Geotechnical 

Consultants 

CAD Operator 

and technical 

field assistant 

Van Reenen 

Jewaskiewitz 

Pr. Cert. Eng. Certificate Mine 

Overseer 

(COAL) 

ECSA, SAIMM Consultant Mining 

Methods and 

Mine Planning 

The author has reviewed and is satisfied with the work of the various contributors to this report. 

This report is intended to be used by Minergy Coal (Pty) Ltd, subject to the terms and conditions 

of its contract with Pivot.   

Neither the whole nor any part of this report nor any reference thereto may be included in or 

with or attached to any document or used for any other purpose, without Pivot’s written consent 

to the form and context in which it appears.   
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A final draft of this report was provided to Minergy Coal (Pty) Ltd, along with a written request 

to identify any material errors or omissions, prior to lodgement.   

Neither Pivot, nor the authors of this report, are qualified to provide extensive comment on legal 

facets associated with ownership and other rights pertaining to Masama Coal Mine.  Pivot did 

not see or carry out any legal due diligence confirming the legal title of Minergy Coal to the 

mineral properties. 

Neither Pivot, nor the key personnel nominated for the completed and reviewed work, has any 

interest (present or contingent) in Minergy Coal and its holding company or subsidiaries, its 

directors, senior management, advisers or the mineral properties reported on in this report.  This 

work, and any other work done by Pivot for Minergy Coal, is strictly in return for professional 

fees.  Payment for the work is not in any way dependent on the outcome of the work, nor on 

the success or otherwise of Minergy Coal’s own business dealings.  There is no conflict of 

interest in Pivot undertaking the assignment as contained in this document. 

2. PROJECT OUTLINE  

2.1. Property description 

The mine is a production property located in south eastern Botswana and comprises Mining 

Licence, ML2018/9L and Prospecting Licence PL278/2012, granted to Minergy Coal for mining 

and prospecting Coal.  Minergy Coal has been actively exploring the property for shallow coal 

resources since 2012 and has identified significant coal resources at shallow depths on parts 

of the project.  The project spans an area of 310 km2 and has been divided into three large 

blocks, known as the West Block, Central Block and East Block (Figure 2.1).   

The focus of most exploration has been the West Block, which covers an area of approximately 

120 km2.  The Coal Resources defined in this report are from the E, A and A Upper Coal Seams 

within a portion of the West Block.  The mining licence, which was granted in 2018, covers an 

area of 67.137 km2 within the Prospecting License Area.   

At present mining and processing operations are taking place with the initial ramp and box cut 

well advanced.  The process plant is operational, but certain modules are still pending 

completion. Approximately 96,000 tonnes of coal have been mined and processed up to the 

end of September 2019. 

2.2. Property location 

The mine is located in the Kweneng and Kgatleng Districts of eastern Botswana and lies 

approximately 50 km north of Gaborone (Figure 2.1).  The  Masama Coal Mine area comprises 

of Mining Licence ML2018/9L (shown in red Figure 2.1), surrounded by a larger Prospecting 

License (PL278/2012) area outlined with a solid black in Figure 2.1.  Minergy Coal has 

previously defined the West Block (WB), Central Block (CB) and East Block (EB) coal prospects 

(outlined with purple stippled lines) as indicated in Figure 2.1, and previously drilled and 

delineated Coal Resources for the WB and CB.   
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Figure 2.1:- Location of Masama Coal Mine 

 

  

Date: 21.10.2019, Author John Astrup, Projection UTM 35S, WGS84, Source Republic of Botswana 1:1 million map Edition 5, 

2006 
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2.3. Country Profile 

Botswana, one of Africa's most stable countries, is a large (581,730 km2), landlocked country. 

Botswana gained independence from Britain in 1966 and in the years that followed, supported 

by the discovery of diamonds, it has been one of the fastest growing economies in the world 

and moved into the ranks of upper-middle income countries.  The country is the continent's 

longest continuous multi-party democracy.  It is relatively free of corruption and has a good 

human rights record.  Gaborone is the capital city of Botswana and the major languages are 

English (the official language) and Setswana. 

Botswana is sparsely populated (~2 million people) and protects some of Africa's largest areas 

of wilderness.  Safari-based tourism, which is tightly controlled and often upmarket, is an 

important source of income.  

Botswana has a well-established mining industry with many service providers located in 

Gaborone.  A full range of modern banking, shopping, educational and recreational facilities are 

available within Gaborone.  Most Government Ministries and Departments have their main 

offices in Gaborone. 

Botswana is the world's largest producer of diamonds, which has transformed it into a middle-

income nation.  Botswana faces a key policy dilemma of how to grapple with the predicted 

decline in previously buoyant diamond revenues.  Projections of future diamond revenues are 

uncertain.  While diamonds may not be fully exhausted for another generation, output is already 

well past its peak.  While Botswana has made some progress in reducing its dependence on 

diamonds in the past twenty years, the level of economic diversification needed to offset 

diminishing mineral revenues will remain a challenge.  Supporting information was obtained 

from the following websites: 

http://www.bbc.com/news/world-africa-130403767 

http://www.worldbank.org/en/country/botswana/overview8 

  

http://www.bbc.com/news/world-africa-130403767
http://www.worldbank.org/en/country/botswana/overview8
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2.4. Legal aspects and permitting 

Botswana has a modern Mining Law, which is comparable to some of the best mining legislation 

in the world. A full list of legislation relevant to the project is provided in Table 2-1. 

Table 2-1:- Botswana Mining Legislation 
    

Legislation Responsible Government Entity Comments 

Mines and Minerals Act, 1999 and 

regulations 
Department of Mines 

Provides guidance on the 

licensing procedure for extraction 

of all minerals including water. 

Explosives Act, 1962 Department of Mines 

To provide control of the 

manufacture, importation, sale, 

transport, storage, use and 

disposal of explosives 

Mines, Quarries, Works and 

Machinery and Regulations 
Department of Mines 

Act to provide for safety, health 

and welfare of persons engaged 

in prospecting, mining and 

quarrying operations (including 

related works).  Makes provision 

for inspection and regulation of 

mines, quarries, works and 

machinery used.  

Tribal Land Act, 1968 Land Board 

The Act governs access to and 

administration of land within all 

tribal areas of Botswana.  It sets 

out regulations and procedures for 

land allocations.  Land Boards 

handle the administration of land 

in tribal areas and oversee land 

allocation and development of all 

land in all their areas of 

jurisdiction.  

Environmental Assessment Act, 

2011 

Department of Environmental 

Affairs (DEA) 

The Act provides for the carrying 

out of an EIA for all projects that 

may have adverse effects on the 

environment.  DEA is mandated to 

review the Scoping Report, Terms 

of Reference (TOR) and Final 

Report.  

Monuments and Relics Act, 2001 
Department of National Museum 

& Monuments 

The Act ensures preservation and 

protection of ancient monuments, 

ancient workings, relics and other 

objects of aesthetic, 

archaeological, historical or 

scientific interest.  It requires that 

any activity, which may result in 

the disturbance of the land 

through excavation and extraction, 

should be subjected to an 

Archaeological Impact 

Assessment to ensure that no 

archaeological sites are destroyed 

during excavation.  A detailed AIA 

for Masama Coal Mine will be 

undertaken. 

The Forest Act, 1968 
Department of Forestry and 

Range Resources 

The Act provides for the utilization 

and protection of forest produce.  

It serves to declare certain areas 

as forest reserves and provides 
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for regulations for such reserves.  

Recognition is given to the use by 

local communities of forest 

resources for firewood, building 

materials, medicine and utensils 

through the forest.  The project 

implementation will ensure 

adequate protection of the forests 

within the project area 

Water Act, 1968 Department of Water Affairs 

The Act defines the ownership of 

any rights to the use of water and 

provides for the grant of water 

rights and servitudes.  The Act 

states that there will be no right of 

property in public water including 

groundwater and water in any 

natural streams, rivers, lakes and 

dams.  It covers all aspects of 

water abstraction and disposal of 

effluent into natural streams.  

Wildlife Conservation and National 

Parks Act, 1992 

Department of Wildlife and 

National Parks. 

The Act provides for the protection 

of wildlife and conservation of 

National Parks.  Even though 

most of the District supports more 

livestock than wildlife. 

Waste Management Act, 1998 

Department of Waste 

Management and Pollution 

Control 

The Act provides for the 

minimization of pollution of the 

environment, and the 

conservation of natural resources; 

the planning, facilitation and 

implementation of advanced 

systems for the regulation of 

trans-boundary movements of 

waste and its disposal.  Any waste 

produced during the project 

should be managed in accordance 

with the Act. 

Herbage Preservation (Prevention 

of Fires) Act, 1977 

Department of Forestry and 

Range Resources 

This Act aims to prevent and 

control bush and other fires with 

Sections (4, 6 and 9) concerning 

fire control and firebreaks, and the 

penalties for contravention 

(Section 14).  Since the project is 

implemented in a bushy area, it is 

important that the provisions of 

this Act are followed in order to 

prevent bush fires 

Agricultural Resources 

(Protection) Act, 1973 

Department of Forestry and 

Range Resources 

The Act provides for the protection 

of Botswana’s agricultural 

resources, which are defined as 

animals, birds, plants, soils, 

vegetation, veld products, fish etc.  

There will be vegetation clearing 

during project development and 

therefore the Act applies. 

Borehole Act, 1956 Department of Water Affairs 

Provides guidelines on the 

manner in which boreholes in the 

country need to be drilled and the 

extraction rates.  

Road Traffic Act, 2008 
Department of Road Transport 

and Safety 
Many sections of this Act are 

relevant to the proposed 
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development just as they are to 

everyday life on the roads of 

Botswana, with general 

compliance clearly essential to the 

health and safety of all road users 

including project contractors. 

Atmospheric Pollution 

(Prevention) Act, 1971 

Department of Waste 

Management and Pollution 

Control 

The Act provides a regulatory 

framework for industrial activities 

and other activities that have 

emissions into the atmosphere in 

order to reduce pollution.  Since 

the proposed project involves 

excavation for mining it must be 

implemented within the provisions 

of the Act to minimize the dust 

impact 

The various types of mineral licences are briefly explained below: 

▪ Prospecting Licence 

• A Prospecting Licence is valid for an initial three-year period with two renewals each 

not exceeding two years.  Further extensions may be granted.  The maximum size for 

a prospecting licence is 1,000 km2 and the area must be reduced by half at the end of 

each renewal or at a lower proportion as the Minister may agree. 

• Applicants for a Prospecting Licence must have access to adequate financial resources 

and technical competence to carry out effective prospecting. 

▪ Retention Licence 

• A holder of a Prospecting Licence may apply for a Retention Licence in relation to an 

area and a mineral after carrying out a Feasibility Study in respect of the deposit and 

the study has established that the deposit cannot be mined profitably at the time of 

application 

• A Retention Licence is valid for three years, renewable once for a further three years. 

▪ Mining Licence 

• A holder of a Prospecting Licence, Retention Licence or a waiver may apply for a Mining 

Licence. 

• A Mining Licence can be granted for a period not exceeding twenty-five years, with 

unlimited renewal periods not exceeding twenty-five years each. 

2.4.1. Minergy Coal Assets 

Minergy Coal’s assets include the following licenses as shown in Table 2-2 and further 

described in paragraph 2.4.2 and paragraph 2.4.3. 
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Table 2-2:- Minergy Coal Assets 

    

License Commodity Name Holder 
Interest 

(%) 
Status 

Expiry 

Date 
Area Comments 

ML2018/9L Coal 
Masama 

Coal Mine 

Minergy 

Coal 

(Pty) 

Ltd 

100% Production 
09 August 

2043 
67.137 

km². 

Production 

in start-up 

phase 

PL278/2012 Coal 
Masama 

Coal 

Project 

Minergy 

Coal 

(Pty) 

Ltd 

100% Exploration 
30 

September 

2021 

243 

km² 

Exploration 

area 

surrounding 

the mining 

licence 

PL052/2019 
Industrial 

Minerals 

(Granite) 

Bokaa 

Project 

Minergy 

Coal 

(Pty) 

Ltd 

100% Exploration 
31 March 

2022 
449.9 

km² 

For road 

construction 

materials 

PL093/2017 
Industrial 

Minerals 

(gravel) 

Dikgonnye 

Project 

Minergy 

Coal 

(Pty) 

Ltd 

100% Exploration 
30 June 

2020 
30.93 

km² 

For road 

construction 

materials 

ML2018/25L Gravel BP2 

Minergy 

Coal 

(Pty) 

Ltd 

100% Development* 
Renewal 

submitted 
0.070 

km² 

Lies inside 

PL093.2017. 

For road 

construction 

materials. 

To be 

renewed. 

ML2019/12L Gravel BP3 

Minergy 

Coal 

(Pty) 

Ltd 

100% Development* 
12 

February 

2022 

0.074 

km² 

Lies inside 

PL093.2017. 

For road 

construction 

materials. 

ML2019/20L Gravel BP5b 

Minergy 

Coal 

(Pty) 

Ltd 

100% Development* 
29 June 

2022 
0.051 

km² 

Lies inside 

PL093.2017. 

For road 

construction 

materials. 

ML2019/21L Gravel BP5a 

Minergy 

Coal 

(Pty) 

Ltd 

100% Development* 
29 June 

2022 
0.038 

km² 

Lies inside 

PL093.2017. 

For road 

construction 

materials. 

ML2019/22L Gravel BP4 

Minergy 

Coal 

(Pty) 

Ltd 

100% Development* 
29 June 

2022 
0.137 

km² 

Lies inside 

PL093.2017. 

For road 

construction 

materials. 

* Mining to commence when road construction starts 

2.4.2. Minergy Coal’s Prospecting Licence (PL278/2012) 

The Prospecting Licence (PL278/2012) granted to Minergy Coal, gives it the exclusive right to 

prospect for coal. The licence covers an area of 243 km². The first term of the licence period for 

PL278/2012 commenced on 1 October 2012 and expired on 30 September 2015, the first period 

of three years.  The licence was then renewed for two 2-year periods from 1 October 2015 to 

30 September 2017 and 1 October 2017 to 30 September 2019.  This gave a total exploration 

period of seven years (before extensions).  A 2-year extension of the Prospecting Licence has 

now been granted from 1 October 2019 to 30 September 2021. A Prospecting Licence confers 
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various rights to its holder, including that the holder may enter upon any land to which his 

prospecting permit relates together with his servants and agents. 

2.4.3. Minergy Coal’s Mining Licence (ML2018/9L) 

The Botswana Ministry of Mineral Resources, Green Technology and Energy Security granted 

Minergy Coal (Pty) Ltd a Mining Licence number ML2018/9L to mine coal in the mining licence 

area as indicated on the plan in Figure 2.2 for a period of 25 years commencing on 10 August 

2018 and ending 09 August 2043, and subject to the provisions of the Act and to the terms and 

conditions of the License. 

2.4.4. Minergy Coal’s Other Prospecting Licences and Mining Licences 

Minergy Coal holds two Prospecting Licences for Industrial Minerals, PL093/2017 and 

PL052/2019.  The purpose of these licences is to prospect for and source suitable material for 

construction purposes, primarily for the construction of a new access road to the mine site.  

Suitable material for the construction of a gravel road has been identified along the road 

alignment and five Mining Licences for gravel have been granted.  These are the “Borrow Pits” 

along the road from which material will be sourced.  PL052/2019 covers an area with potential 

for “G1” road construction material should it be necessary to tar the access road in future. 
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Figure 2.2:- Mining Licence No. 2018/9L 

 

2.4.5. Surface Rights 

A Prospecting Licence confers various rights to its holder, including that the holder may enter 

upon any land to which his prospecting permit relates together with his servants and agents, 

and may, prospect thereon for the mineral(s) to which his prospecting licence relates, drill 

boreholes and make such excavations as may be necessary, and erect camps and put up 

temporary buildings for machinery necessary for prospecting purposes.  

These rights are accordingly conferred to Minergy Coal in terms of PL278/2012 and the 

Prospecting Licenses.  
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The entire licence representing the Masama Coal Project is in a category of land in Botswana 

called Communal or Tribal Land in accordance with Botswana’s Tribal Land Act Chapter 32.02, 

2008 (1968)9.  No ground in the project area falls in a national conservation area or similar 

category.  Tribal Land is vested in various Land Boards (regulated organisations of the state in 

terms of the Tribal Land Act) in trust for the benefit and advantage of the citizens of Botswana. 

The Tribal Land category represents ~70% of all land in Botswana (State Land and Freehold 

represents the difference), mainly consisting of rural areas, which are not free hold title.  

Each Land Board has a specific area of jurisdiction and subject to approval of the Ministry of 

Lands and Housing has the power to allocate (free of charge) use of land (evidenced by a 

Section 13 certificate of grant from the land board), but not ownership to citizens and non-

citizens in accordance with a prescribed process.  In the Masama Coal Project area existing 

land allocations have mainly been for cattle posts and low productivity ploughing fields.  Land 

Boards are empowered to acquire, repossess and rezone tribal land where any customary land 

rights (e.g. ploughing field) have been granted, and compensation is calculated in accordance 

with a published schedule which categorises the nature of the buildings or similar relating to the 

applicable area.  

Once the Land Board has cleansed the area of any customary land rights, the “Surface rights” 

to the mine are secured mainly by way of Agreement of Grant of Lease (which is a Common 

Law Grant of lease) between Minergy Coal and the Land board.  An Agreement of Grant of 

Lease may be granted for a period of up to ninety-nine (99) years.  The Agreement of Grant of 

Lease is to be registered with the Deeds Registry, upon the approval by the Director of Surveys 

and Mapping of various prescribed surveys, plans, diagrams and maps to be completed by a 

registered surveyor. 

On 13 December 2017 the Kweneng Land Board granted Minergy Coal provisional surface 

rights for the proposed opencast mine area. 

On 9 November 2018 the Kweneng Land Board granted Minergy Coal a lease covering an area 

of 925.8 Hectares in the Bakwena Tribal Territory. This lease falls entirely within the area of 

ML2018/9L as shown in Figure 2.3 below and covers the area required for Section A opencast 

mining area as well as the related mine infrastructure. The lease is valid for a term of 25 years 

from 9 November 2018 and can be renewed. 
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Figure 2.3:- Surface Lease Area 

 

2.4.6. Legal Proceedings 

From the Effective Date of this CPR up to the date this CPR was issued, the CP is not aware 

of any material changes that have occurred in relation to Masama Coal Mine.  Work undertaken 

prior to the inspection by the CP has been validated and the information can be relied on. 

The Directors of Minergy Coal have confirmed by means of a written statement that there are 

no pending or existing legal proceedings against the company that may have an influence on 

the current Prospecting Licences or the Company’s granted Mining Licences.  

2.5. Royalties and Liabilities (1.2 (ii); 1.6 (i); 1.7 (i)) 

In Botswana, the holder of a Mining Licence is liable to pay royalties on a monthly basis to the 

government.  The royalties are calculated as a percentage of gross market value (defined for 

the purposes of the royalty calculation as the sale value receivable at the mine gate in an arm’s 

length transaction without discounts, commissions, or deductions) and are as follows for 

different commodities: 

▪ 10% Precious Stones 

▪ 5% Precious Metals 

▪ 3% Other Minerals or Mineral Products 

Coal products produced at the mine will incur a 3% royalty. 

Botswana mining companies (for all minerals other than diamonds) are using the following 

formula to determine tax due: 
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Annual Tax Rate = 70 – 1500/x 

Where x = taxable income/gross income 

An effective corporate tax rate of 22% of profit will be applicable.  

Mining activities by their nature create changes to the local environment and once mining 

operations are complete the areas affected will need to be rehabilitated.  Minergy Coal intends 

to conduct progressive rehabilitation of the mined areas as mining progresses.  Currently in 

Botswana there is not a requirement to make a financial provision for mine closure, however, 

as a matter of policy the regulator requires a closure plan as part of the EMP for the project.  A 

“Decommissioning Programme” was included in the approved ESIA for Masama Coal Mine.  

2.6. Compliance  

This report complies with The South African Code for the Reporting of Exploration Results, 

Mineral Resources and Mineral Reserves (The SAMREC Code) 2016 Edition58  .  
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3. ACCESSIBILITY, PHYSIOGRAPHY, CLIMATE, LOCAL RESOURCES AND 

INFRASTRUCTURE 

3.1. Access (1.1 (ii), 1.2(i); 5.4 (i)) 

Botswana has a well-developed transportation network with good quality paved roads as well 

as numerous gravel roads providing access to most of the country.   

The road running north from Gaborone to Lentsweletau and on to Medie provides access to the 

West Block of the mine, while the A1 highway from Gaborone to Francistown provides access 

to the east of the mining licence area (refer to Figure 2.1).  The road from the A1 to the village 

of Dikonnye provides access to the Central portion of the project area.  Running parallel to the 

A1 highway, are a railway line, pipelines and power lines. Collectively this is often referred to 

as “Botswana’s Infrastructure Corridor”. 

Secondary roads and tracks as well as new drilling tracks provide access within the mine area.  

Notably several of the old north-south and east-west lines cleared by Shell in the 1970’s and 

1980’s, are still visible and in many cases are still in use as field tracks.  During exploration the 

base camp and core shed were located in the village of Medie. 

Access to the mine area is possible throughout the year.  However, during the summer when 

most rainfall occurs, some of the secondary gravel roads may become muddy at times.  The 

smaller sandy tracks present throughout the project area remain driveable at all times as the 

rainwater drains away quickly in the sandy soil. 

Masama Coal Mine is located just northeast of the village of Medie.  For improved access to 

the project, the gravel road from Lentsweletau to Medie has been upgraded and is being 

maintained by Minergy Coal.  However, in the longer term a new access road for the mine is 

planned which will run eastwards from the mine to just south of the village of Dikgonnye where 

it will join the existing road from Dikgonnye to the A1 highway. 

3.2. Topography, elevation, fauna and flora (1.1 (ii), 1.2 (iii)) 

The mine area is generally flat with elevation ranging from ~900 m to ~1100 m above mean sea 

level (Figure 3.1).  One small drainage line, the Dikolakolana drainage runs through the west of 

the area with only very minor drainage lines elsewhere.  Most of the area is underlain by sandy 

soil and rainwater tends to drain away very quickly. 

Vegetation in the mine environs is classified as tree savannah and more specifically, arid sweet 

bushveld and northern Kalahari tree and bush savannah. 

Land use in the area is predominantly for subsistence agriculture, livestock (cattle) and limited 

crop cultivation.  Land in the area has been well utilised and the diversity of natural fauna tends 

to be low.  
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Figure 3.1:- Masama Coal Mine Project Area Topography 

 

3.3. Climate (1.1 (ii); 1.2 (iii)) 

The south-eastern parts of Botswana have a hot semi-arid climate and fall within the subtropical 

zone. The winter period is between May and August while the summer is usually from October 

to March, with April and September as autumn and spring transition months respectively.  

Droughts are common and vary spatially and temporally.  

The annual rainfall in the south-eastern parts of Botswana, where the mine area is located, is 

~500 mm, with most falling in the summer months.  

Temperatures are high during the summer months with a mean maximum temperature of 27°C, 

winter temperatures are relatively low with an annual mean minimum of 11°C. 

Winds in Botswana are generally light and predominantly from the east or north-east but 

become gusty and fairly strong towards the end of winter.  Strong winds also occur in 

association with summer thunderstorms (Botswana National Atlas, 2001)8. 

3.4. Access 

Access to mine is by a constructed haul road from the close by village of Medie which lies within 

the West Block (Figure 2.1). 

3.5. Proximity to population centres (1.1 (ii), 1.2(i)) 

The mine lies approximately 50 km north of Gaborone, Botswana’s capital city and main 

population centre (population 231,592 in 2011).  Smaller villages are present near to and within 

the project area, the village of Lentsweletau (population 4,916 in 2011) lies approximately 20 

km south of the western part of the project and Dikgonnye (population 552 in 2011) is located 

just south of the central part of the project area.  The village of Medie with a population 424 in 

in 2011 (Botswana Census, 2011)6 lies within the West Block . 
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3.6. General infrastructure (1.1 (ii)) 

The mine is close to the existing transmission grid in Botswana, which links into the regional 

SAPP Grid.  The Isang Substation in south east Botswana (with transmission lines up to 400 

kV) is located ~20 km from the mine.  A set of three 220 kV power lines run just south of the 

project area (one line operational with two under construction).  The village of Medie and 

Masama Coal Mine have recently been connected to the Botswana Power Corporation (BPC) 

grid via a new ~25 km, 33 KV power line from a substation in Lentsweletau. 

Both villages of Medie and Dikgonnye have water supply systems.  In addition to this, there are 

numerous water boreholes in the area, which indicate the presence of extensive groundwater 

aquifers.  

Cellular network coverage is present around most villages in Botswana and in the case of 

Masama Coal Mine both Botswana Telecommunications Corporation (BTC) and Mascom 

provide mobile phone and data coverage which extends over the Masama Coal Mine area. 

  



Pivot Mining Consultants 

Masama Coal Project Page:  20 
Independent CPR on the Masama Coal Mine – 31 October 2019 

4. PROJECT HISTORY 

4.1. Previous ownership (1.4 (i), 3.1 (iv)) 

During the period between 1974 and 1982, Shell Coal Botswana (Shell) held Prospecting 

Licences (Shell, 1979/12; 1981/13; and 1982/14) that substantially overlapped with the western 

portion of PL278/2012.  During this period Shell Coal Botswana initially conducted regional 

exploration involving the drilling of wide spaced diamond boreholes over a large area and later 

focused on a smaller area with detailed drilling and exploration that overlaps with the current 

West Block of the Masama Coal Project as indicated in Figure 4.1. 

Figure 4.1:- Historic Prospecting Licenses held by Shell Coal Botswana (after Shell, 1982)14 

 

 

During the period between 1982 and when PL278/2012 was granted there is no record of any 

company holding Prospecting Licences for coal or conducting exploration in the Masama Coal 

Project area. 
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4.2. Previous exploration development (1.4 (ii)) 

The only exploration known over the Masama Coal Project (PL278/2012) is that conducted by 

Shell on their “Block S” (Shell, 197948; 198149; and 198250).  Minergy Coal has sourced much 

of the information from this work including borehole geological logs, geophysical logs, analytical 

results and some of the relinquishment reports filed with the Department of Geological Survey 

(DGS). 

Between 1974 and 1979, Shell conducted wide spaced (regional) drilling on Block S and defined 

several “reserves” that met their specifications.  More than one hundred (100) mostly fully cored 

boreholes were drilled in this phase (Shell 197948; and 198149).  A handful of these “regional” 

exploration boreholes fall within the Masama Coal Mine area and Minergy Coal has managed 

to source geological logs, downhole geophysics and analytical data for these boreholes. 

In Shell’s “Block S-East” (Figure 5.1) a focused exploration programme took place from 1980 

to 1982.  During this phase Shell drilled a further one hundred and one (101) boreholes, of these 

forty-five (45) were fully cored and fifty-six (56) were percussion boreholes.  All boreholes were 

geophysically logged, but only the fully cored boreholes were sampled, targeting the E Seam 

and A Seam (with an emphasis on the E Seam).  Minergy Coal has sourced the geophysical 

data for these holes as well as Shells’ interpretations, cross sections, resource estimates and 

summarized coal quality data for the E Seam in the final report compiled by Shell geologists 

entitled “An assessment of the geology and coal reserves of Block S-East Botswana” (Shell, 

1982) 50.  

Shell also conducted ground geophysical surveys, magnetics, and gravity as well as some 

electrical resistivity survey.  However, Minergy Coal has not yet been able to source these 

results or the raw data for this work. 

Other than the work conducted by Shell, described above, no further exploration is known to 

have taken place over the Block S-East areas.  There is also no record of historic, systematic, 

coal exploration on the remainder of the mine area.  The DGS borehole database records only 

a few boreholes in the mine area other than those drilled by Shell.  One borehole (believed to 

be part of a fully cored exploration program) drilled in the middle of the East Block, recorded a 

9 m intersection of “Coal and Carbonaceous Coal” and stopped in a dolerite intrusion 

immediately below the coal. 

During 2014 Minergy Coal commissioned an independent Scoping Study on the mine area, 

looking at the potential for a 7.8 Mt per annum ROM export focused opencast mine (Coffey 

Mining, 2014)15.  This study looked at mining a portion of the West Block termed “Mine A” in a 

large opencast mine.  Mining targeted the E Seam, A Seam and AU Seam over a twenty-five-

year life of mine.  The shallow portions of the “Mine A” Area completely overlap with the “Section 

A” area referred to in this report. 

The Scoping Study was based on preliminary technical and economic assessments and 

included Inferred Mineral Resources.  No historical estimates, exploration results or exploration 

targets were included in the Scoping Study. 
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4.3. Previous Coal Resource estimates (1.4 (iii)) 

In 1982 Shell estimated an in-situ coal tonnage of 325.8 Mt for the E2B Seam (E Seam) in their 

Block S East as indicated in Table 4-1 which is extracted from Shell’s 1982 final report.  The in-

situ tonnage estimation terminology used is not consistent with the current SAMREC Code and 

is therefore referenced as a guide to previous work only.  Average coal quality for this seam 

was reported at a float density of 1.5 and on a dry basis. 

Table 4-1:- In situ tonnage estimate of Lower Seam (E2B) (E Seam) and average Coal Quality at F1.5 
(calculated on a dry basis); (after Shell, 1982) 

    

SEAM E2B 

Area 
RD Raw 

Coal 

In Situ 

Tonnage 

Raw Coal 

(Mil 

tonnes) 

Average Quality Float 1.5 (d.b.) 

Ash 

% 

V.M. 

% 

GCV 

MJ/kg 

Total S 

% 

Yield 

% 

A 1.45 82.3 9.6 31.2 28.70 0.43 84 

C 
1.55 

1.44 
125.6 8.8 30.7 28.49 0.42 69 

D1 1.42 74.0 9.8 30.5 28.77 0.37 79 

D2 1.46 43.9 9.1 31.3 28.91 0.44 60 

TOTAL  325.8 9.3 30.9 28.66 0.41 74 

Shell also reported coal quality ranges for the G1 Seam (Minergy Coal’s A Seam), as indicated 

in Table 4-2 below also extracted from Shell’s 198251 final report.  Shell’s exploration was 

focused on the E2B (E Seam) and no tonnages for the G1 Seam (A Seam) were reported. 

Table 4-2:- Seam G1 (A Seam) – Quality Range and Average Float 1.5 (d.b.) Areas C and D (after Shell, 
1982 

    

Area 
Ash 

% 

V.M. 

% 

GCV 

MJ/kg 

Total S 

% 

Yield 

% 

Range (d.b.) 

C 9.0 – 10.8 26.6 – 30.1 27.71 – 28.54 0.28 – 0.69 40.3 – 59.8 

D 8.2 – 10.4 26.9 – 30.6 27.54 – 29.06 0.25 – 0.46 45.8 – 66.5 

Average (d.b.) 

C 9.8 28.3 28.12 0.39 50.0 

D 9.2 28.5 28.37 0.33 54.7 

Following the drilling program conducted by Minergy Coal in 2012, Coffey conducted a Coal 

Resource estimate in accordance with the JORC Code (2012)28 (Coffey Mining, 2013)55. 

Resources were estimated for both the West and Central Blocks for the following seams; E 

Seam, A Seam, AU Seam, K Seam and G Seam.  A total in situ Coal Resource of 2.8 Bt was 

estimated for both blocks as indicated in Table 4-3 below.  

The current report refers to the original Focus Area, which falls within the West Block of the 

Coffey Resource report and covers a smaller area.  The report also only considers Coal 

Resources in the E and A Seams and the AU Seam where it falls within the proposed opencast 

areas. 
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Table 4-3:- Coal Resource estimate for the West Block and Central Block of Masama Coal Mine by Coffey 
Mining (2013) 

    

West Block - In-situ Coal Resource and Raw Coal Qualities (a.d.b) 

Coal 

Seam 

Volume 

Mm³ 

Thick-

ness 

m 

Area 

ha 

RD 

t/m³ 
Ash % 

CV 

MJ/kg 
VM % 

GTIS 

Mt 

Geol.  

loss % 

TTIS 

Mt 

E Seam 164.377 1.55 10,604 1.51 19.60 23.10 26.00 248 20 199 

A Seam 529.231 5.00 10,584 1.52 21.70 21.60 24.50 804 30 563 

AU 

Seam 
125.512 1.60 7,845 1.64 31.90 18.80 23.40 205 30 144 

K Seam 124.680 3.45 3,614 1.66 31.00 19.10 28.40 207 30 145 

G Seam 266.975 18.10 1,475 1.83 46.20 14.00 21.90 489 30 342 

Total        1,954  1,393 

Central Block - In-situ Coal Resource and Raw Coal Qualities (a.d.b) 

Coal 

Seam 

Volume 

Mm³ 

Thick-

ness 

m 

Area 

ha 

RD 

t/m³ 

Ash % CV 

MJ/kg 

VM % GTIS 

Mt 

Geol.  

loss % 

TTIS 

Mt 

E Seam 80.695 1.65 4,891 1.51 18.70 23.50 27.30 122 30 85 

A Seam 235.073 7.50 3,134 1.70 36.20 15.90 21.40 400 30 280 

AU 

Seam 
50.257 1.60 3,141 1.67 34.60 17.70 22.00 84 30 59 

K Seam 168.347 3.80 4,430 1.71 31.00 19.10 28.40 288 30 202 

G Seam 641.705 11.40 5,629 1.77 43.70 14.30 22.00 1,136 30 795 

Total        2,029  1,421 

During 2016 Minergy Coal conducted further drilling on the mine area and completed a revised 

resource estimate in accordance with the SAMREC Code, which focused on the E and A Seams 

in a portion of the West Block of the project area (Coetzee, 2016)13.  In total, Inferred and 

Indicated Coal Resources of 347 Mt were estimated within the E and A Seams. The resource 

was divided into opencast and underground mining portions. A summary of the resource 

estimate as estimated by Coetzee (2016)13 is presented in Table 4-4 below. 
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Table 4-4:- Mineable Tonnes In Situ Coal Resource Summary – “Focus Area” (Coetzee 2016)13 

    

Coal Resources Raw Coal Qualities (Air Dried) 

SEAM AREA CLASSIFFICATION 
Average 

Seam T 

(m) 

MTIS 

Resource 

(Mt) 
RD 

C.V. 

(MJ/kg) 
ASH 

(%) 
IM 

(%) 
V.M. 

(%) 
TS 

(%) 

A Seam  
Opencast 

(Section A) 
Indicated 4.88 25.15 1.49 22.62 18.6 6.3 25.5 1.65 

A Seam  
Opencast 

(Section B) 
Indicated 5.40 36.54 1.53 21.57 19.5 6.7 24.1 1.63 

 

TOTAL A 

SEAM  

Opencast 

(Sections A 

& B) 
Indicated 5.19 61.69 1.51 22.00 19.1 6.5 24.7 1.64 

 

A Seam  
Opencast 

(Section A)  
Inferred 5.93 9.52 1.54 21.18 23.5 5.3 24.6 2.74 

 

TOTAL     

A SEAM 

Opencast 

(Section A) 
Inferred 5.93 9.52 1.54 21.18 23.5 5.3 24.6 2.74 

 

A Seam 
Underground 

(Section A) 
Inferred 4.68 166.62 1.51 22.34 20.6 5.3 24.6 2.11 

A Seam  
Underground 

(Section B) 
Inferred 5.04 15.56 1.60 18.82 28.3 5.3 22.9 0.84 

A Seam  
Underground 

(Section B) 
Inferred 5.04 15.56 1.60 18.82 28.3 5.3 22.9 0.84 

 

TOTAL       

A SEAM  

Underground 

(Sections A 

& B ) 
Inferred 4.71 182.18 1.52 22.04 21.3 5.3 24.5 2.00 

 

E Seam  
Underground 

(Section A) 
Inferred 1.68 52.41 1.44 24.57 16.4 5.2 27.0 1.28 

E Seam  
Underground 

(Section B) 
Inferred 1.84 41.30 1.59 17.80 36.5 4.0 23.2 1.64 

 

TOTAL       

E SEAM  

Underground 

(Sections     

A & B) 
Inferred 1.75 93.71 1.51 21.59 25.3 4.7 25.3 1.44 

 

TOTAL     

A & E 

SEAMS 

Underground 

(Sections     

A & B) 
Inferred  275.89 1.51 21.89 22.62 5.09 24.75 1.81 

 

TOTAL RESOURCE 347.10 1.51 21.89 22.02 5.35 24.73 1.81 

4.4. Previous Coal Reserve estimates (1.4 (iii)) 

No Coal Reserves have previously been declared for Masama Coal Mine. 

