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DISCLAIMER AND RISKS
This Report was prepared by Minxcon (Pty) Ltd (“Minxcon”). In the preparation of the Report, Minxcon
utilised information relating to operational methods and expectations provided to them by various
sources. Where possible, Minxcon has verified this information from independent sources after
making due enquiry of all material issues that are required in order to comply with the requirements
of the SAMREC Code and SAMVAL Code. Minxcon and its directors accept no liability for any losses
arising from reliance upon the information presented in this Report. The authors of this report are
not qualified to provide extensive commentary on legal issues associated with rights to the mineral
properties and relied on the information provided to them by the issuer. No warranty or guarantee,
be it express or implied, is made by the authors with respect to the completeness or accuracy of the
legal aspects of this document.

OPERATIONAL RISKS
The business of mining and mineral exploration, development and production by their nature contain
significant operational risks. The business depends upon, amongst other things, successful
prospecting programmes and competent management. Profitability and asset values can be affected
by unforeseen changes in operating circumstances and technical issues.

POLITICAL AND ECONOMIC RISK
Factors such as political and industrial disruption, currency fluctuation and interest rates could have
an impact on future operations, and potential revenue streams can also be affected by these factors.
The majority of these factors are, and will be, beyond the control of any operating entity.

FORWARD LOOKING STATEMENT
Certain statements contained in this document other than statements of historical fact, contain
forward-looking statements regarding the operations, economic performance or financial condition,
including, without limitation, those concerning the economic outlook for the mining industry,
expectations regarding commodity prices, exchange rates, production, cash costs and other operating
results, growth prospects and the outlook of operations, including the completion and
commencement of commercial operations of specific production projects, its liquidity and capital
resources and expenditure, and the outcome and consequences of any pending litigation or
enforcement proceedings.
Although Minxcon believes that the expectations reflected in such forward-looking statements are
reasonable, no assurance can be given that such expectations will prove to be correct. Accordingly,
results may differ materially from those set out in the forward-looking statements as a result of,
among other factors, changes in economic and market conditions, changes in the regulatory
environment and other State actions, success of business and operating initiatives, fluctuations in
commodity prices and exchange rates, and business and potential risk management.
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EXECUTIVE SUMMARY
Minxcon (Pty) Ltd (“Minxcon”) was commissioned by Brikor Limited (“Brikor”, “the Company” or “the
Client”) to complete a compliant Independent Mineral and Coal Resource Competent Person’s Report
(“CPR” or the “Report”) with a full mineral asset valuation on the Brikor clay, aggregate and coal
projects (collectively the “Projects”) as follows, located in the Gauteng Province, South Africa:•

Vlakfontein – stone, clay, coal;

•

Grootfontein – clay, coal, silica sand;

•

Plant 1 – clay;

•

Rock Dump – stone aggregate; and

•

Rayton – clay.

The “Nigel Projects”

The Report was commissioned in order to comply with regulations of the Johannesburg Stock
Exchange (“JSE”), with the purpose to update the Mineral and Coal Resources and re-value the
mineral assets. The Report has been compiled in compliance with the South African Code for
Reporting of Exploration Results, Mineral Resources and Mineral Reserves (2016 Edition) (“SAMREC
Code”), and the South African Code for the Reporting of Mineral Asset Valuation (2016 Edition)
(“SAMVAL Code”). All requirements of the JSE Section 12.9 Listing Requirements, the SAMREC Code
and SAMVAL Code have been complied with. The Report has an effective date of 1 February 2019.
The Competent Person deems this summary to be a true and accurate reflection of the full CPR.

JSE 12.9 (h) (i)

JSE 12.9 (h) (xi)

PROPERTY DESCRIPTION
JSE 12.9 (h)
(ii)(iv)(viii)

Nigel Projects
The Nigel Projects (Vlakfontein, Grootfontien, Plant 1 and Rock Dump) are situated in the East Rand
of the greater Johannesburg region near the towns of Nigel and Springs.

Brikor is actively mining coal and clay at Vlakfontein, an 85-ha area which is situated 5 km northwest
of the town of Nigel on the remainder (“RE”) of the farm Vlakfontein 281 IR. A valid mining right,
219 MR expiring on 10 August 2041, is held for Vlakfontein by Brikor through its subsidiary company
Ilangabi Investments 12 (Pty) Ltd (“Ilangabi”). A water use licence application (“WULA”) is currently
underway to permit water uses Vlakfontein.
The clays are processed at the adjacent Plant 1 brick making facility. Plant 1 is located on portion
(“Ptn”) 7 of the farm Draaikraal 166 IR over 236 ha and held by Brikor under mining right 169 MR,
which expires on 31 May 2032. The Plant 1 mining right is only applicable to clays and does not include
any coal mining rights. A revised Environmental Management Plan (“EMP”) was submitted on 13
February 2019 and is pending approval. A WULA is currently in process for water abstraction and
storage, and waste disposal.
The 457 ha Grootfontein prospecting area is located immediately adjacent to the Vlakfontein Project
Area on Ptn 23, 52 and 85 of the farm Grootfontein 165 IR and a Ptn of the RE of the farm
Volgelstruisbult 127 IR. Grootfontein exists as extension of the Vlakfontein coal and clay targets. It
is currently an exploration property and no active exploration is currently being undertaken. A
prospecting right, 10064 PR, is held by Brikor for the Grootfontein properties. The prospecting right
expired on 4 June 2018, but a mining right application is underway having been submitted in June
2017. It is not foreseen that this application will be denied. As part of the mining right application,
the Grootfontein Environmental Authorisation process is currently underway. A final Enivronmental
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Impact Assessment (“EIA”) and EMP Report was completed and submitted to the DMR on 16 February
2018 and is pending approval. A WULA is in process.
Rock Dump lies some 7 km directly east of Vlakfontein adjacent to the historical Marievale No. 5 Gold
Mine Shaft on a Ptn of Ptn 7 of the farm Vlakfontein 281 IR. Brikor holds a mining right, 230 MR, for
the Rock Dump through Ilangabi over an area of 5 ha. The mining right expired on 30 January 2019,
but a renewal application was timeously submitted under file reference 10065 MR and is pending
approval. Mineral title remains vested in Brikor until the application is finalised. The Rock Dump
comprises coarse waste rock from the extraction of gold ore from the underground workings. The
defunct mine shaft is still present on the property and the derelict mine infrastructure is present onsite. No mining or reworking of the Rock Dump has taken place as yet. Brikor is currently experiencing
challenges in accessing the Rock Dump, and are in the process of drafting a lawyer’s letter to the
landowner.
The surrounding areas are dominated by farm lands, particularly dedicated to grazing and agriculture.
The Marievale Bird Sanctuary lies in close proximity to these projects. No major environmental issues
are highlighted in the EMPs and are mainly confined to disruption of topography. No major adverse
impacts on nearby wetlands or water bodies are known, bar from proposed mining activities at
Grootfontein which can be mitigated to lower levels through implementation of mitigation measures.
The overall sulphur content across the coal seams is low enough to not pose an environmental threat,
based on known information. Minxcon did not note any reference to long-term water management
plans in the EIA or EMP documents, nor receive such plans from the Client.
The current coal wash plant position is at Plant 3, which is currently not sanctioned by a valid water
use licence. A WULA is, however, currently underway.
Upon closure, the mine area will need to be monitored and rehabilitated. A closure cost of some
ZAR21.8 million has been calculated for these Nigel project areas. The amount provided for in terms
of financial provisions for the Nigel Projects is currently at ZAR21.6 million.
Rayton
Rayton is located some 40 km east of Pretoria, 6.5 km east of the town of Rayton and 11 km southeast
of Cullinan in a rural area on Ptn 31 of the farm Witfontein 510 JR. Brikor holds a valid converted
mining right for Rayton, 237 MRC, which expires on 30 January 2029 and encompasses an area of 21
ha. Rayton is in the process of sale; as such, a Section 11 transfer application was submitted on 25
January 2018. No mining activities have taken place since 2006 at Rayton. The property is enclosed
by a fence and a local family is employed by Brikor to live on the site and act as deterrent for
intruders.
Disruption of landscape and topography is the only highlighted environmental issue. A closure cost of
ZAR3.2 million has been calculated for rehabilitation of the area. The amount provided for in terms
of financial provisions is ZAR3,178,997. Rayton is in process of being sold, and upon sale completion,
the guarantee will be recovered.
Projects in Process of Sale
Rayton is currently in the process of sale. A set of graves is located in the center of the quarry area,
which restricted previous mining activities.
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Further included in the current Brikor portfolio are inactive or mothballed projects, some of which
are also in the process of sale. These do not form part of the subject of this CPR and are namely
Portion 27 and Plant 3.
Location Map
The relative location of all the Brikor Projects is shown in the following figure.
Location of All Brikor Project Areas

Location of All Brikor Project Areas

JSE 12.9 (h) (iii)

February 2019

Ownership
Brikor is the direct and sole shareholder in the Plant 1, Grootfontein and Rayton Projects. The
Company holds 100% interest in the Vlakfontein and Rock Dump Projects through its wholly owned
subsidiary Ilangabi. Brikor also holds 100% of Donkerhoek Quartzite (Pty) Ltd through which the
Donkerhoek Project was held and has now been sold. The corporate structure of Brikor is shown in
the following figure.
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Brikor Limited Corporate Structure