4.5. Previous production (1.4 (iii)) 

There has been no previous coal production from the mine area. 
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5. GEOLOGICAL SETTING AND COAL DEPOSIT TYPES 

5.1. Geological setting (10.2 (i), (ii)) 

5.1.1. Regional geological setting (2.1 (i)) 

The Karoo Supergroup underlies approximately sixty percent of Botswana (Clark et al. 1986)12. 

The Karoo Supergroup rests with a major unconformity on a Precambrian basement of various 

ages and types of rock.  The Karoo Supergroup is overlain by the Kalahari Group sediments. 

Coal of Permian age occurs mainly in the middle to lower parts of Karoo Supergroup in the Ecca 

Group.  The regional sub-outcrop geology of the mine area and its environs is shown in Figure 

5.1. 

The base of the Karoo Supergroup comprises the Dwyka Group, which is represented mainly 

by Dukwi Formation (diamictites, pebbly mudstones, siltstones and sandstones).  Above this 

the Ecca Group in the different areas can have thickness ranging from 40 m to 135 m. Within 

the Ecca Group the five major coal seams are developed.  The Ecca Group is overlain by 

massive, non-carbonaceous mudrocks (Thabala Formation).  This formation is succeeded 

unconformably by Upper Karoo reddish siltstone and sandstone (Lebung Group) and volcanics 

(Stormberg Lava Group). 
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Figure 5.1:- The regional sub-outcrop geology of the Masama Coal Mine and its environs 
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Figure 5.2 indicates the extent of the Karoo Supergroup in southeast Botswana.  Also shown 

on this geological map is the location of the Masama Coal Project in relation to the Waterberg 

and Mmamabula Coalfields and to the various areas of the Karoo Supergroup in Botswana. 

(after Williamson)64. 

Figure 5.2:- The location of the Masama Coal Project in relation to the Waterberg and Mmamabula 
Coalfields 

 

In accordance with Smith’s (1984)52 divisions, the Masama Coal Project is located within the 

Mmamabula Area of the Southern Belt of the Central Kalahari Sub-Basin as shown in Figure 

5.3  The Mmamabula Coalfield is contiguous with and forms the western extension of the 

Waterberg Coalfield of South Africa.    
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Figure 5.3:- Separate Areas of the Karoo Supergroup in Botswana. The location of the Masama Coal Project 
is shown after Smith, 198418 

 

Figure 5.4 shows the stratigraphy of the Waterberg and the Eastern Mmamabula coalfields. 

Although differences occur in the stratigraphic nomenclature, the stratigraphic profiles are 

similar.  The coal distribution, thickness and quality have been controlled by a combination of 

pre-Karoo palaeo-topography, pen-contemporaneous depositional processes (occurring 

immediately after the deposition of a particular stratum), post Permian faulting and subsequent 

erosion. 
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Figure 5.4:- Stratigraphic Correlation of the Waterberg and Mmamabula Coalfields (after Williamson, 1996)19 

 

5.1.2. Project geology 

In the greater Masama Coal Project area the surface geology is dominated by the presence of 

Kalahari Sands, which mask the bedrock geology.  Only occasional outcrops of the Ecca Group 

mudstones and sandstones have been observed in the field.  In the West Block of the Masama 

area, Kalahari Sands regionally ranges in thickness from 0 m to 15 m and in the Coal Resource 

area the sand cover is generally in the region of 5 m to 10 m thick.   

Geologically the West Block of the Masama Coal Project area is underlain by coaly mudstone 

and sandstone of the Mmamabula Formation of the Ecca Group (“Middle Ecca”) of the Karoo 

Supergroup. 

5.1.3. Stratigraphy and coal seams (2.1 (ii), (v), (vi)) 

The subsurface geology of Masama Coal Mine in the Focus Area and its immediate environs 

has been defined with reference to some ninety boreholes (90) drilled since 1974.  Five major 

coal seams are developed in the mine area and they have been named from the bottom to the 

top as follows; E Seam, A Seam, A Sequence, A Upper Seam, K Seam and G Seam.  The coal 

of Permian age occurs mainly in the Mmamabula Formation of the Ecca Group (“Middle Ecca”) 

of the Karoo Supergroup.  A generalised stratigraphic column is presented in Figure 5.5 and a 

summary of each geological unit and coal seam (with stratigraphic code) is provided.  Although 

the E, A and A Upper Coal Seams in the West Block are the primary focus of this report, the 
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other coal seams present and the occurrence of the E and A Coal Seams in the Central Block 

is also mentioned here for completeness. 

5.1.4. Dukwi Formation (KDBT and KDBS) (2.1 (ii), (v), (vi)) 

The Dukwi Formation consists of tillite, siltstone and fine sandstone.  It represents the equivalent 

to the Dwyka Group in South Africa. 

5.1.5. Lower Mmamabula Sandstone (KELM) (2.1 (ii), (v), (vi)) 

The Lower Mmamabula sandstone is predominantly a feldspathic sandstone unit with some 

siltstone and underlies the E Seam. 

5.1.6. The E Coal Seam (KEES) (2.1 (ii), (v), (vi)) 

The E Seam represents the lowermost robust coal seam in the succession and is dominated 

by alternating bright and dull coal layers. In some places, minor sandstone partings are present 

in the E Seam (Figure 5.5).  The E Seam is high quality coal and represents a predominantly 

underground mining target.  It is however possible that in some areas the E Seam could be 

mined by opencast (this would be after opencast mining of the A Seam in the same area).  Coal 

Resources have been defined for the E Seam within the Prospecting License area covered in 

this report.   

The E Seam in the Coal Resource area consists of a single seam ranging from 0.4 m to 2.8 m 

thick with an average thickness of 1.7 m.  Borehole S318 is excluded from the data used to 

create the geological model due to the intersection being weathered as seen on the geophysical 

log.  The E- Seam has an average coal quality of 23% Ash (ad) and CV of 22 MJ/kg.  E Seam 

is also present in the Central Block (Coffey, 2013)55, but no coal resource is declared in this 

report 

.  
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Figure 5.5:- Generalized stratigraphic column for the Masama Coal Mine area 

 

5.1.7. Middle Mmamabula Sandstone (KEMM Unit - E to A Seam Interval) (2.1 (ii), 

(v), (vi)) 

The Middle Mmamabula Sandstone unit comprises feldspathic sandstone with occasional 

carbonaceous mudstone and siltstone towards the top.  

The thickness of the Middle Mmamabula Sandstone in the Coal Resource area varies from 6.2 

m to 25.8 m with an average thickness of 15.9 m 

5.1.8. The A Seam (KEAS) (2.1 (ii), (v), (vi)) 

The A Seam represents the primary target for opencast mining in the mine area and consists 

of a robust coal seam at the base of a thicker coal and carbonaceous mudstone sequence.  The 

A Seam has been developed consistently in the project area and consists of interbedded bright 

and dull coal often with large (centimetre scale) pyrite nodules present. 

In the Coal Resource area, the thickness of the A seam is generally greater than 1.2 m up to 

5.9 m with an average thickness of 4.7 m.  The A Seam is generally of good quality, with an 
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average coal quality of 19.4% Ash (ad) and CV of 22.7 MJ/kg.  Quality increases from west to 

east, with an intensely weathered zone in the central portion, creating a large sub-crop area. 

5.1.9. Middle Mmamabula Coaly Mudstone (KEMMCM Unit - A to AU Seam Interval) 

(2.1(ii), (v), (vi)) 

This unit also termed the “A Sequence” represents the Middle Mmamabula Coaly Mudstone 

and consists of alternating layers of coal and carbonaceous mudstone.   

The thickness within the Coal Resource area ranges from 9.5 m to 15.2 m with an average 

thickness of 12.5 m but may be less where much of the unit has been removed by weathering.  

Potentially usable, but lower quality coal is present in this unit, but has not been included in the 

current Coal Resource estimate. Down-the-hole geophysical profiles through this unit show very 

clearly where the better-quality coal bands are located.  Limited sampling of these coal bands 

has taken place.  According to the geophysical profiles the units are very constant throughout 

the Coal Resource area and correlations between boreholes is possible.  

In the recent (2016) shallow A Seam drilling conducted, it was found that in some cases the top 

of this unit is truncated and the top of the sequence (including the A Upper Seam) is not always 

present. 

5.1.10. The A Upper Coal Seam (AU Seam – KEAUS unit) (2.1 (ii), (v), (vi)) 

The A Upper Seam represents the thin layers of a bright/dull coal at the top of the Middle 

Mmamabula coaly mudstone unit.  The A Upper Seam is often intensely weathered and visually 

of poor quality, e.g. borehole S298. 

Where the A Upper Seam is developed within the Coal Resource area the thickness is very 

consistent ranging from 1.1 m to 2.3 m with an average thickness of 1.2 m.  The A Upper Coal 

Seam has an average coal quality of 32% Ash (ad) and CV of 18.8 MJ/kg. 

Coal Resource for this seam is only reported in the planned opencast area. 

5.1.11. Upper Mmamabula Sandstone (KEUM Unit - AU to K Seam Interval) (2.1 (ii), 

(v), (vi)) 

This unit comprises predominantly feldspathic sandstone and represents the Upper 

Mmamabula Sandstone.  The unit is generally moderately weathered within the Coal Resource 

area and the thickness is extremely variable ranging from a few meters to over 20.0 m. 

5.1.12. The K Coal Seam (KEKS) (2.1 (ii), (v), (vi)) 

The K Seam comprises alternating layers of bright and dull coal with minor carbonaceous 

mudstone and marks the top of the Mmamabula Formation.  As the K Seam occurs higher in 

the stratigraphy, it is only present in parts of the West Block (within which the Coal Resource 

area occurs) and Central Block where the Karoo Supergroup becomes thicker (and other seams 

become deeper).  
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This seam occurs in four boreholes in West Block (within which the Coal Resource area is 

located) averaging 3.1 m in thickness (Coffey, 2013) 55.   

Although this seam is of decent quality no resources were estimated for this seam in this report; 

coal resources were however previously estimated for this seam in the West and Central Blocks 

(Coffey, 2013) 55.  Regionally within the West and Central Blocks the seam thickness ranges 

from 1.4 m to 5.0 m averaging 3.7 m (Coffey, 2013) 55. 

5.1.13. Dibete Siltstone (KEDS - K to G Seam Interval) (2.1 (ii), (v), (vi)) 

This unit is represented by Dibete siltstones and mudstones as well as subordinate sandstone 

ranging in thickness from 10.0 m to 25.0 m.  Within the Coal Resource area this unit is generally 

moderately to highly weathered. 

5.1.14. The G Coal Seam (KEDCM) (2.1 (ii), (v), (vi)) 

The G Seam consists predominately of thin bands of bright, banded coal and carbonaceous 

mudstone with some areas showing thicker partings of carbonaceous shale. 

This seam occurs in two boreholes in West Block (within which the Coal Resource area is 

located) averaging 18.1 m in thickness (Coffey, 2013) 55.   

In the Central Block the G Seam occurs in five boreholes and thickness ranges from 4.4 m to 

16.4 m averaging 11.8 m (Coffey, 2013) 55. The lower thickness of 4.4 m reflects only partial 

sampling of the G Seam by Shell. 

No Coal Resource is estimated for this seam in this report, but a resource was historically 

estimated by Coffey, (2013) 55. 

5.1.15. Thabala Mudstone (KBTM) (2.1 (ii), (v), (vi)) 

The Thabala Formation of the Beaufort Group comprises laminated mudstone and siltstone 

often bioturbated and ferruginous.  This unit, were it occurs above the G Seam within the Coal 

Resource area, is moderately weathered and according to Coffey, (2013) 55 the thickness 

ranges from a few metres to 20.0 m. 

5.1.16. KF Overburden Unit (2.1 (ii), (v), (vi)) 

This unit is represented by a layer of Kalahari Sand ranging from 0.0 m to 20.0 m in thickness 

(Coffey, 2013) 55, which obscures the bedrock geology. This unit unconformably overlies various 

Karoo lithologies and tends to thin towards the drainage lines. 

5.2. Nature of and controls on coal deposition (2.1 (ii), (v), (vi), (vii); 10.2 (i), (ii)) 

The Karoo aged coal seams in the Masama Coal Mine area and in Botswana in general were 

deposited in a post-glacial environment under cool to temperate climatic conditions.  Coal 

deposits developed as peat in low lying swamps on the edges of lakes fed by rivers with well-

developed alluvial flood plains.  Intermittent tectonic activity and resultant movement of faulted 

blocks during sedimentation resulted in the deepening of individual coal basins while 
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rejuvenation of the hinterland topography produced cyclic sedimentary sequences.  The coal 

deposits formed during periods when low energy conditions prevailed.  

Limited regional post Karoo faulting has further exerted controls on the distribution of the coal 

deposits.  Structural interpretations incorporating the work done by Shell (1982)51 as well as 

published regional geological maps and aeromagnetic data have been used in this study to 

identify domains, which were applied to the resource estimation.  One such example is the 

southern limit of the Karoo Supergroup lithologies, which is a faulted contact with Proterozoic 

Waterberg aged rocks.   

Most of Botswana’s coal deposits are typical Gondwana type coal deposits with high inertinite 

and low vitrinite contents and have also been noted to contain higher moisture contents than 

typical coal deposits from the Central Basin of South Africa.  Petrographic analyses have 

indicated that the E Seam at the mine is dominated by vitrinite (~60%) while the A Seam 

contains ~ 35% vitrinite.  Limited petrographic analyses are available though. 

The detailed nature and characteristics of each individual coal seam present in the project area 

have already been discussed under the Section 6.1.3 “Stratigraphy and Coal Seams” above. 

5.3. Geological models (2.1 (iii); 3.1 (ii), (iii); 4.1 (i), (ii); 4.2 (iv); 10.2 (ii))  

Coal seam intersections, raw coal quality data and wash density cumulative analytical results 

for the E, A and A Upper Coal Seams were captured in Microsoft Excel® spread sheets, which 

are presented in Appendix 5, 6 and 7 respectively.  The sources of the information and data 

used to conduct the Coal Resource estimate described in this report have already been 

addressed and all the sources of information are listed in the references to this report. 

Validation of the geological data took place in a Microsoft Access® Database, checking for 

missing units, duplicates and generally preparing the data to be loaded into the Minex™ 

Database for modelling purposes.  Correlation graphs for ash and calorific value per sample, 

as well as density and ash were plotted to validate quality data in the database. 

Structural features (faults) and boundaries were transferred from Model Maker® Version 12.02 

to MinexTM.  First round grids on seam thickness distribution was used to create zero contour 

lines, to aide in determining eventual resource blocks for resource reporting. 

Minex’s general growth algorithm method for gridding suits stratiform deposits and related 

qualities perfectly.  It produces smooth surfaces which replicate the regional trends of the 

geological data, while also reflecting local anomalies around ‘odd’ data points. 

The software first calculates values for the four grid intersections surrounding each data point. 

After the nodes around all borehole points are calculated, the original points are removed from 

further consideration.  The program then makes a series of passes over the grid.  At each pass, 

it calculates values for any grid node that have not been assigned a value and that are adjacent 

to an assigned node.  In other words, each iteration enlarges the calculated region around the 

original point locations. 
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All grids were limited to within the Coal Resource area, extrapolating 200 m beyond any known 

last point.  A search radius of 2000 m was applied to determine influence of points on any 

specific unknown point.  All structural controls (seam thickness, roof and floor elevations of the 

coal seams) as well as all quality data was gridded using the MinexTM growth algorithm.  

Histograms were reported on calculated grid information in Dassault Systèmes GEOVIA 

Minex™ Version 6.5.1. 

Fabric8® software was used for all structural analyses.  

All known features limiting the extent of the coal seams were applied to the model, these 

included; faults, licence boundaries, sub-outcrop limits and weathering.  A depth of weathering 

surface was also applied to limit the resource model.  The positions of faults were inferred on 

the basis of geological and geophysical interpretation, and the examination of seam and 

formation elevations.  The surface topography was supplied by the Client (based on digital 

elevation data purchased from the Department of Surveys and Mapping in Botswana).  This 

surface was used as a controlling surface for estimating the depth of weathering surface which 

in turn was used to limit the extent of the coal seams.  

The Masama Coal Deposit was modelled as a typical tabular and near horizontal, strata bound 

coal deposit where coal distribution has been controlled by “topographic” or “structural” highs 

as well as minor faulting and recent weathering.  No significantly different interpretations were 

considered in this report.  

5.4. Nature of deposit on the property (2.1 (ii), (iv), (v), (vi), (vii); 3.1 (vii); 4.1 (i), (ii); 

10.2 (i), (ii))  

The deposit types found within the project area represent strata bound coal seams of various 

thickness and quality.  The original peat accumulations that formed in the Permo-Triassic period 

underwent compression and lithification to form the sub bituminous coal deposits present today. 

The Masama coal deposit fundamentally represents a multiple seam deposit type as previously 

depicted in Figure 5.5.  The A Sequence, between the underlying A Seam and overlying A 

Upper Seam however comprises carbonaceous mudstone and mudstone with bands of bright 

and dull coal, which represents an interbedded seam deposit type.  Although the E Seam and 

the A Seam in the West Block are the primary focus of this report, the other seams present, and 

the occurrence of the E Seam and A Seam in the Central Block is also mentioned here for 

completeness. 

In the mine area two” sub-crop” areas were identified, where the coal seams were highly 

weathered.  Shell previously identified these as “Topographic High’s” (the Central High and 

smaller South West High (Shell, 1982)51 which exerted significant local control on the formation 

of the E Seam and A Seam (Figure 5.6), but the seam elevations does not seem to truncate 

against a “High”.  Two cross-sections, one orientated west-east and the other north-south, were 

drawn.  The cross-sections display the relative positions of the various seams, as well as the 

extent, continuity and the strata thickness through the Coal Resource area.  A vertical 

exaggeration of twenty times was applied in order to show the small elevation variations of the 
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coal seams.  On the eastern side of the west-east section (Figure 5.6., Section 1) a pinching 

out effect occurs towards the sub-crop structure.  The positions of the section lines are indicated 

in the insert map in Figure 5.6.  This influence, although not comprehensively understood, has 

been considered in the geological interpretations and boundaries applied to the coal resource 

areas (i.e. areas on the “sub-crop” with no coal development, which have been excluded).  

The depth of weathering ranges from 15.4 m below surface to 45 m below surface, but is 

generally in the region of 23.5 m in the potentially opencast portions of the target area as 

observed in the 2016 and 2017 drilling, but is on average in the region of 27 m in the Coal 

Resource area.  In areas adjacent to faults the depth of weathering is usually the most extreme. 

The strata in the Masama Coal Mine area is regionally generally flat, dipping gently at ~3° away 

from the Southwest sub-crop.  The current exploration focuses in the environs of the Southwest 

High as described by Shell (1982) 51.  All coal seams pinch out towards the “sub-crop area”.  A 

few regional faults, trending northeast-southwest and northwest-southeast, were identified by 

Shell (1982) 51 and more recently by GM Geotech.  The southern boundary of the coal-bearing 

Ecca Group with the Waterberg Group is interpreted as a faulted-contact. 

Preliminary field structural mapping was conducted by Coetzee (2016)13 in and around an 

abandoned quarry immediately to the north of Medie.  A total of forty structural elements (joints 

and bedding planes) were measured using a Clar Compass, set for a magnetic declination of -

25° as determined with GeoMag® Version 3.0 software on 15 June 2016 (-25.14°).  This implies 

that all azimuth measures noted here are with reference to true north.  The orientation of all the 

planar geological structures was noted as Azimuth of Dip/Dip Angle; that of linear geological 

structures as Azimuth of Plunge/Plunge Angle; and that of pit faces as Azimuth of Pit Face/Pit 

Slope Angle. 
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Figure 5.6:-Two cross-sections through the Coal Resource area 
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The structural data was modelled using FABRIC8® VERSION 8.0 software. 

The maximum orientation of the six sandstone bedding planes measured in and around the 

abandoned quarry is 171/06 (Figure 5.7); the centre of gravity (the orientation of the vector sum 

of all bedding plane measures) however, is at 180/03 and can be considered horizontal for all 

practical purposes. 

Figure 5.7:- Bedding plane orientation depicted as a maximum by means of a contoured diagram of six 
measured bedding plane orientations 

 

Two joint sets, although very ambiguously defined from a total of thirty-four measurements in 

around the abandoned quarry are distinguished (Figure 5.8). 

▪ A near vertical joint set (maximum orientation at 165/87) striking more or less east-

northeast west-southwest; and 

▪ A less prominent near vertical joint set (maximum orientation at 252/85) striking more or 

less south-southeast north-northwest;  

The joint sets have a strong consistency in strike and dip, however trends within do occur. 
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Figure 5.8:- Joint sets orientations depicted as maxima by means of a contoured diagram of thirty-four 
measured joint plane orientations 

 

5.5. Coal seam thicknesses, distribution and qualities (2.1 (ii), (iv), (v), (vi); 3.1 (vi), 

(vii); 4.1 (i); 4.2 (iii); 4.5 (ii); 10.2 (i), (ii)) 

The coal seam thicknesses and thickness ranges of all the coal seams intersected in boreholes 

drilled in the Coal Resource area and which are used in this resource estimation are 

summarized in Table 5-1.  The current exploration focused only on the E, A and A Upper Seams 

(opencast) and the E and A Seams (underground), for which resource estimations are reported. 

Table 5-1:- Average coal seam depth and thicknesses in the West Block (Coal Resource area) 

    

Coal Seam 

Average Depth 

Below Surface 

(m) 

Average 

Thickness 

(m) 

Minimum 

Thickness 

(m) 

Maximum 

Thickness 

(m) 

G Seam 35.2 18.1 17.2 19.0 

K Seam 46.7 3.1 1.4 3.9 

A Upper Seam 49.0 1.6 1.1 2.2 

A Sequence 50.7 12.5 9.5 15.2 

A Seam 50.2 5.0 4.2 6.2 

E Seam 72.7 1.7 0.4 2.8 

Seam thickness contour plans for the E, A and A Upper coal seams were produced using the 

MinexTM growth algorithm gridding method.  The variation in the seam thicknesses of the E, A 

and A Upper coal seams as represented in the seam thickness contour plans in Figure 5.9 to 

Figure 5.10  are statistically depicted in Figure 5.11 to Figure 5.13.  

The E Seam thickness is relatively constant throughout the Coal Resource area.  Minor 

deviations in thickness occur in the environs of the “sub-crop” (Figure 5.9), as well as along the 
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southern E Seam resource limit to the extreme east and the west (where thinning of the seam 

is interpreted).  Yet another deviation in E Seam thickness is observed to the northeast of the 

“sub-crop” can probably be ascribed to contradictory data. 

The A Seam thickness is very constant throughout the Coal Resource area, but it is anticipated 

to thin in the immediate vicinity of the “sub-crop” (Figure 5.9) where it appears to have been 

exposed to weathering conditions.  Slightly thinner A Seam is observed in the northeast and 

along parts of the south-eastern boundary of the Coal Resource area.  Small areas of slightly 

thicker A Seam are observed immediately south and west of the “sub-crop area”.  

The A Upper Seam is not as well developed and is relatively thin throughout the Coal Resource 

area (Figure 5.10). 
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Figure 5.9:- E Seam thickness contour plan 
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Figure 5.10:- A Seam thickness contour plan 
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Figure 5.11:- E Seam statistical variation in thickness 

 

 

Figure 5.12:- A Seam statistical variation in thickness 
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Figure 5.13:- AU Seam statistical variation in thickness 

 

The following raw coal quality contour plans on an air-dried basis for the E, A and the A Upper 

Coal Seam were produced using Minex growth algorithm gridding method: 

▪ Calorific Value (MJ/kg) 

▪ Ash (%) 

▪ Moisture (%) 

▪ Volatile Matter (%) 

▪ Total Sulphur (%) 

The raw coal quality contour plans are shown in Figure 5.14 to Figure 5.28  

Histograms showing the variation in the Calorific Values (MJ/kg) of the E, A and the A Upper 

Coal Seams as represented in the Calorific Value contour plans are presented in Figure 5.29 

to Figure 5.31. 

The A and E seams both are of good quality raw coal, with average calorific values of 21.5 to 

22.5 MJ/kg on an uncontaminated air-dried basis.  Raw volatile content is in the region of 25% 

for both seams. 
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Figure 5.14:- E Seam Raw Coal Calorific Value (MJ/kg) contour plan 
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Figure 5.15:- E Seam Raw Coal Ash (%) contour plan 
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Figure 5.16:- E Seam Raw Coal Moisture (%) contour plan 
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Figure 5.17:- E Seam Raw Total Sulphur (%) contour plan 

 

 



Pivot Mining Consultants 

Masama Coal Project Page:  49 

Independent CPR on the Masama Coal Mine – 31 October 2019 

Figure 5.18:- E Seam Raw Coal Moisture (%) contour plan 
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Figure 5.19:- A Seam Raw Coal Calorific Value (MJ/kg) contour plan 
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Figure 5.20:- A Seam Raw Coal Ash (%) contour plan 
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Figure 5.21:- A Seam Raw Coal Moisture (%) contour plan 
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Figure 5.22:- A Seam Raw Coal Volatile Matter (%) contour plan 
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Figure 5.23:- A Seam Raw Coal Total Sulphur (%) contour plan 
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Figure 5.24:- AU Seam Raw Coal Calorific Value (MJ/kg) contour plan 
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Figure 5.25:- AU Seam Raw Coal Ash (%) contour plan 
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Figure 5.26:- AU Seam Raw Coal Inherent Moisture (%) contour plan 
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Figure 5.27:- AU Seam Raw Coal Volatile Matter (%) contour plan 
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Figure 5.28:- AU Seam Raw Coal Total Sulphur (%) contour plan 
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Figure 5.29:- E Seam - Histogram showing distribution of Raw Coal Calorific Value (MJ/kg) (Coal Resource 
area of Masama Coal Mine West Block). Two definite populations with specific Calorific Value are present 

within the data se 

 

 

Figure 5.30:- A Seam - Histogram showing distribution of Raw Coal Calorific Value (MJ/kg) (Coal Resource 
area of Masama Coal Mine West Block) 
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Figure 5.31:- AU Seam - Histogram showing distribution of Raw Coal Calorific Value (MJ/kg) (Coal Resource 
area of Masama Coal Mine West Block) 
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6. EXPLORATION DATA AND INFORMATION 

6.1. Remote sensing data and interpretations (3.1 (i)) 

High resolution satellite images have been compiled from data available on Google Earth Pro® 

(2012 and 2016).  No other satellite imagery has been collected by Minergy Coal for Masama 

Coal Mine and no interpretations have been done. 

6.2. Geophysics (3.1 (i), (iii)) 

Shell reported that they conducted ground magnetic and gravity surveys but this data or their 

interpretations could not be sourced. 

Aeromagnetic surveys were flown by the Fugro Airborne Surveys for the Department of 

Geological Survey (DGS) in 1986.  This data set is of excellent quality and was flown with a 200 

m line spacing, 80 m mean ground clearance and then gridded to a 50 m mesh. Minergy Coal 

purchased grids of the Total Magnetic Intensity and First Vertical Derivative from the DGS 

(Figure 6.1 and Figure 6.2). 

Figure 6.1:- Masama Coal Mine: Aeromagnetic Survey Data – Total Field 
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Figure 6.2:- Masama Coal Mine: Aeromagnetic Survey Data – First Vertical Derivative 

 

The aeromagnetic data is particularly helpful in identifying major geological boundaries, 

structures and the presence of late Karoo aged intrusive rocks affecting the Masama Coal 

Mine’s Coal deposit.  Boundaries determined from the aeromagnetic data were used to 

constrain the resource model.  The aeromagnetic survey also indicates that very few dykes or 

sills affect the mine deposit, but that in the case of the Central Block there are numerous 

northwest trending structures and dykes in the pre-Karoo basement.  Some of these structures 

have possibly been reactivated in post-Karoo times.  Down-the-hole geophysical logging was 

conducted on most boreholes drilled by Shell (1982)51 and on all boreholes drilled by Minergy 

Coal. The typical suite of data collected was, long spaced density, short spaced density, gamma 

and calliper. 

6.3. Mapping (3.1 (i)) 

No systematic surface mapping other than the structural mapping conducted by Coetzee 

(2016)13 in and around an abandoned quarry immediately to the east of Medie is known to have 

taken place in the mine area.  The lack of field mapping is due to the very limited outcrop of 

bedrock geology beneath the Kalahari Sand.  Shell (1982) 51 did however produce maps 

indicating the estimated thickness of Kalahari Sand present and also a sub-outcrop geological 

interpretation on the basis of their drilling results. 

6.4. Structural studies (3.1 (i)) 

Shell conducted a structural interpretation (1982)50 and this was incorporated into the analysis 

done in this report.  In addition, the aeromagnetic data was examined, and the presence of 
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potential structures interpreted, these were also applied in the determination of boundaries to 

the Coal Resource estimate. 

Coetzee (2016) 13 conducted a preliminary field study on joints; the results of which have already 

been discussed in Section 6.4 of this report.  

6.5. Drilling (3.1 (v), (vi), (vii); 3.2 (i), (v); 7.1 (i)) 

Between 1974 and 1979, Shell conducted wide spaced (regional) drilling on Block S and defined 

several “reserves” that met their specifications.  In excess of one hundred (100) mostly fully 

cored boreholes were drilled in this phase (Shell 197948 and 198149).  A small number of these 

“regional” exploration boreholes fall within the mine area and Minergy Coal has managed to 

source geological logs, down-the-hole geophysics and limited analytical data for these 

boreholes. 

In Shell’s S-East Block a focused exploration programme took place from 1980 to 1982.  During 

this phase Shell drilled a further one hundred and one boreholes, of these forty-five (45) were 

fully cored and fifty-six (56) were percussion boreholes.  All boreholes were geophysically 

logged, and only the fully cored boreholes were sampled, targeting the E Seam and the A Seam 

(with an emphasis on the E Seam).  Minergy Coal has sourced summary data for this drilling 

programme as well as the geophysical logs. 

Twenty fully (20) cored boreholes totalling 1,792 m were drilled by Minergy Coal during the 

period October to December 2012 in the mine area.  All the Minergy Coal boreholes were drilled 

by Diabor Botswana (Pty) Ltd. using either LY33 or XY44 drill rigs.  Boreholes were all 

completed as either HQ or TNW diameter core.  In some cases, tri-cone was used through the 

soft unconsolidated overburden and then PQ or HQ down to solid rock.  Boreholes were then 

cased to below the depth of weathering and completed with HQ or TNW diameter core. Some 

boreholes were drilled with an HQ triple tube core barrel.  All boreholes were drilled vertically, 

and down-the-hole orientation surveys were run on the first two, which confirmed very little 

deviation from the vertical starting position. 

During the drilling programme a collar table was maintained, recording the site where each 

borehole was drilled, hand held GPS co-ordinates, date started and ended, final borehole depth, 

depth of weathering, core sizes, casing inserted, geologist who logged and sampled the core, 

geophysical and orientation surveys and collar surveys as well as any other relevant 

information.  Differential GPS (DGPS) collar surveys were conducted once drilling was 

complete. 

Minergy Coal field operations were directed by Mr. John Astrup (Minergy Coal) who is the 

Exploration Manager and a geologist with twenty-two years of experience including six years 

spent on coal exploration in Botswana.  The coal logging was conducted by Mr. John Astrup 

and two independent geologists: Mr Vivian Stuart-Williams (BSc, MSc Sedimentology) and Mr 

Kelebogile Modise (BSc Geology).  The field geotechnical logging was conducted by Mr 

Blessing Chivasa (National Diploma in Geology). 

The Minergy Coal 2012 exploration programme had two main objectives:   
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▪ The first objective was to twin selected Shell boreholes to compare their seam depth, 

thickness and coal qualities in order to obtain the required level of confidence in the historic 

data.  Their collars were located within 50 m of the Shell borehole collars.  This objective 

was achieved as indicated Table 6-1. 

Table 6-1:- Comparison of Minergy Coal and Shell twin boreholes 

    

Minergy 

Coal 

Drilled 

A 

Seam 

Depth 

A Seam 

Thickness 

E 

Seam 

Depth 

E Seam 

Thickness 

Shell 

Drilled 

A 

Seam 

Depth 

A Seam 

Thickness1 

E 

Seam 

Depth1 

E Seam 

Thickness1 

MW01 39.12 5.00 56.24 1.28 SE355 39.10 4.70 56.00 1.28 

MW02 103.98 4.71 125.65 1.99 SA351 103.45 7.75 124.80 1.98 

MW03 58.70 4.48 80.36 1.67 S110 59.04 4.32 80.92 1.58 

MW05 36.29 4.93 54.13 1.40 SE335 37.00 5.00 54.80 1.52 

MW06 93.32 5.13 112.12 1.46 SE302 92.20 5.00 110.50 1.48 

E Seam thicknesses from Shell 1982 Report 13. E and A Seam depth and A Seam thickness from geophysical logs 

▪ The second objective was to infill the Shell boreholes, which were either collared within the 

Masama Coal Mine area or were within a two-kilometre radius of the project area, to satisfy 

the JORC Code (2012)16 criteria for classification of an Inferred Coal Resource.  The 

borehole spacing of the historic and Minergy Coal boreholes varies from 1.5 km to 3.5 km. 

During April and May 2016 Minergy Coal drilled a further eleven (11) fully cored boreholes 

totalling 374 m at the mine.  The drilling specifically targeted shallow A Seam resources with 

seven (7) of the eleven (11) boreholes intersecting thick, high quality A Seam at depths of 

between 21.7 m and 26.7 m (top of seam).  Seam thicknesses were between 4.5 m and 5.5 m, 

while boreholes that did not intersect the A Seam were located towards the sub-crop area.  

Drilling took place in two areas, which have been termed Section A in the east and Section B in 

the west of the Coal Resource area.  Boreholes were stopped approximately 5.0 m below the 

A Seam and were not drilled down to the E Seam.  All the boreholes were drilled by Diabor 

Botswana (Pty) Ltd as HQ3 diameter core.  All the boreholes were drilled vertically. 

The drilling programme was supervised by Mr John Astrup (Minergy Coal).  All holes were 

geophysical logged by Poseidon Geophysics who also conducted DGPS surveys of borehole 

collars.  Borehole logging and sampling was conducted by Mr Gerhard Mulder (Geologist) and 

Mrs Pauline Venter (Technical Assistant) both of whom have extensive coal experience. 

An additional 46 cored boreholes were drilled during the period from February 2017 to June 

2017, totalling 2,806 m. This drilling focused on the shallow portions of Section A and Section 

B, but also included 5 wider spaced holes within the Coal Resource area.  All boreholes were 

drilled down to approximately 5 m below the E Seam.  Most of the boreholes were drilled by 

Diabor Botswana (Pty) Ltd as HQ3 or TNW diameter core.  Discovery Drilling Contractors drilled 

4 holes (MW64, 65R, 66 and 68).  All boreholes were drilled vertically. 

The drilling programme was also supervised by Mr John Astrup (Minergy Coal).  All holes were 

geophysical logged by Poseidon Geophysics who also conducted DGPS surveys of borehole 

collars.  Borehole logging and sampling was conducted by Mr John Astrup (Geologist), Mr B 
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Chivasa (Geotechnician) and Mr Gerhard Mulder (Geologist) all of whom have extensive coal 

experience. 

A program of RC drilling was undertaken during May 2017, to fill in additional structural control 

points in particular around the sub-outcrop position of the A Seam.  Twenty-two (22) boreholes 

were completed in total (702 m) in both Section A and Section B of the Coal Resource area.  