Brikor Limited Corporate Structure

February 2019

As at February 2018, the Black Economic Empowerment (“BEE”) equity stake in Brikor was 13.04%.
Minxcon is satisfied with the security of the Mineral Rights and legal tenure held over the Brikor
Projects.
GEOLOGY AND MINERALISATION
Vlakfontein, Grootfontein and Plant 1
The contiguous area between Vlakfontein, Grootfontein and Plant 1 occurs within the Permian Ecca
Group of the Karoo Basin and falls within the north-western limit of the Witbank Coalfield. The Ecca
sediments occur as shale with interlayered sandstone and siltstone in association with gently rolling
coal seams whose deposition and preservation were controlled by footwall topography at the time of
generation. Close to surface, the shales and coal seams weather to clays that occur as reasonably
flat horizons with gentle undulations and are, where their qualities allow, used for making bricks.
The Ecca sediments are underlain by the Dwyka tillite, which eroded into the metamorphosed
sediments of the Witwatersrand Supergroup, with the result that a large proportion of the Dwyka
tillite clasts consist of typical Witwatersrand-type quartzite. The Karoo sediments deepen towards
the northwest. The correlation of the coal seams identified at these projects cannot be confidently
related to the seven coal seams known throughout the Witbank Coalfield.
The clay deposits that are found at the projects developed as a result of weathering of the Ecca coal
and shale. In the region, a total of three coal seams (from top down namely seams 1, 2 and 3,
separated vertically from each other by shale-rich middlings) occur, weathering to form coal
derivatives, namely the Chocolate and other weathered clays. These clay types are not universally
developed and their occurrence is solely dependent on the presence of coal and the depth at which
the coal occurs. A discontinuous shale or sandstone zone occurs overlying the coal seams and
Chocolate and other weathered clays. Overlying this zone in turn, and in some areas overlying the
coal, is a continuous clay horizon, Forest Blend, which is suitable for brick-making and may be 10-20
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m thick. Sandstone may intermittently occur above the Forest Blend clay horizon. Locally, alluvial
clay (immediately below the topsoil), which is not suitable for brick-making, overlies this sandstone
or the Forest Blend clay.
The coal seams on Vlakfontein occur within a palaeo-low or basinal feature. Over this property, all
three coal seams were originally formed and were in places weathered to Chocolate and other
weathered clays depending on the original seam depth below surface. A palaeo-high occurs towards
the middle of the Grootfontein property, where towards the east coal was not formed, while over
the greater central part of Grootfontein only Seam 1 is seen to occur. On the Plant 1 property towards
the southeast, Seam 1 and Seam 2 are currently interpreted to occur, however Brikor does not possess
the mining right to any potential coal that may occur on this property. Mineral Resources pertinent
to Plant 1 only incorporate the clays, which may or may not be a weathering product of previously
occurring coal seams that may have occurred on the property.
Forest Blend clay is well developed in the northwest and occurs as overburden to the coal seams,
shallowing to the southeast. The base of the coal seams at Vlakfontein deepen in the northwest and
thin to the southeast. Conversely, sandstones are generally absent in the north and thicken to the
southeast. Beyond the north-western portion, the clays and coal seams are poorly developed. At Plant
1, Ecca sediments deepen to the southwest.
No major intrusive bodies are identified on the projects. Dolerite dykes occur and have been logged
in some drillholes but have not been mapped. Their impact on the clays and coal seams has not been
ascertained.
Rock Dump
The Rock Dump occurs within the Archaean Witwatersrand Basin and is an artificial feature created
from deposition of waste rock from mining activities at the old Marievale No. 5 Gold Mine Shaft. The
defunct mine extracted gold mineralisation from the Kimberley and Nigel Reef within the Randfontein
Formation of the Central Rand Group.
The composition and structure of the dump is a reflection of the manufactured nature of the deposit,
where no defined layering, halos or structural features are present. The surface is irregular and varied
in form.
Rayton
The Rayton Project Area is characterised by a small outlier of weathered, flat-lying surface Ecca
shales and mudstones underlain by sediments of the Vryheid Formation. Older Dwyka tillites surround
the shales, which are in turn surrounded by older Wilgerivier Formation sediments of the Waterberg
Group. The centre of Rayton is characterised by a partially depleted quarry from whence weathered
Ecca shales and mudstones have been excavated for brick making materials. Forest Blend clay occurs
as the main clay layer, with subsidiary Rose clay - characterised by a pinkish colour - which locally
occurs below the Forest Blend.
No structural features such as faults or intrusive dykes or sills have thus far been encountered on the
Project Area.
STATUS OF EXPLORATION
Data regarding historical exploration work for the Brikor Projects is limited. From the information
that was provided, Minxcon has ascertained that exploration has been limited to drilling, sampling
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and analysis. Where applicable, clay samples are submitted for assaying, for brick making qualities
as well as for coal samples, which are analysed for moisture, volatiles, ash, fixed carbon, gross
calorific value (“CV”) and total sulphur.
No additional exploration drilling has occurred at any of the Nigel Project Areas during 2018. At
Vlakfontein, a total of 15 drillholes were executed in 2006 and 2011, of which three fell outside of
the mining right area. Eleven reverse circulation drillholes and one diamond drillhole were drilled at
Grootfontein in 2013 and 2014. A total of 27 drillholes were drilled at Plant 1 in the early 1980s, of
which three fall outside the Project, but these records are no longer available. In 2006 an additional
two drillholes were drilled at Plant 1, of which one was drilled outside the Project Area. During 2016,
nine diamond drillholes were drilled at Vlakfontein, while at Plant 1 two diamond holes were drilled.
However, all samples were sampled at the in-house laboratory and this is reflected in the updated
Coal Resources for Vlakfontein. In 2017, a further eight diamond drillholes were drilled on Vlakfontein
and additional five diamond drillholes on the Plant 1 Project Area. These samples were analysed at
the in-house laboratory as well as an independent laboratory.
The Rock Dump was bulk sampled in 2008 and samples were analysed by an independent laboratory
for aggregate-making properties.
A total of three drillholes were historically drilled at Rayton.
Additional drilling will be required should Brikor wish to upgrade the Inferred Coal Resource to an
Indicated Coal Resource at the Nigel Project Areas so that Coal Reserves can be declared. It is
uncertain what the exploration budget for this drilling will be, but Minxcon estimates that a budget
of approximately ZAR1.5 million would be required.
KEY MODIFYING FACTORS

JSE 12.9 (h) (vii)

Key technical modifying factors considered with respect to the Coal Resources include a practical
mining seam width cut-off of 0.5 m and a CV cut-off of 15 MJ/kg, which have been applied due to
the processes and targeted local market for Brikor coal. The basis for the CV cut-off is founded on
the Eskom minimum for the Grootfontein power plant which resulted in a cut-off of 15 MJ/kg being
applicable.
Minxcon utilised a wash relative density (“RD”) of 1.7 and the related average theoretical product
yields in the following table as part of the cut-off calculations in order to estimate the Coal Resource.
Indicative Washability Figures for the Vlakfontein Drilling
Wash RD
1.5

1.6

1.7

Seam
Seam 1
Seam 2
Seam 3
Seam 1
Seam 2
Seam 3
Seam 1
Seam 2
Seam 3

Average Theoretical Product Yield
%
43.94
25.10
9.91
56.03
40.44
18.48
67.65
52.60
36.59

Average CV
MJ/kg
26.03
24.12
24.02
25.12
22.68
22.78
23.92
21.03
20.78
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A statistical average on a per seam basis was applied where no densities were measured and this was
thus also applied to the Inferred Coal Resource at the data points that were lacking specific gravity
(“SG”) data, in order to generate a reasonable reliable estimate of the in situ densities.
Minxcon deems the SG data to be of sufficient quality to classify the Coal Resource as an Inferred Coal
Resource. No individual SG testwork was conducted on the 2017 drilling.
Clay Mineral Resources have been declared based on a 0.5 m clay seam width due to practical mining
width considerations currently practiced by Brikor.
No by-products or deleterious elements were estimated or assumptions made in this regard for either
the Coal Resources or Clay Mineral Resources.
DEVELOPMENT AND OPERATIONS
Mining and Processing
Mining activities are active at Vlakfontein producing clay and coal used in the fabrication of bricks.
However, no mine design with a level of detail required to support and report appropriate information
and convert Mineral and Coal Resources to Mineral and Coal Reserves is available. Thus, this CPR is set
up exclusively as a Mineral and Coal Resource CPR.
MINERAL RESOURCES

JSE 12.9 (h) (ix)

Coal
The Coal Resource is stated with a thickness cut-off of 0.5 m, ash content below 50% and a CV of 15
MJ/kg. The Coal Resource is stated per mine area and broken down per seam; and has been discounted
by a 15% geological loss applied to the total tonnage. These included 10% losses for sills and dykes and
a further 5% for geological losses as per the associated mine works programmes for the Project Areas.
The Coal Resources are stated as 100% attributable to Brikor and take into account depletions up to
and including January 2019. Further exclusions include a 9 m boundary pillar and the road in
Grootfontien. Tonnages are stated in metric tonnes and based on air-dried basis. It should be noted
that Inferred Coal Resources have a low level of confidence and while it would be reasonable to expect
that the majority of Inferred Coal Resources would upgrade to Indicated Coal Resources with continued
exploration, due to the uncertainty of Inferred Coal Resources, it should not be assumed that such
upgrading will occur.
The Coal Resources are stated as Mineable In Situ Coal Resources (“MTIS”) as the mining will be open
cast and no additional mining width parameter is applicable.
The Vlakfontein Coal Resources are utilised by Brikor in their brick making industry and sold to the
local market with no specific saleable product specifications. There currently are no contracts in place
for any specific saleable product.
The following images show the Brikor Coal Resources over the Grootfontein and Vlakfontein permit
areas. Also shown is the current mining operation, which encompasses the full extent of the Vlakfontein
mining right area. A 9 m pillar boundary around perimeter roads will sterilise limited Coal Resources.
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Nigel Projects Coal Resource and Mining Areas per Seam

Nigel Projects Coal Resource and Mining Areas per Seam

The following tables detail the current Coal Resources for Brikor.
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Vlakfontein Inferred Mineable In Situ Coal Resources (MTIS) as at 1 February 2019
Seam Name

Coal
Resource
Category

Seam 1
Seam 2
Seam 3

Inferred
Inferred
Inferred

Notes:
1.
2.
3.
4.

Volume
Mm3
0.18
5.33
0.51

RD

Tonnes GTIS

Geo Loss

t/m3
1.66
1.60
1.73

Mt

%
0.29
8.53
0.88

15
15
15

Tonnes
less Geo
Loss TTIS
Mt
0.25
7.25
0.75

Average
Seam
Width
m
1.84
11.36
3.03

IM
%
4.58
5.41
4.75

ASH
%
32.56
33.87
38.71

VM
%
25.66
20.83
18.84

FC

TS

%
37.06
46.67
40.76

%
3.09
0.64
0.31

FC

TS

%
37.29
44.56
40.07

%
3.10
0.58
0.31

CV
MJ/Kg
19.26
18.14
16.07

Coal Resources are stated as 100% attributable to Brikor.
All volumes are based on the block model seam widths.
Geological loss is made up of 10% sills and dykes and 5% for faulting.
Coal Resources are inclusive of Coal Reserves; however, no Coal Reserves have been declared.

Grootfontein Inferred Mineable In Situ Coal Resources (MTIS) as at 1 February 2019
Seam Name

Coal
Resource
Category

Seam 1
Seam 2
Seam 3

Inferred
Inferred
Inferred

Notes:
1.
2.
3.
4.

Volume
Mm3
0.50
2.74
0.28

RD

Tonnes GTIS

Geo Loss

t/m3
1.65
1.62
1.75

Mt

%
0.83
4.44
0.50

15
15
15

Tonnes
less Geo
Loss TTIS
Mt
0.70
3.77
0.42

Coal Resources are stated as 100% attributable to Brikor.
All volumes are based on the block model seam widths.
Geological loss is made up of 10% sills and dykes and 5% for faulting.
Coal Resources are inclusive of Coal Reserves; however, no Coal Reserves have been declared.

Average
Seam
Width
m
1.70
9.96
1.90

IM
%
4.62
5.07
4.06

ASH
%
32.24
34.08
40.03

VM
%
25.82
20.53
17.56

CV
MJ/Kg
19.38
17.74
16.03
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Clay
The Clay Mineral Resources are stated with a cut-off of 0.5 m width, and only volumetric figures are
stated as there are no reliable density figures. Based on the full physical property analysis conducted
on the drill samples and the historical mining of the clay for bricks, the clay horizon Mineral Resource
is for brick-making quality clay. The Mineral Resource covers the Vlakfontein, Grootfontein and Plant
1 properties and has been declared as such. All Mineral Resources fall within the Indicated and
Inferred categories. Even though there are no reliable density measurements the volume of the Clay
Mineral Resource was still declared as Indicated and Inferred based on the confidence in the clay unit
widths, brick making properties and continuity (area) of the clay horizons based on drilling
information. The in situ Clay Mineral Resource is used by Brikor in their brick making industry and is
not sold as a specific clay product. The Clay Mineral Resources are stated as 100% attributable to
Brikor and take into account depletions up to and including January 2019. Further exclusions include
a 9 m boundary pillar and the road in Grootfontien. The continuity of the brick-making clay horizons
has been determined by the drilling and sampling conducted by Brikor.
Nigel Projects Clay Mineral Resources @ 0.5 m Cut-off as at 1 February 2019
Clay
Horizon

Volum
e
Mm3

Vlakfontein
Forest
3.81
Blend
Chocolate
2.71
Total
6.53
Grootfontein
Forest
8.76
Blend
Chocolate
1.33
Total
10.10
Plant 1
Forest
1.59
Blend
Chocolate
1.50
Total
3.09
Total
Forest
14.12
Blend
Chocolate
5.54
TOTAL
19.66
Notes:
1.
2.
3.

Indicated Resources
Approx. Area
Approx.
Coverage
Width
Mm²
m

Volum
e
Mm3

Inferred Resources
Approx. Area
Approx.
Coverage
Width
Mm²
m

0.48

7.87

0.59
1.07

4.61
6.08

0.88

9.96

3.50

1.05

3.32

0.30
1.18

4.48
8.60

8.58
12.08

2.37
3.43

3.62
3.52

0.48

3.32

2.89

1.21

2.39

0.34
0.82

4.47
3.80

1.53
4.42

0.56
1.77

2.75
2.50

1.84

7.66

6.35

2.26

2.80

1.26
3.10

4.41
6.34

10.09
16.44

2.96
5.23

3.40
3.15

Mineral Resources are stated as 100% attributable to Brikor.
Geological loss comprises 10% for sills and dykes and 5% for faulting.
Mineral Resources are inclusive of Mineral Reserves; however, no Mineral Reserves have been declared.

Rayton Clay Mineral Resources at @ 0.5 m Cut-off as at 1 February 2018
Clay
Horizon
Useable
Clay
TOTAL
Notes:
1.
2.
3.
4.

Indicated Mineral Resources
Approx. Area Approx
Volume
Coverage
. Width
Mm3
Mm²
m
0.448
0.448

0.109
0.109

4.1
4.1

Inferred Mineral Resources
Approx. Area
Approx.
Volume
Coverage
Width
Mm3
Mm²
m
0.199
0.199

0.058
0.058

Approx.
Overburd
en Width
m

3.4
3.4

Mineral Resources are stated as 100% attributable to Brikor.
All volumes are based on the block model seam widths.
Geological loss of 10% (for sills, dykes and faulting) has been applied.
Mineral Resources are inclusive of Mineral Reserves; however, no Mineral Reserves have been declared.

2.6
-
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Aggregate and Rock Dump
The aggregate Mineral Resources for the Marievale No. 5 Rock Dump are stated in volumetric figures
only.
Marievale No. 5 Rock Dump Mineral Resources as at 1 February 2018
Commodity
Aggregate
TOTAL
Notes:
1.
2.

Indicated Mineral Resources
Approx. Area
Approx.
Volume
Coverage
Dump Height
Mm3
m²
m
0.134
0.024
5.6
0.134
0.024
5.6

Inferred Mineral Resources
Approx. Area
Approx.
Volume
Coverage
Dump Height
Mm3
m²
m
-

Mineral Resources are stated as 100% attributable to Brikor.
Mineral Resources are inclusive of Mineral Reserves; however, no Mineral Reserves have been declared.

MINERAL RESERVES

JSE 12.9 (h) (ix)

No Mineral Reserves or Coal Reserves were declared due to the absence of an adequate level of
confidence in the life of mine plan for the Vlakfontein operations.
VALUATION

JSE 12.9 (h)
(xii)

The income approach and market approach are the more commonly used valuation approaches for
development and production properties. Failing the presentation of a mine plan and reserve by the
company, it is the Competent Valuator’s opinion that the market approach is the only remaining
methodology to ascertain the total value of the operation.
Clay and Aggregates
Serious problems occur when the market approach is used in valuation of active pits and quarry
operations that mine clay and aggregate, as timely transactions are rare. Sold properties and the
subject properties to be valuated differ in many ways.
An alternative market approach that is frequently used is the In Situ Mineral Resource (or “Yardstick”)
method. The value derived is usually an average market-based figure obtained from an analysis of
recent transactions in the applicable currency per ounce or per tonne. As discussed above, applicable
information on recent transactions could not be sourced for clay and aggregate transactions. Minxcon
could, however, source the information for a number of other commodities to form an opinion of the
worth of the Mineral Resources of the clay and aggregate in the ground.
At an average yardstick fraction of 0.30% of the contained commodity value, the best estimated value
of ZAR2.48 million was calculated for the clay and aggregate.
Coal
The valuator performed an independent valuation on Brikor’s Coal Resources. The market comparable
approach was applied on the total Coal Resource as the primary and only valuation methodology in
determining the value of the asset.
The combined project including all the coal areas has an estimated value of ZAR38.42 million and an
average value of ZAR2.93/coal t.
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Combined Range of Values
The best estimated value (not attributable) of ZAR40.90 million was calculated for Brikor.
Combined Range of Values Derived
Comparative
Market
Approach
Coal
Market
Approach
Yardstick
Approach

Total
Tonnes

Lower
Price

kt
13,093
Total
Tonnes

2.20
Lower
Range

kt
Aggregate
Yardstick
Approach
Clay
Yardstick
Approach
Combined
Notes:
1.
2.
3.
4.

RiskAdjusted
Price
ZAR/t
2.93
Adjusted
Range

Upper
Price

3.73
Upper
Range

Lower
Value

28.82
Lower
Value

%

Best
Estimated
Value
ZAR million
38.42
Best
Estimated
Value
ZAR million

Upper
Value

48.82
Upper
Value

268

0.10%

0.30%

0.50%

0.03

0.10

0.17

66,143

0.10%

0.30%

0.50%

0.79

2.38

3.97

29.64

40.90

52.96

Average Inferred coal value for Brikor – ZAR2.93/t.
Mineral Resources are stated as 100% attributable to Brikor.
Aggregate density of 2.53 t/m3 assumed.
Clay density of 1.80 t/m3 assumed.

RISKS
JSE 12.9 (h) (x)

The Competent Person completed a risk analysis for the Project. No major risks were identified. The
Mineral Resource information could be improved through implementing appropriate protocols and
QAQC procedures. A mine plan and business plan should be developed in order to estimate Coal and
Mineral Reserves and optimise operations.
COMPETENT PERSONS’ CONCLUSIONS
The following conclusions are made by the Competent Person for the Brikor Projects:Mineral Resources
A large portion of the Brikor database comprises historical information and with the additional drilling
that has been completed during 2016 and 2017, the confidence in the Coal and Clay Resources has
improved. However, not all best practices have been followed during these drilling programmes and
hence the Coal Resource remains in the Inferred category. The drill spacing on Vlakfontein should
allow for an Indicated Coal Resource if all best practices were followed. Therefore, the optimum
benefit has not been achieved with these drilling campaigns.
Only mining depletions have been applied to the Mineral Resources in 2019 as no additional drilling
or other sampling information was completed.
Mining
A SAMREC complaint Mineral Reserve or Coal Reserve cannot be stated as the current detail of the
mine planning is not at the level required by the SAMREC Code.
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Processing
Coal washing and brick making technologies employed at Brikor are industry standard and well
understood. Furthermore, no deleterious elements are expected to be present to any degree that
will affect economic extraction of the coal Resources.
Valuation
The Brikor Projects are collectively considered a production property and the two acceptable
methodologies prescribed by the SAMVAL Code for valuing production properties are the income
approach and the market approach. It is the valuator’s opinion that the income approach is an
appropriate methodology to value an operating coal, clay and aggregate operation, but this could
not be completed due to absence of a mine plan and Mineral Reserve. A SAMVAL Code requirement
for a discounted cash flow valuation is a Mineral Reserve supported by a detailed mine plan. Failing
to present a mine plan and Mineral Reserve by Brikor, the coal, clay and aggregate could not be
valued by means of the income approach as a second valuation approach. As a result, one of the key
risks of the valuation exercise is that it may not reflect the true value of the total company.
Failing to find applicable information on transactions in South Africa or neighbouring countries,
Minxcon could not complete a market comparative valuation of the clay and aggregate assets and
had to make use of an alternative market approach that is frequently used which is the yardstick
method. As discussed above, applicable information on recent transactions could not be sourced for
clay and aggregate transactions. Minxcon could, however, source the information for a number of
other commodities to form an opinion what the Mineral Resources of the clay, aggregate and sand in
the ground could be worth. The value of the clay and aggregate is estimated to be ZAR2.48 million.
The market comparable approach was used to value the coal assets. The value of the Coal Resource
is estimated to be ZAR38.42 million. This results in a combined value of ZAR40.90 million.
COMPETENT PERSONS RECOMMENDATIONS
The following recommendations are made by the Competent Person regarding the Brikor Projects:Mineral Resources
Minxcon recommends that if additional drilling campaigns are undertaken - which are required to
upgrade the Coal Resources - industry best practices must be adhered to in order to achieve the
optimum benefit from the drilling and convert the Coal Resources to an Indicated category so that Coal
Reserves can be achieved.
Mining
It is recommended to improve the level of detail of the mine planning to be able to declare SAMREC
complaint Mineral Reserves or Coal Reserves.
The mine planning must be at least at a PFS level and must include diluting material and allowances
for losses which may occur when the material is mined or extracted. In addition, the mine planning
should report all tonnes, qualities and Mineral or Coal Resource categories from the Mineral or Coal
Resource model. This is required to justify that the tonnes, qualities and Mineral or Coal Resource
categories reported are aligned to the Mineral Resource or Coal Resource.

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
xvii

Valuation
In order to truly reflect the value of the company a DCF valuation needs to be completed. It is
therefore recommended to present a compliant mine plan to enable a complete valuation of the
company based on the DCF method.
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1 INTRODUCTION
1.1 TERMS OF REFERENCE AND SCOPE OF WORK

SAMVAL T1.3

Minxcon (Pty) Ltd (“Minxcon”) was commissioned by Brikor Limited (“Brikor”, “the Company” or “the
Client”) to complete a compliant Independent Mineral and Coal Resource Competent Person’s Report
(“CPR” or the “Report”) with a full mineral asset valuation on the Brikor clay, aggregate and coal
projects (collectively the “Projects”) as follows, located in the Gauteng Province, South Africa:•

Vlakfontein – stone, clay, coal;

•

Grootfontein – clay, coal, silica sand;

•

Plant 1 – clay;

•

Rock Dump – stone aggregate; and

•

Rayton – clay.

The “Nigel Projects”

Rayton is currently in the process of sale. Further included in the current Brikor portfolio are inactive
or mothballed projects, some of which are also in the process of sale. These do not form part of the
subject of this CPR and are namely:•

Portion 27 – coal, clay; and

•

Plant 3 – clay.

The Report was commissioned in order to comply with regulations of the Johannesburg Stock
Exchange (“JSE”) for listed companies, with the purpose to update the Mineral and Coal Resources
and re-value the mineral assets. The purpose of the valuation is to comply with the JSE Section 12
disclosure requirements for Mineral Companies. The Report is compiled in compliance with the South
African Code for Reporting of Exploration Results, Mineral Resources and Mineral Reserves (2016
Edition) (“SAMREC Code”), and the South African Code for the Reporting of Mineral Asset Valuation
(2016 Edition) (“SAMVAL Code”). All requirements of the JSE Section 12.9 Listing Requirements and
the SAMREC Code (including Table 1) and SAMVAL Code have been complied with.

JSE 12.9 (d)(e)
SAMVAL T1.4

This Report additionally takes cognisance of sections 54-74 of the SAMREC Code, which relates to coalSAMREC 10.1 (i)(ii)
projects. Coal Resources are reported using the South African National Standard (“SANS”) 10320 as SAMREC 12.1 (i)
the guideline. This Report also takes cognisance of Section 80 of the SAMREC Code and Sections 1 - 9
of its Table 1, which relate to industrial minerals.
The report complies with the SAMVAL Code as far as possible barring one variation. The SAMVAL Code
requires that the Competent Valuator should use at least two valuation approaches to valuate the
asset. The two acceptable methodologies prescribed by the SAMVAL Code for production properties
are the income and the market approach. The market approach was successfully used as the first
valuation method.
The other alternative method to use was the income approach. Brikor is an operating mine and
Minxcon received a one-year business/budget plan forecast from Brikor, which is adequate in terms
of the operating and capital expenditure required to use the income approach, but the production
included in the plan is not based on any type of compliant mine plan, which is a requirement in the
SAMVAL Code.
As Minxcon could not source a mine plan for the use in the income approach, it was impossible to
prepare a second valuation for the coal, clay and aggregate in compliance with the SAMVAL Code.
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Minxcon was mandated to complete the CPR in compliance with the SAMREC and SAMVAL Codes with
the following scope of work:1.
Review project history;
2.
Produce key plans and maps for the Report;
3.
Describe topography and climate;
4.
Review legal aspects and security of tenure;
5.
Review project data, including:a.
Sampling governance;
b.
Sample method, collection, validation, preparation & storage;
6.
Do Mineral/Coal Resource depletions for Vlakfontein and Plant 1.
7.
Complete a SAMVAL valuation on the Brikor Mineral Assets.
The Report has an effective date of 1 February 2019.

JSE 12.9 (a)

1.2 INDEPENDENCE OF THE ISSUER

JSE 12.9 (c)

Minxcon is independent of the issuer. Neither Minxcon nor its staff have or have had any interest in
Brikor or its subsidiaries capable of affecting their ability to give an unbiased opinion, and, have not
and will not, receive any pecuniary or other benefits in connection with this assignment, other than
normal consulting fees. Neither Minxcon, nor any of the authors of the CPR, hold any share capital in
Brikor or its subsidiaries.