Chips from the RC holes were collected and logged at 1 m intervals and where coal seams 

were intersected, these were sampled at 1 m intervals to check relative quality of the coal 

intersections.  Down hole geophysical logging was conducted on all holes.  Samples collected 

were submitted to Bureau Veritas Laboratory in Centurion, South Africa for raw coal proximate 

analysis. 

The borehole locations (historical (Shell) and Minergy Coal boreholes 2012, 2016 and 2017) 

are shown in Figure 6.3. 
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Figure 6.3:- Masama Coal Mine: Borehole location map (Shell and Minergy Coal) 
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The past (1974 – 1982) and present (2012, 2016 and 2017) exploration drilling programmes 

conducted by Shell and Minergy Coal respectively up to date are summarized in Table 6-2.  

In total 215 boreholes have been drilled at Masama Coal Mine, with 138 boreholes in the Coal 

Resource area. 

Table 6-2 Summary of exploration programmes  

(Historical reports and information provided by Minergy Coal). 
    

COMPANY DATE No. OF BH CORED 
OPEN-

HOLED 

WIRELINE 

LOGGING 

BH 

SPACING 

S
h

e
ll

 C
o

a
l 

B
o

ts
w

a
n

a
 

(P
ty

) 
L

td
 

1974-1975 4 3 1* BPB - 

1976 11 6 5 BPB - 

1980 25 14 11 Mini-Logger ±2 – 2.5 km 

1981-1982 76 31 45 BPB ±1.2 – 2 km 

M
in

e
rg

y
 C

o
a
l 

(P
ty

) 

L
td

. 

2012 20* 20 0 
Poseidon 

Geophysics 
2.5 -3km 

2016 11 11 0 
Poseidon 

Geophysics 
±500 m. 

2017 68 46 22 
Poseidon 

Geophysics 

±350 m; 

500m & > 

1km 

* West Block and Central Block boreholes 

138 Boreholes fall within the Coal Resource area, of which 67 are cored holes. 

6.6. Down-the-hole geophysical logging (3.2 (ii), (v)) 

All Minergy Coal boreholes were geophysically logged by Poseidon Geophysics.  Natural 

gamma, long spaced and short spaced density and calliper were measured in each borehole. 

The down-the-hole geophysical data were used to assist with depth correlation and 

adjustments where necessary and were also extensively used to ensure consistency in 

sample selection 

6.7. Borehole logging (3.2 (ii), (iii), (iv), (v); 3.3 (vi); 3.6 (i); 10.3 (i)) 

For the Minergy Coal 2012, 2016 and 2017 drilling programmes the protocol below was 

followed: 

Core was examined at the rig and a first pass orientation and marking of core was completed. 

Coal intersections were examined in detail noting zones of bright and dull coal as well as 

carbonaceous mudstone on the core, using a china marker. 

Borehole core was then transported to the central core shed in Medie, foam or rubber mats 

were placed between core boxes to ensure minimum movement of the core.  Special care 

was taken of boxes containing coal seam intersections.  Transportation of the core by vehicle 

and handling was carried out with care, disturbing the core as little as possible.   

Once in the core shed the borehole core was laid out for logging.  The core was meter marked 

with depths using reliable drilling breaks and correcting the depths through core runs with over 
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or under recovery of core.  The core was joined together wherever possible and from one row 

of core to the next within the core box.  All zones of core loss were identified and noted on the 

core or on the core box.  Where it was exceptionally difficult to accurately meter mark the 

core, the geophysical logs were used to assist by marking the depths of major lithological 

changes clearly visible on the geophysical log.  

Core recovery was recorded for each sample.  However, for the 2012 drilling this was an 

overall recovery estimate rather than linear core recovery.  Generally, the overall core 

recovery was >90% but in most cases >95%.  There were however a few samples which had 

<90% overall recovery.  Samples where overall core recovery estimates were <95% were re-

examined (on core photo’s) and a linear recovery was estimated.  When this was done only 

six samples had linear core recovery <95% and only two of these were <90%.  Where 

recovery over several samples was low in a particular borehole, these boreholes were re-

drilled, as was the case with MW05. 

The core was then logged as per Minergy Coal’s logging template, noting major lithologies, 

and providing descriptions of it and also logging zones of “core loss” as intervals where these 

occur.  Regarding the lithology, the following features were noted: 

▪ Colour; 

▪ Grain size; 

▪ Presence of easily visible grains such as “feldspathic” or “biotite” grains within sandstone 

units; 

▪ Sedimentary features such as bedding, cross bedding, laminations, bioturbation etc.; 

▪ Nature of contacts; 

▪ Dips of contacts, or bedding where clearly visible and consistent; 

▪ Fracturing and weathering. 

For the coal zones, the core was closely examined noting zones of various coal lithotypes e.g. 

bright coal, dull coal, carbonaceous mudstone and grey mudstone.  The geophysical logs 

were used to distinguish between dull coal, coaly mudstone and carbonaceous mudstone. 

Where bright and dull coal occurs as thin alternating bands, these bands were logged as 

mixed coal.  Core boxes were taken into the sunlight to assist with distinguishing bright and 

dull coal.  All units greater than 10 cm were logged as separate lithotypes. Within the coal 

zones the following were noted: 

▪ Presence of pyrite nodules, frequency and size; 

▪ Presence of secondary minerals 

▪ Presence and nature of calcite veining; 

▪ Presences and nature of siderite nodules/grains; 

▪ Secondary minerals are described in terms of frequency of occurrence and size; 

▪ Weathering and fracturing; 

▪ Degradation of the coal; 
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▪ Lithological coding was carried out as per the list of “Lith” Codes for Masama Coal Mine; 

▪ Interbedded lithologies were described separately as mixed lithologies. 

▪ Secondary properties, which are not related to a specific lithological unit, which were 

recorded independently of the lithological units, are:  

o Weathering (types and base); 

o Core losses; 

o Indurations; 

o Tectonic structures. 

▪ Stratigraphic coding is carried out as per the list of “Strat” Codes for Masama Coal Mine; 

▪ The depth of weathering was recorded in the log and in the header of the logging template 

and later in the summary collar table; 

▪ The logging geologist, date logged and changes in core size were also recorded in the 

header of the logging template; 

▪ Basic validation of the logging was done during data capture and any errors were corrected 

prior to sampling of the core. 

In addition to the geological logging, geotechnical logging was also conducted on all the 

Minergy Coal boreholes by a suitably experienced rock engineer. 

The different lithological types were identified and correlated to the down-the-hole geophysical 

logs.  The detailed sections of the logs were used to distinguish between coal and mudstone 

as well as contact types.  The core was logged using the GBIS Core Description Manual as 

basis.  

The geological setting and characteristics of coal horizons were continuously compared from 

one borehole to the other.  

At the mine it has been possible to identify a consistent sequence of samples, using a 

combination of the geophysical and geological logs and hence (to the extent possible) the 

same numbered sample should be taken in the same place in each borehole.  This greatly 

facilitates later correlation, compositing and modelling of the coal seams. 

In addition to the geological logging and coal zone inspection, the total core recovery (TCR) 

and the rock-quality designation (RQD) were recorded on the borehole logs. 
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The total core recovery (TCR) is the borehole core recovery percentage, which is defined as 

the quotient: 

TCR = (
𝑙𝑠𝑢𝑚 𝑜𝑓 𝑝𝑖𝑒𝑐𝑒𝑠

𝑙𝑡𝑜𝑡 𝑐𝑜𝑟𝑒 𝑟𝑢𝑛
)  100% 

𝑙𝑠𝑢𝑚 𝑜𝑓 𝑝𝑖𝑒𝑐𝑒𝑠   = Sum of length of core pieces 

𝑙𝑡𝑜𝑡 𝑐𝑜𝑟𝑒 𝑟𝑢𝑛   = Total length of core run 

The available records do not identify any instances of significant core loss indicating that the 

core recovery, particularly over the coal intersections, are satisfactory at >95%. 

Rock-quality designation (RQD) is a rough measure of the degree of jointing or fractures in a 

rock mass, measured as a percentage of the drill core in lengths of 10 cm or more.  RQD has 

several definitions.  The most widely used definition, originally introduced for use with NX-size 

core, is: the borehole core recovery percentage incorporating only pieces of solid core that 

are longer than 100 mm in length measured along the centreline of the core.  RQD is defined 

as the quotient: 

RQD = (
𝑙𝑠𝑢𝑚 𝑜𝑓 100𝑚𝑚

𝑙𝑡𝑜𝑡 𝑐𝑜𝑟𝑒 𝑟𝑢𝑛
)  100% 

𝑙𝑠𝑢𝑚 𝑜𝑓 100𝑚𝑚 = Sum of length of core sticks longer than 100 mm measured along the centre 

line of the core 

𝑙𝑡𝑝𝑡 𝑐𝑜𝑟𝑒 𝑟𝑢𝑛 = Total length of core run 

High-quality rock has an RQD of more than 75%, whereas low-quality rock has an RQD of 

less than 50%. 

Where recovery over several samples was low in a particular borehole, these boreholes were 

re-drilled, as was the case with MW16. 

The nature and detail of the geological and geotechnical borehole logging undertaken on the 

Minergy Coal Project is sufficient to support the classification of Resources described in this 

report. 

6.8. Sampling (3.2 (iii), (v); 3.3 (i), (ii), (iii), (iv), (v), (vi), (vii); 3.6 (i); 10.3 (ii)) 

Coal samples were obtained from boreholes, which were drilled during the Minergy Coal 2012, 

2016 and 2017 exploration programmes.  To obtain sufficient sample mass for the required 

proximate analysis, calorific value, and total sulphur per wash fraction as well as phosphorous 

content and swelling index, a minimum sample weight of ~2 kg was targeted.   

The entire borehole was then photographed.  After photographing the core, the core may be 

split with a chisel and the proportions of bright and dull coal could be more accurately 

estimated where necessary.  Samples were taken and bagged to be submitted to the 

laboratory. 
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Prior to sampling, the core was stored in the Medie core shed (out of the sun and in a “cool” 

and dry environment).  Sampling was carried out within two weeks or less of drilling.  All 

sample intervals were determined from geophysical and/or core observations and were clearly 

marked onto the core with a paint marker or chalk.  

At the Masama it has been possible to identify a consistent lithological sequence, using a 

combination of the geophysical logs and lithological descriptions and hence (to the extent 

possible) the same coal seam interval could be sampled (sample numbering with the same 

suffix) in each borehole.  This greatly facilitated later correlation, compositing and modelling 

of the coal seams.  Details of the geological and geophysical characteristics utilised in the A 

Seam selection as used by Mr Gerhard Mulder and Mr John Astrup are presented as Figure 

6.4 and Figure 6.5.  The geological setting and characteristics of coal horizons were 

continuously compared from one borehole to the other.  During the Minergy Coal 2012 and 

2017 drilling programme the E Seam was sampled as a single sample. 

All sample numbers, sampling intervals (from and to depths) as well as thicknesses were 

recorded on sample tags.  The sample tags were prepared in duplicate; one was put inside 

the bag together with the sample and the other one was stapled to the sample bag.  A 

complete sample list was subsequently completed in duplicate; one to accompany the 

samples to the laboratory and the other one filed for future reference.  Samples were placed 

in heavy duty PVC sample bags and clearly marked with the sample numbers as described 

below.  To ensure maximum representivity, whole core was sampled in all boreholes. 

Export permits were obtained before taking the samples out of Botswana.   

Samples were carefully transported to South Africa and submitted to the SANAS accredited, 

SABS Secunda Laboratory (T0230) (2012), Noko Analytical Services (T0512) and Bureau 

Veritas Inspectorate (Middelburg) (T0313) (2016) and Bureau Veritas Testing and Inspections 

South Africa (Pty) Ltd (Centurion) (T0469) for coal quality analyses.  During 2016 a selection 

of samples was sent to Letaba Civil Engineering Materials Laboratory (Pty) Ltd., (T0549) for 

foundation indictor analyses.  Samples were prepared and analysed using SABS, ASTM and 

ISO standard methods. 
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Figure 6.4:- Original sampling methodology as used by Mr Gerhard Mulder during the 2016 drilling 
programme 

 

 

Figure 6.5:- Sampling methodology developed by Mr John Astrup during the 2012 and 2017 drilling 
programmes 

 

6.9. Sample preparation and analysis (3.3 (v); 3.4 (i), (ii), (iii); 3.5 (ii); 3.7 (i), (ii), (iii), 

(iv); 10.3 (ii)) 

Approximately one hundred and fifty-eight samples (numbers as provided by the Client) from 

the Minergy Coal 2012 exploration programme were submitted to SABS Secunda Laboratory 

(SANAS: T0230).   
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The initial eighteen 2016 coal samples were transported to Middelburg by Mr Gerhard Mulder 

and personally delivered to Noko Analytical Services, a SANAS accredited testing laboratory 

(T0512) within twenty-four hours of arrival.  The residues of the eighteen samples (pulverized 

fraction -212 micron) were collected from Noko Analytical Services and submitted to Bureau 

Veritas Inspectorate Laboratories (Pty) Ltd, a SANAS accredited testing laboratory (T0313) 

to verify the Moisture Content as reported by Noko Analytical Services. 

The second batch of fifteen 2016 coal samples were submitted to Bureau Veritas Inspectorate 

Laboratories (Pty) Ltd, a SANAS accredited testing laboratory (T0313).  These samples were 

once again transported from the project to the laboratory by Mr Gerhard Mulder. 

Three soil samples were submitted to Letaba Civil Engineering Materials Laboratory (Pty) Ltd, 

a SANAS accredited laboratory (T0549) for foundation indicator tests.  

Samples from the 2017 drilling programme were submitted to Bureau Veritas Testing and 

Inspections South Africa (Pty) Ltd in Centurion a SANAS accredited testing laboratory 

(T0469).  Samples were delivered in several batches either by direct delivery (Mr John Astrup, 

Mr M Bartle, Mr G Mulder) or by courier (DHL or Botswana Couriers and Logistics).  

The ISO and South African National Standard (SANS) have a standard set of tests and 

methods that are used for coal analysis by South African laboratories.  The standard method 

of coal sample preparation was followed for all samples and is summarised as follows: 

▪ Receipt of the sample into the laboratory's electronic information management and sample 

tracking system; 

▪ Drying of sample.  All drying oven temperatures do not exceed 40° C; 

▪ Measuring mass of sample; 

▪ Determining the relative density of the sample; 

▪ Crushing the sample to -25 mm; 

▪ Screening out of the -0.5 mm fraction for proximate, calorific value (CV) and total sulphur 

analysis; 

▪ Pulverising the -0.5 mm sample; 

▪ Pulverised material split using a rotary splitter; 

▪ Washing the -25 mm +0.5 mm fraction at client specified relative densities; 

▪ Drying and weighing each fraction; 

▪ Crushing and pulverising each fraction; 

▪ Conditioning each sample for one hour; 

▪ Carrying out the proximate, CV and total sulphur analysis for each fraction and raw coal; 

▪ Automatically generating an electronic laboratory report which is emailed to the client; and 

▪ An officially signed laboratory certificate reporting on the fractional and cumulative results 

is delivered to the client. 
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▪ The determination of Crucible Swelling Index, if required was conducted on instruction of 

the client.  

▪ Retain all sample residues until further notice. 

Both Noko Analytical Services and Bureau Veritas Inspectorate Laboratories (Middleburg) 

used standard methods for the analysis of coal samples as presented in Table 6-3. 

Table 6-3 Standard tests for coal samples 

    

PARAMETER STANDARDS / TEST METHOD 

Sample Preparation ISO 13909-4 / ISO 18283 

Calorific Value (Sulphur Corrected) ISO 1928 

Total Sulphur ASTM D4239 

Apparent Relative Density Water Displacement / ISO 1014 / AS 1038.26 - 2005 

Float and Sink (Washability) ISO 7936 

Proximate Analysis ISO 17246:2010 

Proximate, calorific value and total sulphur analysis were determined for each fraction and 

raw coal.  Relative density was determined on each coal sample using the Archimedes 

principle. 

During the Minergy Coal 2012 exploration programme, densimetric (float and sink) analyses 

were conducted on -25 mm to +0.5 mm fraction at the following densities: F1.40, F1.50, F1.60, 

F1.70, F1.80, and S1.80, or as instructed and air dried.  On the lightest fraction of each sample 

(generally F1.40) determination of Crucible Swelling Number (ISO 501) and Phosphorus in 

Coal (BS1016 part 14) was conducted. 

For the Minergy Coal 2016 exploration programme densimetric (float and sink) analyses for 

the first eighteen samples were conducted on -25 mm to +0.5 mm fraction at the following 

densities: F1.45, F1.50, F1.55, F1.60, F1.65, F1.70, F1.75, F1.80, and S1.80, or as instructed 

and air dried.  Phosphorus analysis was conducted at float density 1.65 for these eighteen 

samples.  

For the second batch of fifteen samples densimetric (float and sink) analyses were conducted 

on -25 mm to +0.5 mm fraction at the following densities: F1.35, F1.40, F1.45, F1.50, F1.55, 

F1.60, F1.65, F1.70, F1.75, F1.80, and S1.80, or as instructed and air dried. 

For the 2017 sample analyses, Bureau Veritas Testing and Inspections South Africa (Pty) Ltd 

in Centurion used the standard methods of analysis as presented in Table 6-4 below.   
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Table 6-4: Standard tests for coal samples Bureau Veritas Testing and Inspections South Africa 

    

Description Procedure / Test Method 

Sample Preparation ACT-TPM-001 based on ISO 13909-4: 2001 

Float and Sinks (%) ACT-TPM-002 based on ISO 7936 – 1992 

Inherent Moisture Content (%) ACT-TPM-010 based on ISO11722: 1999 

Total Moisture (%) 
ACT-TPM-006 based on SANS 589: 2005 (Not SANAS 

Accredited) 

Ash Content (%) ACT-TPM-011 based on ISO 1171: 2010 

Volatile Matter Content (%) ACT-TPM-012 based on ISO 562: 2010 

Gross Calorific Value (MJ/kg) ACT-TPM-014 based on ISO 1928: 2009 

Total Sulphur (%) ACT-TPM-013 based on ISO 19579: 2006 

Apparent Relative Density 
ACT-TPM-009 based on AS 1038.26 – 2005 (Not 

SANAS Accredited) 

True Relative Density 
ACT-TPM-008 based on AS 1038.21.1.1-2008 (Not 

SANAS Accredited) 

Crucible Swelling Number 
ACT-TPM-015 based on ISO 501: 2003 (Not SANAS 

Accredited) 

%Phosphorus ICP method (Subcontracted Test) 

During the Minergy Coal 2017 exploration programme the analyses outlined below were 

conducted: 

▪ All Seams, all boreholes: Raw coal - Apparent Relative Density (ARD);  

▪ A and E Seam Samples: Raw Coal - samples from the first 21 holes (MW26-43, MW45, 

MW46 and MW48) tested for True Relative Density, Inherent Moisture Content and Total 

Moisture; 

▪  All Seams, all Holes – 0.5mm fraction tested for Proximate Analysis (Inherent Moisture 

Content, Ash Content, Volatile Matter Content and Fixed Carbon (by difference), Gross 

Calorific Value (GCV) and Total Sulphur (TS); 

▪ All Holes - densiometric (float and sink) analyses conducted on -25 mm to +0.5 mm fraction 

at the following densities:  

o E Seam: F1.40, F1.50, F1.60, F1.70, F1.80, and S1.80, and air dried >0.5mm fractions 

tested for Proximate Analysis (Inherent Moisture Content, Ash Content, Volatile Matter 

Content and Fixed Carbon (by difference), Gross Calorific Value (GCV) and Total 

Sulphur (TS).  Phosphorous in coal and Crucible Swelling Number determined on 

F1.40, F1.50 and F1.60 fractions. A Seam all samples: F1.40, F1.45, F1.50, F1.55, 

F1.60, F1.70, F1.80, and S1.80, and air dried >0.5mm fractions tested for Proximate 

Analysis (Inherent Moisture Content, Ash Content, Volatile Matter Content and Fixed 

Carbon (by difference), Gross Calorific Value (GCV) and Total Sulphur (TS).  

o AU Seam: F1.50, F1.60, F1.70, F1.80, F1.90 and S1.90, and air dried >0.5mm fractions 

tested for Proximate Analysis (Inherent Moisture Content, Ash Content, Volatile Matter 

Content and Fixed Carbon (by difference), Gross Calorific Value (GCV) and Total 

Sulphur (TS).  
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6.10. Database management (3.1 (viii); 3.3 (iv); 3.5 (i), (iii); 7.1 (i), (ii)) 

Borehole data and information from the 2012, 2016 and 2017 Minergy Coal exploration 

programmes as well as historic exploration were provided to GM Geotech by the Client.  

The 2012, 2016 and 2017 and historic borehole data and information was received in 

Microsoft Excel® format and was entered into a combined Microsoft Excel® database.  GM 

Geotech reviewed and validated the historic Shell data and also the drilling and analytical data 

collected by Minergy Coal in 2012, which included cross checking geological logs and 

analytical results against down-the-hole geophysical logs.  Where discrepancies were 

identified these were queried and resolved with the Client, the historic data was found to be 

reliable and was incorporated into the current database. 

Validation of the geological data took place in a Microsoft Access® Database, checking for 

missing units, duplicates and generally preparing the data to be loaded into the Minex™ 

Database for modelling purposes.  Correlation graphs for ash and calorific value per sample, 

as well as density and ash were plotted to validate quality data in the database. 

The following general activities were undertaken during database validation: 

▪ Ensure compatibility of total borehole depth data in each of the collar, assay and geology 

database files; 

▪ Check for missing and overlapping intervals in geology and overlapping intervals in all files; 

▪ Checking for duplication of information; 

▪ Checking of database coding; 

▪ Comparison of the elevations of surveyed borehole collars and topography and re-

surveying discrepancies; 

▪ Correspondence of sampled intervals and seam ‘from-to’ depths; 

▪ Identification of un-sampled intervals within seams; 

▪ Checks on seam correlation; 

▪ Detection of quality data with anomalous or zero values; 

▪ Checks that the sum of moisture, ash, volatile matter and fixed carbon contents equates 

to 100%. 

Queries were reported to the client for correction and the database was then updated. 

The seam compositing over the selected horizon was conducted at an early stage of the mine 

exploration programme to understand practical mining horizons which could yield economic 

potential.  

All boreholes were drilled vertically and since the sedimentological units are sub-horizontal, 

the intersections reported are very close to true thicknesses. 
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The sample thickness and relative density was used as a weighting for calculation of the 

cumulative quality results. 

As far as the CP has been able to ascertain, the information provided by the Client was 

complete and not incorrect, misleading or irrelevant in any material aspect.  The CP has no 

reason to believe that any material facts have been withheld. 

6.11. Quality control (3.4 (i), (iv); 3.5 (i), (iv); 3.6 (i); 7.1 (i)) 

All the SANAS accredited laboratories control of proximate values, calorific value and total 

sulphur content is maintained by a system of routine analysis of standard samples, during 

which a control sample is included after every ten analyses.  In addition, the laboratories 

participate in Proficiency Testing Schemes, which provide an external control on the accuracy 

of the laboratory's results.  All laboratories also participate in an inter-laboratory “round robin” 

system for sample preparation and total moisture determination. 

6.12. Survey data verification, audits and reviews (3.1 (v); 3.4 (iv); 3.5 (i);      

7.1 (i)) 

Several of the collars for boreholes drilled by Shell are still visible in the field, in addition the 

many of the north-south and east-west bulldozed drilling access roads put in by shell are still 

present and still in use as access tracks.  Even where the Shell bulldozed lines are no longer 

in use – the position of the line is still visible in the field and on aerial images.  The positions 

of several of the Shell boreholes were confirmed by comparison of the field observed hand-

held GPS and or DGPS position with that reported by Shell. 

Differential GPS (DGSP) surveys were conducted by Poseidon Geophysics on all boreholes 

drilled by Minergy Coal.  On completion of the drilling programme or after a sufficient number 

of boreholes had been drilled, a differential GPS (DGPS) survey was conducted.  This gave 

very accurate collar positions (Easting, Northing and Elevation) and allowed for collars to be 

plotted accurately on the DTM (Digital Terrain Model) for coal deposit modelling.  The co-

ordinate system used for collar surveys is the UTM35S projection, which makes use of the 

WGS84 ellipsoid and WGS84 datum. 

6.13. Coal quality test work (4.1 (ii); 10.4 (i)) 

Float sink wash tests were conducted on coal seams intersected in all the boreholes drilled 

by Minergy Coal during 2012, 2016 and 2017.  In 2014 available data was used by DRA to 

generate wash curves for each seam in the Scoping Study conducted by Coffey in 2014 

(Coffey, 2014)15.  The Scoping Study was based on preliminary technical and economic 

assessments and included Inferred Mineral Resources. 

The cumulate qualities per density fraction and per sample was loaded into the MinexTM 

database, which was in turn used to create composite quality grids at each float fraction 

analysed.  In this manner, all sample data became comparable.  Further composite wash-

ability curves were compiled for the E, A and the A Upper Coal Seams per borehole.  From 

the MinexTM grids that were created per density fraction and per coal quality, wash curves 

were generated per resource block.  The wash-ability curves are presented for the E Seam, 

A Seam and A Upper Coal Seams according to their Resource Classification in Figure 6.6 to 
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Figure 6.12 respectively.  The washed yield is a theoretical borehole yield.  Theoretical yields 

are based on laboratory analysis only and need to be adjusted by the relevant coal processing 

discount factor to ascertain what the expected practical product yield would be. 

Figure 6.6:- E Seam theoretical wash data and wash-ability curve for the opencast Indicated Coal 
Resource (air dried basis) 
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Figure 6.7:- E Seam theoretical wash data and wash-ability curve for the underground Inferred Coal 
Resource (air dried basis). 

 

 

Figure 6.8:- A Seam theoretical wash data and wash-ability curve for the opencast Measured Coal Resource 
(air dried basis) 
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Figure 6.9:- A Seam theoretical wash data and wash-ability curve for the opencast Indicated Coal Resource 
(air dried basis) 

 

 

Figure 6.10:- A Seam theoretical wash data and wash-ability curve for the underground Indicated Coal 
Resource (air dried basis) 
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Figure 6.11:- A Seam theoretical wash data and wash-ability curve for the underground Inferred Coal 
Resource (air dried basis) 

 

 

Figure 6.12:- AU Seam theoretical wash data and wash-ability curve for the opencast Inferred Coal Resource 
(air dried basis) 
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7. COAL RESOURCE ESTIMATES 

7.1. Estimation and modelling techniques (3.1 (vi); 3.7 (ii), (iii), (iv); 4.1 (i), (ii), (iv), 

(v); 4.2 (ii), (iv); 4.3 (i); (5.2 (i); 10.1 (i), (ii); 10.3 (ii); 10.5 (i), (ii)) 

The Coal Resource estimates were conducted in accordance with the South African Code for 

Reporting of Mineral Resources and Mineral Reserves Code (SAMREC 2016)58, as well as 

the South African guide to the systematic evaluation of Coal Resources and Coal Reserves 

(SANS10320:2004)45.  As part of the resource estimation process all available geological and 

geophysical data were reviewed in detail and during classification of the resource 

consideration was given to the consistency of the coal seam thicknesses and coal quality over 

the West Block as well as the larger Masama Coal Project Prospecting License area. 

Both the SAMREC Code (2016) and SANS Code 10320 states that “Coal Resources shall be 

reported on an in-situ density basis” and that “the in-situ moisture content is the correct basis 

for reporting Coal Resources in Public Reports”.  To make this correction on the reported 

Masama Coal Mine’s Coal Resources, a third of the 2017 borehole cores were analysed for 

both inherent sample moisture and in situ bed (total) moisture.  Further to this, both apparent 

relative density and true relative density were determined for the same samples.  The results 

are shown in Table 7-1 with the calculated unweighted average difference between total 

moisture and inherent moisture at 0.34% points and the difference between true relative 

density and apparent relative density at -0.02 g/cm3. 

Table 7-1: Comparison between Apparent Relative Density and True Relative Density 
determinations as well as Total Moisture and Inherent Sample Moisture as determined for specific 

Masama Coal Mine borehole samples 

    

 

Total 

Moisture 

(TM) 

Inherent 

Moisture 

Content 

(IM) (air 

dried) 

Difference 

Apparent 

Relative 

Density 

(ARD) 

True 

Relative 

Density 

(TRD) 

Difference 

ARD and 

TRD 

(%) (%) (%) g/cm3 g/cm3 g/cm3 

Weighted 

Average 
5.97 5.63 0.34 1.53 1.56 0.02 

Minimum 4.24 3.80 0.09 1.37 1.40 -0.03 

Maximum 6.45 6.30 0.15 1.47 1.49 1.01 

The Apparent Relative Density as determined in the laboratory has been applied in the 

Resource estimations, as well as the Inherent Moisture determinations as the effect of bed 

moisture on the density and hence the tonnage estimates are not considered to be significant 

Coal tonnage and the related coal qualities are therefore reported on and air dried basis. 

Minex’s (Dassault Systèmes GEOVIA Minex™ Version 6.5.1) general growth algorithm 

method for gridding suits stratiform deposits and related qualities perfectly.  It produces 

smooth surfaces which replicate the regional trends of the geological data, while also 

reflecting local anomalies around ‘odd’ data points. 
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The software first calculates values for the four grid intersections surrounding each data point. 

After the nodes around all borehole points are calculated, the original points are removed from 

further consideration.  The program then makes a series of passes over the grid.  At each 

pass, it calculates values for any grid node that have not been assigned a value and that are 

adjacent to an assigned node.  In other words, each iteration enlarges the calculated region 

around the original point locations. 

All grids were limited to within the Coal Resource area, extrapolating 200 m beyond any know 

last point.  A search radius of 2000 m was applied to determine influence of points on any 

specific unknown point.  All structural controls (seam thickness, roof and floor elevations of 

the coal seams) as well as all quality data was gridded using the Minex growth algorithm.  

Histograms were reported on calculated grid information in Minex™. 

The impacts of sedimentological and depositional variations; as well as the effect of the 

structural features have been examined during this study to determine its possible influence 

on the distribution and mineability of the E and the A Coal Seams. 

The mine’s Coal Deposit was modelled as a typical tabular and near horizontal, strata bound 

coal deposit where coal distribution has been controlled by “topographic” or “structural” highs 

as well as minor faulting and recent weathering.  No significantly different interpretations were 

considered in this report. 

The seam thickness lower limit applied for opencast resources of the E, A and A Upper Coal 

Seams was set at minimum thickness of 0.5 m. Opencast mining methods is only to be applied 

in those areas where the in situ strip ratio is less than 5:1 (cubic meters waste : tonnes of 

coal).  The remaining resource will be mined by underground methods. 

The interburden between the A and E Coal Seams generally is between 14.2 m and 19.5 m, 

indicating that both seams may be mined underground with or without superimposing pillars.  

Both seams are therefore included into the underground resource estimation.  The seam 

thickness lower limit applied for underground resources of the E and A Coal Seams was set 

at a minimum thickness of 1.2 m. 

The values of the critical raw coal quality parameters, namely calorific value, ash content, 

inherent moisture content and volatile matter content as reflected in the resource summary 

table implies that the raw coal quality for all three coal seams is such that no raw coal quality 

limits were applied.  Table 7-2 indicates the ranges and mean values per coal seam in the 

Coal Resource area resource boundary. 
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Table 7-2: Raw coal quality statistics summarised for the Coal Resource area 

    

Seam Stats 
Raw RD Raw CV Raw Ash 

Raw 

Volatiles 

Raw Total 

Sulphur 

g/cm3 MJ/kg % % % 

AU 

Min 1.57 15.8 28.9 21.2 0.82 

Max 1.81 19.6 36.5 24.2 4.30 

Mean 1.66 18.8 32.4 23.0 1.93 

A 

Min 1.47 18.8 12.3 21.2 0.31 

Max 1.68 24.9 28.4 24.3 3.77 

Mean 1.55 22.7 19.4 23.0 1.87 

E 

Min 1.37 15.2 8.9 20.6 .040 

Max 1.88 27.3 44.4 32.8 4.50 

Mean 1.53 22.1 22.9 26.1 1.92 

Model validation was conducted by comparing model data to the borehole point data by 

reporting grid statistics on the model and by checking the gridded data interactively at the 

borehole positions. 

All these above-mentioned examinations and the spacing of points of observation provide a 

sufficient level of confidence in the mine source data and the geological model to support the 

Coal Resource classification. 

7.2. Coal Resource classification criteria (4.1 (iv); 4.4 (i); 4.5 (v)) 

According to the South African Code for Reporting of Mineral Resources and Mineral 

Reserves Code (SAMREC 2016)1, Coal Resources may be subdivided in order of increasing 

geological confidence, into Inferred, Indicated and Measured categories. 

Further guidance on the classification of Coal Resources is provided by the South African 

guide to the systematic evaluation of coal resources and coal reserves (SANS10320:2004)2. 

The Masama Coal Mine Coal Resources were classified as Measured, Indicated and Inferred 

Resources as shown in Figure 7.1 to Figure 7.3.  The key factors considered for classification 

was borehole density in combination with the consistency of data within and beyond the 

resource boundaries of the “Coal Resource area”.  A discount of 20%, 12% and 8% was 

applied respectively to Inferred, Indicated and Measured Resources to account for unforeseen 

geological losses.  This is despite areas of known non-development of coal seams having 

already been specifically excluded from the resource areas.  This classification and the 

discount applied was determined considering the confidence levels of drilling techniques, 

logging, drill sample recovery, sub-sampling techniques and sample preparation, quality of 

assay data, verification of sampling and assaying, location of sampling points, data density 

and distribution, database integrity, geological interpretation, seam deposit type, estimation 

and modelling techniques and consistency of physical coal parameters and coal quality.  
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Figure 7.1:- E Coal Seam resource classification plan 

 

 

Figure 7.2:- A Coal Seam resource classification plan 
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Figure 7.3:- AU Coal Seam resource classification plan 

 

 

7.3. Reasonable prospects for eventual economic extraction (1.4 (ii); 4.3 (i), (ii), 

(iii), (iv), (v), (vi), (vii), (viii), (ix); 4.5 (iii); 5.2 (i); 5.3 (iii); 5.5 (iii); 10.4 (i)) 

The Coal Resources defined in this report for the Masama Coal Mine are considered to have 

reasonable and realistic prospects for eventual economic extraction on the following basis: 

▪ Geological parameters – as described in Sections 5, 6, and 7 of this report.  The coal 

present in the E, A and A Upper Coal Seams of the mine is of suitable quantity, quality, 

continuity, seam thickness and depth to be mined using opencast and underground mining 

methods currently in use in the coalfields of South Africa.  

▪ Based on the resource coal quality estimated and wash tests conducted the targeted coal 

products from each seam can be produced at acceptable theoretical product yields as 

described in Section 7. This has been confirmed for the A Seam, based on mining and 

processing experience. 

▪ Mining methods anticipated include opencast mining using truck and shovel, “roll over 

method” and shallow underground board and pillar mining using continuous miners and/or 

drill and blast techniques.  For opencast mining targeting the E and A Coal Seams, a seam 

thickness cut-off of 0.5 m and an in-situ strip ratio cut-off of 5:1 were applied.  

At present, it is considered that in situ strip ratios greater than 5:1 should be mined with 

underground mining methodology as the costs for opencast mining would begin exceeding 

those of underground mining (see Table 7-3).  For underground mining, a minimum seam 

thickness cut-off of 1.2 m was applied. With an average thickness of 4.7 m, the A Seam is 

considered well suited to exploitation through both conventional opencast and underground 
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mining methods.  The E Seam, although thinner, can also be mined using both conventional 

opencast and underground mining methods.  The E Seam resource is on average 1.7m thick, 

with 77% of the underground classified resource greater than 1.6 m thick and only 23% 

between 1.2 m and 1.6 m thick (Table 7-3).  The latter will most probably be mined using drill 

and blast mining methodology or alternative low seam mining methods.  The AU Seam will 

only be mined opencast where this seam is present within the opencast areas. 