1.3 SOURCES OF INFORMATION
Information was received from Brikor employees. Minxcon has verified this information as far as
possible.
Further sources of information are listed in Section 14 of this Report.

1.4 UNITS AND CURRENCY
The units used in this CPR are in metric terms. Unit symbols as listed in Table 1 are used.
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Table 1: Units of Measurement
Unit
%
°
°C
BCM:t coal
Ga
ha
km
kt
ktpm
m
m3
Ma
mbs
MJ
MJ/kg
mm
Mm3
Mt
t
t/m3
tpd

Definition
per cent
degrees
degrees Celsius
bank cubic metre per tonne of coal
billion years
hectare
kilometre
kilo-tonne
Kilo-tonnes per month
meter
cubic meters
million years
metres below sea level
mega joule
mega joule per kilogram
millimetre
million cubic meters
million tonnes
tonne
tonnes per cubic meters
tonnes per day

The South African Rand (“ZAR”) is used as the main currency in this Report. The United States Dollar
(“USD”) is also presented in some instances for the proxy coal price used in the valuation.
It is noted throughout the tables in the Report that columns may not add up due to rounding.

1.5 COMPETENT PERSONS SITE INSPECTION / FIELD INVOLVEMENT

SAMREC 1.1 (iii)

The Competent Person of this Report is Mr U. Engelmann of Minxcon. Mr Engelmann was accompanied
by Ms M. Antoniades (Minxcon), Mr JC Le Grange (Brikor) and Mr M. Reid (Brikor) in undertaking a site
visit on 12 March 2019 to inspect the geology within the Vlakfontein and Plant 1 open cast pits and the
correlation to the geological models.
Various cross sections of the two Datamine geological models were compared to the exposed geology
on the faces within the two pits. This exercise concluded that there was a good correlation between
the datamine geological models and the actual geology in the pits. Discussions were held with the
Brikor personnel on site to start using these models in their on-site model maker software package, for
future mine planning purposes. This would be essential for future Mineral and Coal Reserve estimations.
Figure 1 and Figure 2 show the faces of the Plant 1 pit face and Vlakfontin pit face, respectively. In
both pits the overburden, Forest Blend Clay horizon, Chocolate Clay horizon and Seam 2 coal seam
correlated well with the model.
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Figure 1: Plant 1 Pit Face

Plant 1 Pit Face

February 2019

Vlakfontein Pit Face

February 2019

Figure 2: Vlakfontein Pit Face
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1.6 DISCLAIMERS AND RELIANCE ON OTHER EXPERTS / THIRD PARTY INFORMATION
Minxcon has relied on information provided by Brikor personnel as follows:•

Mr Murray Reid, Mineral Resource Manager at Brikor: Mr Reid supplied all the data relating to
the additional drilling that was completed in 2017. Other geological data in the form of mine
works programmes (“MWPs”), geological plans, geological sections, drillhole logs as well as
Microsoft Access® database for the Nigel Projects were collected in the previous years. The
information supplied by Mr Reid was utilised for the basis of the geological models built by
Minxcon. Mr Reid also supplied all plant processing information to Minxcon. The recent data
received from Mr Reid was utilised in the current Coal Resource and Mineral Resource updates.

•

Mr Kevin Law, Contract Surveyor for Brikor on the other projects: Mr Law supplied the survey
strings for the actual quarry pits that were utilised in the depletion of the Vlakfontein and
Plant 1 Coal and Mineral Resources. In addition to this he supplied the survey for the Marievale
No. 5 Rock Dump which was utilised to determine the volumes of the Rock Dump.

•

Ms Henriëtte Botha, Accountant for Brikor: Ms Botha supplied updated sales figures for the
Brikor aggregate, as well as the company performance parameters.

•

Mr JC Le Grange, Geologist of Brikor: Mr Le Grange supplied information regarding company,
legal and environmental aspects of Brikor.

•

Ms Marguerite Lubbe, Environmental and Mineral Resources Department of Brikor: Ms Lubbe
supplied information regarding all legal and environmental aspects of Brikor.

Minxcon has verified the information as far as possible.

SAMREC 4.5 (viii)
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2 PROJECT OUTLINE

SAMVAL T1.5

2.1 PROPERTY DESCRIPTION

SAMREC 1.1 (i)

Nigel Projects
The Nigel Projects (Vlakfontein, Grootfontien, Plant 1 and Rock Dump) are situated in the East Rand
of the greater Johannesburg region near the towns of Nigel and Springs, as shown in Figure 3. The
surrounding areas are dominated by farm lands particularly dedicated to grazing and agriculture. The
Marievale Bird Sanctuary lies in close proximity to these projects. Vlakfontein is an active mining site
targeting coal and clay. Grootfontein is an exploration site and will target coal and clay, while Plant
1 targets clay only.
Brikor is currently mining coal and clay at Vlakfontein. The clays are processed at the adjacent Plant
1 brick making facility. Grootfontein lies immediately adjacent to the southwest of Vlakfontein as an
extension of the Vlakfontein coal and clay targets. It is currently an exploration property and no
active exploration is currently being undertaken.
Rock Dump lies some 7 km directly east of Vlakfontein adjacent to the historical Marievale No. 5
Shaft Gold Mine and comprises coarse waste rock from the extraction of gold ore from the
underground workings. The Rock Dump is thus referred to as the Marievale No. 5 Rock Dump in the
Mineral Resources section of this Report (Section 7). The defunct mine shaft is still present on the
property and the plugged shaft is easily observed via satellite imagery (Google Earth). No mining or
reworking of the Rock Dump has taken place as yet.
Figure 3: Location of the Nigel Projects

Note: Topocadastral map legend provided in Appendix 3.

Location of the Nigel Projects

February 2019
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Rayton
The Rayton Project, shown in Figure 4, is a clay project of north-eastern Gauteng located some 40
km east of Pretoria. No mining activities have taken place since 2006 at Rayton. A local family is
housed on-site to look after the property, which is enclosed by a fence. A set of graves is located in
the centre of the quarry area, which restricted previous mining activities. The surrounding region is
rural.
Figure 4: Location of Rayton

Note: Topocadastral map legend provided in Appendix 3.

Location of Rayton

2.2 PROPERTY LOCATION

February 2019

SAMREC 1.2
(i)(iii)

The following Figure 5 provides an overview of the relative locations of the Brikor Projects, all
situated in the Gauteng Province of South Africa. The parent farms shown in the figure are located
on Government 1:50,000 topo-cadastral sheets which is published by the Chief Directorate, Surveys
and Mapping (Private Bag X10, Mowbray 7705, South Africa, Phone: +27 21 658 4300, Fax: +27 21 689
1351 or e-mail: cdsm@sli.wcape.gov.za). The farm boundaries have been checked with boundaries
per the current Surveyor General data. The legend that accompanies the topocadastral basemaps as
presented in this Report is provided in Appendix 3.

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
8

Figure 5: Relative Location of All Brikor Project Areas

Note: Topocadastral map legend provided in Appendix 3.

Relative Location of All Brikor Project Areas

February 2019

Vlakfontein
The Vlakfontein Project is situated 5 km northwest of the town of Nigel on the remainder (“RE”) of
the farm Vlakfontein 281 IR. The region is served mainly by agriculture, with dominance in maize
crop. No railway or power lines are present nearby but accessible power supply from Eskom is
available. The nearest river catchment is Blesbokspruit, which lies 2 km to the east, and flows south
into the Suikerbosrant River that eventually flows into the Vaal River.
Grootfontein
The Grootfontein prospecting area is located 5 km northwest of Nigel adjacent to the Vlakfontein
Project Area on portion (“Ptn”) 23, 52 and 85 of the farm Grootfontein 165 IR and a Ptn of the RE of
the farm Volgelstruisbult 127 IR. A road traverses the property and the Dunnottar Aerodrome,
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comprising six grass landing strips, falls partly within the south-western boundary. Maize farming
occurs in the area. A golf course lies to the southeast and the Zincor refinery lies to the north. A
major power line runs across a small portion of the property in the north. The Blesbokspruit lies 3.5
km to the east.
Plant 1
Plant 1 is located some 7 km north of the town of Nigel on Ptn 7 the farm Draaikraal 166 IR, adjacent
to the Vlakfontein Project, in typical Highveld grasslands. The Project Area is situated adjacent to a
minor tarred road that links Nigel to the now defunct Marievale Gold Mine. A gas pipe servitude is
registered over the property. The Blesbokspruit lies 2 km to the east.
Rock Dump
The Rock Dump is located about 7 km southeast of the town of Springs on a Ptn of Ptn 7 of the farm
Vlakfontein 281 IR. Marievale Bird Sanctuary lies 1 km to the east.
Rayton
Rayton Quarry is situated some 6.5 km east of the town of Rayton and 11 km southeast of Cullinan in
a rural area. The Rayton-Firolaz Railway Line runs 1 km south of the Project. The quarry is located
on Ptn 31 of the farm Witfontein 510 JR.

2.3 COUNTRY PROFILE
The profile of South Africa is discussed in detail in Table 2.
Table 2: South African Profile
Economic
overview

-

South Africa is a middle-income emerging market with an abundant supply of natural
resources; well-developed financial, legal, communications, energy, and transport sectors;
and a stock exchange that is Africa’s largest and among the top 20 in the world.
Economic growth has decelerated in recent years, slowing to an estimated 0.7% in 2017.
Unemployment, poverty, and inequality - among the highest in the world - remain a
challenge. Official unemployment is roughly 27% of the workforce, and runs significantly
higher among black youth. Even though the country's modern infrastructure supports a
relatively efficient distribution of goods to major urban centers throughout the region,
unstable electricity supplies retard growth. Eskom, the state-run power company, is building
three new power stations and is installing new power demand management programs to
improve power grid reliability but has been plagued with accusations of mismanagement
and corruption and faces an increasingly high debt burden.
South Africa's economic policy has focused on controlling inflation while empowering a
broader economic base; however, the country faces structural constraints that also limit
economic growth, such as skills shortages, declining global competitiveness, and frequent
work stoppages due to strike action. The government faces growing pressure from urban
constituencies to improve the delivery of basic services to low-income areas, to increase
job growth, and to provide university level-education at affordable prices. Political infighting
among South Africa’s ruling party and the volatility of the rand risks economic growth.
International investors are concerned about the country’s long-term economic stability; in
late 2016, most major international credit ratings agencies downgraded South Africa’s
international debt to junk bond status.

SAMREC 1.2 (ii)
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GDP
(purchasing
power parity)

USD767.2 billion (2017 est.)
USD757.2 billion (2016 est.)
USD752.9 billion (2015 est.)
Note: data are in 2017 US dollars

GDP - real
growth rate

1.3% (2017 est.)
0.6% (2016 est.)
1.3% (2015 est.)

Unemployment
rate

27.5% (2017 est.)
26.7% (2016 est.)

Budget

Revenues: USD92.86 billion (2017 est.)
Expenditures: USD108.3 billion (2017 est.)

Budget surplus
(+) or deficit (-)

-4.4% (of GDP) (2017 est.)

Inflation
rate
(consumer
prices)

Commercial
bank prime
lending rate
Agriculture
products

10.38% (31 December 2017 est.)
10.46% (31 December 2016 est.)

-

Industries

Imports
partners

Corn, wheat, sugarcane, fruits, vegetables; beef, poultry, mutton, wool, dairy products.

Mining (world's largest producer of platinum, and chromium), automobile assembly,
metalworking, machinery, textiles, iron and steel, chemicals, fertilizer, foodstuffs,
commercial ship repair.
-

China 18.3%, Germany 11.9%, US 6.6%, Saudi Arabia 4.7%, India 4.7% (2017)
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Exchange rates

Fiscal year

1 April - 31 March

Source: CIA World Factbook (2019)

2.4 LEGAL ASPECTS AND PERMITTING
SAMREC 1.5 (ii)

The nature of the issuer’s rights and the right to use the surface of the properties to which these
Project Areas relate are described in the following sections. The farm boundaries are clearly defined
by existing fencing and other boundary markers and depicted on Surveyor General and topographical
maps.