Table 7-3: Comparison of opencast and underground mining costs is calculation of strip ratio cut off 
    

Opencast Cost Estimate Underground Cost Estimate 

Strip Ratio 

(SR) 

USD per 

ROM tonne 

per SR 

USD per 

ROM tonne 

Seam 

Thickness 

(m) 

USD per 

ROM tonne 

Seam 

Thickness 

(m) 

USD per 

ROM tonne 

1 2.73 2.73 5 12.27 1.5 21.81 

2 2.73 5.45 5 12.27 1.5 21.81 

3 2.73 8.18 5 12.27 1.5 21.81 

4 2.73 10.90 5 12.27 1.5 21.81 

5 2.73 13.63 5 12.27 1.5 21.81 

6 2.73 16.35 5 12.27 1.5 21.81 

7 2.73 19.08 5 12.27 1.5 21.81 

 

▪ Based on the depth of weathering present in the Coal Resource area at the mine (generally 20 

m to 30 m), it is anticipated that underground mining could safely take place at depths >5 m 

below the weathering surface where the hanging wall is sandstone (E Seam) and >10 m below 

the weathering where the hanging wall is mudstone (A Seam). 

▪ Based on the thickness and nature of the parting between the E and A Seams in the 

underground parts of the Coal Resource area (14 m to 20 m), both seams can be safely 

extracted underground.  Multiple seam rock engineering principles must however be 

considered to ensure parting stability.  Stability of underground operations would be improved 

if the A Seam (upper seam) is mined before the E Seam (lower seam).  Depending on the depth 

of mining, mining heights and widths and parting thickness in different parts of the underground 

mining areas, it may or may not be necessary for superimposition of coal pillars.  It is 

recommended that prior to underground mining, detailed rock engineering designs be 

undertaken for each of the underground mining areas as variations in site specific parameters 

will necessitate slightly different designs.  

▪ Coal from the mine Coal Deposit would need to be processed in order to produce saleable 

products and this would be conducted using standard coal industry processing or washing 

techniques.  The results from slim core float sink tests indicate that the coal products targeted 

at the mine could be produced at acceptable theoretical yields (See Section 6.13). This has 

been confirmed for the A Seam, based on mining and processing experience. 

▪ Current road access to the project area is good – however these may require some upgrading 

to support mining operations and a new access road and rail siding are proposed.  The mine is 

located close to the A1 highway, which provides road access to potential markets in the region.  
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An existing railway line is present approximately 40 km east of the project area and provides 

rail access to certain potential markets. 

▪ Coal product produced will be trucked directly to markets identified in the region or will be 

transported to a proposed new rail siding approximately 41 km from the mine and from there 

will be transported to markets by rail (see Figure 8.14). 

▪ At present there is one operating coal mine in Botswana, the Morupule Coal Mine.  This mine 

has been operating successfully as an underground coal mine since the 1970’s and more 

recently also as an opencast mine. 

▪ A medium sized coal mine producing in the region of 3 to 5 Mt per annum ROM coal would 

have a life of mine in the region of fifty years.   

▪ There are no legal, governmental, permitting or statutory aspects that are considered 

impediments to the prospects for economic extraction.  Legislation relevant to the project has 

been covered in Section 0 of this report.  Mining Licences in Botswana are granted for an initial 

period of up to twenty-five years and can be renewed an unlimited number of times for further 

periods of up to twenty-five years each. Such a Mining Licence has been granted to Masama 

Coal Mine. 

▪ For the Coal Resources presented in this report there are no environmental or social aspects 

that are considered impediments to the mining operations (See Section 8.7).  There is a village 

present in the resource area and areas underlying the village and up to 100 m away from the 

village boundary have been excluded from the Coal Resource.  In addition, no Coal Resources 

have been defined within 100 m of the small stream that runs east west through the project 

area.  This applied both to opencast and underground resource areas.  Under Botswana 

legislation no mining may take place within 100 m of any river without written permission from 

the Department of Mines engineer.  

▪ A road diversion will be required to mine the Section A opencast area.  

▪ The coal products proposed to be produced from the mine are similar to those currently being 

sold in the regional market and export market and can be produced by washing raw coal from 

the E Seam and the A Seam.  The yields of potential products are sufficiently high that it would 

be considered economic.  

▪ The location of the mine means that it has a distance advantage to certain of the coal markets 

in the region.  These markets could be accessed by means of road and rail transport. 

▪ Economic assumptions and parameters considered in assessing reasonable prospects for 

eventual economic extraction are as follows: 

o Coal products, similar to those that could be produced from Masama Coal Mine, are 

currently fetching prices in the region of between $37/t Free-on-Truck (FOT) and $70/t 

FOT. Export coal prices from Richards Bay are currently in the region of $65/t Free-on-

Board (FOB) 

 (http://www.barchart.com/commodityfutures/ICE_Richard_Bay_Coal_Futures/LV)20 

o Capex for starting a medium sized mine at Masama Coal Mine is anticipated to be 

similar to what it would be in the Witbank Coalfield of South Africa and based on internal 

calculations has been estimated to be in the region of $25 million.  

o Operating costs for a small to medium sized mine are anticipated to be similar to those 

elsewhere in the region and based on quotes received is expected to be in the vicinity 

of $27 to $34/sales tonne. 

http://www.barchart.com/commodityfutures/ICE_Richard_Bay_Coal_Futures/LV)20
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▪ Material risks are covered under Section 10. 

▪ For Masama Coal Mine the Resources declared are seen in the context of “eventual 

exploitation” in the near to medium term. The mine is currently in production. The Measured 

and Indicated Coal Resources declared are to be mined in an opencast operation with a 

transition to underground mining later in the life of mine. At a reasonable rate of production 

most of the Coal Resources identified in this report could be exploited within approximately fifty 

years. 

 

7.4. Coal Resource statement (4.3 (i), (ii); 4.5 (i), (vii); 10.3 (ii); 10.4 (i); 10.5 (ii); 10.4 

(i); 10.5 (i), (ii)) 

The Minable Tonnes In Situ (MTIS) Coal Resource Estimation have been prepared subsequent 

to the addition of the 2017 drilling results to the geological models for Masama Coal Mine on 

an air-dried basis and discounted for potential geological losses, quality cut-offs as well as strip 

ratio cut-off (for opencast areas) and minimum mining height cut-off (for underground areas).  

The new resource statement prepared by the CP is presented in Table 7-4 below, including raw 

coal qualities and relative density (RD) on an air dried basis and at the moisture content 

indicated.  Proposed products and theoretical yields per coal seam are included in the 

estimation. 
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Table 7-4:-: Masama Coal Mine West Block Coal Resource Estimate as at 31 October 2019 (K van Deventer) 

 

Mining 

Method 

Resource 

Classification 
Seam 

Geo-loss 

Mineable Tonnes 

In Situ 

 

Seam 

Thickness 

 

Raw Coal Qualities on an air-dried basis 

Raw RD Raw CV Raw Ash 

Raw 

Inherent 

Moisture 

Raw 
Volatile 
Content 

Raw Fixed 

Carbon 

Raw Total 

Sulphur 

(%) (tonnes) (m) (g/cm3) (MJ/kg) (%) (%) (%) (%) (%) 

OC 

Measured A 5% 13,121,309 4.80 1.51 22.5 19.1 5.73 25.5 49.7 2.10 

Indicated A 8% 49,814,962 5.02 1.57 22.3 19.6 5.69 25.1 49.6 1.75 

Indicated E 8% 19,327,250 1.55 1.55 21.6 24.3 4.83 25.9 45.0 2.26 

Inferred AU 20% 3,420,903 1.27 1.66 18.0 33.2 4.70 22.1 40.0 1.53 

Opencastable Resource  85,684,424  

UG 

Indicated A 8% 3,562,785 5.03 1.66 20.9 23.0 5.68 23.8 47.5 1.46 

Inferred A 8% 206,375,994 4.68 1.55 22.9 19.3 4.71 25.5 50.4 1.90 

Inferred E 20% 94,208,868 1.71 1.52 22.0 23.2 5.20 25.9 45.7 1.91 

Underground Mineable Resource  304,147,647  

  

TOTAL COAL RESOURCE  389,832,071  

  

Mining 

Method 

Resource 

Classification 
Seam 

Geo-loss 
Mineable Tonnes  

In Situ 

Product Coal Quality and Theoretical Yields 

Product 

Float RD 
Product CV 

Product 

Ash 

Product 

Inherent 

Moisture 

Product 

Volatile 

Content 

Product 

Fixed 

Carbon 

Product 

Sulphur 

Product 

Yield 

(%) (tonnes) (g/cm3) (MJ/kg) (%) (%) (%) (%) (%) (%) 

OC 

Measured A  13,121,309 1.53 26.2 9.6 6.54 26.9 57.0 0.39 63.0 

Indicated A  49,814,962 1.59 25.4 11.1 6.47 26.3 56.1 0.33 67.0 

Indicated E  19,327,250 1.71 26.2 11.3 5.58 30.7 53.2 0.55 77.7 

Inferred AU  3,420,903 1.72 21.0 24.4 5.44 24.6 45.6 1.00 66.0 
  

UG 
Indicated A  3,562,785 1.66 25.1 12.7 6.11 26.1 55.0 0.39 77.6 

Inferred A  206,375,994 1.61 26.0 11.1 5.31 26.5 57.0 0.36 69.7 
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Inferred E  94,208,868 1.71 26.2 11.9 4.71 30.4 52.9 0.84 73.8 

Notes 

1Borehole types used to classify the coal resource includes fully cored Diamond drill holes 

with representative sampling over all coal seams /economic units as well as Reverse 

Circulation drill holes with wireline traces 

2Wireline information from fully cored boreholes were used to correlate lithologies from the 

RC borehole wireline traces, establishing consistency in lithostratigraphy 

3Resource classification is based on both cored drill holes as well as wireline RC drill holes. 

Consistency in mapping lithostratigraphy using the gamma trace from the wireline logs was 

proved and consistency in quality distribution therefore assumed. 

4Inferred resources were extrapolated to the edges of known structural limits where 

sufficient borehole data supported the continuation of the coal seam 
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7.5. Interpretation and Conclusions 

A total Coal Resource of 390 Mt has been estimated for E, A and A Upper Coal Seams within 

the Coal Resource area of the West Block of Masama Coal Mine.  This Resource can be 

further broken down as follows: 

Opencast: A Seam Coal Resource 

▪ 13.12 Mt Measured Coal Resource  

▪ 49.81 Mt Indicated Coal Resource 

Opencast: AU Coal Seam Resource  

▪ 3.42 Mt Inferred Coal Resource 

Opencast: E Coal Seam Resource 

▪ 19.33 Mt Indicated Coal Resource 

No A Upper Coal Seam is included into the Underground resource statement due to its 

localised occurrence and its limited seam thickness. 

Underground: A Seam Coal Resource 

▪ 3.56 Mt Indicated Coal Resource 

▪ 206.38 Mt Inferred Coal Resource 

Underground: E Seam Coal Resource 

▪ 94.21 Mt Inferred Coal Resource 

A total of 85.68 Mt of opencast and 304.15 Mt underground mineable coal in situ is reported. 

Coal seam thickness distribution on the E, A and A Upper Coal Seams are shown in Table 7-5 

for the Opencast and Underground Resource classes, indicating predominantly thicker coal 

seams with the exception of the A Upper Coal seam.  Some 23% of the E Coal Seam resource 

falls within the low seam mining category (1.2 m to 1.6 m) which will be mined using suitable 

underground mining methods for thin seams.  
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Table 7-5: Coal Seam Thickness distribution within the resource classes 

 

Resource 

Class 

Mining 

Method 
Seam 

Seam 

TH 

Class 

% of 

Total 

 

Resource 

Class 

Mining 

Method 
Seam 

Seam 

TH 

Class 

% of 

Total 

Measured OC A 

<0.5m 0.0% 

Indicated UG A 

<0.5m 0.0% 

0.5m to 

1.2m 
0.0% 

0.5m to 

1.2m 
0.0% 

1.2m to 

1.6m 
0.0% 

1.2m to 

1.6m 
0.0% 

>1.6m 100% >1.6m 100% 

Indicated OC A 

<0.5m 0.0% 

Inferred UG A 

<0.5m 0.0% 

0.5m to 

1.2m 
0.0% 

0.5m to 

1.2m 
0.1% 

1.2m to 

1.6m 
0.0% 

1.2m to 

1.6m 
0.3% 

>1.6m 100% >1.6m 99.7% 

Indicated OC E 

<0.5m 0.5% 

Inferred UG E 

<0.5m 0.1% 

0.5m to 

1.2m 
33.4% 

0.5m to 

1.2m 
0.8% 

1.2m to 

1.6m 
66.1% 

1.2m to 

1.6m 
23.2% 

>1.6m 0.5% >1.6m 75.9% 

Inferred OC AU 

<0.5m 0.5% 

 

0.5m to 

1.2m 
15.2% 

1.2m to 

1.6m 
36.4% 

>1.6m 47.9% 

The Measured and Indicated Coal Resource Areas show good potential towards beneficiation 

practices and can be washed to a 26.2 MJ/kg product for the E Coal Seam and 26.2 MJ/kg 

for the A Coal Seam in Section A and 25.1 MJ/kg for A Seam in Section B. The A Upper Coal 

Seam may also be beneficiated to a 21.0 MJ/kg product.  Theoretical yields range from more 

than 63% to 78% on the different seams and product specifications. 

The potential coal product properties are shown in Figure 7.4 to Figure 7.12, indicating 

theoretical yield, product ash content, volatile content as well as sulphur content.  The washed 

information available over the inferred resource categories are still widely scattered, but it is 

believed that the current results should be proven with future drilling and sampling. 

The reference point for the Coal Resources presented in Table 7-5 would be a processing 

plant in close proximity (<10 km) to the mining area. 
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Figure 7.4:- E Seam Theoretical Product Yield % at 26.5 MJ/kg Calorific Value 
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Figure 7.5:- E Seam Product Ash % at 26.5 MJ/kg Calorific Value 
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Figure 7.6:- E Seam Product Volatile Matter % content at 26.5 MJ/kg Calorific Value 
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Figure 7.7:- A Seam Theoretical Product Yield % at 26.0 MJ/kg Calorific Value 
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Figure 7.8:- A Seam Product Sulphur % content at 26.0 MJ/kg Calorific Value 
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Figure 7.9:- AU Seam Theoretical Product Yield % at 21.0 MJ/kg Calorific Value 
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Figure 7.10:- AU Seam Product Ash% at 21.0 MJ/kg Calorific Value 
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Figure 7.11:- AU Seam Product Volatile Matter % content at 21.0 MJ/kg Calorific Value 
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Figure 7.12:- AU Seam Product Sulphur % content at 21.0 MJ/kg Calorific Value 
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7.6. Coal Resource reconciliation (4.2 (v); 4.5 (vi)) 

A detailed coal resource reconciliation is not possible because historic resource estimates have 

covered different areas and/or coal seams, the following comments can however be made: 

▪ The Resource tonnage of E Seam Resources in the current estimate is less than those 

estimated by Shell for the same seam (113.5 Mt vs 326 Mt).  However, Shell’s estimate 

covered a larger area.  

▪ The Resource tonnage estimated by Coffey (2013)55 for the E Seam and A Seam in the 

West Block of the project area is also larger than those in the current estimate as shown 

in Table 7-6 below.  It should however be noted that the area covered by the Coffey 

Resource estimate is considerably larger than the area covered in the current Resource 

estimate.  Raw coal qualities for the seams are similar in both estimates. 

▪ Comparing the 2016 and current resource estimates, an additional 43 Mt of coal resource 

has been added across all categories due to the increased drill density and re-definition of 

Inferred Coal Resources into the Indicated category.  At the Inferred Coal Resource level, 

3.4 Mt of A Upper Seam is now declared over the proposed opencast area, and 19.3 Mt of 

E Seam is now declared as Indicated Coal Resources.  A Measured Resource of 13.1 Mt 

was declared for the A Seam in the current estimate, which was not formerly declared.  Of 

the increased resource, 11 Mt is opencast resources with the remainder in the underground 

category. 

▪ The 2017 and current estimates are similar. 

 Table 7-6.1: Comparison between Resource tonnages estimated by Coffey Mining (2013), 
Coetzee (2016) (K Van Deventer) (2017)  and current Resource estimate 

     

Seam Classification 
Coffey 

Mining (2013) 

Coetzee 

(2016) 

Van 

Deventer 

(2017) 

Current 

Estimate 

AU Seam Inferred 144 Mt nil 3.4Mt 3.4 Mt 

A Seam 

Measured nil nil 12.7Mt 13.1 Mt 

Indicated nil 71 Mt 54.7 49.8 Mt 

Inferred 563 Mt 182 Mt 206.4 206.4 Mt 

E Seam 
Indicated nil nil 18.5 19.3 Mt 

Inferred 199 Mt 94 Mt 94.2 94.2 Mt 

TOTAL  906 Mt 347 Mt 389.9 Mt 390 Mt 
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8. TECHNICAL STUDIES 

In 2014 Minergy Coal completed a Scoping Study on a large (7.8 Mt per annum ROM) export 

focused opencast coal mine (Coffey, 2014)6, which covered an area that completely overlaps 

with Section A of the Coal Resource area in this report.  Many of the technical studies done in 

the Scoping Study are relevant to a small to medium size coal mine as envisaged for Masama 

Coal Mine. 

The Scoping Study referred to above was based on preliminary technical and economic 

assessments.  It was preliminary in nature and included Inferred Mineral Resources which are 

insufficient to provide certainty that the conclusions of the Scoping Study will be realised. 

Further Technical studies were initiated on Masama Coal Mine during 2016 and 2017.  These 

included Geotechnical Studies, Hydrological Studies, Environmental Studies (including several 

specialist studies, one of which addressed Acid Mine Drainage), and a coal market study.  

During 2017 and 2018 an internal assessment of the mining potential of Masama Coal Mine 

was conducted. Much of the information from that assessment is included in Section 9.1. 

8.1. Geotechnical (4.1 (ii), 5.1 (i)) 

8.1.1. Introduction 

In 2017, a slope design and geotechnical study was conducted on Masama Coal Mine by Big 

C Rock Engineering CC (Pretorius, 2017)41.  The Study focused on the Section A and Section 

B opencast areas but also covered underground design parameters for the project.  

The Study covers mining of the A Seam and E Seam.  

8.1.2. Basis of Evaluation 

The study made use of several sources of information as outlined below: 

▪ The RQD logs, geological logs, downhole geophysical logs and photos for 38 Boreholes 

(Minergy Coal 2012 and 2017 boreholes). 25 of the holes were from Section A and 13 from 

Section B. 

▪ Various site-specific rock strength and abrasiveness results from tests conducted by 

Vermeer Manufacturing Co., and Wirtgen. 

▪ Structural Mapping conducted by Prof D.S. Coetzee in 201613. 

▪ Acoustic Televiewer logs for three holes from Section A. 

▪ Various general laboratory determined mechanical properties for rock types encountered 

at the mine.  

▪ The proposed opencast mining areas. 
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8.1.3. Geotechnical Environment 

Three definite zones were identified namely: Softs, Weathered and Hards.  The average 

thicknesses of the Zones are shown in Figure 8.1 for Section A.  Further subdivisions of the 

zones are also illustrated in Figure 8.1. 

Figure 8.1:- Masama Coal Mine Geotechnical Zones 

 

8.1.4. Slope Design Outcome 

The outcomes of the slope design are described below and illustrated in Figure 8.2. 

▪ The soft soils (Kalahari sands) must be battered back at an angle of less than 38°.  This 

layer must also be pre-stripped to at least 9.2 m in advance to ensure that it does not slump 

over the crest of the highwall and does not affect the visibility when conducting crest 

inspections.  Increasing the pre-stripping distance will be advantageous when considering 

that this layer also increases in depth in some areas. 

▪ The weathered layer consisting of sandstone must be constructed to a maximum of 11.6 

m high on a separate bench, 40 m wide, separating the dark mudstone zones and the 

cream colour sandstone zone.  Where possible this bench can be constructed vertically. 

The face must be thoroughly cleaned and dressed from loose material.  In areas where 
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the weathering on the layer is excessive the bench angle can be decreased from 90° to 

70° i.e. the face position at the crest moves 4.2 m back leaving a 5 m bench width between 

the softs and weathered layer. 

▪ The mudstone layer must be separated from the A seam coal with a 3 m wide bench to 

prevent machinery and people from working directly below the highwall.  The mudstone 

face may not extend to more than 12.9 m high.  This bench will function as a catch bench. 

▪ A Coal toe of 3 m wide must be left intact to prevent working directly under the highwall. 

▪ The E Seam and A Seam workings will be separated with a 40 m working bench.  A safety 

berm must be constructed on the crest of the E Seam Highwall, 3 m from the crest edge. 

This bench width can be increased. 

▪ The E Seam highwall will be constructed vertically at 13.5 m high. The face must be 

thoroughly cleaned and dressed from loose material, with specific reference to the upper 

0.5 m mudstone layer situated above the laminated sandstone parting. 

▪ A Coal toe of 3 m wide must be left intact to prevent working directly under the highwall. 

8.1.5. Mine Inspections and updates  

Regular mine inspection visits are conducted by a qualified rock engineering practitioner, during 

such visits the conditions of pit walls and rock dumps are inspected and adherence to designs 

is assessed, where necessary remedial action is recommended. 
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Figure 8.2:- Slope design for opencast mining of A and E Seams 

 

8.2. Geohydrology 

During 2017, three Hydrological Studies were conducted as part of the Environmental Specialist 

Studies conducted for the mine: 

▪ Hydrocensus (KLMCS, 2017)  

▪ Groundwater modelling (Water Surveys Botswana 2017a) 

▪ Hydrogeological Risk Assessment (Water Surveys Botswana 2017b) 

The main findings of the above reports are as follows: 

▪ The hydrocensus provide baseline environmental data on ground water quality and found 

generally alkaline ground water conditions in the vicinity of the mine area.  

▪ Three existing boreholes in the mine area have been identified which can provide the ~ 

30m3/hr make up water required for the mine. 
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▪ Predicted water inflows into the opencast workings (including the backfilled areas) are not 

likely to be significant and have been estimated to range between ~2m3/day in Year 1 to a 

maximum of 30m3/day in Year 20. 

▪ Contaminant Transport Modelling indicates that the risk of potential sulphate pollution from 

surface sources such as the waste rock dumps and coal storage facilities as well as backfill 

material in the pit voids is minimal with modelled plumes travelling less 200 – 500 m away 

from source.  The mine site has a very low hydraulic conductivity ranging from 0.0003 – 

0.097 m/day and potential plumes are expected to remain well within the mine lease area. 

▪ Contaminant Transport Modelling at the rail siding site indicates that risk of potential 

contamination of groundwater is low with modelled plumes travelling less than 300 m from 

the siding.  Effective pollution control measures (including the pollution control dam) at the 

rail siding should effectively eliminate the risk of groundwater pollution.  

▪ The impacts of pit dewatering occur within the mine lease area and it is unlikely that they 

will extend beyond the mine lease area.  Water table drawdowns will occur locally around 

the opencast mine areas and abstraction holes but are unlikely to have a significant impact 

on surrounding private boreholes. 

▪ It is expected that the groundwater levels will recover once mining is completed and that 

the water levels in the backfilled pits will recover slowly after mine closure. 

▪ The risks of surface water flooding in the mine area is considered to be low. 

▪ A water balance for the mine was developed.  

The following hydrological impacts were identified and can be anticipated during the mining of 

the proposed pits: 

▪ Localised dewatering of upper portions of the Ecca Sandstone aquifer due to mining. 

▪ Abstraction from boreholes earmarked for the mine water supply will lower the water table 

around those holes, potentially affecting nearby private boreholes.  The closest private hole 

to the proposed abstraction holes is 800 m away.   

▪ Potential contamination of groundwater from seepage emanating from waste rock dumps, 

coal stockpiles and mined-out areas that have been backfilled. 

▪ Rebound (recovery) of groundwater water levels at the end of mining is likely to occur once 

the dewatering is switched-off and all the pits have been backfilled to the original 

topography. 

Various impact management and mitigation measures are recommended and include regular 

monitoring of groundwater conditions using a network of boreholes. The water required for the 

mine of ± 30m3/hr is being sourced from existing boreholes close to the mine area. 
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8.2.1. Acid Mine Drainage 

As part of the mine evaluation, a specialist study on the potential for Acid Mine Drainage was 

conducted (Boer, 2017).  The report concludes as follows: 

▪ The main conclusion from the study was the potential for discard material from the E seam 

and AU seam to produce AMD.  The E seam discard shows definite enhanced values of 

iron and sulphur in the leachate from samples that were submitted for analyses; 

▪ the A seam discard seems to be suitable for use as backfill material without the risk of AMD 

formation; 

▪ the borehole core samples did not show any signs of AMD potential.  This is true for the 

footwall and hanging wall samples, as well as the discard samples from the samples from 

within the interburden waste rock units;  

▪ pyritic material occurs as nodules distributed in an irregular pattern throughout the A seam. 

Most of the discards will arise from washing of the A Seam (84%) and thus if the relatively 

smaller proportion of discards from the E and AU seams (16%) were co-disposed with A Seam 

discards, the overall composition of the discards would remain near neutral or alkaline.  Such a 

co-disposal method as backfill material is considered suitable for all discards from Masama 

Coal Mine. 

8.3. Mining 

8.3.1. Mining Contractor 

Minergy Coal has appointed Jarcon Opencast Mining Botswana (Pty) Ltd (Jarcon) as the mining 

contractor with the following broad scope of work (SOW). 

▪ Establishment of all required infrastructure including: 

o Access roads 

o Pad preparation for access control, offices, workshop complex and stockpile area 

o Offices 

o Ablution Facilities 

o Workshops  

o Wash bay 

o Oil separator 

o Haul roads 

o Stockpile areas 

▪ Mining operations from bush clearing, boxcut to steady state including ongoing 

rehabilitation, excluding final void rehabilitation. 

▪ Management of softs, hards and discard stockpiles 

▪ All aspects of SHEQ management 
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▪ Minergy Coal’s geologist will provide the appropriate geological services. 

▪ Minergy Coal will provide the appropriate mine planning and survey services. 

▪ Jarcon will be responsible for the planning and executing of all drilling and blasting. 

▪ Jarcon will execute Dayworks as and when requested by Minergy Coal, based on either 

out of scope volumes measured by a surveyor or work done based on a quote defining 

expected hours and efficiency.  

▪ Jarcon will ensure the availability of pump capacity to dewater the pits in order to achieve 

Minergy Coal’s production requirements.  The integrity and capacity of the pollution control 

and storage dams are to be monitored by Jarcon.  

▪ All waste material generated by the operations shall be the responsibility of Jarcon to 

dispose of in an appropriate manner. 

▪ Minergy Coal will provide the diesel storage facility but Jarcon will maintain it. 

8.3.2. Mining Cut-offs and parameters 

Table 7-4 was used as basis to develop a Coal Reserve. 

The following mining cut-off’s and parameters were applied to develop the opencast mine 

schedule and Coal Reserve. 

▪ Minimum seam thicknesses of 0.5 m 

▪ Strip ratio of 5:1 (waste bcm: t coal) (in situ coal tonne) 

▪ Geological losses of 5 to 10% applied as follows; 5% loss applied to coal tonnes in 

Measured/Proved blocks, 8% to Indicated/Probable blocks in Section A. In Section B -10% 

applied to Indicated/Probable blocks  This level of loss is considered appropriate as 

observed variation in seam thickness is low for both A and E Seams, no dolerite intrusions 

or major faults are anticipated and any large areas with poor seam development will not 

be mined.  . 

▪ Mining losses of 5% applied to each mining block (with careful blasting and mining, this 

factor may well be less). 

▪ In pit mining dilution of 2% was applied to each mining block (this is in addition to 2% 

contamination included in the plant factor).  The level of dilution is considered appropriate 

to the geology, mining technique, size of equipment to be used and intention to use a 

mining contractor with coal mining experience as well as planned management of the 

mining contractor.  During mining, the top of the coal seam will be cleaned carefully with a 

grader or bulldozer such that virtually no hanging wall waste is included in the ROM coal 

mined.  Mining losses at 5% reflect that some coal may be lost during this process.  Coal 

blast holes will be stopped very close to the base of the coal seam such that the footwall 

is not disrupted during blasting.  The footwall rocks to the A Seam and E Seam are much 

harder than the coal and with careful mining very little footwall dilution is predicted.  In 

addition, any internal seam dilution present, such as partings, has been included in 

sampling and thus reflected in the wash test yields.  
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▪ A 2% moisture correction factor was applied to the ROM Coal Reserve tonnage as 

moisture is added to the coal for dust suppression during mining and processing.  

2% Contamination was also added to the ROM Coal Reserve tonnage. 

▪ The mine design utilises blocks 40 m wide and 100 m long 

8.3.3. Mine Design and Schedule 

Opencast mining targets primarily the 5 m thick A Seam and the ± 1.5 m – 2 m thick E Seam.  

Where the AU Seam is present it will also be mined.  Mining has been outsourced to Jarcon 

Opencast Mining Botswana (Pty) Ltd.  Mining operations started in Section A and will later move 

to Section B of the project area.  Production will ramp up to a long-term steady state production 

rate of ±3Mtpa ROM. 

8.3.4. Mining Method 

Opencast mining is by means of conventional truck and shovel, roll-over mining where 

progressive rehabilitation is conducted as mining takes place.  An example of this technique is 

shown below in Figure 8.3.  

Figure 8.3:- Mining Method 

 

 

The opencast mine started in September 2018 with an initial box cut in the west central portion 

of Section A.  This was expanded in three directions, to the east, north and south, thus providing 

multiple active mining areas and enabling a rapid ramp up in production (Figure 8.4).  

Upper Seam 

Lower Seam 

Backfill 
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Figure 8.4:- Section A Mining Layout 

 

Mining is scheduled to take place in Section A for the first 12 years before moving to Section B 

for years 13 to 20 (See Figure 8.5 and Figure 8.6 respectively).  A description of the various 

steps in the mining sequence are provided below: 

▪ Topsoil (1 m) removed and stockpiled separately 

▪ Soft overburden ranging in thickness from 1 to 12m removed as “free dig” using excavator 

and ADT’s.  A maximum bench height of 10m, mined in cuts of up to 6m and with a 38° 

sidewall angle. In the current mining area, soft overburden thickness ranges from 5 to 6 

metres and is being removed in in two cuts of approximately 2.5 to 3m with vertical walls 

▪ Hard overburden as well as the parting between the A and E Seams will be drilled and 

blasted using electronic blasting detonation and removed with 70t excavators matched with 

40t ADT’s.  A maximum bench height of 20 m is mined in 3 to 4 cuts. 

▪ Coal in both the AU, A and E Seams will be blasted separately and mined using 70t 

excavators matched with 40t ADT’s.  Coal will be transported to the ROM pad near the 

process plant.  This ROM pad is the point of reference for the Coal Resource. 

▪ Waste material will initially be stored on waste dumps outside the pit (boxcut period), until 

sufficient mining has been completed and sufficient space has been created for waste 

material to be tipped directly back into the mined-out areas of the pit.  Once at steady state, 

overburden waste material will be transported only a short distance from the advancing 

mining area to the back-fill area.  Some of the parting waste material will be placed into 

mining voids by means of dozer push.  
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▪ Discards material from the plant will also be backfilled into the mining voids.  Some trucks 

transporting ROM coals to the plant will back haul discards to the backfill areas. 

▪ Based on the acid mine drainage studies the disposal of discards and carbonaceous waste 

material will be disposed of back into the pit.  Studies forming part of the ESIA for the 

project have indicated that this can be done without causing acid mine drainage.  Such 

disposal should follow established methodologies and be guided by the recommendations 

of the acid mine drainage studies. 

▪ Progressive rehabilitation will take place as mining progresses and once an area has been 

backfilled it will be covered with topsoil to return it to original ground level.  

The following mining equipment has been selected to support the mining method from start up 

to a production rate of approximately 2Mtpa ROM coal and ~ 10M BCM waste. 

▪ 7 x 70t Excavators (374) 

▪ 28 x 40t Articulated Dump Trucks (ADT’s) 

▪ 3 x 70t Bull dozers (D10) 

▪ 3 x 40t Bull dozers (D8) 

▪ 3 x 20t Graders (140) 

▪ 3 x TLB backhoe loaders 

▪ 3 x Overburden percussion drill rigs (to be supplied by blasting sub-contractor) 

▪ 2 x Coal percussion drill rigs (to be supplied by blasting sub-contractor) 

▪ 3 x Water bowsers 

▪ 2 x Diesel bowsers 

Once production increases larger excavators and rigid dump trucks will be brought in to optimize 

the mining operation. 

8.3.5. Production Schedule 

Mine schedules are presented below for Section A – A Seam (Figure 8.6) and Sections A – E 

Seam (Figure 8.6) respectively. The Schedule for Section B in presented in Figure 8.7. 
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Figure 8.5:- Mining Schedule for Section A – A Seam 
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Figure 8.6:- Mining Schedule for Section B 
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The production schedule for the mine is presented Figure 8.7 below. 

Figure 8.7:- Production Schedule 

 

8.3.6. Current Status of the Opencast Mine 

Mining at Masama Coal Mine started in September 2018 with the Ramp and Box cut. 

Production as at the end of August 2019 is shown in Table 8-1 below. A total of 2,665,118 m3 

of overburden and 39,548 m3 of coal had been mined from the ramp and box cut. Mining 

production has been constrained by the process plant ramp up to full Phase 1 production 

capacity.  

Table 8-1:- Ramp and Box Cut Production – 31 August 2019 

    

Description Total Progressive (m3) 

Softs 1,133,629 

Hards 1,531,489 

A Seam Coal 39,548 

Parting - 

E Seam Coal - 

  
Total Burden 2,665,118 

Total Coal 39,548 

An aerial image of the progress in site development is shown in Figure 8.8.  Most of the 

equipment required for mining has been mobilised to site. 
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Figure 8.8:- Masama Coal Mine. Progress on ramp and box cut August 2019 

 

8.3.7. Underground Mining 

Opencast mining will eventually transition to underground mining. This may be once all 

opencast mining has been completed, however, it could also occur at any point during the 

opencast mining period.  The opencast mining will provide several potential access points which 

could be used to initiate underground mining.  Preliminary underground mine designs have 

been conducted; however, these are not presented here as underground mining does not form 

part of this valuation. 

8.4. Process Plant 

The coal handling and process plant is a conventional coal plant using dense medium 

separation and spirals to beneficiate the ROM coal to the various products targeted.  The 

process plant is being built in two phases;  

▪ ROM handling Section for 600 tph and first wash plant module with capacity of 250 tph 

including Product Handling, which is currently in progress.  

▪ In year 2, a second 250 tph plant module will be added, taking total plant capacity to 500 

tph  
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Each plant module will contain a single stage Dense Medium Cyclone (DMS) and bank of 

spirals. 

The process plant will comprise three sections as indicated below: 

▪ ROM Coal Handling 

▪ DMS Plant 

▪ Product and Discard Handling 

The plant will be operated at 560 to 600 running hours per month (± 6,720 to 7,200 hours per 

year) on a 4-shift basis, with planned availability of 75% to 85%.  Each 250 tph module will be 

able to treat between 140,000 and 150,000 tonnes per month (tpm) or 1.68 and 1.8 million 

tonnes per annum (Mtpa).  Total Plant Capacity will thus be 280,000 to 300,000 tpm or 3.36 

and 3.6 Mtpa 

Theoretical product yield data for the project has been estimated from float sink wash tests on 

slim core samples and needs to be adjusted with “Plant Factors” to reflect practical yields. 

Based on operating experience of coal plants in the Witbank Coalfield the following plant factors 

have been applied: 

▪ Fines – 4%, some of the fines will be dewatered and added to the Duff product 

▪ Contamination – 2% 

▪ Separation efficiency – 5% 

▪ Other 1% 

Overall plant losses are estimated at approximately 10%, as much of the fines material will be 

added to the duff product.  This gives a Plant Factor of 0.9 which is applied to theoretical yields 

to estimate practical plant yields.   