2.4.1 Business Arrangement
2.4.1.1 Company Structure
Brikor is currently the direct and sole shareholder in the Plant 1, Grootfontein and Rayton Projects.
Brikor further holds 100% interest in the Vlakfontein and Rock Dump Projects through its wholly owned
subsidiary Ilangabi Investments 12 (Pty) Ltd (“Ilangabi”). Brikor also holds 100% of Donkerhoek
Quartzite (Pty) Ltd through which the Donkerhoek Project was held and has now been sold. The
corporate structure of Brikor is shown in Figure 6.
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Figure 6: Brikor Limited Corporate Structure

Brikor Limited Corporate Structure

February 2019

2.4.1.2 Broad-Based Socio-Economic Empowerment Charter
The Broad-Based Socio-Economic Empowerment Charter for the Mining and Minerals Industry of 2010
outlined the requirement for a 26% Black Economic Empowerment (“BEE”) shareholding for the holder
of a mining or prospecting right.
The revised Charter was gazetted on 27 September 2018 (“2018 Mining Charter”). As described by
Creamer Media, through the 2018 Mining Charter, an existing mining right holder who has achieved a
minimum of 26% is recognised as compliant for the duration of the right. This includes a right holder
whose BEE shareholder has since exited.
This recognition, however, is not applicable upon renewal, and is not transferrable to a new owner
in the case of a transfer or sale. Such a right holder is expected to increase its B-BBEE shareholding
to 30% within five years.
The 2010 version of the Mining Charter will apply to all pending applications lodged, and accepted,
prior to 2018 Mining Charter coming into effect.
A new mining right, granted after 2018 Mining Charter coming into effect, must have a minimum of
30% BEE shareholding, which will be applicable for the duration of the mining right. This 30% BEE
shareholding will be distributed through a minimum of 5% nontransferable carried interest to
qualifying employees; a minimum of 5% nontransferable carried interest to host communities, or a
minimum 5% equity equivalent benefit; as well as a minimum of 20% effective ownership in the form
of shares to a BEE entrepreneur, 5% of which must ideally be for women.
No ownership requirements for prospecting rights are dictated in the 2018 Mining Charter, which is
consistent with the provisions of Section 17(4) of the Mineral and Petroleum Resources Development
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Act, No. 28 of 2002 (“MPRDA”) which gives the Minister the discretion to decide whether ownership
requirements should be included or not.
Amongst other items, the 2018 Mining Charter further sets out minimum procurement and
employment equity targets. A minimum of 70% of total spend on mining goods must be on goods
manufactured within South Africa, while a minimum of 80% total spend on mining services must be
sourced from South African based companies. These have further apportioned sub-targets. Overall,
employment equity targets remain largely the same from the 2010 Charter, with the most significant
changes relating to female representation in respect of which there have been increases. The
transitional arrangement period for compliance with the procurement and employment equity targets
is five years.
2.4.1.3 Company BEE Status
The following Table 3 details the shareholding of Brikor, as per an independent Broad-Based Black
Economic Empowerment (“B-BBEE”) Share Ownership Report by VACO, dated 23 February 2018. The
effective B-BBEE ownership of Brikor as at that date was 13.04%.
Table 3: Shareholder Composition of Brikor Limited
Shareholder Types
Banks/Brokers
Close Corporations
Endowment Funds
Nominees & Trusts
Other Corporations
Private Companies
Public Company
Retail Investors
Share Trust
Total

Shareholdings
No.

%
10
12
1
33
4
13
1
493
1
568

1.76
2.11
0.18
5.81
0.70
2.29
0.18
86.80
0.18
100.00

Shares
No.
130885352
1222526
7000
404275871
873533
6820260
1200
85256289
15,900,000
645,242,031

%
20.28
0.19
0.00
62.65
0.14
1.06
0.00
13.21
2.46
100.00

Source: VACO, February 2018.

Provisions are made in the mining rights of all the Nigel and Rayton Projects for a 26.63% BEE
component. At the time of execution of the rights, the Company held a 32% BEE component. A major
BEE shareholder subsequently defaulted, resulting in a dilution of the BEE equity status.
It is noted that Brikor did not comply with minimum 26% BEE ownership requirement at the time of
the instatement of the 2018 Mining Charter. However, the 2018 Mining Charter categorically states
that an existing mining light holder who, at any stage during the existence of a mining right, achieved
a minimum of 26% BEE shareholding, and whose BEE partner/s exited prior to the commencement of
the 2018 Mining Charter, shall be recognised as compliant for the duration of a mining right. Given
that the Company held a 32% BEE component at time of mineral right execution, Minxcon believes
that Brikor and Ilangabi are aligned with the 2018 Mining Charter BEE shareholding requirements. The
Company plans to lift the share suspension which will then allow the movement of shares, whereupon
replacement broad-based BEE partners will be approached.
In terms of the procurement targets as set out in the 2018 Mining Charter, Ilangabi has implemented
a Preferential Procurement Policy for goods and services in order to align with the requirements.
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2.4.2 Rights to Mine and Prospect

SAMREC 1.5
(i)(iii)

Brikor Limited holds a valid converted mining right (“MRC”) for Rayton (237 MRC) and Plant 1 (169
MR), as well as a prospecting right (“PR”) for Grootfontein (10064 PR) that is currently under
application for conversion to a mining right. Through Ilangabi, Brikor holds valid mining rights (“MR”)
for Vlakfontein (219 MR) and the Rock Dump (230 MR, under renewal reference 10065 MR).
The rights areas for the projects are shown in Figure 7 and Figure 8.
Figure 7: Mining Right (MR) and Prospecting Right (PR) Areas for Nigel Projects

Note: Topocadastral map legend provided in Appendix 3.

Mining Right (MR) and Prospecting Right (PR) Areas for Nigel Projects

February 2019
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Figure 8: Mining Right Area for Rayton

Note: Topocadastral map legend provided in Appendix 3.

Mining Right Area for Rayton

February 2019

The rights to mine and prospect relating to the Brikor Project Areas are tabulated in Table 4. All
mineral rights have been issued by the Department of Mineral Resources (“DMR”) in accordance with
the MPRDA.
Brikor additionally holds a mining right 232 MR under its wholly owned subsidiary Donkerhoek
Quartzite (Pty) Ltd for the quartzite quarry Donkerhoek near Rayton. Donkerhoek was sold in 2018
and a Section 11 application submitted to the DMR, which is currently still in process.
Rayton is in the process of sale to Corobrik (Pty) Ltd (“Corobrik”), whom has provided the required
rehabilitation guarantee. A Section 11 transfer application was submitted to the Regional Manager of
the DMR on 25 January 2018. The original sale agreement was subject to a condition precedent that
the written consent as required in terms of Section 11(1) of the MPRDA would be granted by the
Minister in respect of the proposed cession and transfer of the mining right to Corobrik within a period
of 18 months from the date of the sale agreement. The deadline for the fulfilment of the condition
has passed without the Section 11 approval having been granted. Owing to the extensive time already
lapsed pending the DMR decision and finalisation of the Section 11 transfer, a Revival Agreement
between Corobrik and Brikor was signed on 11 Februray 2019, extending the approval period to end
February 2020. Corobrik has provided an equal rehabilitation guarantee; the DMR is thus holding
double guarantee until the Section 11 is ceded to Corobrik. Only then will the DMR release Brikor’s
funds.
Also shown in Table 4 are the valid mining and prospecting rights for the two additional areas that
fall within the Brikor portfolio but are currently inactive or are in the process of sale.
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Closure plans have been submitted and approved by the DMR for both Plant 3 and Portion 27; closure
applications will be made once rehabilitation work is completed. A 3-year renewal closure plan was
submitted on 15 February 2019 for Plant 3, for which the DMR undertook a site inspection on 20
February 2019.
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Table 4: Mining and Prospecting Rights of the Brikor Projects
Project
Vlakfontein

Type of Mineral
Right

Right Number

Company

Mining Right

GP 30/5/1/2/2 (219) MR

Ilangabi Investments 12
(Pty) Ltd

Prospecting Right
Grootfontein

Plant 1

Rock Dump

Rayton

Ptn 27
Varkensfontein 169
IR

Plant 3

Notes:
1.
2.
3.

Farm

District

Commodity

Validity

Status

Comment

84.7579

RE Vlakfontein 281 IR

Nigel

Stone, Coal
and Clay

11 Aug 2011 - 10
Aug 2041

Operation

-

Brikor Limited

456.757

Ptn 23, 52, 85
Grootfontein 165 IR,
and Ptn of RE
Volgelstruisbult 127 IR

Nigel

Clay
(General),
Coal and
Silica Sand
(General

5 June 2013 - 4
June 2018*

Current
(Operation)

Mining Right application
submitted 9 June 2017. EA
in process.

Brikor Limited

236.0892

Ptn 7 Draaikraal 166 IR

Nigel

Clay

1 June 2012 - 31
May 2032

Operation

-

31 Jan 2012 - 30
Jan 2019**

No haulage
activities

GP 30/5/1/1/2 (10064) PR

In process of
conversion to
Mining Right

(GP 30/5/1/2/2 (10059)
MR)

Converted Mining
Right

GP 30/5/1/2/2 (169) MR

Mining Right

Area
ha

GP 30/5/1/2/2 (230) MR
Ilangabi Investments 12
(Pty) Ltd

5.0000

A Ptn of Ptn 7
Vlakfontein 281 IR

Nigel

Stone
Aggregate
(from Waste
Rock)

GP 30/5/1/2/2 (237) MRC

Brikor Limited

21.4149

Ptn 31 Witfontein 510
JR

Bronkhorstspruit

Clay

31 Jan 2012 - 30
Jan 2029

Dormant

Mining Right

GP 30/5/1/2/2 (122) MR

Ilangabi Investments 12
(Pty) Ltd

119.9067

Ptn 27 Varkensfontein
169 IR

Nigel

Coal and
Clay

4 Oct 2010 - 3
Oct 2020

Mothballed

Old Order Mining
Licence

ML 20/99

Brikor Limited

83.55

Ptn 70 Varkensfontein
169 IR

Nigel

Clay

9 Sep 1999 - 8
Sep 2009

Operation

In process of
renewal

Renewal reference
number GP 30/5/1/2/2
(10065) MR

Converted Mining
Right

Green highlighted Project Areas form the subject of this Report.
* It is unforeseeable that the application will be denied as the project area is already disturbed and the CP is not aware of any other claims to the Project.
**in terms of MPRDA 24(5): A mining right in respect of which an application has been lodged shall despite its expiry date remain in force until such time as such application has been granted or refused.

Renewal application
submitted on 7 Feb 2018
for a 7-year extension. 230
MR remains in force until
DMR decision has been
made.
In process of sale. Section
11 application submitted.
3 Year Closure plan
approved by the DMR 31
March 2016, Limited
rehabilitation completed to
date. Closure Plan Renewal
application submitted 14
March 2019.
3 Year Closure plan
approved by the DMR 22
March 2016. Limited
rehabilitation completed to
date. 3 Year Renewal
Closure plan in draft.
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Details of mineral rights and legal proceedings were received from Brikor, including copies of rights
and associated documentation submitted and/or approved by the DMR. Minxcon is not qualified to
give opinion on the legal tenure of the Brikor Projects. However, the mineral rights as they relate to
Brikor have been reviewed and verified by the Competent Person and are considered to be
satisfactory.
It is not envisaged that the Grootfontein mining right application will be rejected or that the Rock
Dump mining right renewal will be delayed or rejected. No material risks are identified by the
Competent Person and thus the Mineral and Coal Resources have been stated inclusive of these
Project Areas, as well as valuations performed on these.