8.4.1. Plant Water Demand 

Each 250 tph plant module will require approximately 40,000 litres per hour (40m3/hr) on start 

up.  Once in steady state ±70% of the water will be recycled and hence make up water 

requirement is estimated at approximately 12,000 litres per hour (12 m3/hr).  When the plant 

reached full capacity of 500 tph, make up water supply of approximately 24,000 litres per hour 

(24 m3/hr) will be required.  A water supply of 27 m3/hr was allowed for in planning and to date 

water supply of in excess of 30m3/hr has been connected to the plant.  At present the operational 

Phase 1 module of the plant is using approximately 30m3/hr, however this is without the spiral 

plant and filter press being in place.  The water supply is of suitable quality for the plant.  

A filter press or filtech screen is required to achieve the 70% water recycling targeted.  However, 

the plant initially started without the filter press in place and during this interim period water will 

be recycled through slurry dams.  It is estimated that approximately 50% of the water will be 

recycled through the slurry dams and this will thus increase the initial make up water 

requirement for Phase 1 to ~ 20m3/hr. 
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At present 4 boreholes have been equipped and are providing approximately 30m3/hr to the 

mine. 

8.4.2. Electrical Power Demand 

The ROM section and first 250 tph Plant module with product section will require 1.5 MVA.  After 

full capacity is reached 2 MVA will be required.  

8.4.3. Process Flow 

1 ROM coal will be delivered to a stockpile. 

2 The ROM coal then will be fed into the feed bin by means of front-end loaders (FELs). 

3 The feed bin will have a grizzly which removes all the +500 mm material. 

4 The +500 mm material will then be broken down to -500 mm and returned to the feed 

bin. 

5 The -500 mm material will pass through a primary crusher breaking coal down to -150 

mm. 

6 The -150 mm material then reports to a scaling screen where the +50 mm fraction then 

reports to a secondary crusher breaking it down to -50 mm. 

7 This -50 mm material is then combined with the -50 mm material from the scaling screen 

under-pan. 

8 All -50 mm material then reports to the de-sliming screens where the -0.8 mm material is 

screened out. 

9 The -50 x 0.8 mm material then reports to the DMS cyclone modules. 

10 The product of the DMS module then reports to drain and rinse screens and then to 

product sizing screens. 

11 Three products are then separated on the product sizing screen viz. – Small nuts, Peas 

and Duff. 

12 The discard reports to separate drain and rinse screens and then to a discards bin. 

13 The -0.8 mm material reports to a series of classifying cyclones to remove water and is 

then sent to the slurry product stockpile. 

14 The underflow from the classifying cyclone reports to the thickener. 

15 The underflow then reports to the filtech screens where water is removed. 

16 The filtech product reports as slurry onto the slurry product stockpile. 

17 Material from the slurry product stockpile is blended into the duff product. 

18 The filtech underflow (water) reports to the “clarify dam” and is then pumped back for 

plant usage. 

Figure 8.9 gives the flow sheet for the 500 tph Coal Handling and Process Plant.  The coal flow 

diagrams are presented for the ROM section, Cyclone section and Spirals and Filtech Screen 

section in Figure 8.10 to 8.12 respectively.
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Figure 8.9:- Coal Handling and Process Plant Flow Sheet 
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Figure 8.10:- Coal Handling and Process Plant ROM Coal Flow Diagram 
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Figure 8.11:- Coal Handling and Process Plant Cyclone Coal Flow Diagram 
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Figure 8.12:- Coal Handling and Process Plant Spiral & Filtech Screen Coal Flow Diagram 
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8.4.4. ROM Section 

▪ Raw coal is fed into a 600 tph crushing plant with three stage crushing process.  The 

oversize material circulates in a closed loop system to ensure that a -50 mm product is 

delivered to the coal wash plant. 

▪ A ROM stockpile with a tunnel conveyor will be used to ensure adequate surge capacity 

and continuous feed to the wash plant.  

8.4.5. Dense Medium Module and Spiral Plant 

Each DMS Module consists of the following components:  

▪ Raw coal mixing box 

▪ Deslimming of feed 

▪ Coarse and Fines 900 mm Cyclones for Coarse and Fines circuits to treat the 1 x 50 mm 

ROM coal 

▪ Magnetite make-up and recovery 

▪ Discard circuit 

▪ Washed product circuit 

▪ Thickener 

A spiral section will be installed to upgrade the fine discard coal fraction (0.15 x 1 mm) and will 

consist of 5 Banks of Multotec triple start MX 7 spirals with seven turns with a capacity of 40 

tph. 

The spiral product will be dewatered by means of a dedicated spiral high frequency dewatering 

screen, prior to being discharged onto a dedicated conical stockpile.  The option exists to 

combine the spiral product with the double deck product sizing screen undersize (duff) for 

dewatering via a classifying cyclone and low frequency duff dewatering screen. 

8.4.6. Product and Discard Handling 

Product Sizing 

Three products will be delivered which include, small nuts, peas and duff.  The product will be 

screened and sized with a double deck resonance screen.  Through a network of conveyors, 

the sized products will be stockpiled separately to be easily loaded onto trucks. 

Slurry Handling 

Slurry from the thickener under flow will be pumped to a densification circuit.  Thereafter the 

material will pass over a high frequency screen to further dewater the slurry to a water content 

of less than 20 wt %.  The dewatered slurry can then be blended back into the product.  The 

water from the high frequency screen under pan will report back to the process water circuit. 
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Discard Handling 

Discard material will be dewatered and fed to a discards stockpile where it will be loaded into 

trucks and transported to the discards facility (initial period) and later back to the opencast mine 

where it will be mixed in with backfill material. 

8.4.7. Current Status of the Process Plant 

Pentalin Processing (Pty) Ltd (Pentalin) was appointed to construct and operate the Process 

Plant on a build-own-operate-transfer (BOOT) basis on 3 May 2018.  Subsequent to the signing 

of the BOOT agreement the following activities were executed: 

▪ Minor refinements were made to the plant design and layout 

▪ Civil works for the plant commenced in July 2018 as permission was granted for preliminary 

construction activities to commence ahead of the granting of the Mining Licence.  

▪ DRA were contracted to complete the first DMS Cyclone module and wash plant structure 

which was delivered to site in December 2018 

▪ Construction is underway on the ROM section of the plant with the ROM tip wall complete. 

The ROM pad is now to be expanded. 

▪ Most of the crushing circuit has been delivered to site and is in the process of being 

assembled, with many of the conveyor and crusher structures already erected. This section 

of the plant is anticipated to be completed by the end of 2019.  In order to allow for the 

plant to start up in July 2019, a temporary 400tph mobile crusher is being used until such 

time as the main crushing circuit is complete.  

▪ From the surge bin, coal will be fed to the DMS cyclone and washed. The DMS circuit is in 

place and all drive motors and pumps have been electrically tested, this part of the plant is 

operational. Water storage for the plant is complete in the form of two 400m3 steel 

reservoirs (dams) along with the raw water supply pipeline. Pumps and pipework to feed 

water into the plant are complete.  

▪ Power supply to the plant and most electrical wiring and circuit boards for Phase 1 DMS 

module are complete. 

▪ The control room is in place and computers have been programmed and screen displays 

tested. The control room is fully operational.  

▪ Product coal is being fed via a short temporary conveyor onto a mobile double deck screen 

where it will be split into three sized products; duff, peas and nuts. If the product is found 

to be too wet and the screening is not effective, then the plant product is stockpiled to dry 

prior to screening.  

▪ The larger conveyors and product stockpiles for the product handling section of the plant 

are still to be put in place.  

▪ Discards will follow the discards circuit as designed which is complete.  
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▪ A Filter Press is to replace the Filtech Screen and will only be completed at a later stage. 

Two slurry dams have been constructed and are in use to receive slurry until such time as 

the filter press is in place. Water from the slurry dams will flow into a silt trap from where it 

will be recycled back to the plant water storage dams. 

▪ A coal loading area has been prepared where various sized coal stockpiles are built up. 

Trucks are loaded from these stockpiles and pass over the weighbridge for control before 

departing the mine.  

8.4.8. Production History of the Process Plant 

The Process Plant started treating coal in July 2019 and summarised monthly production for 

the months of July, August and September 2019 is presented in Table 8-2 below. 

Table 8-2:- Masama Coal Mine Process Plant - Monthly Production 

    

Plant Feed 

Plant 

Product 

0x50mm 

Washed 

Duff 

Washed 

Peas 
Washed Nuts 

Month 

(2019) 

Feed 

Tonne 

Product 

Tonne 

Yield 

% 

Rate 

tph 

Air dried Air dried Air dried Air dried Air dried 

Ash CV Ash CV Ash CV Ash CV Ash CV 

Jul 10,737 6,583 61.3% 199 19.1 22.5     10.5 25.6 10.7 25.7 11.8 25.3 

Aug19 33,667 22,325 66.3% 168 20.1 22.4     9.6 26.2 10.0 26.2 11.0 25.6 

Sep19 31,059 18,806 60.5% 155 21.6 22.6 9.8 26.6             

Total 

YTD 
75,463 47,714 63.2%            

During September the plant product was not immediately screened and was sampled as a 0 x 50mm product 

 

8.5. Infrastructure 

8.5.1. Electrical Power Demand 

Power will be supplied by Botswana Power Corporation (BPC) who have committed to supply 

the Mine with 2 MVA of grid power.  To date they have completed a 30km long, 33kV line to the 

mine which went live in May 2019.  The 2 MVA grid power supply will be sufficient to run the 

plant and rest of the mine.  

8.5.2. Mine Infrastructure  

Mine infrastructure has been designed, based on similar sized operating coal mines in the 

Witbank Coalfield of South Africa. Most of the mine infrastructure is now in place as indicated 

in Figure 8.13 below.  

8.5.3. Layout 

The layout for the mine showing key infrastructure is presented in Figure 8.13 below. The 

location of the mine infrastructure is as close as possible to the initial mining areas of Section 

A.
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Figure 8.13:- Key Infrastructure Layout 

 

 



Pivot Mining Consultants 

Masama Coal Project – JMAS03 Page:  129 
Independent CPR on the Masama Coal Mine– 31 October 2019 

8.5.4. Transport 

Coal product will be trucked directly to markets identified in the region or will be transported to 

a new rail siding approximately 41 km from the mine and from there will be transported to 

markets by rail.  The selected road transport route and location for the rail siding are shown in 

Figure 8.14 below. The road transport route makes use of the existing gravel road from the A1 

highway to near the village of Dikgonnye, but also requires ~19 km of new road from Dikgonnye 

to the mine.  The section of new road has been costed in the Capex estimates and the existing 

road will be maintained and upgraded as part of the mine operational costs. Until the new 

access road and siding are complete, coal will be transported on the existing gravel road 

between Medie and Lentsweletau, this road will be upgraded and maintained during this period. 

From Lentsweletau trucks will use the existing Botswana road network to reach markets. 

The selected rail siding site is also shown in Figure 8.14 and is located on a new rail line to the 

Tshele Hills bulk fuel storage facility which was completed in 2018.  Botswana Railways have 

confirmed in writing that a rail siding for Masama Coal Mine on this rail line is possible and that 

they are committed to facilitate and assist Minergy Coal to undertake the project successfully.  

Capex for the siding is based on a quote to construct a balloon style siding including all earth 

works, track works, civil works and all other infrastructure including a pollution control dam, 

offices, weighbridges, fencing, lighting and security.  The capex estimate for the rail siding is 

estimated at BWP 30M and includes an 800 m access road and transport of a sacrificial layer 

(low grade coal) from the mine to the siding. 

Figure 8.14 shows the mine transport infrastructure; new access road, existing roads to be used 

and the rail siding location.   
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Figure 8.14:- Mine Transport Infrastructure - New Access Road and Rail Siding 
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8.5.5. Mine Water Demand 

Water demand for Masama Coal Mine has been estimated at 30 m3/hr and will consist of 27 

m3/hr make up water for the process plant and a further 3 m3 per hour of potable water for the 

mine which includes, offices, ablutions and workshops. Water supply is from groundwater 

sources near the mine.  Sources capable of supplying the required ~30 m3/hr have been 

identified.  

During the first few months of operations of Phase 1 of the plant it has been observed that make 

up water of approximately 30m3/hr has been required.  This is higher than anticipated and is 

due to several factors, including; excessive fines in the ROM feed, spiral plant not yet in place, 

filtech screens or filter press not yet in place.  It is believed, with the completion of the crushing 

circuit and other plant components, that the make-up water demand will reduce. 

It has also been observed that additional water is required for dust suppression on the mine 

and also on the access roads, this need is particularly acute during the dry winter and spring 

months. 

Programmes are currently underway to identify and connect additional water supply to the mine 

and these include, drilling new boreholes and connecting these with pipelines as well as 

excavating a sump in the pit to collect localised inflows of rainwater and groundwater 

8.5.6. Discards Facility 

Coarse discards from the coal process plant will initially be placed on a discards facility close 

to the plant.  Once backfill of the pit commences, coarse discards will be mixed with other waste 

and returned to the pit void.  The discards facility will have a capacity of at least 1 Mt (sufficient 

for storage of first 2 years coarse discards).  Surface preparation will involve removing topsoil 

and construction of a drainage system.  The drains will connect with other storm water control 

drains and feed into the main pollution control dam.  

Disposal of discards will be done such that trucks run over previously deposited discards thus 

progressively compacting the material (end tipping).  The sides of the facility may require 

specific compaction.  

A discard handling allowance of BWP 5.85 per tonne has been allowed for in the financial model 

over the full life of mine.  This amount will initially be for transport to the discards facility as well 

as compaction and maintenance of the facility.  From Year 3 onwards this amount will be for 

transport of discards to the active backfill areas.   

Capital costs for the discards facility and related drains has been estimated at BWP 5 M. 

8.6. Coal Market Study (5.1 (i); 5.5 (i), (ii), (iii), (iv), (v); 5.7 (i)) 

A Coal Market Study was conducted on potential regional markets for coal from Masama Coal 

Mine (Kruger, 2016)39.  The report concluded that Masama Coal Mine represents a unique coal 

project that is strategically located relative to existing infrastructure and potential markets for its 

coal.  The close proximity of the mine to South African markets in the north of the country opens 
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the door to supply into the domestic markets, this is a major upside to establish some base 

customers to sustain sales while the mining operation is still ramping up.  

Minergy Coal could access the domestic market directly or by using traders.  There is great 

demand in this market for a consistent supply of a reasonable quality coal. With a reasonable 

sized operation and washing plant producing sized coal, the operation should easily manage to 

secure market share.  Prices are consistent with guaranteed increases annually. 

Further opportunities to supply the power generation sector including IPP’s should be explored. 

In addition, the possibility of exporting coal through RBCT should be explored.  

The shortage of viable energy sources is highlighted regularly in the press and as coal is still 

the cheapest form of energy and the supply and demand trend being experienced in the market 

is set to continue well into this decade.   

8.6.1. Background to the market 

Coal 

Currently, coal production in southern Africa is dominated by South Africa followed by 

Zimbabwe and Botswana.  Coal production in the region is expected to reach 308 million tonnes 

by 2018.  The increasing global and regional demand for energy, coupled with rising coal prices 

and copious coal reserves, would warrant the implementation of coal expansion projects in 

Southern Africa.  Data from Frost & Sullivan shows that southern Africa had 53 coal expansion 

projects in 2012, worth about US$45.6bn and the total coal production in the region stood at 

266.1mn tons.  Part of this production was used for exports to Europe, India and China.  The 

region relies heavily on coal for electricity generation and for powering the cement- and steel-

manufacturing industries.  Rising global demand for energy, increasing regional demand for 

energy, rising coal prices, and abundant coal reserves will drive continued growth of Southern 

Africa’s coal industry. 

Ports and railway capacity constraints, environmental concerns, and safety concerns are likely 

to inhibit the continued growth of Southern Africa’s coal industry, which is the reason behind the 

proliferation of new expansion projects to improve infrastructure. 

In view of the above, Minergy Coal seriously consider their long-term plans are viable for the 

future of sustainable coal mining in Botswana.  The findings of this report have revealed that 

reliable ongoing coal supply, specifically in large quantities into the South African inland market, 

is viable immaterial of what qualities and quantities are requested. 

Higher grade quality material is becoming scarcer to the South African inland market based on 

future projected export demands.  Minergy Coal is focused on supplying coal products into the 

South African inland market as a long-term solution to the present risk and shortage of coal. 

Logistics – Rail and Road 

Transport broking has allowed road transporters the option to negotiate coal delivery routes 

with a loaded return leg available in a commodity other than coal.  This approach due to recent 

advances in technology and material handling equipment has proved to be extremely cost 

effective. 

It is well known that options available from Transnet Freight Rail on feasible siding facilities to 

load onto rail are becoming less and less available.  The export market will continue to entice 

mining companies to export coal and the result is that the already limited availability of rail 

sidings, acceptable for loading onto rail from Transnet, is becoming scarcer as export coal 

companies obtain and exercise rights to upgrading them specifically for loading export coal 

trains.  
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It is crucial that Minergy Coal establish one central loading point for loading onto rail as well as 

for road transport as close as possible to the mining activities.  The Tshele Hills siding area has 

been identified as a loading point and the continued support from Botswana Rail is assisting 

the company to make this an organized and well-functioning rail siding to accommodate trains 

from both Botswana Railways as well as Transnet Freight Rail SA. 

8.6.2. Coal Market Overview 

The immediate focus is mainly the supply of coal into the South African domestic market due to 

the location of the mine.  There are also opportunities for potential supply into neighbouring 

countries of Zimbabwe and Namibia once the operation is in full production, but the short and 

medium-term focus should be on the established South African market. Considering this, the 

current coal industry, markets and conditions in South Africa has been examined to identify 

possible opportunities. 

South Africa is currently experiencing a shortage of coal due to the export pricing that is at a 

high as well as the demand for coal into Eskom power stations.  All the major mining houses 

are locked into take or pay agreements for rail facilities as well as port allocations.  In view of 

this, only limited tonnes are made available for the domestic industrial markets.  Many industrial 

users are battling to receive consistent good quality coal.  This has resulted in many small junior 

operators arising that open small temporary mining operations with limited reserves.  Most of 

these operations only have crush and screen facilities with no beneficiation that results in quality 

and volume inconsistency.  Most, if not all customers that were approached by Minergy Coal 

were extremely excited and interested in the project and the possible supply of coal.  An offtake 

schedule was designed to identify buyers and to assist with immediate sales to these markets 

when Minergy Coal commences with production. 

Currently, the main coal mining areas in South Africa are the Witbank, Ermelo and Highveld 

Coalfield areas of Mpumalanga, around Sasolburg – Vereeniging in the Free State, as well as 

in north-western KwaZulu Natal, which hosts several smaller operations.  In Limpopo there is a 

single large colliery near Lephalale in the Waterberg Coalfield and a small colliery in 

Soutpansberg East area (Figure 8.15).  
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Figure 8.15:- Coal Mining Areas in South Africa 

 

Domestic Markets 

The South African domestic market consumes an estimated 22.7 million tons per annum that 

includes approximately 4 million tons of anthracite and semi-soft coking coal.  Most notable is 

the 8.5 million tons categorized as merchants and domestic coal that is distributed to other 

industries, via retailing merchants and traders that buy from producers and on sell to 

consumers.  Effectively this translates that thermal coal consumption in the domestic market is 

approximately only 10 million tonnes.  Thermal coal in the mentioned industries is utilized mainly 

for energy generation, and as carbon reductants. 

The domestic coal market uses different sized products, as application boilers, kilns and 

furnaces require different sizes of any particular grade coal.  These products are produced from 

active washing and screening.  The domestic market also has the ability to consume A–D grade 

coal.  The distinction between grades of coal is dependent on the ash content and calorific 

value.  The lower the ash content and higher the calorific value, the higher the grade of coal. 

Note that domestic coal calorific value is expressed as MJ/kg, whereas export product calorific 

value is expressed in kcal/kg. 

The product mix provides information on the coal consumers (industry) within the South African 

coal market coupled with the coal sizing and grade of material that can be consumed within that 

industry.  This indicates that mining and screening of the coal will yield different products, 

distributable to different consuming markets, e.g. A-grade unsized product is screened, and 

from yielded production, the cement and lime industry can be supplied with duff, the mining 

industry with peas, and the metallurgical industry with small nuts.  The product specification for 

domestic thermal use, indicates that substitution with Eskom products is very low for A–C grade, 
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although D- grade could have potential to substitute Eskom products.  From the specification, 

it is assumed that substitution between A and B Grade coal can be made with export product, 

although value is lost if sized product is used for export substitution, as there exists a cost 

implication as a result of screening.  The South African domestic coal specifications (SA 

Classification 2009) is shown in Table 8-3.  Other grade, size and sales criteria are shown in 

Table 8-4 to Table 8-6. 

Table 8-3: SA Domestic Coal Specifications 

    

Parameter Units A grade B grade C grade D grade 

Calorific value MJ /kg ad >27.5 >26.5 >25.5 >24.5 

Total moisture Maximum % (AR) 12.0 12.0 12.0 12.0 

Ash Maximum % (AR) 15.0 16.0 18.0 21.0 

Volatile matter Minimum % (AR) 24.0 23.0 23.0 23.0 

Sulphur Maximum % (AR) 1.0 1.0 1.0 1.5 

Table 8-4 shows the South African domestic coal type sizes. 

Table 8-4: Domestic Coal Type Sizes 

    

Product Size 

Duff 0 x 6mm 

Grains 2 x 12mm 

Peas 6 x 25mm 

Small Nuts 25 x 45mm 

Large Nuts 45 x 80mm 

 

Table 8-5 shows the preferred product mix for domestic users in South Africa. 

Table 8-5: Domestic product mix for grade and size (SA Classification 2009) 

    

Industry Coal grade Coal sizing 

Gold and uranium mines A; B Small nuts 

Agriculture B; C; D Peas 

Brick and tile C; D Duff 

Mining A; B Peas, Small nuts 

Cement and lime A; B; C Duff 

Arcelor Mittal steel A; B Small nuts 

Electricity B; C; D Peas, Small nuts 

Metallurgical A; B Peas, Small nuts 

Chemical industries A; B Peas, Small nuts 

Iron and steel A; B Small nuts 

Industries A; B; C; D Peas 

Merchants and domestic A; B; C; D All 
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Table 8-6 shows the domestic sales by user in South Africa for 2010 (Xavier) 

Table 8-6: South African Domestic Sales by User 

    

User Mass (Mt) % 

Electricity 128.2 46.52 

Exports 78.7 28.56 

Synthetic Fuels 42.9 15.56 

Industries 10.2 3.7 

Merchants and Domestic 10 3.63 

Metallurgical 5.6 2.03 

Total 275.6 100 

Export Markets 

Export coal in South Africa is classified as RB1 and RB3 (RB = Richards Bay) coal.  The 

classification of RB product is as a result of the global Coal platform that was commercialized 

in 2000, which is essentially an over-the–counter (OTC) platform.  In general, this is also 

referred to an A-grade and C- grade product.  Contracts can be traded on fixed price or on an 

index-linked basis.  Typical export specifications for coal is shown in Table 8-7. 

Table 8-7: Typical Export Specifications 

    

Parameter RB1 RB3 

Calorific value basis 6,000 kcal/kg NCV 5,500 kcal/kg NCV 

Calorific value min 5,850 kcal/kg NCV 5,300 kcal/kg NCV 

Total moisture (ARB) 12,0% max 14,0% max 

Volatile matter (ARB) 22,0% min 22,0% max 

Ash (ARB) 15.0% max 23.0% max 

Sulphur (ARB) 1,0% max 1,0% max 

HGI 45-70 45-70 

Nominal topsize 50mm 50mm 

IDT (Reducing 

Atmosphere) 

Min 1,250° C Min 1,250° C 

Carlium oxide in ash (DB) 12.0% max 12.0% max 

The electricity generation sector in South Africa 

The electricity sector in South Africa is dominated by coal with Eskom, a single, vertically 

integrated, state-owned utility owning, operating and maintaining the bulk of the generation 

infrastructure, as well as the national transmission grid.  Eskom generates approximately 95% 

of the electricity used in South Africa and approximately 45% of the electricity used in Africa. 

Eskom is among the top seven utilities in the world in terms of generation capacity, and among 

the top nine in terms of sales.  In 2010 Eskom generated 232,812 GWh of electricity and 

consumed 122.7 Mt of coal. 
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The majority of Eskom’s generation capacity is vested in coal power stations (Figure 8.16), 

which together have a total nominal capacity of 37,755 MW.  Eskom also owns a nuclear power 

station, two hydroelectric power stations and various open cycle gas turbines, which are 

primarily used to meet peak demand. Table 8-8 shows the CV requirements for each station. 

In addition to Eskom, generation capacity is also held by a handful of companies which produce 

electricity for their own needs (most notably Sasol), and some municipalities which still operate 

their own power stations, although the latter facilities are mostly small and ageing.  South 

Africa’s biggest near-term energy challenge is to supply Eskom.  Of the four billion tons of coal 

that Eskom will need over the next 40 years, two billion tons will need to come from new sources. 

Figure 8.16:- Eskom Coal Fired Power Stations in South Africa 
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Table 8-8: Eskom Power Stations - CV Requirements 

    

Power station CV Range 

Arnot 

22 - 24 MJ/kg 
Camden 

Tutuka 

Non-Eskom 

Kriel 

20 - 22 Mj/kg 

Duvha 

Grootvlei 

Hendrina 

Komati 

Majuba 

Matla 

Kendal 

18 - 20 Mj/kg 

Matimba 

Medupi 

Kusile 

Sasol 1 (Sasolburg) 

Sasol 2&3 (Secunda) 

Lethabo 16 - 18 Mj/kg 

Metallurgical Use 

The iron and steel value chain consist of four stages, mining, iron making (either from iron ore 

in blast furnaces or scrap steel primarily in EAF furnaces), primary steel production (which 

involves the production of flat products and long products) and finally fabrication.  Coal is used 

in blast furnaces as a reductant and energy source.  Vanadium, manganese, silicon and 

chromium may be added to improve the properties of steel.  The resultant product suite, known 

as ferroalloys, includes ferrosilicon (FeSi), ferromanganese (FeMn), ferrosilicon manganese 

(FeSiMn), and ferrochrome (FeCr).  Coal is also used in the manufacture of ferroalloys. 

The use of coal in blast furnaces represents the second largest market for coal globally, after 

thermal use.  This includes both the production of iron for steelmaking, and in the production of 

ferroalloys.  It is estimated that coal is used to produce almost 70% of steel globally.  South 

Africa produces both iron and steel, and is a significant exporter of ferroalloys including 

ferromanganese, ferrochrome and ferrovanadium.  South Africa is the continent’s largest steel 

producer, accounting for approximately 48% of total crude steel production 

Other Industrial and Commercial Users 

In South Africa, the main uses of coal are for power generation, liquid fuels production and in 

metallurgical processes.  However, for many other industries, coal remains an important fuel 

source to generate steam to provide heat and power.  This is particularly the case in Gauteng 

and KwaZulu-Natal, where coal is relatively cheap and readily available.  While coal 
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consumption varies according to the nature and size of the industry or end-user, collectively, 

these other users are significant consumers of coal. 

The category “other industries and construction” is made up of a variety of subsectors including: 

Chemicals and petrochemicals (excluding coal-to-liquids), Pulp and paper manufacturers, Food 

and tobacco (particularly sugar refining and breweries), Cement manufacturers, Brick and 

refractory manufacturers and Textile manufacture.  Mining monitoring and reporting of coal use 

is not commonplace for these industrial subsectors. While consumption figures may be 

available for individual companies, it is not possible to fully disaggregate the approximately 9 

Mtpa of coal used by these subsectors. 

The sections that follow provide some indicative consumption figures for those subsectors for 

which disaggregated data is either available or can be inferred. 

Cement Manufacturers 

The cement industry uses coal as a fuel source in the high temperature kilns.  Cement 

manufacture involves heating limestone (calcium carbonate – CaCO3) and clay to above 

1400°C, liberating carbon dioxide (CO2) and producing an agglomerated mixture of quicklime 

(calcium oxide – CaO) and other minerals called clinker (CEMEX, 2011).  The clinker is then 

ground and blended with other additives such as gypsum (Ca2SO4) to produce Portland cement, 

which is widely used throughout the building and construction industry. 

The coal combustion products (ash) play an important role in cement manufacture and product 

properties.  However, as the cement manufacturing industry is under pressure to reduce its 

greenhouse gas emissions, various strategies are being employed to reduce coal consumption. 

For example, coal may be supplemented with waste streams such as used car tyres, biomass 

and waste plastics (Natal Portland Cement, 2011).  More recently, cement producers have 

begun increasing the relative ratio of additives to clinker in Portland cement.  This reduces the 

amount of coal burnt per unit cement and thus results in lower carbon dioxide emissions. 

Pulp and paper manufacturers 

The pulp and paper industry in South Africa is dominated by three firms: Mondi, NamPak and 

SAPPI.  The majority of South African paper is produced by chemically converting woody 

biomass such as pine and eucalyptus to fibrous pulp.  The pulp is then bleached, dried, pressed 

and coated to produce paper products.  The pulping process occurs at elevated temperatures 

and pressures, and pulping chemicals are regenerated by reacting with quick lime, which is 

produced by calcining limestone at 1450°C in a lime kiln.  As such, chemical pulp is associated 

with a high energy demand that is met to some extent by burning waste wood or bark as well 

as the pulp digester waste “black-liquor” stream.  The remaining energy demand is typically met 

by burning fossil fuels, most often coal.  Individual firms have recently reduced their coal 

consumption compared with previous years. 

Sugar Mills 

South African sugar mills have moved from being nearly entirely energy self-sufficient to relying 

on significant amounts of coal to meet their energy demand.  Energy is needed for a number of 

unit operations, including the evaporation of large volumes of water from the dissolved sugar 

syrup.  Where this energy was once met by burning residual sugarcane milling waste (bagasse), 

coal is now used where bagasse is diverted for by-product manufacturing operations such as 

the production of high-valued Furfural. 
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Residential Use 

Coal is a preferred energy source for many households across South Africa, with an estimated 

1 Mt being used nationally each year.  The level of household income has been identified as 

the main factor influencing fuel choices for residential use. 

8.6.3. Coal Market Opportunities 

The mine is well positioned to participate in the supply of coal to industrial users in South Africa 

due to the distance from the source.  Currently this area is serviced by mining activities in 

Mpumalanga especially the Delmas, Witbank and Middelburg mines and the mining activities 

near Ellisras.  On average the difference in road haul distances to the Northern Cape, North 

West Province and Western Cape, from the Witbank Coalfields and the Ellisras mining 

activities, compared to the Masama Coal Mine source, varies from about 50 km to as much as 

250 km. The savings in logistics costs is a major consideration to customers within this area 

and gives Minergy Coal the advantage of supply.  The mining activities of Exarro in Ellisras at 

their Grootegeluk mine supplies coal as far as the Western Cape by rail.  Minergy Coal will 

target some of the same areas as there is an advantage in distance that makes a huge impact 

on the delivered price offered to this area (Table 8-9). 

Table 8-9: Road Distances in Kilometres 

    

Market 

Destination 

Minergy Coal 

(Masama Coal Mine) 

Emahlaleni 

(Witbank) 

Lephalale 

(Ellisras) 

Zeerust 190 355 379 

Mahikeng 211 422 446 

Thabazimbi 242 316 130 

Koster 268 283 317 

Lichtenburg 270 367 410 

Rustenburg 295 234 258 

Coligny 297 339 412 

Delareyville 366 442 507 

Vryburg 370 524 589 

Klerksdorp 373 313 427 

Potchefstroom 378 263 406 

Vanderbijlpark 435 207 410 

Bloemhof 460 463 567 

Kuruman 511 665 730 

Kathu 569 724 789 

Kimberley 575 615 730 

Hotazel 583 738 803 

Upington 777 931 996 

Prieska 812 850 967 

Western Cape 1528 1540 1738 
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8.6.4. Conclusion 

Botswana is one of the longest-running multiparty democracies in Africa and boasts one of the 

lowest levels of corruption.  Its government is also actively supportive of developing its coal 

resources – something that has long been talked about with little actual progress made. 

Botswana continues to develop its coal mining sector as the government looks to support the 

diversification of the country’s economy away from its reliance on diamond exports.  Since 

identifying the exploitation of the country’s considerable coal reserves as a national objective, 

the Government has sought to provide a supportive environment for overseas coal miners and 

is working to put in place the necessary infrastructure to allow for increased production as 

exports. 

Masama Coal Mine is a unique, high-quality coal asset that can be mined at low cost and low 

risk.  It is strategically located near to existing infrastructure and markets for its coal.  Botswana 

is landlocked by South Africa, Namibia and Zimbabwe.  Export opportunities are limited only by 

the capacity of TFR and Botswana Rail as most of the coal will have to be moved via ports in 

South Africa and Maputo.  However, the close proximity to South African markets opens the 

door to supply into the domestic markets.  This is a major upside to establish some base 

customers to sustain sales while the mining operation is still ramping up. 

Potential supply into the power generation sector both in Botswana and South Africa is a reality 

that can be explored.  These are markets that can be sustainable for long periods on high 

volumes at reasonable qualities.  Minergy Coal's involvement in the supply of coal to power 

generation would also provide it with an additional market that has low pricing volatility and is 

relatively independent of global commodity market cycles. It is considered likely that Minergy 

Coal will achieve better returns on supply into the local domestic South Africa markets either 

directly or by using traders.  It was very clear with the research done for this report that there is 

a great demand on the inland market for a consistent supply of a reasonable quality coal.  With 

a reasonable sized operation and washing plant that screen out sized coal, such an operation 

can easily manage to secure a market share in the domestic South African coal markets.  Prices 

are consistent with guaranteed increases annually. 

As export allocation at RBCT and other ports are limited it is an option to supply excess coal for 

export via existing export mines or traders with allocation.  This minimizes the risk to the mine 

as this coal is sold into a Free on Rail basis where the buyer carries the logistics and other costs 

incurred in getting the coal to the port.  These contracts can be for extended periods but should 

be reviewed every twelve months to ensure fair prices for both parties.  

The shortage of viable energy sources is highlighted regularly in the press and as coal is still 

the cheapest form of energy and the supply and demand trend being experienced in the market 

is set to continue well into this decade, there is no doubt that the demand for energy will not 

dissipate, and high quality energy assets such as Masama Coal Mine will play a key role. 

8.6.5. Current Status of Marketing of coal from Masama Coal Mine (This information 

was provided by Minergy Coal after the effective date). 

The initial introduction and trial phases of product to various customers, has been positive.  All 

the buyers that received trial produce are now placing orders. The quality of the product is 

consistent, and the yield is better than expected.  The finer coal fractions (0 x 15 mm) are the 

most popular product, going to cement producers in South Africa as well as Namibia. Minergy 

Coal has recently signed the first coal offtake agreement with one of these customers for a 3-

year period with the option to extend it for a further 7 years.  Industrial buyers in both South 

Africa and Botswana are encouraged by the quality of the coal and current demand exceeds 
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the supply.  Minergy Coal has also engaged with other parties to partake in a tender process 

for the supply of 30,000t of product over a three-month period, with the option to increase the 

volumes.  

New enquiries are received daily and the interest in coal from the mine is growing.  All product 

that was on stockpiles has been sold and collected by the buyers and current orders are 

supplied from the daily production.  With the demand exceeding the supply the mine is striving 

to increase production to capture the additional volumes available to sell. 

 

  



Pivot Mining Consultants 

Masama Coal Project – JMAS03 Page:  143 
Independent CPR on the Masama Coal Mine– 31 October 2019 

8.7. Environmental Studies (5.1 (i); 5.5 (i), (ii), (iii), (iv), (v); 5.7 (i)) 

On 17th August 2018 the Botswana Department of Environmental Affairs granted and approved 

Minergy Coal’s Environmental and Social Impact Assessment (ESIA, Ecosurv, 2018) for the 

proposed Masama Coal Mine at Kweneng and Kgatleng Districts65.  The authorisation is valid 

for ten (10) years and may be subject to renewal at the end of this period. 