2.4.3 Surface Rights

SAMREC 1.5 (i)

The following Table 5 shows the title deed holders for each of the Brikor Project Areas.
Table 5: Title Deeds for the Brikor Project Areas
Project

Title Deed

Type of
Mineral Right

Right Number
GP 30/5/1/2/2 (219) MR

Area

Farm

District

RE Vlakfontein
281 IR

Nigel

ha

Vlakfontein

Scarlet Sun
T
155334/07

Mining Right

Grootfontein

Nigel Local
Council T
43761/2000

Prospecting
Right, Mining
Right
application

GP 30/5/1/1/2 (10064) PR
GP 30/5/1/2/2 (10059) MR

456.757

Plant 1

Brikor T
151192/07

Converted
Mining Right

GP 30/5/1/2/2 (169) MR

236.0892

Rock Dump

M & J DA
Costa
T 47899/98

Mining Right,
renewal

GP 30/5/1/2/2 (230) MR
GP 30/5/1/2/2 (10065) MR

5.0000

Rayton

Brikor T
134928/07

Converted
Mining Right

GP 30/5/1/2/2 (237) MR

21.4149

Ptn 27
Varkensfontein
169 IR

Brikor T
162711/07

Mining Right

GP 30/5/1/2/2 (122) MR

119.9067

Ptn 27
Varkensfontein
169 IR

Nigel

Plant 3

Basfour/
Brikor T
56511/99

Old Order
Mining Licence

ML 20/99

-

Ptn 70
Varkensfontein
169 IR

Nigel

84.7579

Ptn 23, 52, 85
Grootfontein
165 IR, and
Ptn of RE
Volgelstruisbult
127 IR
Ptn 7
Draaikraal 166
IR
A Ptn of Ptn 7
Vlakfontein
281 IR
Ptn 31
Witfontein 510
JR

Nigel

Nigel

Nigel
Bronkhorstspruit

Note: Green highlighted Project Areas form the subject of this Report.

2.4.4 Environmental Permits

SAMREC 5.5 (i)(ii)

2.4.4.1 Environmental Authorisation
The One Environmental System (“OES”) came into force on 08 December 2014 and acts as a
synchronised system for environmental authorisation between the MPRDA, National Environmental
Management Act, No. 107 of 1998 (“NEMA”), National Environmental Management: Air Quality Act,
No. 39 of 2004, National Water Act, No. 36 of 1998 (“NWA”), and National Environmental
Management: Waste Act, No. 59 of 2008. Prior to this, environmental aspects of mining activities
were regulated in terms of the MPRDA. The OES, essentially an agreement between the DMR,
Department of Environmental Affairs and Department of Water Affairs, is aimed at streamlining
environmental approvals, monitoring and enforcement for South African mines.

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
19

In terms of the OES, companies are required to submit application for Environmental Authorisation
(“EA”) simultaneous to applying for a mining right. In addition, a mining right may only be granted
once an EA has been issued for the project.
In terms of the OES, with application of the 10059 MR for Grootfontein, an application for an EA was
lodged on 9 June 2017. The Grootfontein EA process is currently underway under management of
Environmental Assurance (Pty) Ltd (“Envass”). The required Scoping Report was submitted and
accepted by the DMR Regional Manager on 14 August 2017, triggering commencement of the
Environmental Impact Assessment (“EIA”) process. A final EIA Report and Environmental Management
Programme (“EMP”) Report was completed and submitted to the DMR on 16 February 2018.
2.4.4.2 Environmental Management Plans
All mining and exploration work executed follows the guidelines, specifications and limitations
indicated in the EMPs, which are site specific to every project.
All EMPs as required by the MPRDA have been approved with respect to the Brikor Project Areas. EMP
documents have been submitted for Plant 1 and Grootfontein.
Details of the EMP and EIA approvals are as follows:•
•

•

•

•

Vlakfontein
o EMP dated August 2010, approved as part of EMP on 11 August 2011 by DME.
Plant 1
o EMP dated 1994 for Parkin Mine Enterprises, approved 2 January 1996 by DME.
o Revised EMP submitted to DMR in 2007 to align with MPRDA.
o EIA dated February 2012 submitted for Brikor Limited as part of the mining right
conversion. Owing to economic constraints at the time, the financial provision could
not be updated and the EMP was not approved. A closure plan was submitted and
withdrawn in October 2014.
o Revised EMP submitted on 13 February 2019 – pending approval.
Rock Dump
o EIA dated October 2009, submitted as part of mining right application, and approved
31 January 2012 by DMR.
Rayton
o EIA dated January 2008, serving as an update of the original EMP dating pre-1997,
approved 21 October 2008 by DMR.
Grootfontein
o EIA and EMP Report submitted on 16 February 2018 – pending approval.

Environmental performance assessment reports are submitted on a biannual basis.

2.4.5 Government Requirements
All governmental requirements as may be required have been approved, or there is reasonable basis
to believe that all governmental requirements required for the Projects can be obtained. Brikor
adheres to environmental and sustainability principles as set out in the MPRDA.

2.4.6 Water Use Licence
Water Use Licences (“WUL”) have been issued by the Department of Water Affairs (“DWA”) in terms
of the National Water Act, No. 36 of 1998 (“NWA”) for Plant 1 and Plant 3 for use of water from the
quarries for dust suppression.

SAMREC 1.5 (v)
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Envass has been appointed by Brikor to assist with the following WUL applications (“WULA”) for
Brikor/Ilangabi as applicable, all of which are underway:•

Plant 1
o A site inspection has been completed by DWA.
o Application will be made for the following:▪ taking water from a water resource;
▪ storage of water; and
▪ disposing of waste in a manner which may detrimentally impact on a water
resource.

•

Plant 3
o The current coal wash plant position at Plant 3 is currently not sanctioned by a valid
WUL;
o Phase 1 – 31 August 2018;
o Phase 2 – Site Visit completed 2 Feb 2019;

•

Vlakfontein:o Pre-Application Enquiry completed 29 October 2018;
o Pre-Application Meeting completed 13 December 2018;

•

Grootfontein:o Pre-Application Enquiry completed 28 November 2018;
o Pre-Application Meeting completed 13 December 2018.

A General Authorisation is in place for water use at Rayton under file reference number
27/2/2/B31A/361. In terms of this Authorisation, Brikor is authorised to abstract surface water from
a quarry for dust suppression up to 30 m3/a. Should Brikor not comply with the conditions of this
General Authorisation, the DWA may request application for a WUL.

2.4.7 Other Permits

SAMREC 1.5 (ii)

Air Quality Licences have been granted for Plant 1 and Plant 3 for brickmaking using clamp kilns.
The drafting of long-term water management plans in support of gaining the required authorisations
for Integrated Waste and Water Management Plans is underway. Applications have been submitted
to the Department of Water and Sanitation (“DWS”) for Vlakfontein, Plant 3 and Grootfontein. These
applications are still in process.
Minxcon is not aware of further required authorisations that need to be obtained or agreements that
are in place for any of the Project Areas.

2.4.8 Legal Proceedings

SAMREC 1.5 (iv)

Reliance was made on information supplied by Brikor personnel for the updated status of the Project
Area.
Brikor is currently experiencing challenges in accessing the Rock Dump, and are in the process of
drafting a lawyer’s letter to the landowner.
Minxcon is not aware of any further active legal proceedings relating to the tenure of the Brikor
Projects.
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2.5 ROYALTIES AND LIABILITIES
2.5.1 Government Royalty
The current Mineral and Petroleum Resources Royalty Act came into effect on 1 March 2010. The law
requires all companies extracting minerals in South Africa to pay royalties at a rate of between 0.5%
and 7% based on gross sales. Companies are taxed on either the refined or unrefined formula:• Refined mineral formula = 0.5 + [EBIT/Gross sales x 12.5] x 100
• Unrefined Mineral Resource formula = 0.5 + [EBIT/Gross sales x 9] x 100
The unrefined mineral formula would be applicable for Brikor’s coal mining.
The Royalty Bill of South Africa provides for certain exemptions and reductions of rates. In the case of
marginal mines, the Royalty Bill provides the Minister of Finance with the authority to issue regulations
that partially or wholly exempt from the royalty regime marginal mining operations. The purpose of
this exemption is to ensure that the royalty does not force the closure of low-grade mines, thereby
causing a loss of employment.
The exemption also applies to a wide variety of minerals that are used for domestic brick-making,
public infrastructure construction, cement manufacturing and agriculture. Most of the minerals falling
under this exemption have relatively small values and, hence, the revenue potential is limited.

SAMREC 1.6 (i)
SAMREC 1.7 (i)
SAMREC 5.6 (vii)
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3 ACCESSIBILITY, PHYSIOGRAPHY, CLIMATE, LOCAL RESOURCES AND
SAMREC 1.1 (ii)
INFRASTRUCTURE
3.1 TOPOGRAPHY, ELEVATION AND VEGETATION
Nigel Projects
The Vlakfontein and neighbouring Grootfontein and Plant 1 properties have a fairly level terrain. For
Vlakfontein and Plant 1, the average altitude lies at 1,580 m above mean sea level (“amsl”).
Grootfontein lies topographically marginally higher at an average 1,600 m amsl.
The Rock Dump represents deposition of waste materials as a man-made feature resting upon the
earth’s surface. The height of the dump averages 3 m to 4 m, with the highest point at about 9 m
above ground surface. The land slopes gently to the west towards the Blesbokspruit.
Natural vegetation falls within the Grassland Biome and occurs mainly as Highveld grassland with
localised trees and shrubs (as per projects EMPs). Grass cover is reliant on both the amount of rainfall
received as well as the degree of grazing. Maize and sunflower crop, amongst others, are cultivated
in the area.
Rayton
The topography of Rayton is naturally fairly flat, although excavation activities have left the surface
highly disturbed. The elevation gradually decreases from about 1,540 m amsl in the northeast to
1,500 m amsl in the southwest.
The Rayton Project falls within the Rocky Highveld Grassland Biome, characterised by transitional
flora between typical Highveld grassland and Lowveld bushveld, with the majority of species
identified as exotic vegetation. As per the Rayton EIA document, grasses are controlled by seasonal
fires and are restricted to exposed areas, particularly on ridges and outcrops. Winter frosts determine
the distribution of woody vegetation.

3.2 CLIMATE AND WEATHER
The Brikor Projects are all located on the interior plateau area known as the Highveld and experience
warm, rainy summers (December – February) and cool, dry winters (June – August). Rainfall occurs
during the warm months from October to March.
The Nigel Projects reach average summer highs of 24°C and lows of 12°C, while winters peak at an
average of 17°C and dropping to lows of -1°C (Figure 9). The region receives an average of 615 mm
precipitation per annum (Figure 10), of which 516 mm falls during October to March.
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Figure 9: Nigel Average Annual Temperatures

Source: www.worldweatheronline.com
Note: Averages from 2000-2012 data, updated data not available through source.

Figure 10: Nigel Average Annual Precipitation

Source: www.worldweatheronline.com
Note: Averages from 2000-2012 data, updated data not available through source.

The Rayton Project falls within the Pretoria region. Summer highs average at 30°C, dropping to a
mild 18°C, while winter highs average 22°C cooling to 6°C (Figure 11). Rainfall averages at 684 mm
per annum (Figure 12), with 588 mm accounted for from the rainy season months.
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Figure 11: Pretoria Average Annual Temperatures

Source: www.worldweatheronline.com
Note: Averages from 2000-2012 data, updated data not available through source.

Figure 12: Pretoria Average Annual Precipitation

Source: www.worldweatheronline.com
Note: Averages from 2000-2012 data, updated data not available through source.

The Highveld region is subject to hailstorms in the summer season. Intense storms and hailstorms
may hinder operations for a few hours. Overall, the weather and climate does not have an impact on
the Brikor operations.
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3.3 PROPERTY ACCESS

SAMREC 5.4 (i)

The main access road to the vicinity of the Nigel Projects is the R51 road to the west of the projects.
The R42 branches off from this road, then the sites can be accessed via the smaller Nigel Marievale
Road. The main access road to Rayton is the N4 national highway. The Projects are easily accessible.

3.4 PROXIMITY TO POPULATION CENTRES AND NATURE OF TRANSPORT
The Nigel Projects are in close vicinity to populated areas with road transport easily available. Rayton
is located in a less densely populated area. An airstrip is located on the Grootfontein property.

3.5 GENERAL INFRASTRUCTURE

SAMREC 5.4 (ii)(iii)

The main offices for the Brikor Project Areas are centred at Vlakfontein. The existing infrastructure
for the Vlakfontein area is shown in Figure 13. Major infrastructure items such as offices, workshops,
change houses and stores are in place.
Figure 13: Vlakfontein Project Area

Note: Topocadastral map legend provided in Appendix 3.

Vlakfontein Project Area

February 2019
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Two main roads are present, the R51 to the west and the R42 to the south. Figure 13 also shows the
existence of powerlines. The infrastructure provides servitude to the Nigel Project Area, which includes
Grootfontein, Vlakfontein, Rock Dump, Plant 1, Plant 3 and Portion 27. A number of derelict mine
buildings and historic slimes dams occur near the Rock Dump, remnant of the historic Marievale Gold
Mine. Eskom powerlines are present on Rock Dump property.
In the Vlakfontein region, water for the project is mainly sourced from boreholes, dewatering of
groundwater influx into the open pit, rain water run-off, recycled water from the coal wash plant and
supply from Ekurhuleni Metro.
WULAs are in process for all identified water uses at the project sites.
The installed power supply capacity at the operation amounts to 3.5 MVA. 2 MVA is allocated to coal
wash Plant 1 and 1.5 MVA to coal wash Plant 3. Power is supplied to site via existing 11 kV overhead
lines that are terminated in the on-site 11 kV substation. Power is distributed across the operation at
11 kV and 525 V to the various load points on site.
Current power and water supply to the operations is deemed to be sufficient for continued production
at the current rates.
The Rayton Project Area is located to the north towards Bronkhorstspruit. The Project is situated close
to the main road, namely the N4. Most infrastructure such as roads, power and water supply are
existent at the Rayton Project Area.
All necessary logistics have been considered in this Report for each of the Project Areas.
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4 PROJECT HISTORY

SAMVAL T1.6

4.1 PREVIOUS OWNERSHIP AND DEVELOPMENT

SAMREC 1.4 (i)(ii)

Coal and Clay Projects
No historical owners or development are applicable for Grootfontein.
The Hondsrivier clay and shale project was previously listed in the Brikor portfolio, and successfully
transferred ownership in 2017 to Elmir Clay Mining (Pty) Ltd (“Elmir”). The mining for the project (GP
30/5/1/2/2 (103 MR)) was ceded in August 2017 via a Section 11 transfer. Similarly, the Schietpoort
clay project formed part of the Brikor portfolio under mining right 86/2007 MR. A Section 11 application
was approved on 8 August 2017 and the project ceded to Elmir.
The following information was sourced from http://www.brikor.net/archive/106080.htm:In August 1994 Garnett Parkin senior, an entrepreneur, formed Marievale Brickworks (Pty) Limited
("Marievale Brickworks") which acquired certain immovable properties in Nigel from Marievale Gold
Mine Limited. He and his son, Garnett van Niekerk Parkin, through Marievale Brickworks built a brick
factory for the manufacture of semi-face bricks. This factory initially produced 15 million bricks per
annum.
Parkin Mine Enterprises (Pty) Limited ("PME") was formed by Garnett Parkin senior at the same time.
It acquired a fleet of two trucks and three trailers, which were primarily responsible for farming
operations, the transport of clay and coal, as well as the distribution of bricks.
In 1996 Garnett van Niekerk Parkin acquired 100% of the entire issued share capital of Marievale
Brickworks and PME when Garnett Parkin senior passed away.
Basfour (Pty) Limited was incorporated as a private company on 10 July 1998, with Garnett van Niekerk
Parkin as its only shareholder, and acquired factory land in Nigel. A second brick plant was
commissioned by the company with a production capacity of 14 million bricks per annum.
Marievale Bamford (Pty) Limited ("Marievale Bamford") was formed in November 1999 and it purchased
land and plant in Olifantsfontein where the group`s third face brick plant, with a gas firing tunnel kiln
with a production capacity of 16.7 million bricks per annum, was commissioned in March 2000.
In 2000 PME acquired further land in Rayton to supply clay to the brick plant in Olifantsfontein.
Basfour (Pty) Limited changed its name to Brikor (Pty) Limited on 19 November 2001 and the brick
manufacturing and sales operations of the group, including those conducted by Marievale Brickworks,
were consolidated into Brikor. Since 2001 coal underlying the clay deposits was commissioned to
service the needs in the group`s industry, which ensured that the group became self-sufficient from
the supply of coal.
During 2002 the production capacities of the brick plants in Nigel were increased to 116 million bricks
per annum by expanding the crushing and extruding facilities at these plants. In April 2002 Garnett van
Niekerk Parkin formed Clay Concepts (Pty) Limited, which acquired the Vitro clay pipe factory in
Vereeniging, which has been in operation since 1967. On 11 March 2004, Clay Concepts (Pty) Limited
changed its name to Brikor Vitro (Pty) Limited. This plant was then converted to the group`s fourth
brick plant with a production capacity of 24 million bricks per annum.
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In 2002 Brikor built and commissioned a roof tile plant at Olifantsfontein with a production capacity of
20 million tiles per year.
In November 2003 Brikor acquired its fifth brick plant in Bronkhorstspruit which, after its upgrade, was
commissioned in 2005.
With effect from 28 February 2007, the group was rationalised and restructured with Brikor acquiring
the businesses of PME and Brikor Vitro as going concerns and the immovable properties owned by
Marievale Bamford and Garnett van Niekerk Parkin, in terms of the PME Sale of Business Agreement,
the Brikor Vitro Sale of Business Agreement, and Marievale Sale Agreement and the Varkensfontein
Sale Agreement.
On 18 May 2007 Brikor was converted to a public company.
A number of mothballed projects have been sold or are currently in the process of sale. Of these, the
sale of the Houtkop Project to Ceramic Industries was finalised in 2018, with a Section 11 transfer of
the mining right having been approved and finalised.
Rock Dump
The Rock Dump comprises materials from the historical Marievale No. 5 Shaft Gold Mine. According
to Mr Murray Reid, he received information from Mr Peter Law who was the mine surveyor at the time
that the Marievale No. 5 Shaft was originally mined by Marievale Consolidated Mines Ltd, who were
then owned by Gencor. The No. 5 Shaft was sunk in 1954 and waste rock was added to the dump up
to approximately, 1960. The shaft was closed in approximately 1984.
Donkerhoek Quarry
The Donkerhoek Quarry was originally owned and developed by Iscor. It was later sold to Brikor under
Donkerhoek Quartzite (Pty) Ltd. Details of the date of the transaction as well as historical development
and production are unknown. Donkerhoek was sold to Raumix Group in February 2018. A Section 11
transfer of the mining right has been submitted to the DMR and is currently still in process.

4.2 PREVIOUS EXPLORATION

SAMREC 1.4 (i)(ii)

Information regarding the historical exploration activities conducted over the Brikor Projects is
limited and Minxcon was able to source only limited reliable information. For ease of reading, this
restricted information is presented with current data in Section 6 of this Report.

4.3 PREVIOUS MINERAL RESOURCE ESTIMATES AND COMPLIANCE

SAMREC 1.4 (iii)

Compliant historical Mineral Resources were declared by Minxcon as at 30 April 2016, later updated at
28 April 2017, and again updated at 1 February 2018. The estimates as declared by Minxcon at 1
February 2018 are presented in Table 6 to Table 10 to follow.
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Table 6: Vlakfontein Inferred Mineable In Situ Coal Resources (MTIS) as at 1 February 2018
Seam Name
Seam 1
Seam 2
Seam 3
Notes:
1.
2.
3.
4.

Coal
Resource
Category
Inferred
Inferred
Inferred

Volume
Mm3
0.248
6.784
0.515

RD
t/m3
1.65
1.60
1.73

Tonnes GTIS

Geo Loss

Mt
0.411
10.847
0.892

%
15
15
15

Tonnes
less Geo
Loss TTIS
Mt
0.349
9.220
0.758

Average
Seam
Width
m
1.80
10.39
3.03

IM
%
4.62
5.40
4.76

ASH
%
32.47
34.08
38.69

VM

FC

TS

%
25.70
20.73
18.85

%
37.11
46.38
40.79

%
3.12
0.64
0.31

CV
MJ/kg
19.28
18.07
16.08

Coal Resources are stated as 100% attributable to Brikor.
All volumes are based on the block model seam widths.
Geological loss is made up of 10% sills and dykes and 5% for faulting.
Coal Resources are inclusive of Coal Reserves; however, no Coal Reserves have been declared.

Table 7: Grootfontein Inferred Mineable In Situ Coal Resources (MTIS) as at 1 February 2018
Seam
Name
Seam 1
Seam 2
Seam 3
Notes:
1.
2.
3.
4.

Coal
Resource
Category
Inferred
Inferred
Inferred

Volume
Mm3
0.494
2.734
0.258

RD
t/m3
1.65
1.62
1.75

Tonnes
GTIS
Mt
0.816
4.428
0.450

Geo Loss
%
15
15
15

Tonnes
less Geo
Loss TTIS
Mt
0.693
3.764
0.382

Average
Seam
Width
m
1.6
9.8
2.1

Coal Resources are stated as 100% attributable to Brikor.
All volumes are based on the block model seam widths.
Geological loss is made up of 10% sills and dykes and 5% for faulting.
Coal Resources are inclusive of Coal Reserves; however, no Coal Reserves have been declared.

MOS
%
4.62
5.07
4.10

ASH
%
32.25
34.08
40.06

VM

FC

TS

%
25.81
20.52
17.62

%
37.28
44.56
39.95

%
3.10
0.58
0.31

CV
MJ/kg
19.37
17.74
15.97
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Table 8: Brikor Projects Clay Mineral Resources @ 0.5 m Cut-off as at 1 February 2018
Clay Horizon

Vlakfontein
Forest Blend
Chocolate
Total
Grootfontein
Forest Blend
Chocolate
Total
Plant 1
Forest Blend
Chocolate
Total
Total
Forest Blend
Chocolate
TOTAL
Notes:
1.
2.
3.

Indicated Mineral Resources
Approx. Area
Approx.
Volume
Coverage
Width
3
Mm
Mm²
m

Inferred Mineral Resources
Approx. Area
Approx.
Volume
Coverage
Width
3
Mm
Mm²
m
-

-

-

8.6

3.501
8.578
12.078

1.055
2.372
3.427

3.32
3.62
3.52

0.506
0.306
0.811

3.40
5.53
4.20

2.944
1.600
4.544

1.210
0.547
1.757

2.43
2.92
2.59

1.870
1.102
2.972

7.89
5.37
6.96

6.445
10.178
16.623

2.264
2.919
5.184

2.85
3.49
3.21

4.268
2.896

0.484
0.499

8.81
5.80

7.164

0.984

7.283

8.765
1.331

0.880
0.297

9.96
4.48

10.10

1.176

1.722
1.689
3.412
14.755
5.916
20.671

Mineral Resources are stated as 100% attributable to Brikor.
Geological loss comprises 10% for sills and dykes and 5% for faulting.
Mineral Resources are inclusive of Mineral Reserves; however, no Mineral Reserves have been declared.

Table 9: Rayton Clay Mineral Resources at @ 0.5 m Cut-off as at 1 February 2018
Clay
Horizon
Useable
Clay
TOTAL
Notes:
1.
2.
3.
4.

Indicated Mineral Resources
Approx. Area Approx
Volume
Coverage
. Width
Mm3
Mm²
m
0.448
0.448

0.109
0.109

4.1
4.1

Inferred Mineral Resources
Approx. Area
Approx.
Volume
Coverage
Width
Mm3
Mm²
m
0.199
0.199

0.058
0.058

Approx.
Overburd
en Width
m

3.4
3.4

2.6
-

Mineral Resources are stated as 100% attributable to Brikor.
All volumes are based on the block model seam widths.
Geological loss of 10% (for sills, dykes and faulting) has been applied.
Mineral Resources are inclusive of Mineral Reserves; however, no Mineral Reserves have been declared.