Below is a summary extracted from the Masama Coal Mine ESIA65:  

8.7.1. Project Background 

Minergy Coal plans to develop a two to three and a half million tonne per annum run of mine (2 

to 3.45 Mtpa ROM) open cast coal mine at its Masama Coal Mine located near the village of 

Medie in the Kweneng District.  The mine would have the ability to expand production to 3.45 

Mtpa within five years of commencement.  At a later stage in the development of the project 

underground mining potential will be evaluated in detail. 

Botswana has an objective to develop its coal industry and Masama Coal Mine supports the 

Tier 1 options identified in the National Coal Road Map (MMEWR, 2012), which are coal 

exports, power exports and domestic power. 

The mine is located approximately 65 km north of Gaborone, in the southwestern corner of 

Botswana’s Mmamabula coalfield and the Coal Resource can be mined at low cost and low 

risk, with good infrastructure to deliver product into regional markets.  The resource is close to 

existing rail, road and water infrastructure, and has significant distance advantages over 

existing suppliers to regional customers. 

The strategy for the mine is to abstract shallow coal by means of an open cast mining method 

and to beneficiate the coal to export quality standard so that it can be consumed by both the 

local and regional markets. 

The mine essentially consists of three components: 

▪ A coal mine and associated infrastructure; 

▪ A new, 12 m wide (within a 60 m wide road reserve), 19 km gravel road from the mine site 

to link with the Dikgonnye-A1 road, an upgrading of the existing Dikgonnye to A1 road and 

mining of up to 7 borrow pits (two of which are existing); and 

▪ A rail siding on the new Tshele Hills Rail Spur for the loading of coal. 

This Environmental and Social Impact Assessment (ESIA) Report was prepared for the above 

proposed mining operations as well as supporting infrastructure.  Areas of potential 

underground mining have been included in the ESIA Study area such that they inform and 

support the Mining Licence application.  However, that component does not form part of the 

scope of this ESIA study and further detailed environmental studies would be conducted prior 

to the commencement of any underground mining operations (i.e. in about 20 years’ time). 



Pivot Mining Consultants 

Masama Coal Project – JMAS03 Page:  144 
Independent CPR on the Masama Coal Mine– 31 October 2019 

8.7.2. Stakeholder Engagement 

Stakeholder consultations were undertaken to introduce the project and to register 

issues/concerns raised by Interested and Affected Parties (I&APs).  The process involved 

consultations in the form of public meetings, one-on-one discussions and focus group 

discussions with farmers, as well as key persons meetings held with the Kweneng District 

Development Committee (DDC) and the Kgatleng District Land Use Planning Unit (DLUPU). 

8.7.3. Results from Stakeholder Consultations 

Public meetings were held from the 21st to the 24th March 2017 in Lentsweletau, Dikgatlhong, 

Mahetlwe, Hatsalatladi, Medie, Kweneng and Dikgonnye villages.  Further, key persons 

meetings were held with the Kgatleng District Land Use Planning Unit (DLUPU) on the 8th March 

2017, Kweneng District Development Committee (DDC) on the 9th March 2017, Lentsweletau 

Sub-Land Board on the 28th March 2017, Artesia Sub Land Board on the 29th March 2017, and 

the Department of Mines and Ministry of Mineral Resources, Green Technology and Energy 

Security- Mineral Affairs Division on the 5th April 2017.  Focus group meetings were held with 

farmers in Diphuduhudu lands on the 28th March 2017 and Medie on the 1st April 2017. 

Key issues raised include the creation of employment, development of community projects, loss 

of agricultural land, improved livelihoods, road safety issues, population influx, relocations and 

compensation, air pollution, noise pollution, and increased crime.  

8.7.4. Environment Setting 

Climatic conditions in the Kweneng/Kgatleng Districts resemble those of the rest of the country, 

which is a semi–arid environment.  The winters are short and relatively cool, whilst the rest of 

the seasons are characterised by relatively high temperatures.  The project area is generally 

described as having very hot summers and mild winters with temperatures rarely falling below 

freezing point. 

8.7.5. Geology 

The mine is located in the Southern Belt of the Central Kalahari Sub-Basin, in the Mmamabula 

Coalfield. The coal deposits are located in the Upper Ecca sequence of the Karoo Supergroup.  

The coal seams are interbedded with sandstones and shales.  The area is overlain by up to 20 

m of Kalahari sand and calcrete.  Locally within the project area there is little faulting present, 

however regionally there are several large fault structures many of them trending east-west or 

northwest-southeast. 

8.7.6. Vegetation 

The project area comprised of seven vegetation habitats including Mixed Shrubland (Acacia 

and Terminalia); Broadleaved Tree Savanna; Mixed Shrubland (Acacia, Terminalia, Grewia); 

Floodplain on Acacia Shrubland; Acacia Shrubland; Mixed Shrubland on riparian; and Grewia 

Shrubland. 

The average standing biomass of the project area is 4.7 tonnes per hectare.  The mixed 

shrubland on riparian vegetation type had the highest biomass and was denser compared to 
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other habitats.  The Broadleaved Tree Savannah Habitat had the highest diversity of all other 

habitats and the Floodplain on Acacia Shrubland habitat has the lowest diversity. 

8.7.7. Soil 

The area is predominantly made up of deep sands (Luvic and Ferralic Arenosols) with alluvial 

clays deposited along the drainage lines. 

8.7.8. Wildlife 

The project area is located within the Kalahari Acacia –Baikiaea woodland ecoregion.  Globally, 

the Kalahari Acacia-Baikiaea woodland ecoregion conservation status is ranked as “vulnerable” 

(NBSAP, 2016).  Two species observed in the project area were of conservation concern 

including the white-backed vulture (Gyps africanus) and lappet-faced vulture (Torgos 

tracheliotos), which are critically endangered and endangered respectively (IUCN, 2016).  The 

only large mammal species of conservation concern observed in the area is the aardvark 

(Orycteropus afer). 

The areas of conservation concern close to the project area include the Gaborone Game 

Reserve located approximately 65 km south of the project area.  The other area is the Mokolodi 

Nature Reserve also located south of the project area at approximately 75 km. 

8.7.9. Archaeological Setting 

Within the Kgatleng District, cultural remains indicating human and hominid occupation of the 

landscape for more than 1 million years have been recorded.  The proposed mining area of the 

mine is located about 45 km north-west of the Matsieng rock engravings. Matsieng is one of the 

well-known "Creation Sites" in southern Africa.  Found at the site are rock engravings or 

petroglyphs, which are in the form of u-shaped footprints with dots representing animal tracks 

(felines).  The site is associated with the creation myth that attempts to explain cosmology in 

that Matsieng is one of the ancestors of the Sotho-Tswana, who emerged from the site followed 

by his people and animals. 

8.7.10. Socio-economic Setting 

The proposed project is situated in a remote area mainly designated for arable agriculture 

typically known as a lands area.  The area is designated for arable farming but the people in 

the area practice mixed farming.  There are four lands areas situated within the project area 

namely Dikolakolane, Majatshipo, Mediane and Mokotswane.  The properties in the area range 

from ploughing fields, dwellings, feedlots and private boreholes. 

8.7.11. Key Issues identified 

▪ Exposure of subsurface (archaeological or cultural) remains due to activities such as bush 

clearing, excavation and topsoil stripping; 

▪ Habitat fragmentation and loss of biodiversity due to clearing of large areas of natural habitat 

and increased industrial activity in the area; 
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▪ Loss of vegetation biomass due to the clearance of flora to make way for infrastructure 

developments and open cast mining; 

▪ Air pollution due to emissions of dust and other particulate matter around the proposed coal 

mine and along gravel roads; 

▪ Noise pollution due to blasting, haulage traffic and increased industrial activities (e.g. from 

excavation, crushing, and screening); 

▪ Vibration pollution due to blasting, haulage traffic and increased industrial activities (e.g. 

from excavation, crushing, and screening); 

▪ Groundwater and surface water acidification due to acid rock drainage from coal stockpiles 

and discards; 

▪ Groundwater drawdown due to the abstraction of groundwater for project operations; 

▪ Creation of employment and business opportunities due to the implementation of Masama 

Coal Mine; 

▪ Increase in the transmission of HIV/AIDS and other sexually communicable diseases from 

casual and transactional sexual relationships; 

▪ Increased road safety risks due to an increase in vehicle traffic on local access tracks;  

▪ Loss of agricultural land due to establishment of the mine and the new road and rail siding 

areas; 

▪ Loss of grazing pasture, reduction of air quality, loss of the coal resource, threat to personnel 

safety and property due to fire outbreaks caused by spontaneous combustion of coal 

stockpiles, crew negligence, lightning events and/or electrical faults that may occur within 

the project area and to general land take; 

▪ Increase in respiratory illnesses due to the inhalation of coal dust; 

▪ Increased economic activity in the region; 

▪ Contribution of revenue to government in the form of royalties and taxes due to the sale of 

coal; 

▪ Skills development through training in the areas surrounding the coal mine; 

▪ Improved access to the area through new and better roads; and 

▪ Increased market for local goods and services including produce from agricultural activities. 

8.7.12. Conclusion 

Environmental and social impacts identified in this report can be addressed by the project 

proponent.  It is therefore concluded that the development of the proposed Masama Coal Mine 

can proceed on the condition that the mitigation and monitoring requirements identified in 

Section 10 of the Environmental Management and Monitoring Plans in the ESIA report, as well 

as its recommendations are implemented in full. 

8.7.13. Recommendations 

For purposes of ensuring that the ESIA is well implemented and relevant to the needs of the 

communities around the project area, the following actions are recommended: 

1. This ESIA study should be presented to the communities after approval in the form of 

feedback meetings; 
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2. Suppress dust regularly on the gravel roads, mine processing plant and mining area (e.g. by 

using water trucks and mist canons); 

3. It is recommended that 24 grave sites that are directly within the impact zone (i.e. within the 

project footprint) should be exhumed and relocated elsewhere; 

4. Minimise the presence of airborne respirable dust (e.g. through the use of mist cannons); 

5. Provide free condoms on site and at all project accommodation facilities to manage the 

transmission of HIV/AIDS; 

6. As far as possible, the source of significant noise should be enclosed.  The extent of the 

enclosure will depend on the nature of the machines and their ventilation requirements. 

Generators and air compressors are examples of such equipment; 

7. Keep a topsoil stockpile for purposes of site rehabilitation; 

8. Prepare a road traffic safety plan for the mine.  This is a plan that specifies company policies 

toward safe driving speeds, fatigue management, prevention of the use of alcohol or 

narcotics, reduction of the severity of road traffic accidents, and the involvement of local 

communities in the management of road safety; 

9. Use renewable energy where possible in order to limit reliance on carbon-based power; 

10. All water draining off coal stockpiles or any surface discard dumps should be captured in a 

dirty water system and collected in a pollution control dam; and 

11. Ensure that any water discharged to the environment meets the BOS93:2012 standards. 
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9. ECONOMIC ANALYSIS  

9.1. Technical Economic Model 

The deposit will initially be exploited by opencast mining of the A and E Seams in the Sections 

A and B of the Coal Resource area, which are in the West Block of the project area.  The 

following assumptions are made in the technical economic model (TEM) valuation: 

▪ The E and A Seams will be washed for the domestic market in Botswana and South Africa 

and potentially other markets in the SADC region. 

▪ The washed coal will be sold at mine gate to the domestic market. 

▪ Coal sales are priced on a Free on Truck (FOT) basis at the mine gate and Free on Rail 

(FOR) at the Minergy Coal rail siding on the Tshele Hills rail line. 

▪ Nuts from the E Seam will be sold into the metallurgical market. 

▪ Where needed, products will be trucked to the Minergy Coal rail siding on the Tshele Hills 

rail line and railed from there to the customers. 

▪ Contractor mining will be utilised. 

▪ A contractor will run the coal treatment plant. 

▪ A new 19 km access road will be constructed. 

▪ A new rail siding will be built. 

▪ No villages will be moved, and staff will reside in surrounding villages and Gaborone 

9.1.1. Operating Costs 

Mining costs are based on the schedule of fees in the mining contract with Jarcon Opencast 

Mining Botswana (Pty) Ltd. 

Table 9-1 below shows the working costs rates for the mine establishment, box-cut, access 

road and siding capital costs as well as for components of the power and water reticulation and 

plant working costs. 

Table 9-1:- Wet Rate Working Costs 
 

Working Cost Unit Amount 

Mine Working Cost 

Bush Clearing / Ha USD/Ha 1,030 

Soft Overburden Removal USD/bcm 1.71 

Hard Overburden Removal USD/bcm 1.84 

AU Seam Coal Drilling and Blasting USD/t 0.63 

A Seam Coal Drilling and Blasting USD/t 0.57 

Coaling USD/t 1.22 

E Seam Coal Drilling and Blasting USD/t 0.64 

Waste Drilling and Blasting USD/bcm 1.45 

Parting: AU to A Seam - Drill and Blast USD/bcm 1.45 

Parting: AU to A Seam - Removal USD/bcm 1.89 

Parting: A to E Seam - Drill and Blast USD/bcm 1.38 



Pivot Mining Consultants 

Masama Coal Project – JMAS03 Page:  149 
Independent CPR on the Masama Coal Mine– 31 October 2019 

Parting: A to E Seam - Removal USD/bcm 1.89 

Fixed Fee USD/mth 221,565 

Plant Working Costs 

Product Handling  USD/t product 0.43 

ROM Handling USD/ROM t 0.33 

Wash Plant Fixed Cost USD/annum 1.889M 

Wash Plant variable Cost/ROM t USD/ROM t 0.85 

Discard Disposal BWP/Discard t USD/Discard t 0.54  

Slurry Handling USD/Slurry BCM 2.74 

Laboratory USD/annum 182,599 

Electricity BPC (year 1-2) USD/annum 418,158 

Electricity BPC (rest of LOM) USD/annum 788,978 

Overheads USD ‘000 

Siding costs USD/t product 4.17 

Mining Overheads USD/annum 1.912M 

Other Mining Costs (including Road Maintenance) USD/annum 1.198M 

Admin Overheads USD/annum 3.139M 

The fixed monthly fee of USD 221,565 include all mine services such as ancillary equipment 

operations, construction of ramps and pit dewatering.  

Operating costs for the plant at a capacity of 500 tph have been estimated at USD 1.48 per Run 

of Mine tonne (ROMt).  This amount includes fixed costs of USD 0.63 per ROMt (USD 157,407 

per month), variable costs of USD 0.85 per ROMt. There is a further annual capital repayment 

cost of USD 2.496Mpa for the process plant till it has been paid back to Pentalin totalling USD 

9.068M. 

9.1.2. Capital Costs 

Mining Capex 

Mining operations will be conducted by a mining contractor who will supply and maintain all the 

required mining equipment, and hence there is no upfront capital cost to Minergy Coal for mining 

equipment.  

There are however capital costs related to the mobilisation and setup of the mining contractor 

and the mine site as indicated in Table 9-2. 

Table 9-2:- Mining Contractor Mobilisation CAPEX  

 

Mining and Site Establishment Items USD ‘000 

MINING - Site Establishment 949 

TOTAL 949 

The working cost, up to the first point where coal is produced, from the Box-cut for Section A 

has been capitalized as indicated in Table 9-3 below.  The capitalized working cost for the Box-

cut in Section B is the same as in Section A and is added to the financial model in Year 11. 

There is additional box cut phases during the life of Section A and Section B, which have also 

been capitalised see Project Capital below. 
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Table 9-3:- Capitalized Working Cost for Boxcut  

 

Block A USD’000 

Boxcut (to A seam) 3,087 

P&G's for 4 Month Box Cut Period 886 

TOTAL 3,974 

Plant Capex Repayment 

Pentalin Processing has been selected to construct and operate the mine Coal Handling and 

Process plant on a Build, Own, Operate and Transfer (BOOT) basis.  A contract was signed on 

3 May 2018.  The total Plant Capex is USD 8.893M as summarised in Table 9-4.  This excludes 

site preparation which is covered under the Minergy Coal Capital in Table 9-5 

Monthly capital repayments by Minergy Coal to Pentalin will be USD 208,000 per month on the 

full capex amount and will payed back over four years in the financial model. 

Table 9-4:- Plant Capital Costs  

 

500tph DMS Wash Plant (2x 900 Cyclone Modular Plants) USD 

Wash Plant Structure  1,139,600  

ROM Section 1,780,600  

2 x 900 Cyclones 57,000  

Pumps and Motors 541,300  

Head Boxes, under pans, screens, steel pipes, etc 1,068,400  

Electrical Articulation (PLC) and cabling 463,000  

12 Meter Thickener with Filtfloc 3000 498,600  

5 x Filtech Screen (Slurry) 605,400  

Scales and density controllers 356,100  

Pipes HDPE 230,900  

Wash Product Sizing Section 605,400  

Civil and Plant Design Work 256,400  

Craneage 178,100  

Consumables 199,400  

Erection of Plant 142,400  

Transportation 178,100  

Permits and cross border paperwork 35,600  

Contingency 556,300  

TOTAL 8,892,600 

The various components of the mining infrastructure are listed in Table 9-5 along with the capital 

cost estimate of each of the component.  Included in the capital cost estimate is the civil work 

and laboratory for the process plant as well as the capitalised cost of the initial box cut for the 

opencast mine and mobilisation of the mining contractor.  Excluded from the capital cost is the 

cost for construction of the wash plant which will be done by Pentalin Processing on a BOOT 

basis as described above.   

Project Capital 

Table 9-5 indicates the USD 15.760M capital estimate Pivot used in the discounted cashflow 

valuation.  This number excludes USD 3.45M of closure costs at the end of the mining at Section 
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A and USD 3.62M at the end of mining at Section B.  Another box-cut will be established for 

Section A in Year 3 at a capital cost of USD 3.603M as well as a capitalised box-cut cost of 

USD 308,000 in Year4.  A similar box cut than in Section A will be started in year 12 for Section 

B to come into production in year 12.  Sustaining Capital is estimated at USD 463,000 per 

annum. 

Table 9-5:- Capital Costs  

 

Item USD (‘000) 

Minergy Coal Items for 500 tph Wash Plant  1,030  

Water and Drainage related Plant items  1,397  

Mining - site establishment 807  

MINING - Box cut 3,087  

MINING - Box cut 886  

Access road 2,991  

Main entrance 31  

Weighbridge 102  

Site office 194  

Power reticulation 737  

Water reticulation 784  

Other 112  

Diesel storage 0  

Signage 19  

Vehicles (Minergy Coal managers / pit supervisors) 172  

Compensation for Surface Relocations 0  

Siding costs 2,776  

Furniture and equipment 93  

IT and Telecoms 79  

Discards facility 463  

TOTAL 15,760 
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9.1.3. Revenue Parameters 

Table 9-6 shows the revenue parameters used in the discounted cashflow valuation. 

Table 9-6:- Product Prices (Free on Truck at the Mine Gate) 

 

Parameter Unit Value 

A Seam 

Duff A USD/t 36.00 

Peas A USD/t 69.00 

Nuts A USD/t 52.00 

E Seam 

Duff E USD/t 36.00 

Peas E USD/t 69.00 

Met Nuts E USD/t 75.00 

*Takes cognizance of the cost to transport the export product   

All the Coal prices are based on current and forecasted 2019 market prices. 

9.1.4. Plant Parameters 

The following process plant parameters were used to determine the saleable coal (Table 9-7). 

Table 9-7: Process Plant Parameters 

 

Parameter Value 

Source Average Theoretical Yields 

Block A  

A Seam 62.77% 

E Seam 86.26% 

Block B  

A Seam 68.59% 

E Seam 61.59% 

Plant Factor 0.90 

Product Splits - A Seam  

Duff  39% 

Peas 32% 

Nuts  29% 

Total 100% 

Product Splits - E Seam  

Duff  32% 

Peas 38% 

Nuts  30% 

Total 100% 

9.1.5. Production Schedule 

Mine Design and Schedule 

The opencast mining will target primarily the Proved and Probable Coal Reserves of the 5 m 

thick A Seam and the approximately 1.5 m to 1.7 m thick E Seam.  The AU Seam is too thin 

and sporadic to be mined (Inferred Resource) and will be treated as waste.  Mining is 
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outsourced to Jarcon, a suitably experienced coal mining contractor.  Mining has started in 

Section A and will later move to Section B of the project area.  Production will ramp up to the 

long-term steady state production rate of ±3 Mtpa ROM. 

The production schedules supplied by Minergy Coal were used as a basis for the development 

of the discounted cash flow (DCF) calculations.  Table 9-8 illustrates the production schedule. 

It must be noted that the production profile excludes some of Section B Coal Reserves, it being 

regarded as contingency. 
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Table 9-8: Production Schedule for Sections A and B 

    

Description Unit Year 1 Year 2 Year 3 Year 4 Year 5-11 Year 12 Year 13 Year 14 Year 15-24 Total* 

Mining Schedule 

A Seam Mt 1.470 2.418 2.346 2.366 2.393 1.158 2.316 2.454 2.367 56.426 

E Seam Mt 0.251 0.686 0.752 0.766 0.734 0.440 0.035 0.487 0.647 15.859 

Total ROM Mt 1.722 3.104 3.098 3.131 3.012 1.598 2.351 2.941 2.674 72.285 

Total Waste Mbcm* 7.467 15.451 15.420 14.825 15.031 7.723 14.203 16.362 16.442 361.092 

Practical Yield 

A Seam % 52.36% 53.86% 53.65% 55.30% 54.19% 55.77% 58.21% 55.56% 60.12% 56.86% 

E Seam % 73.51% 71.36% 72.61% 74.63% 75.57% 66.59% 52.69% 53.27% 56.32% 65.63% 

Plant Factor % 90% 90% 90% 90% 90% 90% 90% 90% 90% 90% 

Washed Coal 

A Seam Mt 0.770 1.302 1.259 1.308 1.297 0.646 1.348 1.364 1.417 32.086 

E Seam Mt 0.185 0.490 0.546 0.572 0.555 0.293 0.019 0.259 0.376 10.408 

Total Saleable Coal Mt 0.955 1.792 1.805 1.880 1.852 0.939 1.367 1.623 1.793 42.493 

*bcm – Bank Cubic Metre, a cubic metre of rock or material in situ before it is extracted 
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9.1.6. Fiscal Regime 

Botswana mining companies (for all minerals except diamonds) are using the following tax 

formula to determine the tax: 

Annual Tax Rate = 70 – 1500/x 

where x = taxable income/gross income. 

Royalty to the government is 3% of the sale value receivable at the mine gate in an arm’s length 

transaction without discounts, commissions or deductions for the mineral or mineral product on 

disposal. 

9.1.7. Discount Rate 

A discount factor of 10% was used as per the requirements of the AIM Rules for Companies2. 
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9.1.8. Discounted Cashflow Valuation  

The results from the technical economic model (excluding Inferred Coal Resources) is 

estimated as follow in Table 9-9. 

Table 9-9:- Evaluation Results 

    

Parameter Value  

CAPEX  USD 22.296M 

NPV Positive 

IRR Positive 

Mining Rate  3.0Mtpa ROM 

LOM A Seam Duff  13.2 

LOM A Seam Peas 10.6 

LOM A Seam Nuts 8.3 

LOM E Seam Duff 3.3 

LOM E Seam Peas 4.0 

LOM E Seam Met Nuts 3.1 

LOM Total Saleable Coal 42.5 Mt 

Life of Mine 24 years 

 

 

Cautionary Statements 

The technical economic model in this report is based on actual mining technical and economic 

assessment and it is developing through a build-up phase. 

The mine is a production property which is inherently exposed to the normal operational risks 

associated with production projects. 

The success of this project will largely depend on its ability to sell into the local market at the 

prices and volumes assumed in this report.  Unforeseen changes in operating circumstances 

and technical issues can have adverse effect on the profitability and/or sustainability of the 

project of this nature.  

The project is located in an established mining district, but fully established transport 

infrastructure to the mine is yet to be developed.  The need for an improved access road and 

the distance to the nearest rail head are identified as the main challenges remaining in the 

development of the project. 

The appointed plant contractor Pentalin, and Jarcon the mining contractor, had not operated in 

Botswana before.  Their envisaged capital and working cost expenditures are based on 

experience gained in the Witbank Coalfields and may not be directly appropriate for Botswana. 

Jarcon now has a year Botswana Operating experience and contract mining pricing has not 

changed apart from inflation related adjustments 
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Minergy Coal’s Prospecting Licence (PL278/2012) has been extended to 30 September 2021, 

this will bring the total term of the licence to nine years which is beyond the initial seven-year 

licence period awarded, before extensions. Further extensions of the Prospecting Licence 

would be at the discretion of the Minister. However, numerous extensions beyond the seven-

year period, have previously been granted to several coal exploration companies in Botswana.  

Most of the Resource and all of the scheduled mining areas and Reserves fall within the granted 

Mining Licence.  

The coal qualities are amenable to the production of Peas, Nuts and Duff to be sold into the 

local Botswana and South African markets.  Although short term offtake agreements have been 

signed it is not guaranteed that these will be extended for the full life of the mine.  

Fluctuations in exchange rates and interest rates as well as political and industrial disruptions 

can have an impact on future operations, costs and potential revenue streams.  The majority of 

these factors are beyond the control of the mine and must be recognised as such in the context 

of risk. 

The reader must also further consider the technical merits of the coal deposit, mining and 

processing operations and current marketing to form an opinion regarding its prospectivity on 

the basis of the information presented in this report. 

The technical economic model used input values supplied by Minergy Coal.  Production costs 

and parameters were used in the technical economic model.  Pivot considers the project to be 

at a Feasibility Study level of confidence since the mine has advanced to an early stage 

producing coal mine. 

This report contains forward looking statements.  These forward-looking statements are based 

on the opinions and estimates at the date the statements were made.  They are subject to 

several known and unknown risks, uncertainties and other factors that may cause actual results 

to differ materially from those anticipated in the forward-looking statements.  Factors that could 

cause such differences include changes in world and local coal markets, equity markets, costs 

and supply of materials relevant to the project and changes to regulations affecting them.  

Although Pivot believes the expectations reflected in its forward-looking statement to be 

reasonable, Pivot does not guarantee future results, levels of activity, performance or 

achievements. 

 

9.1.9. Conclusions 

Pivot has reviewed the data made available on Masama Coal Mine and has applied parameters 

to declare the Coal Reserves used in the project’s TEM.  The main features of the mine are 

summarised in Table 9-10.  
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Table 9-10: Masama Coal Mine Summary 

 

Feature Unit Value 

Steady State Production ROM 3.0Mtpa 

Domestic Industrial Coal Saleable t 1.7Mtpa 

Metallurgical Coal Saleable t 130ktpa 

LOM Strip Ratio bcm: t ROM 4.51 

Total Development and Sustaining Capital 
(including Plant Repayment of USD9.068M) 

USD M 46.594 

Closure Cost Section A USD M 3.450 

Closure Cost Section B USD M 3.618 

The prospectivity of the mine is enhanced by its advanced stage of development with mining, 

processing and marketing operations having been underway for several months.  Some mine 

infrastructure remains to be completed including some components of the plant as well as a 

new access road and the rail siding. However, the project now has grid power, water from local 

borehole sources, a functional temporary road access and is located proximate to rail 

infrastructure.   

The location of the mine affords it advantages over the Witbank and Waterberg Coalfields to 

certain regional markets such as the North West Province Northern Cape cement industry and 

Northern Cape lime industry.  The coal in the A Seam is also relatively thick and undisturbed.  

It is also relatively shallow and is amenable to opencast mining. 

Based on the technical economic modelling, undertaken by Pivot, the Masama Coal Mine has 

an acceptable positive NPV and a Coal Reserve can thus be declared. 

9.1.10. Recommendations 

Pivot believes the mine is a low risk and attractive project in the current economic climate, if 

all the assumptions included in this study are valid, and based on this assessment, should be 

advanced to full production capacity. 
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9.2. COAL RESERVES (6.1, 6.2, 6.3) 

The South African National Standard 10320 was used as guideline in reporting the Masama 

Coal Mine Coal Reserve.  The Coal Reserves were estimated and signed off by Pivot’s 

Competent Person (CP), Mr J J Bornman, Pivot’s Director Mining and Valuations in accordance 

with the SAMREC (2016) Code60. The Coal Reserve Statement is presented in Table 9.2-2 and 

Table 9.2-3. The Coal Reserves are based upon the block model prepared by Mrs. Karin van 

Deventer, owner of Sugarbush Consulting, the information which was originally sourced from 

the Minex model and the Life of Mine planning done by Mr. Dan Ferreira of Dan Ferreira 

Technical Services cc. 

A Life of Mine plan has been developed by Minergy Coal and the modifying factors as shown 

in Table 9.2-1 have been considered and applied to the Coal Resource for the conversion to 

the Coal Reserve.  The modifying factors include consideration of the mining, processing, 

metallurgical, infrastructure, economic, marketing, legal, environment, social and government 

factors in order to derive a Coal Reserve which is demonstrated to be economically extractable 

in present day conditions. The modifying factors were determined during early mining and 

processing start up and were applied throughout the reserve. 

The modifying factors applied to derive the Masama Coal Reserves are shown in Table 9.2-1 

Table 9.2-1: Modifying Factors 

    

Factor Unit Value 

Coal Seam Thickness Cut-Off m 0.5 

Geoloss - Measured % 5 

Geoloss – Indicated % 8 

Mining Loss % 5 

Contamination % 2 

Moisture Correction Factor % 2 

Plant Correction Factor % 10 

Predicted Practical Yield – Proved A Seam (Section 

A) 
% 54.4 

Predicted Practical Yield – Probable A Seam 

(Section A) 
% 54.0 

Predicted Practical Yield – Probable A Seam 

(Section B) 
% 59.25 

Predicted Practical Yield – Probable E Seam 

(Section A) 
% 74.3 

Predicted Practical Yield – Probable E Seam 

(Section B) 
% 56.7 
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The following product targets were modelled 

  Section A : A Seam Calorific Value 

  Section A : E Seam Calorific Value 

  Section B : A Seam Calorific Value 

  Section B : E Seam Calorific Value 

MJ/kg 

 

 

26.2 

26.2 

25.1 

26.2 

 

Table 9.2-2 and Table 9.2-3 summarise the mine ROM and Saleable Coal Reserves as at 31 

October 2019.  For ROM Coal Reserves, tonnages are reported on an as received basis and 

coal qualities on an air-dried contaminated basis, while for Saleable Coal Reserves, tonnages 

and coal qualities are reported on an air-dried product basis. The Coal Resources are inclusive 

of Coal Reserves. To the best of the knowledge of Pivot, there have been no material changes 

since 31 October 2019 being the date of the Coal Reserves declaration, and the effective date. 
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Table 9.2-2: Masama Coal Mine ROM Coal Reserve  

(Pivot - as at 31 October 2019) 
 

Mining 

Block 
Seam 

Reserve 

Category 

Mineable 

Insitu 

Reserve 

(Mt) AR 

Contami

nation 

(%) 

External 

Moisture 

(%) 

ROM 

Tonnage 

(Mt) AR* 

ROM CV† 

(Mj/kg) 

ROM Ash† 

(%) 

ROM 

Moist† (%) 

ROM 

Vols† (%) 

ROM FC† 

(%) 

ROM 

Sulphur† (%) 

Section A A Proved 10.425 2% 2% 10.842 22.13  20.61  5.62  25.05  48.72  2.14 

Section A Total Proved 10.425 2% 2% 10.842 22.13  20.61  5.62  25.05  48.72  2.14 

Section A A Probable 15.093 2% 2% 15.697 22.04  21.14  5.41  24.89  48.57  2.17  

 E Probable 7.728 2% 2% 8.037 23.41  19.04  5.18  27.17  48.64  2.30  

Section A Total Probable 22.820 2% 2% 23.733 22.50  20.43  5.33  25.66  48.59  2.21 

Section A Total Proved and 

Probable 
33.245 2% 2% 34.575 22.39  20.48  5.42  25.48  48.63  2.19 

Section B A Proved - -   - - - - - - 

Section B Total Proved - -   - - - - - - 

Section B A Probable 30.122 2% 2% 31.327 21.76  21.02  5.70  24.53  48.75  1.56  

 E Probable 7.963 2% 2% 8.281 19.55  30.59  4.43  23.97  41.02  2.15  

Section B Total Probable 38.084 2% 2% 39.608 21.30  23.02  5.43  24.41  47.13  1.68  

Section B Total Proved and 

Probable 
38.084 2% 2% 39.608 21.30  23.02  5.43  24.41  47.13  1.68  

Total Proved and Probable 71.330 2% 2% 74.183 21.80 21.84 5.43 24.90 47.83 1.92 

*2% Moisture and 2% contamination adjusted, AR – As received basis  

† Air dried contaminated basis  
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Table 9.2-3: Masama Coal Mine Saleable Coal Reserve 

(Pivot - as at 31 October 2019) 
 

Mining 

Block 
Seam 

Reserve 

Category 

ROM 

Tonnage 

(Mt) AR* 

Practical 

Yield (%) 

 Saleable 

Tonnege 
† (Mt) 

Product 

CV† (Mj/kg) 

Product Ash† 

(%) 

Product 

Moist† (%) 

Product Vols† 

(%) 

Product FC† 

(%) 

Product 

Sulphur†  (%) 

Section A A Proved 10.842 54.4% 5.898  26.20  9.63  6.54  26.88  56.96  0.39  

Section A Total Proved 10.842 54.4% 5.898  26.20  9.63  6.54  26.88  56.96  0.39  

Section A A Probable 15.697 54.0% 8.481  26.20  9.98  6.31  26.77  56.94  0.37  

 E Probable 8.037 74.3% 5.973  26.20  11.37  5.67  29.33  53.64  0.64  

Section A Total Probable 23.733 60.9% 14.455  26.20  10.55  6.05  27.82  55.58  0.48  

Section A Total Proved and 

Probable 
34.575 58.9% 20.353  26.20  10.28  6.19  27.55  55.98  0.46  

Section B A Proved - -   - - - - - 

Section B Total Proved - -   - - - - - 

Section B A Probable 31.327 59.30% 18.562  25.10  11.66  6.55  26.04  55.76  0.31  

 E Probable 8.281 56.70% 4.694  26.20  11.18  5.47  30.81  52.55  0.45  

Section B Total Probable 39.608 58.72% 23.257 25.32  11.56  6.33  27.00  55.11  0.33  

Section B Total Proved and 

Probable 
39.608 58.72% 23.257 25.32 11.56 6.33 27.00 55.11 0.33 

Total Proved and Probable 74.183 59.37% 43.609 25.73 10.96 6.26 27.26 55.51 0.39 

*2% Moisture and 2% contamination adjusted, AR – As received basis 

†Air dried product basis  
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10. OTHER RELEVANT DATA AND INFORMATION 

Adjacent properties (1.3 (i); 3.1 (iv); 8.1 (i)) 

The more advanced and relevant adjacent properties to the mine are as follows: 

▪ Mmamabula East Project – Jindal Steel and Power; 

▪ Mmamabula South and Central Projects (Nolens) – previously Anglo Coal Botswana; 

▪ Mmamabula Coal Project – Maatla Energy 

▪ Morupule Coal Mine – Debswana; 

▪ Waterberg Coalfield – including Grootegeluk Coal Mine (Exxaro) and other advanced 

projects. 

Figure 10.1 depicts the location of the mine in relation to the other coal projects, as mentioned 

above. 

There are other less advanced projects in the vicinity of the mine which include, African Energy’s 

West Mmamabula West and Mmamantswe Projects as well as Shumba Energy’s Morupule 

South Project.  The location of these are also shown in Figure 10.1.  
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Figure 10.1:- Location of the Masama Coal Mine in relation to other nearby coal projects 

 

 

Mmamabula East Project (http://www.jindalafrica.com/botswana/Mmamabula-Coalfield)22 

Located some 100 km east of the mine Central Block, the Mmamabula Project has seen 

extensive prospecting for coal since coal was discovered there in the 1960’s.  Between 2005 

http://www.jindalafrica.com/botswana/Mmamabula-Coalfield
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and 2012 CIC Energy Corp of Canada conducted extensive drilling and related work on the 

Mmamabula Project. 

CIC defined a total Coal Resource of approximately 2.4 Bt on what they referred to as the 

Mmamabula East Project as indicated in Table 10-1 below.  

Table 10-1: CIC Mmamabula East Project Coal Resources 

    

Classification Tonnage (Mt) 

Measured 2,390 

Indicated 7.52 

Measured and Indicated 2,397 

Inferred 3.08 

The resources in the deposit were predominantly confined two seams, termed the M2 Seam 

and D1 Seam, which have average thicknesses of ~3 m and ~ 6 m (CIC Technical Reports23 

and CIC Presentations24).  There is a down faulted graben block between the Mmamabula East 

area and the Masama Coal Mine, and different seam terminology was used during historical 

exploration in the two areas.  The M2 Seam is tentatively correlated with the Masama Coal Mine 

E Seam and the D1 Seam with the Masama Coal Mine A Seam. 

CIC evaluated the Mmamabula Project for several development options including power 

generation, export coal and also coal to liquids (CIC Presentations)24. 

In 2012, Jindal BVI Limited (JBVI), a subsidiary of an Indian multinational steel and power 

company, Jindal Steel and Power Limited (JSPL) acquired then Canadian listed coal Company 

CIC Energy Corp. (CIC) for about US $116 million thus gaining ownership of the Mmamabula 

Project.  

(http://www.jindalafrica.com/countries/botswana/jindal-group-acquires-cic-in-botswana)25. 

Jindal have stated their plans for the project as follows; “Our aim is to operate three surface 

mines in the rich coalfields of Mmamabula, as well as a power plant. The mine’s development 

will meet the demands of a 600 MW power station and export region coal markets, with the 

potential to employ more than 2,000 people”. (http://www.jindalafrica.com/countries/ 

botswana/botswana-overview)26. 

Jindal was granted a Mining Licence for the project in 2016. 

 

  

http://www.jindalafrica.com/countries/botswana/jindal-group-acquires-cic-in-botswana
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Mmamabula South and Central Projects 

Located just west of the Mmamabula East Project and some 75 km northeast of Masama Coal 

Mine, are the Mmamabula South and Central Projects.  These projects were put out to tender 

by the Government of Botswana in 2011 and were awarded to Anglo Coal Botswana in 2013. 

Prior to the tender process, the Mmamabula South Project had most recently been explored by 

CIC Energy Corp who defined Coal Resources of 315 Mt (311 Mt Measured and Indicated and 

3.7 Mt Inferred).  Seams present are the M2 Seam and D1 Seam (CIC Technical Reports23 and 

CIC Presentations24).  

The Mmamabula Central Project had previously been explored by Shell Coal Botswana in the 

1980’s who defined total “in-situ raw Reserves” of 487 Mt in three seams they termed the Lower 

Seam, Middle Seam and Upper Seam.  The Lower Seam would correlate to the M2 Seam 

(Masama Coal Mine E Seam) and the Middle Seam to the D1 Seam (Masama Coal Mine A 

Seam) (Shell 1982b)27. 

The Mmamabula Central Project is now held by Nolens a private Botswana based company. 

Mmamabula Coal Project – Maatla Energy 

Located adjacent to Jindal’s Mmambula East Project, the Maatla Energy project consists of 

three separate blocks.  Maatla has not publicly reported details of the projects coal resource but 

have indicated that they intend to put the project in to production. 

Morupule Coal Mine 

Morupule Coal Mine is Botswana’s only operating coal mine and is located near the town of 

Palapye in southeast Botswana some 200 km northeast of Masama Coal Mine.  

Morupule Colliery has been operating since 1973 and is at present 100%-owned and operated 

by the Government of the Republic of Botswana.  

The majority of coal produced is supplied to Botswana Power Corporation's (BPC) Morupule A 

and B thermal power stations.  A limited amount of coal is sold to other customers in Botswana 

such as Botash and Botswana Meat Corporation, breweries and historically to BCL (a nickel 

and copper mine currently on care and maintenance).  In addition, some coal is exported from 

Botswana.  In June 2012, the Morupule Colliery Limited (MCL) 1 expansion project was 

commissioned.  The project was launched in October 2010 at a cost of BWP 1.7 billion ($218 

million).  It was undertaken to supply coal to the new 600 MW Morupule B power station built 

next to the Morupule A plant. 

The mine's capacity has increased from 1 Mt per annum to 3.2 Mt per annum following the 

expansion (http://www.mining-technology.com/projects/morupule-colliery-expansion-

project/)28. 

http://www.mining-technology.com/projects/morupule-colliery-expansion-project/)28
http://www.mining-technology.com/projects/morupule-colliery-expansion-project/)28
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The Morupule Colliery mines Karoo aged medium to low quality sub-bituminous coal.  

Coal is extracted from the 8 m thick Morupule Main Seam and the No. 2 Seam through 

conventional room and pillar mining methods.  These operations are carried out at a depth of 

85 m and accessed through a single shaft.  Continuous drill and blast methods were originally 

used until continuous miner operations commenced in 2004.  

The number of continuous miners operating at the mine went up from one to four following the 

expansion.  The extracted ore undergoes primary crushing to reduce its size to 300 mm and a 

secondary crushing, which further reduces the size to less than 32 mm. 

The mine is equipped with a 1 Mt per annum capacity coal washing plant, which has been 

operational since January 2008.  The plant removes coal particles that are less than 15 mm.  It 

uses a Dense Media Separation (DMS) process to separate high calorific value coal from low 

calorific value coal. 

The coal is fed to the plant, which includes a slow rotating drum.  High calorific value coal floats 

on the top and low calorific value coal settles at the bottom.  Coal from secondary crushing and 

the washing plant is blended and fed into the conveyor system to feed the power station 

(http://www.mining-technology.com/projects/morupule-colliery-expansion-project/)28. 

Although the Morupule Colliery is located well north of Masama Coal Mine and in a different 

Coalfield (the Morupule Coalfield) and predominantly supplies coal to mine mouth power 

stations, it demonstrates a successful and long-life coal mining operation within Botswana. 

Waterberg Coalfield 

The Waterberg Coalfield is located adjacent to the Mmamabula Coalfield and is reported to 

contain 50% of South Africa’s remaining Coal Resources (The South African Coal Roadmap, 

July 2013)29.  Currently there is only one operating coal mine in the Waterberg and that is 

Exxaro’s Grootegeluk Mine.  

Situated 25 km from Lephalale in South Africa’s Limpopo Province, the Grootegeluk open-pit 

mine employs two thousand people and produces 18.8 Mt per annum final coal products, using 

a conventional truck and shovel operation. This mine has an estimated Minable Coal Reserve 

of 3,261 Mt and a total Measured Coal Resource of 4,719 Mt, from which semi-soft coking coal, 

thermal coal and metallurgical coal can be produced. 

Grootegeluk has the world’s largest beneficiation complex where 8,000 tonnes per hour of run-

of-mine coal is upgraded in six different plants.  

Some 14.8 Mt of annual production is power station coal, transported directly to Eskom’s 

Matimba power station on a 7 km conveyor belt in terms of the existing coal supply contract.  

An additional 1.5 Mt per annum of metallurgical coal is sold domestically to the metals and other 

industries on short-term contracts.  Grootegeluk produces 2.5 Mt per annum of semi-soft coking 
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coal, the bulk of which is railed directly to Mittal SA under a long-term supply agreement. 

Approximately 1 Mt per annum of semi-soft coking coal and thermal coal is exported through 

Richards Bay Coal Terminal or sold domestically (http://www.exxaro.com/index.php/where-we-

operate/coal/grootegeluk/)30.  

Grootegeluk Mine was expanded between 2009 and 2016 to supply an additional 14.6 Mt per 

annum of thermal coal to Medupi Power Station. 

The Waterberg Coalfield also hosts Eskom’s 3,690 MW Matimba Power Station and 4,800 MW 

Medupi Power Station.  There are also advanced projects run by Sasol, Anglo Coal, Resource 

Generation and Waterberg Coal Company among others in the Waterberg Coalfield. 

Risks  

Possible material technical legal, environmental and other risk factors are: 

▪ The local influence of large- and small-scale geological structures on the coal deposit.  The 

presence of geological structures increases the risks for mining, in particular underground 

mining.  Exploration to date has not identified significant large-scale structures in the Coal 

Resource area of Masama Coal Mine; this includes drilling, limited surface mapping and 

examination of aeromagnetic data as well as mining exposures to date.  The presence of 

small-scale structures is difficult to determine from exploration data.  However, initial 

opencast mining has not indicated the presence of such structures.  Geological monitoring 

should continue to be done as mining progresses as the presence of structures can then 

be properly evaluated prior to the commencement of underground mining.  

▪ Twin drilling suggests there may be local variability in seam thickness which could pose a 

risk to underground mining in parts of the Coal Resource area.  Should the seam thickness 

of the E Seam in particular be found to have significant local variation then this would make 

underground mining more difficult and potentially more costly.  It may also result in higher 

underground mining dilution and mining losses.  During initial opencast mining the seam 

thickness variability in the E Seam can be properly evaluated prior to the establishment of 

any underground mining sections. 

▪ Drainage lines or water courses: restrictions to mining apply when rivers are present and 

thus no Coal Resources have been declared within 100 m of the Dikolakolana Stream.  

▪ There is a gravel road passing through the potential mining area which will have to be 

diverted to allow for the opencast mining of Section A.  This road diversion will be required 

a few years after mining starts.  Minergy Coal sees no impediment to diverting the road but 

will need to obtain the necessary permissions 

▪ The village of Medie is located relatively close to the proposed opencast and underground 

mining areas.  No Coal Resources have been declared under the village or within a buffer 

zone of 100 m around the village.  Planned opencast mining will generally take place >1 

km from village houses and a minimum distance of ~500 m is planned.  

http://www.exxaro.com/index.php/where-we-operate/coal/grootegeluk/
http://www.exxaro.com/index.php/where-we-operate/coal/grootegeluk/
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▪ The possible influence of mining operations on groundwater.  Detailed specialist studies 

have been conducted and the risk of groundwater pollution is considered low, however, a 

monitoring program on a network of water boreholes has been recommended (See 8.2.1).  

Opencast mining activities are predicted to locally lower the water table; however, this is 

modelled to recover once the opencast mining is complete. 

▪ Relatively high sulphur contents (more than 2%) are present in some of the raw coal 

qualities reported for the mine.  This could result in product rejection if the sulphur content 

is not reduced through processing (washing) the raw coal, conversely if the sulphur is 

removed the high content in the discards may pose a risk for AMD.  At the mine much of 

the sulphur occurs as large pyrite nodules observed in borehole core and wash tests have 

indicated that most of the pyrite can be removed by processing the coal, thus reducing 

sulphur contents in the washed product to well below specifications.  Leach tests on the 

likely discard products have indicated that only a small proportion of the discards (from the 

E and AU seams) are prone to acid generation and that the bulk of the discards which will 

arise from washing the A Seam are not acid generating.   

▪ Acid Mine Drainage from coal discards or from carbonaceous material that is backfilled into 

the pit voids.  The potential of this material to produce acid mine drainage has been 

investigated and it was found that only a relatively small proportion of the discards have 

potential to produce AMD4. 

▪ The depth of weathering and its impact on the exact position that opencast mining can 

commence.  Should the depth of weathering be found to be deeper than anticipated in 

places this will impact on the coal resources potentially available for mining.  

▪ Variation in E Seam thickness – should the thickness of the E Seam show a higher degree 

variability than predicted, this could have a material impact on how this seam could be 

mined in underground mining operations.  

▪ Upgrading of resources to higher levels of confidence, there is a risk that not all currently 

identified Inferred Resources will be upgraded to Indicated Resources with further 

exploration. 

▪ Insufficient power supply from Botswana Power Corporation.  BPC is currently supplying 

the mine with sufficient electrical power and has committed to provide up to 2 MVA.  To 

date there have been only limited interruptions to the power supply. 

▪ Distance to some potential markets.  For example, exporting coal from the Richards Bay 

Coal Terminal (RBCT), the cost of transporting coal from Botswana to Richards Bay will be 

higher than from the existing export coal mines in the Central Basin of the South African 

Coalfields (Middleburg area of Mpumalanga). 
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11. INTERPRETATION AND CONCLUSIONS (4.2 (VI); 4.5 (VIII); 10.5 (I)) 

A total Coal Resource of 390 Mt has been estimated for E, A and A Upper Coal Seams within 

the West Block of Masama Coal Mine within the guidelines of the SAMREC Code (2016)1, while 

further guidance on the classification of Coal Resources is provided by the South African guide 

to the systematic evaluation of coal resources and coal reserves (SANS10320:2004)2 

A Life of Mine plan has been developed by Minergy Coal and the modifying factors have been 

considered and applied to the Coal Resource for the conversion to a Coal Reserve within the 

guidelines of the SAMREC Code (2016)1.  This estimated ROM Coal Reserve of 74.18Mt (arb) 

and the Saleable Coal Reserve of 43.61Mt (adb) is just for the opencast mine.  The modifying 

factors include consideration of the mining, processing, metallurgical, infrastructure, economic, 

marketing, legal, environment, social and government factors in order to derive a Coal Reserve 

which is demonstrated to be economically extractable in present day conditions. 

The mine is now operational, with production exceeding initial yield expectations.  Production 

is still building up as some aspects of the Phase 1 plant still need to be completed and this is 

constraining throughput.  Both the process and mine contractors are performing well. 

Most of the infrastructure is complete and there is grid power on the mine with a commitment 

to provide up to 2 MVA from BPC.  Transport of the product to the market remains a problem 

as the dedicated 19 km haul road from the mine to the village of Dikgonnye still needs to be 

completed. Current transport on the existing gravel road between the mine and the villages of 

Medie and Lentsweletau and from there to the existing Botswana road network is not optimal. 

A wellfield has been established to supply the mine with approximately 30m3/hr water demand 

required for processing and dust suppression.  This needed amount of water will be reduced 

once filter presses or filtech screens have been installed in the plant. 

(The paragraph below has been supplied by Minergy Coal, post the Effective Date) 

The market response to the project is exceeding expectations and offtake is currently greater 

than the mine can supply. There is a concerted effort to meet demand and an offtake agreement 

has been concluded, with more in the pipeline. 

Pivot has reviewed the data made available on Masama Coal Mine and has applied parameters 

to determine the Coal Reserves used in the project’s TEM.  The main features of the mine are 

summarised in Table 1-12. 

Table 11-1:- Masama Coal Mine Summary 
    

Feature Unit Value 

Steady State Production ROM 3.0Mtpa 

Domestic Industrial Coal Saleable t 1.7Mtpa 

Metallurgical Coal Saleable t 130ktpa 

LOM Strip Ratio bcm: t ROM 4.51 

Total Development and Sustaining Capital (including Plant 

Repayment of USD9.068M) 
USD M 46.594 

Closure Cost Section A USD M 3.450 

Closure Cost Section B USD M 3.618 

The future prospectivity of the mine leases are enhanced by the advanced stage of 

development with mining, processing and marketing operations having been underway for 
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several months. Some mine infrastructure remains to be completed including some components 

of the plant as well as a new access road and the rail siding. However, the project now has grid 

power, water from local borehole sources, a functional temporary road access and is located 

proximate to rail infrastructure.   

The location of the mine affords it advantages over the Witbank and Waterberg Coalfields to 

certain regional markets such as the North West Province cement industry and Northern Cape 

lime industry.  The coal in the A Seam is also relatively thick and undisturbed.  It is also relatively 

shallow and is amenable to opencast mining. 

All the identified risk can be mitigated. 

A technical economic model indicates that Masama Coal Mine has a positive NPV and a Coal 

Reserve can thus be declared. 
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12. RECOMMENDATIONS  

Coal seam continuity has been proven, but further exploration is recommended over the 

respective declared Coal Resource Categories in order to increase the geoscientific confidence 

and upgrade these categories progressively from Inferred to Indicated to Measured Resource 

status 

Modelled seam thickness and qualities must be compared to actual mining results to verify and 

update the Coal Resources if there are indicated variations.  The Coal Reserves can then be 

recalculated with this updated resource information, actual plant yields and achieved product 

splits. 

Production is constrained by the incomplete front-end section of the process plant.  It is strongly 

recommended that the crushing and loading circuit be completed and optimised to remove this 

bottleneck on production. 

The 19 km dedicated haul road from the mine to the village of Dikgonnye needs to be completed 

as soon as possible to avoid transport delays, especially in the rainy season.  Transporting coal 

through villages also constitutes a safety hazard, which this road will mitigate. 

 

Pivot believes Masama Coal Mine is a low risk and attractive project in the current economic 

climate, if all the assumptions are correct, and based on this assessment, should be advanced 

to full production capacity. 
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14. DATE AND SIGNATURE (9.1 (I), (II), (III))    

Competent Persons 

This CPR was compiled by Mr Hannes Bornman, as Lead Author and Competent Person (CP).  It was 

compiled from relevant data extracted from the 31 January 2018 CPR report previously prepared by Ms 

Karin van Deventer as Lead CP. The current Masama Coal Resource estimate, dated 31 October 2019, 

has been prepared and signed off by Ms Karin van Deventer as CP and co-author of the 31 October 2019 

CPR. 

 

Mr Bornman is a qualified Mining Engineer, a Fellow of the Southern African Institute of Mining and 

Metallurgy (SAIMM) (Registration no.700627) and registered with the Engineering Counsel of South 

Africa (ECSA) as a Professional Engineer (Reg. No. 20090201).  Mr Bornman’s qualifications include a 

B. Eng. (Mining) and an MBA degree.  He has 36 years’ experience in mining, feasibility studies, mine 

valuation, risk assessment and the estimation of Mineral Reserves, including coal.  Mr Bornman has co-

authored over 50 feasibility studies, CPRs, Technical Reviews, Technical Due Diligence Reports and 

Mine Valuation Reports for both local and international companies and stock exchanges.  Mr Bornman 

has the necessary experience in the nature and style of mineralisation to qualify as a CP as defined in 

terms of the SAMREC Code (2016 Edition).  Mr Bornman is currently the Director Mining and Valuation 

for Pivot Mining Consultants (Pty) Limited located at Lower Ground Floor, Island House, Constantia Office 

Park, Cnr. 14th Avenue and Hendrik Potgieter Road, Weltevreden Park, Johannesburg, 1709, South 

Africa.   

 

The Lead CP also states that the information disclosed in this CPR is compliant with the SAMREC Code 

(2016) and SAMVAL Code (2016) and, where applicable, the relevant Section 12 and Table 1 

requirements. 

 

The current mine Coal Resource estimate, dated 31 October 2019, has been prepared and signed off by 

Ms Karin van Deventer as CP and co-author of the 31 October 2019 CPR. Ms Van Deventer is a qualified 

geologist, a Fellow of the GSSA, a member of the Fossil Fuel Foundation (FFF) and is registered with 

the South African Council for Natural Scientific Professionals as a Professional Natural Scientist (Reg. 

No.400705/15).  Her highest qualification is a M.Sc. Geochemistry degree from the University of 

Stellenbosch. Ms van Deventer has over 23 years’ experience in exploration, geology, mining and the 

estimation of Mineral Resources, specifically coal.  Ms Van Deventer is currently a Director of Sugar Bush 

Consultancy (Pty) Limited (Sugar Bush) located at 76 Eeufees Street, Clubville, Middelburg, 1050, South 

Africa. 

 

Both CPs have signed their respective estimates and consent to the inclusion of information into this CPR 

in the form and context in which they appear.  Both CPs are independent of Minergy Coal and do not 

have a material interest capable of affecting their ability to give an unbiased opinion in the projects for 

which they take responsibility and, have not received, and will not receive, any pecuniary or other benefits 

in connection with the estimates presented, other than normal consulting fees. 
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CERTIFICATE OF COMPETENT PERSON 

Date and Signature Page: Hannes Bornman (Competent Mineral Asset Valuator) 

As the author of the report entitled “Independent CPR on the Masama Coal Mine As at 31 October 2019”, 

I hereby state;  

 

1. My name is Hannes Bornman and I am the Director Mining & Valuations at Pivot Mining 

Consultants (Pty) Ltd, South Africa.  

2. I am a Registered Professional Mining Engineer with the Engineering Council of South Africa 

(ECSA 20090201) and a Fellow of the South African Institute of Mining and Metallurgy (SAIMM 

700627).  

3. I have BEng (Mining) and MBA degrees.  

4. I have 36 years’ mining industry experience and 10 years’ mine valuation experience.  

5. I am a ‘Competent Person’ as defined in the SAMREC Code (2016)  

6. I am a ’Competent Valuator’ as defined in the SAMVAL Code (2016). 

7. I am responsible for the Mineral Asset Valuation in this Report and the updated CPR report.  

8. I conducted a site visit to the proposed Masama Coal Mine on 21st of January 2019 and again on 

11th June 2019 and 10 September 2019.  

9. I am not aware of any material fact or material change with respect to the subject matter of the 

Report that is not reflected in the Report, the omission of which would make the Report 

misleading.  

10. I declare that this Report appropriately reflects the Competent Valuator/author’s view.  

11. I am independent of Masama Coal Mine and of Minergy Coal Ltd. and of all other companies 

within the group of companies of which Minergy Coal (Pty) Limited is a member. 

12. I have read the SAMVAL Code (2016) and the Report has been prepared in accordance with the 

guidelines of the SAMVAL Code.  

13. I do not have, nor do I expect to receive, a direct or indirect interest in the Masama Coal Mine or 

Minergy Coal Ltd. or any the other companies within the group of companies of which Minergy 

Coal (Pty) Limited is a member. 

14. At the effective date of the Report, to the best of my knowledge, information and belief, the Report 

contains all scientific and technical information that is required to be disclosed to make the Report 

not misleading.  

15. Where any specific valuation documentation is referred to in a Public Report, my written approval 

as the Competent Mineral Asset Valuator (CV) shall be obtained as to the form, content, and 

context in which that documentation is to be included in the Public Report 

 

Dated at Roodepoort and 31 October 2019.  

 

 

 

Hannes Bornman  
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The Competent Person responsible for the resource estimates in this report is Ms. Karin Van 

Deventer (M.Sc., Pr. Sci. Nat). Ms Van Deventer has more than 23 years’ experience in the mining 

industry as a coal geologist. She is registered with the South African Council for Natural Scientific 

Professions (SACNASP Reg. No. 400705/15). 

As a contributing author to this report, I hereby state: 

1. My name is Karin Van Deventer and I am a Director of Sugar Bush Consultancy (Pty) Ltd, located 

at 76 Eeufees Street, Middelburg, South Africa.  

2. I am registered as a Professional Natural Scientist (Geological Science) with the South African 

Council for Natural Scientific Professions (SACNASP), registration Nr 400705/15.  

3. I am a graduate of the University of Stellenbosch. 

4. I have been actively involved in the mining industry since 1997. I have worked on various coal 

projects and operations in the Highveld Coal Field, Free State Coal Field, Kwa-Zulu Natal Coal 

Field, Waterberg Coal Field and the Witbank Coal Field. 

5. I am a Competent Person as defined in the SAMREC Code. 

6. I have compiled the Geological Sections of the report and have reported the quantities and 

qualities within the mine layout. 

7. I am responsible for the transparent and material reporting of coal assets in this report. 

8. I am not aware of any material fact or material change with respect to the subject matter of the 

Report, which is not reflected in the Report, the omission of which would make the Report 

misleading. 

9. I conducted site visits to the Masama Coal Project on 4 May 2017 and 10 September 2019.  

10. I am independent of Minergy Coal (Pty) Ltd. 

11. As of the date of this certificate, to the best of my knowledge, information and belief, this report 

contains sufficient technical information that is required to be disclosed to ensure that this report 

is not misleading. 

12. I have read the SAMREC Code (2016) and the Report has been prepared in accordance with the 

guidelines of the SAMREC Code for specific use in the interaction with Eskom in meeting the 

requirements for coal contracts with Eskom.  

13. I do not have, nor do I expect to receive a direct or indirect interest in any of Minergy Coal’s 

assets contained in the Report. 

14. At the effective date of the Report, to the best of my knowledge, information and belief, the report 

contains all scientific and technical information that is required to be disclosed to make the report 

not misleading. 

Signed at Middelburg on this 31 October 2019. 

Regards, 

 

 

Karin van Deventer 
(Consulting Geologist) 
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GLOSSARY, ABBREVIATIONS AND UNITS 

 

GLOSSARY 

1. Algorithm Mathematical functions used in geological modelling software to determine 

various geological information and resource estimates. 

2. Bench A ledge that, in open pit mine and quarries, forms a single level of operation 

above which minerals or waste materials are excavated from a contiguous 

bank or bench face.  The mineral or waste is removed in successive layers, 

each of which is a bench, several of which may be in operation 

simultaneously in different parts of, and at different elevations in, an open 

pit mine or quarry. 

3. Bord opening formed by mining using the bord and pillar method of mining. Bords 

are areas from which the coal has been mined; pillars are the areas of coal 

left between the bords. 

4. Boxcut The initial cut driven in a property, where no open side exists; this results in 

a highwall on both sides of the cut. 

5. Cash Cost Direct mining costs, direct processing costs, direct general and 

administration costs, consulting fees, management fees, transportation, 

treatment charges, refining charges and profit-sharing charges. 

6. Cone Crusher A crushing device in which material is comminuted between an eccentrically 

moving cone and an outer conical shell.  

7. Contamination The inclusion of waste rock in the coal seam mined as a result of mining 

operations 

8. Cut-offs The lowest grade of mineralised material that qualifies as Mineral Resources 

in a given deposit. 

9. Cyclone Equipment used in the washing of coal; used to separate waste from a 

coarse coal/waste mixture. 

10. Diamond Drilling The act or process of drilling boreholes using bits inset with diamonds as 

the rock-cutting tool.  The bits are rotated by various types and sizes of 

mechanisms motivated by steam, internal-combustion, hydraulic, 

compressed-air, or electric engines or motors.  A common method of 

prospecting for mineral deposits. 

11. Dilution The inclusion of a non select ply of coal with the ply of coal being selectively 

mined. This can affect profitability or coal processing performance.   

12. Dip Inclination of geological features from the horizontal. 

13. Discard Waste material (generally solid) produced as a generally unwanted by-

product from the beneficiation of the coal. 

14. Dolerite Any dark, igneous rock composed chiefly of silicates of iron and magnesium 

with some feldspar. 

15. Dome An uplift or anticlinal structure, either circular or elliptical in outline, in which 

the rocks dip gently away in all directions. 
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16. Dyke A tabular igneous intrusion that cuts across the bedding or foliation of the 

country rock. 

17. Ecca Group Stratigraphic sequence in Southern Africa containing coal deposits. 

18. Erosional surface Ground surface or lithological unit that has been subjected to weathering or 

geological erosion. 

19. Fault Fracture or a fracture zone in crustal rocks along which there has been 

displacement of the two sides relative to one another parallel to the fracture.  

20. Floats Material during the testing or washing process that floats on the testing or 

washing medium; generally forming the product coal fraction. 

21. Flocculant Reagent used to assist in froth flotation process of coal processing, or in the 

settling of solids to enable process water to be re-used in the processing of 

the coal. 

22. Footwall The part of the country rock that lies below the deposit. 

23. Fresh Rock Rock or geological unit which has not been exposed to alteration through 

weathering or leaching processes.  

24. Hangingwall The overlying side of an orebody or stope. 

25. Haulage A drive used for mechanical transport. 

26. Haul Road A road built to carry heavily loaded trucks at a good speed in open pit.  The 

grade is limited on this type of road and usually kept to less than 17% of 

climb in direction of load movement. 

27. Highwall Edge of opencast operations in advance of the direction of mining. 

28. Igneous Said of a rock or mineral that solidified from molten or partly molten material, 

i.e., from a magma; also, applied to processes leading to, related to, or 

resulting from the formation of such rocks.  Igneous rocks constitute one of 

the three main classes into which rocks are divided, the others being 

metamorphic and sedimentary. 

29. Indicated Mineral Resource That portion of a Mineral Resource for which quantity and quality 

are estimated with a lower degree of certainty than for a Measured Mineral 

Resource. The sites used for inspection, sampling, and measurement are 

too widely or inappropriately spaced to enable the material or its continuity 

to be defined or its grade throughout to be established. 

30. Inferred Mineral Resource That part of a Mineral Resource for which tonnage, grade and 

mineral content can be estimated with a low level of confidence. It is inferred 

from geological evidence and assumed but not verified geological and/or 

grade continuity. It is based on information gathered through appropriate 

techniques from locations such as outcrops, trenches, pits, workings and 

drill holes that may be limited, or of uncertain quality and reliability. 

31. In situ Generally used with reference to the reporting of coal resources to indicate 

a volume or tonnage of coal present undisturbed in the ground. 

32. Intercalated Said of layered material that exists or is introduced between layers of a 

different character; esp. said of relatively thin strata of one kind of material 



Pivot Mining Consultants 

Masama Coal Project – JMAS03 Page:  184 

Independent CPR on the Masama Coal Mine– 31 October 2019 

that alternates with thicker strata of some other kind, such as beds of shale 

intercalated in a body of sandstone. 

33. Intrusion In geology, a mass of igneous rock that, while molten, was forced into or 

between other rocks. 

34. Jaw Crusher A machine for reducing the size of materials by impact or crushing between 

a fixed plate and an oscillating plate, or between two oscillating plates, 

forming a tapered jaw. 

35. Karoo Supergroup Stratigraphic sequence in Southern Africa containing coal deposits. 

36. Long Life Operation with life of greater than 10 years. 

37. Low wall Edge of opencast operations behind the general direction of mining. 

38. Magnetite medium Addition to the washing fluid (generally water) of fine magnetite particles 

to increase the relative density, this allowing the coal to be separated from 

a coal/waste mixture. 

39. Measured Mineral Resource That portion of a Mineral Resource for which the tonnage or 

volume is calculated from dimensions revealed in outcrops, pits, trenches, 

drill-holes, or mine workings, supported where appropriate by other 

exploration techniques. The sites used for inspection, sampling and 

measurement are so spaced that the geological character, continuity, 

grades and nature of the material are so well defines that the physical 

character, size, shape, quality and mineral content are established with a 

high degree of certainty. 

40. Medium-Life Operation with life of between 5 and 10 years. 

41. Mine Call Factor A measure of the mining efficiency based on comparisons between metal 

content extracted and delivered to the mill and that projected by the mine 

planning process taking into account the volume/area mined during the 

reconciliation period. 

42. Mineral Reserve The economically mineable material derived from a Measured and/or 

Indicated Mineral Resource. It is inclusive of diluting materials and allows 

for losses that may occur when the material is mined. Appropriate 

assessments, which may include feasibility studies, have been carried out, 

including consideration of, and modification by, realistically assumed 

mining, metallurgical, economic, marketing, legal, environmental, social and 

governmental factors. These assessments demonstrate at the time of 

reporting that extraction is reasonably justified. 

43. Mineral Resource A concentration [or occurrence] of material of economic interest in or on the 

Earth’s crust in such a form, quality, and quantity that there are reasonable 

and realistic prospects for eventual economic extraction. The location, 

quantity, grade, continuity and other geological characteristics of a Mineral 

Resource are known, estimated from specific geological knowledge, or 

interpreted from a well constrained and portrayed geological model.  

44. Minimum Mining Width The minimum mining width at which an in-situ Mineral 

Resources is stated. 
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45. Mining Licence A licence issued by the regulatory authority which governs the process of 

mining. 

46. Open pit A mine working or excavation open to the surface. 

47. Overburden Designates material of any nature, consolidated or unconsolidated, that 

overlies an economic deposit. 

48. Perennial Describing a watercourse that flows throughout the year. 

49. Phreatic surface Level of water generally in a waste or discard facility constructed on the 

topographical surface. 

50. Piezometer Instrument used to determine the level of water in a borehole or to determine 

a phreatic surface in a waste or discard disposal facility. 

51. Pillar A block of ore entirely surrounded by stoping, left intentionally for  

purposes for ground control or on account of low value. 

52. Ply A coal seam can be divided vertically into different regions based on coal 

quality or other characteristics; a ply refers to one of these regions. 

53. Proterozoic A geological era. 

54. Proximate analysis Analysis carried out on coal to determine commonly reported qualities. 

55. Seam A provincial term for a coal bearing layer. 

56. Seam Drive An excavation driven within the plane of the orebody. 

57. Resource A tonnage or volume of rock or mineralisation or other material of intrinsic 

economic interest, the grades, limits and other appropriate characteristics 

of which are known with a specified degree of knowledge. 

58. Roofbolt A long steel bolt inserted into walls or roof of underground excavations to 

strengthen the pinning of rock strata. 

59. RoM Run-of-Mine. 

60. SAMREC Code South African Code for reporting of Mineral Resources and Mineral 

Reserves. 

61. Servitude A right that grants use of another's property. 

62. Short-life Operation of with less than 5 years. 

63. Sidewalls The sides of an excavation. 

64. Sill A concordant sheet of igneous rock lying nearly horizontal.  A sill may 

become a dike or vice versa. 

65. Sinks Material during the testing or washing process that sinks to the bottom of 

the testing or washing medium; generally forming the waste or discard 

fraction. 

66. Sloughing The action of soft material when wet; generally associated with the failure of 

soft material stockpiles 

67. Spalling Failure of the highwall, generally caused by poor blasting practices, 

weathering or ingress of water. 

68. Spirals Equipment used in the washing of coal; used to separate fine waste from a 

fine coal/waste mixture 
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69. Stope Any excavation in a mine, other than development workings, made for the 

purpose of extracting ore.  The outlines of the orebody determine the 

outlines of the stope.  The term is also applied to breaking ground by drilling 

and blasting or other methods. 

70. Stoping The act of excavating rock, either above or below a level, in a series of steps.  

In its broadest sense rock stoping means the act of excavating rock by 

means of a series of horizontal, vertical, or inclined workings in veins or 

large, irregular bodies of ore, or by rooms in flat deposits.  It covers the 

breaking and removal of the rock from underground openings, except those 

driven for exploration and development.   

71. Strike The course or bearing of the outcrop of an inclined bed, vein, or fault plane 

on a level surface; the direction of a horizontal line perpendicular to the 

direction of the dip. 

72. Tailings The gangue and other refuse material resulting from the washing, 

concentration, or treatment of ground ore. 

73. Thickening The concentration of the solids in a suspension with a view to recovering 

one fraction with a higher concentration of solids than in the original 

suspension. 

74. Total Cash Cost incremental components to cash costs including royalties but excluding 

taxes paid. 

75. Total Costs The summation of total working costs, net movement in working capital and 

capital expenditure. 

76. Total Working Cost Incremental components to total cash costs including terminal 

separation benefits, reclamation and mine closure costs (the net difference 

of the total environmental liability and the current trust fund provision) but 

excluding non cash items such as depreciation and amortisation. 

77. Transgressive Term used to describe dolerite intrusions into the coal seams. 

78. Unredeemed capital Capital expenditure which may be offset against future profits to lessen 

the taxable profit. 

79. Vryheid Formation Stratigraphic sequence in Southern Africa containing coal deposits. 

80. Washability Ability of the coal to be separated from waste fractions at a range of relative 

densities. 

81. Washability analysis Analysis to determine the coal behaviour and separation characteristics 

for a range of relative densities. 

82. Water Use Licence A licence issued by the regulatory authority governing the abstraction, 

use and discharge of water. 

83. Weightometer An appliance for the continuous weighing of broken ore material in transit 

on a belt conveyor. 

84. Working capital Expenditures required to fund the resulting change in the debtors, creditors 

and stores position at a point in time. 
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ABBREVIATIONS 

 

85. ADT Articulate dump truck 

86. BCM Bulk cubic metre 

87. Capex Capital expenditure. 

88. CPI Consumer Price Index 

89. DCF Discounted Cash Flow. 

90. DEAT Department of Environment Agriculture and Tourism. 

91. DME Department of Minerals and Energy. 

92. DMS Dense Media Separation. 

93. DWA Digby Wells & Associates, environmental consultants 

94. DWAF Department of Water Affairs and Forestry. 

95. ECA Environmental Conservation Act. 

96. ECSA Engineering Council of South Africa. 

97. EIA Environmental Impact Assessment 

98. EMP Environmental Management Plan. 

99. EMPR Environmental Management Programme Report. 

100. FM Financial Model. 

101. HDPE High density polyethylene (used to manufacture water pipes) 

102. HIV Human Immuno Virus  

103. IER Independent Engineer’s Report. 

104. LoM Life-of-Mine. 

105. MCF Mine Call Factor. 

106. ML Mining licence. 

107. MPRDA Mineral and Petroleum Resources Development Act (Act 28 of 2002). 

108. MTIS Mineable tonnes in situ. 

109. MWP Mine Works Plan. 

110. No. Number. 

111. NPV Net Present Value. 

112. NWA National Water Act. 

113. O/C Opencast.  

114. Opex Operating Expenditure. 

115. PLC Programmable logic controller. 

116. RBCT Richards Bay Coal Terminal. 

117. RC Reverse Circulation Drilling. 

118. RoM Run of Mine. 

119. RWD Return Water Dam. 
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120. SACNASP South African Council for Natural Scientific Professions. 

121. SA South Africa 

122. SANS 10320 South African National Standard for the reporting of coal resources and 

reserves 

123. SARS South African Revenue Services. 

124. SHE Safety Health and Environment. 

125. SLP Social and Labour Plan. 

126. TEC Total Employees Costed. 

127. TEM Technical Economic Model 

128. TEP’s Technical-economic parameters. 

129. TWC Total Working Cost 

130. U/G Underground. 

131. WUL Water Use Licence. 

132. WULA Water Use Licence Application. 
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SAMREC TABLE 1 

  
Exploration 

Results 
Mineral Resources Mineral Reserves Area of Reporting Report Section 

Section 1: Project Outline 

1.1 Property 
Description (i) 

Brief description of the scope of project (i.e. whether in preliminary sampling, advanced 
exploration, scoping, pre-feasibility, or feasibility phase, Life of Mine plan for an ongoing 
mining operation or closure). 

Terms of Reference 

1.1 

(ii) 

Describe (noting any conditions that may affect possible prospecting/mining activities) 
topography, elevation, drainage, fauna and flora, the means and ease of access to the 
property, the proximity of the property to a population centre, and the nature of transport, the 
climate, known associated climatic risks and the length of the operating season and to the 
extent relevant to the mineral project, the sufficiency of surface rights for mining operations 
including the availability and sources of power, water, mining personnel, potential tailings 
storage areas, potential waste disposal areas, heap leach pad areas, and potential 
processing plant sites.  

Accessibility, 
Physiography, Climate, 
Local Resources and 
Infrastructure 

2.1, 2.2, 2.4.1, 2.4.2, 
2.4.3, 2.4.34, 4.2 

(iii) 
Specify the details of the personal inspection on the property by each CP or, if applicable, 
the reason why a personal inspection has not been completed.  

Introduction 1.4 

1.2 Location 
(i) 

Description of location and map (country, province, and closest town/city, coordinate 
systems and ranges, etc.). 

Property location 2.2 

(ii) 

Country Profile: describe information pertaining to the project host country that is pertinent to 
the project, including relevant applicable legislation, environmental and social context etc.  
Assess, at a high level, relevant technical, environmental, social, economic, political and 
other key risks.  

Country Profile 2.3, 2.4, 2.5 

(iii) 
Provide a general topo-
cadastral map  

Provide a topo-cadastral 
map in sufficient detail to 
support the assessment of 
eventual economics. State 
the known associated 
climatic risks. 

Provide a detailed topo-cadastral 
map. Confirm that applicable 
aerial surveys have been checked 
with ground controls and surveys, 
particularly in areas of rugged 
terrain, dense vegetation or high 
altitude. 

Accessibility, 
Physiography, Climate, 
Local Resources and 
Infrastructure 

3 

1.3 Adjacent 
Properties 

(i) 
Discuss details of relevant adjacent properties If adjacent or nearby properties have an 
important bearing on the report, then their location and common mineralized structures 
should be included on the maps. Reference all information used from other sources. 

Other Relevant Data and 
Information 

10 

1.4 History 

(i) 
State historical background to the project and adjacent areas concerned, including known 
results of previous exploration and mining activities (type, amount, quantity and development 
work), previous ownership and changes thereto. 

Project History 4.1, 4.2 
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(ii) 
Present details of previous successes or failures with reasons why the project may now be 
considered potentially economic. 

Project History  

(iii)   
Discuss known or existing historical Mineral Resource estimates 
and performance statistics on actual production for past and 
current operations. 

Project History 4.3 

(iv)     

Discuss known or existing 
historical Mineral Reserve 
estimates and performance 
statistics on actual production for 
past and current operations. 

Project History 4.4, 4.5 

1.5 Legal Aspects 
and Permitting 

Confirm the legal tenure to the satisfaction of the Competent Person, including a description of the 
following: 

  

(i) 
Discuss the nature of the issuer’s rights (e.g. prospecting and/or mining) and the right to use 
the surface of the properties to which these rights relate. Disclose the date of expiry and 
other relevant details. 

Minergy Coal’s Mining 
License (ML2018/9L) 

2.4.3 

(ii) 

Present the principal terms and conditions of all existing agreements, and details of those 
still to be obtained, (such as, but not limited to, concessions, partnerships, joint ventures, 
access rights, leases, historical and cultural sites, wilderness or national park and 
environmental settings, royalties, consents, permission, permits or authorisations). 

Surface Rights 2.4.5 

(iii) 
Present the security of the tenure held at the time of reporting or that is reasonably expected 
to be granted in the future along with any known impediments to obtaining the right to 
operate in the area.  State details of applications that have been made. 

Minergy Coal’s Mining 
License (ML2018/9L) 

2.4.3 

(iv) 
Provide a statement of any legal proceedings for example; land claims, that may have an 
influence on the rights to prospect or mine for minerals, or an appropriate negative 
statement. 

Legal Proceedings 2.4.6 

(v) 
Provide a statement relating to governmental/statutory requirements and permits as may be 
required, have been applied for, approved or can be reasonably be expected to be obtained. 

Minergy Coal’s Mining 
License (ML2018/9L) 

2.4 

1.6 Royalties 
(i) Describe the royalties that are payable in respect of each property. 

Royalties and liabilities 2.5 

1.7 Liabilities 
(i) 

Describe any liabilities, including rehabilitation guarantees that are pertinent to the project. 
Provide a description of the rehabilitation liability, including, but not limited to, legislative 
requirements, assumptions and limitations. 

Legal aspects and 
permitting 

2.5 

Section 2: Geological Setting, Deposit, Mineralisation   

2.1 Geological 
Setting, 
Deposit, 
Mineralisation 

(i) Describe the regional geology. 
Geological setting 5.1.1 

(ii) 
Describe the project geology including deposit type, geological setting and style of 
mineralisation. 

Project geology 5.1.2 
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(iii) 
Discuss the geological model or concepts being applied in the investigation and on the basis 
of which the exploration program is planned.  Describe the inferences made from this model. 

Geological Setting, 
Deposit, Mineralisation 

5.3 

(iv) 
Discuss data density, distribution and reliability and whether the quality and quantity of 
information are sufficient to support statements, made or inferred, concerning the Exploration 
Target or Mineralisation. 

Geological Setting, 
Deposit, Mineralisation 

5.4, 5.5 

(v) 
Discuss the significant minerals present in the deposit, their frequency, size and other 
characteristics.  Includes minor and gangue minerals where these will have an effect on the 
processing steps.  Indicate the variability of each important mineral within the deposit. 

Geological Setting, 
Deposit, Mineralisation 

5.1.3, 5.2, 5.4, 5.5 

(vi) 

Describe the significant mineralised zones encountered on the property, including a 
summary of the surrounding rock types, relevant geological controls, and the length, width, 
depth, and continuity of the mineralisation, together with a description of the type, character, 
and distribution of the mineralisation 

Geological Setting, 
Deposit, Mineralisation 

5.1.3, 5.2, 5.4, 5.5 

(vii) 
Confirm that reliable geological models and / or maps and cross sections that support 
interpretations exist. 

Geological Setting, 
Deposit, Mineralisation 

5.23, 5.4 

Section 3: Exploration and Drilling, Sampling Techniques and Data   

3.1 Exploration 

(i) 

Describe the data acquisition or exploration techniques and the nature, level of detail, and 
confidence in the geological data used (i.e. geological observations, remote sensing results, 
stratigraphy, lithology, structure, alteration, mineralisation, hydrology, geophysical, 
geochemical, petrography, mineralogy, geochronology,  bulk density, potential deleterious or 
contaminating substances, geotechnical and rock characteristics, moisture content, bulk 
samples etc.).  Confirm that data sets include all relevant metadata, such as unique sample 
number, sample mass, collection date, spatial location etc. 

Estimation and modelling 
techniques 

6.1, 6.2, 6.4 

(ii) 

Identify and comment on the primary data elements (observation and measurements) used 
for the project and describe the management and verification of these data or the database. 
This should describe the following relevant processes: acquisition (capture or transfer), 
validation, integration, control, storage, retrieval and backup processes. It is assumed that 
data are stored digitally but hand-printed tables with well organized data and information may 
also constitute a database. 

 6.3, 6.10 

(iii) 
Acknowledge and appraise data from other parties and reference all data and information 
used from other sources. 

 1.2, 6.3, 6.2 

(iv) 
Clearly distinguish between data / information from the property under discussion and that 
derived from surrounding properties 

 2.2, 4.1, 10 

(v) 
Describe the survey methods, techniques and expected accuracies of data. Specify the grid 
system used.  

 6.5, 6.12 

(vi) 
Discuss whether the data spacing and distribution is sufficient to establish the degree of 
geological and grade continuity appropriate for the estimation procedure(s) and 
classifications applied. 

 5.5, 6.5, 11 
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(vii) 

Present representative models and / or maps and cross sections or other two or three 
dimensional illustrations of results, showing location of samples, accurate drill-hole collar 
positions, down-hole surveys, exploration pits, underground workings, relevant geological 
data, etc 

 5.4, 5.5, 6.5 

(viii) 

Report the relationships between mineralisation widths and intercept lengths are particularly 
important, the geometry of the mineralisation with respect to the drill hole angle.  If it is not 
known and only the down-hole lengths are reported, confirm it with a clear statement to this 
effect (e.g. ‘down-hole length, true width not known’). 

 6.10 

3.2 Drilling 
Techniques 

(i) 

Present the type of drilling undertaken (e.g. core, reverse circulation, open-hole hammer, 
rotary air blast, auger, Banka, sonic, etc) and details (e.g. core diameter, triple or standard 
tube, depth of diamond tails, face-sampling bit or other type, whether core is oriented and if 
so, by what method, etc). 

 6.5 

(ii) 
Describe whether core and chip samples have been geologically and geotechnically logged 
to a level of detail to support appropriate Mineral Resource estimation, technical studies, 
mining studies and metallurgical studies.  

 6.6, 6.7 

(iii) 
Describe whether logging is qualitative or quantitative in nature; indicate if core photography. 
(or costean, channel, etc) was undertaken 

 6.7, 6.8 

(iv) Present the total length and percentage of the relevant intersections logged. 
 6.7 

(v) Results of any downhole surveys of the drill hole to be discussed. 
 6.5, 6.6, 6.7 

3.3 Sample 
method, 
collection, 
capture and 
storage 

(i) 

Describe the nature and quality of sampling (e.g. cut channels, random chips, or specific 
specialised industry standard measurement tools appropriate to the minerals under 
investigation, such as down hole gamma sondes, or handheld XRF instruments, etc). These 
examples should not be taken as limiting the broad meaning of sampling.  

 6.8 

(ii) 
Describe the sampling processes, including sub-sampling stages to maximize representivity 
of samples. This should include whether sample sizes are appropriate to the grain size of the 
material being sampled. Indicate whether sample compositing has been applied. 

 6.8 

(iii) 
Appropriately describe each data set (e.g. geology, grade, density, quality, diamond 
breakage, geo-metallurgical characteristics etc.), sample type, sample-size selection and 
collection methods 

 6.8 

(iv) 

Report the geometry of the mineralisation with respect to the drill-hole angle.  State whether 
the orientation of sampling achieves unbiased sampling of possible structures and the extent 
to which this is known, considering the deposit type.  State if the intersection angle is not 
known and only the downhole lengths are reported. 

 6.8, 6.10 

(v) Describe retention policy and storage of physical samples (e.g. core, sample reject, etc.) 
 6.9 

(vi) 
Describe the method of recording and assessing core and chip sample recoveries and 
results assessed, measures taken to maximise sample recovery and ensure representative 
nature of the samples and whether a relationship exists between sample recovery and grade 

 6.7, 6.8 
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and whether sample bias may have occurred due to preferential loss/gain of fine/coarse 
material. 

(vii) 
If a drill-core sample is taken, state whether it was split or sawn and whether quarter, half or 
full core was submitted for analysis. If a non-core sample, state whether the sample was 
riffled, tube sampled, rotary split etc. and whether it was sampled wet or dry. 

 6.8 

3.4 Sample 
Preparation 
and Analysis 

(i) 
Identify the laboratory(s) and state the accreditation status and Registration Number of the 
laboratory or provide a statement that the laboratories are not accredited.  

Sample preparation and 
analysis 

6.9 

(ii) 
Identify the analytical method. Discuss the nature, quality and appropriateness of the 
assaying and laboratory processes and procedures used and whether the technique is 
considered partial or total. 

 6.9 

(iii) 
Describe the process and method used for sample preparation, sub-sampling and size 
reduction, and likelihood of inadequate or non representative samples (i.e. improper size 
reduction, contamination, screen sizes, granulometry, mass balance, etc.) 

 6.9 

3.5 Sampling 
Governance 

(i) 

Discuss the governance of the sampling campaign and process, to ensure quality and 
representivity of samples and data, such as sample recovery, high grading, selective losses 
or contamination, core/hole diameter, internal and external QA/QC, and any other factors 
that may have resulted in or identified sample bias. 

 6.10, 6.11, 6.12 

(ii) Describe the measures taken to ensure sample security and the Chain of Custody. 
Sample preparation and 
analysis 

6.9 

(iii) 
Describe the validation procedures used to ensure the integrity of the data, e.g. transcription, 
input or other errors, between its initial collection and its future use for modelling (e.g. 
geology, grade, density, etc.) 

Database management 6.10 

(iv) 
Describe the audit process and frequency (including dates of these audits) and disclose any 
material risks identified. 

Quality control 6.11 

3.6 Quality 
Control/Quality 
Assurance (i) 

Demonstrate that adequate field sampling process verification techniques (QA/QC) have 
been applied, e.g. the level of duplicates, blanks, reference material standards, process 
audits, analysis, etc. If indirect methods of measurement were used (e.g. geophysical 
methods), these should be described, with attention given to the confidence of interpretation. 

Borehole logging, 
Sampling and Quality 
control 

6.7, 6.8, 6.11 

3.7 Bulk Density 
(i) 

Describe the method of bulk density determination with reference to the frequency of 
measurements, the size, nature and representativeness of the samples. 

 6.9 

(ii) 
If target tonnage ranges are reported state the preliminary estimates or basis of assumptions 
made for bulk density. 

 6.9, 8.1 

(iii) 
Discuss the representivity of bulk density samples of the material for which a grade range is 
reported. 

 6.9, 8.1 
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(iv) 
Discuss the adequacy of the methods of bulk density determination for bulk material with 
special reference to accounting for void spaces (vugs, porosity etc.), moisture and 
differences between rock and alteration zones within the deposit. 

 6.9, 8.1 

3.8 Bulk-Sampling 
and/or trial-
mining 

(i) Indicate the location of individual samples (including map). 
 N/A 

(ii) 
Describe the size of samples, spacing/density of samples recovered and whether sample 
sizes and distribution are appropriate to the grain size of the material being sampled. 

 N/A 

(iii) Describe the method of mining and treatment. 
 N/A 

(iv) 
Indicate the degree to which the samples are representative of the various types and styles 
of mineralisation and the mineral deposit as a whole.  

 N/A 

Section 4: Estimation and Reporting of Exploration Results and Mineral Resources   

4.1 Geological 
model and 
interpretation 

(i) 

Describe the geological model, construction technique and assumptions that forms the basis 
for the Exploration Results or Mineral Resource estimate. Discuss the sufficiency of data 
density to assure continuity of mineralisation and geology and provide an adequate basis for 
the estimation and classification procedures applied. 

 5.3, 5.4, 5.5, 8.1 

(ii) 
Describe the nature, detail and reliability of geological information with which lithological, 
structural, mineralogical, alteration or other geological, geotechnical and geo-metallurgical 
characteristics were recorded. 

 5.3. 5.4, 6.13, 10. 8.1 

(iii) 

Describe any obvious 
geological, mining, 
metallurgical, 
environmental, social, 
infrastructural, legal and 
economic factors that 
could have a significant 
effect on the prospects 
of any possible 
exploration target or 
deposit. 

    

 10 

(iv)   
Discuss all known geological data that could materially influence 
the estimated quantity and quality of the Mineral Resource. 

 7.2, 7.3, 10 

(v)   
Discuss whether consideration was given to alternative 
interpretations or models and their possible effect (or potential 
risk) if any, on the Mineral Resource estimate. 

 5.3, 7.1 

(vi)   
Discuss geological discounts (e.g. magnitude, per reef, domain, 
etc.), applied in the model, whether applied to mineralized and / 
or un-mineralized material (e.g. potholes, faults, dykes, etc). 

 7.2 
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4.2 Estimation and 
modelling 
techniques (i) 

Describe in detail the 
estimation techniques 
and assumptions used 
to determine the grade 
and tonnage ranges. 

    

 N/A 

(ii)   

Discuss the nature and appropriateness of the estimation 
technique(s) applied and key assumptions, including treatment of 
extreme grade values (cutting or capping), compositing (including 
by length and/or density), domaining, sample spacing,  
estimation unit size (block size), selective mining units, 
interpolation parameters and maximum distance of extrapolation 
from data points.  

 7.1 

(iii)   
Describe assumptions and justification of correlations made 
between variables. 

 5.5 

(iv)   
Provide details of any relevant specialized computer program 
(software) used, with the version number, together with the 
estimation parameters used. 

 7.1, 5.3 

(v)   

State the processes of checking and validation, the comparison 
of model information to sample data and use of reconciliation 
data, and whether the Mineral Resource estimate takes account 
of such information. 

 7.5 

(vi)   
Describe the assumptions made regarding the estimation of any 
co-products, by-products or deleterious elements. 

 8.2.1 

4.3 Reasonable 
prospects for 
eventual 
economic 
extraction 

(i)   

Disclose and discuss the geological parameters.  These would 
include (but not be limited to) volume / tonnage, grade and value 
/ quality estimates, cut-off grades, strip ratios, upper- and lower- 
screen sizes. 

 7.3 

(ii)   

Disclose and discuss the engineering parameters. These would 
include mining method, dilution, processing, geotechnical, 
geohydraulic and metallurgical parameters. 

 7.3 

(iii)   
Disclose and discuss the infrastructural including, but not limited 
to, power, water, site-access. 

 7.3 

(iv)   
Disclose and discuss the legal, governmental, permitting, 
statutory parameters. 

 7.3 

(v)   
Disclose and discuss the environmental and social (or 
community) parameters. 

 7.3 

(vi)   
Disclose and discuss the marketing parameters.  7.3 

(vii)   
Disclose and discuss the economic assumptions and 
parameters.  These factors will include, but not limited to, 
commodity prices and potential capital and operating costs 

 7.3 
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(viii)   Discuss any material risks   7.3 

(ix)   
Discuss the parameters used to support the concept of 
"eventual" 

 7.3 

4.4 Classification 
Criteria 

(i)   

Describe criteria and 
methods used as the basis 
for the classification of the 
Mineral Resources into 
varying confidence 
categories. 

  

 7.2 

4.5 Reporting 
(i) 

Discuss the reported low and high-grades and widths together with their spatial location to 
avoid misleading the reporting of Exploration Results, Mineral Resources or Mineral 
Reserves. 

 N/A 

(ii) 
Discuss whether the reported grades are regional averages or if they are selected individual 
samples taken from the property under discussion. 

 5.5 

(iii) 

State assumptions 
regarding mining 
methods, infrastructure, 
metallurgy, 
environmental and 
social parameters. State 
and discuss where no 
mining related 
assumptions have been 
made. 

    

 7.3 

(iv) 

State the specific 
quantities and grades / 
qualities which are being 
reported in ranges 
and/or widths, and 
explain the basis of the 
reporting 

    

 N/A 

(v)   

Present the detail for 
example open pit, 
underground, residue 
stockpile, remnants, 
tailings, and existing pillars 
or other sources in the 
Mineral Resource 
statement 

  

 

7.2 
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(vi)   

Present a reconciliation with 
any previous Mineral 
Resource estimates. Where 
appropriate, report and 
comment on any historic 
trends (e.g. global bias). 

  

 

7.5 

(vii)   

Present the defined reference point for the tonnages and grades 
reported as Mineral Resources. State the reference point if the 
point is where the run of mine material is delivered to the 
processing plant. It is important that, in all situations where the 
reference point is different, such as for a saleable product, a 
clarifying statement is included to ensure that the reader is fully 
informed as to what is being reported.  

 7.4 

(viii) 

If the CP is relying on a report, opinion, or statement of another expert who is not a CP, 
disclose the date, title, and author of the report, opinion, or statement, the qualifications of 
the other expert and why it is reasonable for the CP to rely on the other expert, any 
significant risks and any steps the CP took to verify the information provided. 

 13 

(ix) 
State the basis of equivalent metal formulae, if applied.   N/A 

Section 5: Technical Studies   

5.1 Introduction 

(i) 

Technical Studies are 
not applicable to 

Exploration Results 

State the level of study – 
whether scoping, 
prefeasibility, feasibility or 
ongoing Life of Mine  

State the level of study – whether 
prefeasibility, feasibility or ongoing 
Life of Mine.  The Code requires 
that a study to at least a Pre-
Feasibility level has been 
undertaken to convert Mineral 
Resource to Mineral Reserve.  
Such studies will have been 
carried out and will include a mine 
plan or production schedule that is 
technically achievable and 
economically viable, and that all 
Modifying Factors have been 
considered. 

 9.1.8 

(ii)   

Provide a summary table of the 
Modifying Factors used to convert 
the Mineral Resource to Mineral 
Reserve for Pre-feasibility, 
Feasibility or on-going life-of-mine 
studies.  

 9.1.5 
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5.2 Mining Design 

(i) 

Technical Studies are 
not applicable to 

Exploration Results 

State assumptions 
regarding mining methods 
and parameters when 
estimating Mineral 
Resources or explain where 
no mining assumptions 
have been made. 

  

 8.3 

(ii)   

State and justify all modifying 
factors and assumptions made 
regarding mining methods, 
minimum mining dimensions (or 
pit shell) and internal and, if 
applicable, external) mining 
dilution and mining losses used 
for the techno-economic study 
and signed-off, such as mining 
method, mine design criteria, 
infrastructure, capacities, 
production schedule, mining 
efficiencies, grade control, 
geotechnical and hydrological 
considerations, closure plans, and 
personnel requirements. 

 8.3 

(iii)   
State what mineral resource 
models have been used in the 
study. 

 9.1.5 

(iv)   

Explain the basis of (the adopted) 
cut-off grade(s) or quality 
parameters applied. Include metal 
equivalents if relevant 

 N/A 

(v)   
Description and justification of 
mining method(s) to be used. 

 8.3.4 

(vi)   
For open-pit mines, include a 
discussion of pit slopes, slope 
stability, and strip ratio. 

 8.1.3, 8.1.4 

(vii)   

For underground mines, 
discussion of mining method, 
geotechnical considerations, mine 
design characteristics, and 
ventilation/cooling requirements. 

 N/A 
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(viii)   

Discussion of mining rate, 
equipment selected, grade control 
methods, geotechnical and 
hydrogeological considerations, 
health and safety of the workforce, 
staffing requirements, dilution, and 
recovery. 

 8.3.3 

(ix)   

State the optimisation methods 
used in planning, list of constraints 
(practicality, plant, access, 
exposed Mineral Reserves, 
stripped Mineral Reserves, 
bottlenecks, draw control). 

 8.3.5 

5.3 Metallurgical 
and Testwork 

(i) 

Technical Studies are 
not applicable to 

Exploration Results 

  

Discuss the source of the sample 
and the techniques to obtain the 
sample, laboratory and 
metallurgical testing techniques. 

 8.3.2, 6.8, 6.9, 6.13 

(ii)   

Explain the basis for assumptions 
or predictions regarding 
metallurgical amenability and any 
preliminary mineralogical test 
work already carried out.  

 7.13 

(iii) 

Discuss the possible 
processing methods and 
any processing factors that 
could have a material effect 
on the likelihood of eventual 
economic extraction. 
Discuss the 
appropriateness of the 
processing methods to the 
style of mineralisation.  

 Describe the processing 
method(s) to be used, equipment, 
plant capacity, efficiencies, and 
personnel requirements. 

Mining Method and 
Production Schedule and 
Process Flow 

8.3.4, 8.3.5, 8.7 

(iv)   

 Discuss the nature, amount and 
representativeness of 
metallurgical test work undertaken 
and the recovery factors used. A 
detailed flow sheet / diagram and 
a mass balance should exist, 
especially for multi-product 
operations from which the 
saleable materials are priced for 

 6.13 



Pivot Mining Consultants 

Masama Coal Project – JMAS03 Page:  12 

Independent CPR on the Masama Coal Mine– 31 October 2019 

different chemical and physical 
characteristics. 

(v)   

State what assumptions or 
allowances have been made for 
deleterious elements and the 
existence of any bulk-sample or 
pilot-scale test work and the 
degree to which such samples are 
representative of the ore body as 
a whole. 

 6.13 

(vi)   
State whether the metallurgical 
process is well-tested technology 
or novel in nature. 

 6.13 

5.4 Infrastructure 

(i) 

Technical Studies are 
not applicable to 

Exploration Results 

Comment regarding the 
current state of 
infrastructure or the ease 
with which the infrastructure 
can be provided or 
accessed 

 

 8.4.7 

(ii)   

Report in sufficient detail to 
demonstrate that the necessary 
facilities have been allowed for 
(which may include, but not be 
limited to, processing plant, 
tailings dam, leaching facilities, 
waste dumps, road, rail or port 
facilities, water and power supply, 
offices, housing, security, 
resource sterilisation testing etc.). 
Provide detailed maps showing 
locations of facilities.   

 8.5 

(iii)   
Statement showing that all 
necessary logistics have been 
considered. 

 8.6 
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5.5 Environmental 
and Social 

(i) 

Technical Studies are 
not applicable to 

Exploration Results 

Confirm that the company holding the tenement has addressed 
the host country environmental legal compliance requirements 
and any mandatory and/or voluntary standards or guidelines to 
which it subscribes 

 8.7 

(ii) 

Identify the necessary permits that will be required and their 
status and where not yet obtained, confirm that there is a 
reasonable basis to believe that all permits required for the 
project will be obtained 

 2.4 

(iii) 

Identify and discuss any sensitive areas that may affect the 
project as well as any other environmental factors including I&AP 
and/or studies that could have a material effect on the likelihood 
of eventual economic extraction. Discuss possible means of 
mitigation. 

 8.7 

(iv) 
Identify any legislated social management programmes that may 
be required and discuss the content and status of these. 

 8.7.10 

(v) 
Outline and quantify the material socio-economic and cultural 
impacts that need to be mitigated, and their mitigation measures 
and where appropriate the associated costs. 

 8.7.11 

5.6 Market Studies 
and Economic 
criteria (i) 

Technical Studies are 
not applicable to 

Exploration Results 

  

 Describe the valuable and 
potentially valuable product(s) 
including suitability of products, 
co-products and by products to 
market. 

 8.6.1, 8.6.3 

(ii)   

Describe product to be sold, 
customer specifications, testing, 
and acceptance requirements. 
Discuss whether there exists a 
ready market for the product and 
whether contracts for the sale of 
the product are in place or 
expected to be readily obtained.  
Present price and volume 
forecasts and the basis for the 
forecast. 

 8.6.2 

(iii)   

State and describe all economic 
criteria that have been used for 
the study such as capital and 
operating costs, exchange rates, 
revenue / price curves, royalties, 
cut-off grades, reserve pay limits. 

 8.6.1,8.6.2, 8.6.3 
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(iv)   

Summary description, source and 
confidence of method used to 
estimate the commodity 
price/value profiles used for cut-off 
grade calculation, economic 
analysis and project valuation, 
including applicable taxes, 
inflation indices, discount rate and 
exchange rates.   

 9.4.3 

(v)   

Present the details of the point of 
reference for the tonnages and 
grades reported as Mineral 
Reserves (e.g. material delivered 
to the processing facility or 
saleable product(s)). It is 
important that, in any situation 
where the reference point is 
different, a clarifying statement is 
included to ensure that the reader 
is fully informed as to what is 
being reported. 

 8.3.4 

(vi)   

Justify assumptions made 
concerning production cost 
including transportation, 
treatment, penalties, exchange 
rates, marketing and other costs. 
Provide details of allowances that 
are made for the content of 
deleterious elements and the cost 
of penalties. 

 9.1.1 

(vii)   
Provide details of allowances 
made for royalties payable, both 
to Government and private. 

 9.1.3 

(viii)   

State type, extent and condition of 
plant and equipment that is 
significant to the existing 
operation(s). 

 8.4.7 

(ix)   
Provide details of all 
environmental, social and labour 
costs considered  

 9.1.1 
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5.7 Risk Analysis 

(i) 
Technical Studies are 

not applicable to 
Exploration Results 

Report an assessment of technical, environmental, social, 
economic, political and other key risks to the project. Describe 
actions that will be taken to mitigate and/or manage the identified 
risks. 

 10 

5.8 Economic 
Analysis (i) 

Technical Studies are 
not applicable to 

Exploration Results 

At the relevant level (Scoping Study, Pre-feasibility, Feasibility or 
on-going Life-of Mine), provide an economic analysis for the 
project that includes: 

 9.1.8 

(ii) 
Cash Flow forecast on an annual basis using Mineral Reserves 
or an annual production schedule for the life of the project 

 9.1.8 

(iii) 
A discussion of net present value (NPV), internal rate of return 
(IRR) and payback period of capital 

 9.1.7 

(iv) 
Sensitivity or other analysis using variants in commodity price, 
grade, capital and operating costs, or other significant 
parameters, as appropriate and discuss the impact of the results. 

 9.1.8 

Section 6: Estimation and Reporting of Mineral Reserves   

6.1 Estimation and 
modelling 
techniques 

(i)   
Describe the Mineral Resource estimate used as a basis for the 
conversion to a Mineral Reserve. 

 7.4 

(ii)   

Report the Mineral Reserve Statement with sufficient detail 
indicating if the mining is open pit or underground plus the source 
and type of mineralisation, domain or ore body, surface dumps, 
stockpiles and all other sources. 

 8.3, 9.2 

(iii)     

Provide a reconciliation reporting 
historic reliability of the 
performance parameters, 
assumptions and modifying 
factors including a comparison 
with the previous Reserve quantity 
and qualities, if available. Where 
appropriate, report and comment 
on any historic trends (e.g. global 
bias) 

 N/A 
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6.2 Classification 
Criteria 

(i)     

Describe and justify criteria and 
methods used as the basis for the 
classification of the Mineral 
Reserves into varying confidence 
categories, based on the Mineral 
Resource category, and including 
consideration of the confidence in 
all the modifying factors. 

 9.2 

6.3 Reporting 

(i)     

Discuss the proportion of 
Probable Mineral Reserves, which 
have been derived from Measured 
Mineral Resources (if any), 
including the reason(s) therefore. 

 9.2 

(ii)     

Present details of for example 
open pit, underground, residue 
stockpile, remnants, tailings, and 
existing pillars or other sources in 
respect of the Mineral Reserve 
statement 

 9.2 

(iii)     

Present the details of the defined 
reference point for the Mineral 
Reserves. State where the 
reference point is the point where 
the run of mine material is 
delivered to the processing plant. 
It is important that, in all situations 
where the reference point is 
different, such as for a saleable 
product, a clarifying statement is 
included to ensure that the reader 
is fully informed as to what is 
being reported. State clearly 
whether the tonnages and grades 
reported for Mineral Reserves are 
in respect of material delivered to 
the plant or after recovery. 

 9.2 

(iv)     

Present a reconciliation with the 
previous Mineral Reserve 
estimates. Where appropriate, 
report and comment on any 
historic trends (e.g. global bias). 

 N/A 
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(v)     

Only Measured and Indicated 
Mineral Resources can be 
considered for inclusion in the 
Mineral Reserve. 

 N/A 

(vi)     
State whether the Mineral 
Resources are inclusive or 
exclusive of Mineral Reserves. 

 N/A 

Section 7: Audits and Reviews    

7.1 Audits and 
Reviews (i) 

State type of review/audit (e.g. independent, external), area (e.g. laboratory, drilling, data, 
environmental compliance etc), date and name of the reviewer(s) together with their 
recognized professional qualifications. 

 6.5, 6.10, 6.11, 6.12 

(ii) 
Disclose the conclusions of relevant audits or reviews. Note where significant deficiencies 
and remedial actions are required. 

 6.10 

Section 8: Other Relevant Information   

8.1   
(i) Discuss all other relevant and material information not discussed elsewhere. 

 6.1, 10 

Section 9: Qualification of Competent Person(s) and other key technical staff. Date and 
Signature Page 

  

9.1   

(i) 
State the full name, registration number and name of the professional body or RPO, for all 
the Competent Person(s). State the relevant experience of the Competent Person(s) and 
other key technical staff who prepared and are responsible for the Public Report. 

 1.5 

(ii) State the Competent Person’s relationship to the issuer of the report. 
 1.5 

(iii) 
Provide the Certificate of the Competent Person (Appendix 2), including the date of sign-off 
and the effective date, in the Public Report.  

 1.5 
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Appendix C 
AIM APPENDIX 1 - SUMMARY TABLE OF ASSETS 
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AIM Appendix 1: -  Minergy Coal Assets 

    

Area Holder Interest 

(%) 

Status Licence 

expiry date 

Licence 

area 

Comments 

Masama 

Coal 

Mine 

Minergy 

Coal (Pty) 

Ltd 

100% Production 
09 August 

2043 

67.137419 

km². 

Production in start-up 

phase 

Masama 

Coal 

Mine 

Minergy 

Coal (Pty) 

Ltd 

100% Exploration 
30 September 

2019 
243 km² 

Greater exploration 

licence which includes 

the mining licence 
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Appendix D 
AIM APPENDIX 3 - SUMMARY OF RESERVES AND RESOURCES BY STATUS 
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AIM Appendix 3 - Summary of Reserves and Resources by Status 

    

Category 

Gross Net attributable 

Operator 
Mineable 

Tonnes In Situ 

(millions) 

Raw CV 

(MJ/kg) 

Raw Ash 

(%) 

Mineable Tonnes 

In Situ 

(millions) 

Raw CV 

(MJ/kg) 

Raw Ash 

(%) 

Coal Reserves per 

asset 
       

Proved        

Probable        

Sub Total        

Coal Resource per 

asset 
       

Measured 12.71 22.5 19.1 12.71 22.5 19.1 Minergy Coal Pty Ltd 

Indicated 69.54 22.0 21.0 69.54 22.0 21.0 Minergy Coal Pty Ltd 

Inferred 304.01 22.6 20.7 304.01 22.6 20.7 Minergy Coal Pty Ltd 

Sub Total 386.26 22.5 20.7 386.26 22.5 20.7 Minergy Coal Pty Ltd 

Total        

Source: Karin van Deventer 

Note: 

“Operator” is name of the company that operates the asset 

“Gross” are 100% of the reserves and/or resources attributable to the licence whilst “Net attributable” are those attributable to the AIM company 

Metal equivalent grades are not acceptable and should not be used in reporting 
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Appendix E 
CONFIDENTIAL INFORMATION 
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Confidential Information 

Information provided by The Commissioning Entity which he has indicated is confidential that 

should not be disclosed to the public is listed in this Appendix “3” as follows: 

1. Specific details of regional markets to be targeted for the sale of various coal products that 

would be produced from the Masama Coal Mine. 

2. Off-take agreements thus far concluded and those that are still to be concluded with 

companies who could potentially purchase the coal products produced from Masama Coal 

Mine and making public reference to specific companies that might be targeted may 

complicate the process of concluding further off-take agreements.  

 