The aggregate Mineral Resources for the Marievale No. 5 Rock Dump are stated in volumetric figures
only.
Table 10: Marievale No. 5 Rock Dump Mineral Resources as at 1 February 2018
Commodity
Aggregate
TOTAL
Notes:
1.
2.

Indicated Mineral Resources
Approx. Area
Approx.
Volume
Coverage
Dump Height
Mm3
m²
m
0.134
0.024
5.6
0.134
0.024
5.6

Inferred Mineral Resources
Approx. Area
Approx.
Volume
Coverage
Dump Height
Mm3
m²
m
-

Mineral Resources are stated as 100% attributable to Brikor.
Mineral Resources are inclusive of Mineral Reserves; however, no Mineral Reserves have been declared.

4.4 PREVIOUS MINERAL RESERVE ESTIMATES AND COMPLIANCE
No historical Mineral Reserves have been declared over any of the Brikor Project Areas.

SAMREC 1.4 (iv)
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4.5 PREVIOUS PRODUCTION
Vlakfontein is mined for both clay and coal. From 2012 to date, as shown in Table 11, some 14.9 Mt
of material has been extracted to produce 3.9 Mt of coal and 4.0 Mt of clay.
Table 11: Vlakfontein Coal and Clay Production 2012 to Date
Financial Year to Date
2012-2013
2013-2014
2014-2015
2015-2016
2016-2017
2017-2018
2018-2019
Average
Total

Coal
t
347,723
634,189
695,445
669,580
479,806
469,251
576,323
553,188
3,872,317

Clay
t
346,522
701,227
758,543
604,677
353,241
386,760
811,536
566,072
3,962,507

Overburden
t
747,863
706,776
1,233,774
1,050,151
1,211,350
1,278,227
881,442
1,015,655
7,109,582

Total
t
1,442,108
2,042,191
2,687,762
2,324,407
2,044,398
2,134,238
2,269,302
2,134,915
14,944,406

Some 1.5 Mt of material has been extracted fro Plant 1, for 699,422 t of clay (Table 12).
Table 12: Plant 1 Clay Production 2017 to Date
Financial Year to Date
2017-2018
2018-2019
Average
Total

Clay
t
357,265
342,157
349,711
699,422

Overburden
t
437,891
437,397
437,644
875,288

Total
t
795,156
779,554
787,355
1,574,710

Brikor has produced some 155 million bricks from 2013 to present from the Plant 1 and Plant 3
operations, as shown in Table 13.
Table 13: Plant 1 and Plant 3 Brick Production 2013 to Date
Financial Year to Date
2013/2014
2014/2015
2015/2016
2016/2017
2017/2018
2018/2019
Average
Total

Number of Bricks
Plant 1

Plant 3
85,052,122
93,179,744
93,757,144
86,730,098
90,713,648
88,053,570
89,581,054

58,103,500
62,304,500
64,893,000
63,437,000
69,971,000
73,795,000
65,417,333
154,998,388
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5 GEOLOGICAL SETTING, MINERALISATION AND DEPOSIT TYPES
5.1 GEOLOGICAL SETTING

SAMREC 12.1 (i)
SAMVAL T1.7
SAMREC 2.1 (i)

The regional geology is discussed in the following sections. Figure 14 illustrates the regional geological
setting of the Brikor Projects.
Figure 14: Geological Setting of the Brikor Projects

Geological Setting of the Brikor Projects

February 2019
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The Nigel Projects straddle the border between the Witwatersrand and Karoo Basins, thereby locally
reflecting characteristics of both basins. Vlakfontein, Grootfontein and Plant 1 reflect Karoo Ecca
Group sedimentation. The Rock Dump comprises materials excavated from the Marievale Gold Mine
that targeted gold from the Witwatersrand gold reefs. Rayton occurs just east of the Transvaal Basin,
within a Karoo outlier.
Figure 15 illustrates the location of the Witwatersrand Basin and distribution of the Karoo Supergroup
across South Africa.
Figure 15: Witwatersrand Basin and Karoo Supergroup in South Africa

Base Image Source: McCarthy (2011).

Witwatersrand Basin and Karoo Supergroup in South Africa

February 2019

5.1.1 Witwatersrand Basin
The Rock Dump comprises material from the Marievale Gold Mine, a defunct gold mine that extracted
gold mineralisation from the Kimberley and Nigel Reefs within the Randfontein Formation.
The Archaean Witwatersrand Basin comprises up to 6,000 m thick argillaceous and arenaceous
sedimentary rocks mainly dipping at shallow angles towards the centre of the basin. Units of the
Witwatersrand Basin overlie basalts, volcanoclastics and minor quartzites of the Dominion Group,
which represent rifting. These units were laid down 3,086-3,074 Ma.
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Basin evolution occurred in response to the tectonic encroachment and collision of the Zimbabwe
and Kaapvaal cratons. Subsequent thermal subsidence and development of a foreland basin created
the 3.1-2.7 Ga Witwatersrand Basin, or Wits Basin. Sedimentary units were deposited in pulses:1. 2,097-2,914 Ma – West Rand Group; and
2. 2,894-2,714 Ma – Central Rand Group (Robb and Meyer, 1995).
Collectively, the West Rand Group and Central Rand Group comprise the Witwatersrand Supergroup
(Figure 16). The 2,500-4,500 m thick West Rand Group sediments were laid down in a shallow sea
environment. Northern uplift of the Kaapvaal Craton and orogenesis towards the end of the West Rand
Group deposition caused the sea to retreat. The 2,500 m thick Central Rand Group was deposited with
this subsequent retreat in a coastal plain setting. Central Rand Group lithologies are categorised by
sandstone and conglomerate which dominate over the shale. Braided river deltas developed into which
gold deposits settled, giving rise to the rich goldfields that are recognised today. Deposition of Central
Rand Group units ceased abruptly following massive outpourings of Ventersdorp lavas at about 2,715
Ma.
As per Robb and Meyer (1995), progressive loading of the basin by the volcanoclastic Ventersdorp and
later sedimentary Transvaal cover sequences metamorphosed the Wits lithologies, occurring at circa
2,500 Ma and 2,300 Ma. Peak metamorphism and redistribution of gold occurred circa 2,000 Ma with
the intrusion of the Bushveld Complex (“BC”) and/or the impact of the Vredefort meteorite.
The basin’s sedimentary rocks outcrop to the south of Johannesburg, but further to the west, south
and east these are progressively overlain by up to 4,000 m of Proterozoic and Mesozoic age volcanosediments. In the East Rand and Central Rand, the basin is underlain by 3.1 Ga Archaean granite
greenstone basement. It is overlain unconformably by rocks of the Ventersdorp Group in the Central
Rand and the Transvaal Group in the East Rand.
A simplified regional stratigraphy of the Witwatersrand Supergroup and overlying Ventersdorp and
Transvaal Supergroups is provided in Figure 16. From the base of the Witwatersrand Basin, the West
Rand Group comprises Hospital Hill, Government and Jeppestown Subgroups that are overlain by the
very auriferous Central Rand Group that has been subdivided into the Johannesburg and Turffontein
Subgroups.
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Figure 16: Simplified Regional Stratigraphy – Witwatersrand Basin

Indicates f ormation applicable to Brikor Project.

Simplified Regional Stratigraphy – Witwatersrand Basin

February 2019

The impact of the Vredefort meteorite caused the Witwatersrand lithologies to be uplifted and
upturned, exposing outcrop in an arc 25 km from the centre of the impact. Though no gold deposits
occur along these exposed outcrops, the impact lowered the Witwatersrand units inside the crater,
effectively protecting them from weathering and erosion and preserving gold mineralisation. Along the
rim of the crater, units were tilted to bring the mineralised reefs closer to surface, allowing for
discovery and mining thereof. The mineralisation is mainly confined to quartz pebble conglomerate
reefs that are continuous over large areas, associated with sulphides. Reefs are generally less than 2
m thick, and locally >10 m. There are up to twelve gold bearing economic reefs developed within the
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Witwatersrand stratigraphy. The Main and Kimberley gold reefs occur in vicinity of the Nigel Projects
of Brikor.

5.1.2 Karoo Supergroup
Vlakfontein, Grootfontein and Plant 1 occur within lithologies of the Ecca Group, and Rayton occurs
on a Karoo outlier to the north.
The Late Carboniferous to Middle Jurassic (320-180 Ma) Karoo Supergroup is the most extensive
stratigraphic unit in southern Africa, occurring within the main Karoo Basin, Kalahari Basin and
subsidiary basins. These represent continental breakup, where the main Karoo Basin constitutes a
retroarc foreland basin formed by subduction and orogenesis in southern Gondwana, and the
remainder being rift basins or intracratonic sag basins (Johnson et. al., 1996).
The lithologies are representative of depositional environments including glacial, deep marine
(including turbidite), shallow marine, deltaic, fluvial, lacustrine through to aeolian deposits (Johnson
et. al., 1996). Within the Main Karoo Basin, the Karoo Supergroup (Figure 17) comprises the Dwyka
Formation, Ecca Group and Beaufort Group overlain in turn by the Stormberg Group and Drakensberg
Group. Sediments reach 12,000 m thickness, overlain by thick flood basalts of the Drakensberg Group.
Extensive coal deposits occur east of the 26°E meridian and reflect deposition of rich carbonaceous
matter in a cool to cold climate (Wilson and Anhaeusser, 1998).
Figure 17: Simplified Regional Stratigraphy – Karoo Supergroup

Indicates f ormation applicable to Brikor Project.

Simplified Regional Stratigraphy – Karoo Supergroup

February 2019

The lowermost Dwyka Formation unconformably overlies the Cape Supergroup in the south of the
basin, Natal Group and Msikaba Formation in the east and glaciated Precambrian bedrock in the north
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(Johnson et. al., 2006). The Dwyka units are representative of glacial deposits dominated by tillite
and diamictite.
The overlying Ecca Group comprises 16 individual formations dominated by shale. The deposits reflect
the drift of the supercontinent Gondwana away from the polar region, glacial retreat and
development of an extensive inland sea. Swampy riverine deltas developed that supported lush
vegetation; it is the accumulation of this vegetative matter into peat that eventually turned into the
rich coalfields identified today.
There is a total of 19 coalfields in South Africa, mainly confined to the Ecca Group. The grade, type
and rank of the coals in the individual coalfields vary, determined by varying palaeo-depositional
environments, palaeo-climates and floral populations in the different settings (Johnson et. al., 2006).
Vlakfontein, Grootfontein and Plant 1 fall within the Witbank Coalfield, which is evident in Figure
14, though Brikor does not possess the mining rights to a possible occurrence of coal on Plant 1. The
Witbank Coalfield comprises a total of seven coal seams, namely, from lowermost upwards: seams 1,
Lower 2, Upper 2, 3, Lower 4, Upper 4 and 5. The correlation of the seams identified at the Brikor
Projects cannot be confidently related to the recognised Witbank type seams at this time.
The Beaufort Group deposits attain 6 km thickness and comprise mainly alternating shale and
mudstone with interbedded lenticular sandstones and preserve evidence of an increasingly arid
environment and active subsidence (Wilson and Anhaeusser, 1998).
Overlying the Beaufort Group, the fossil-rich Stormberg Group reflects a hot and arid environment with
increasing intensity through the Molteno, Elliot and Clarens Formations (younging upwards) that
comprise this group. Deposits are dominated by alternating sandstones and mudstones. Poor quality
coal deposits occur sporadically within the Molteno Formation.
Karoo sedimentation was abruptly halted at about 180 Ma with the massive successive outpouring of
lavas that comprise the 1,000-1,600 m thick Drakensberg Group. Jurassic dolerite dykes and sills
associated with the Drakensberg igneous event extensively intrude and alter the Ecca and Beaufort
rocks. Thickness of the sills ranges from a few metres to over 100 m.
The clay deposits that are found at the projects developed as a result of weathering of the coal and
shale profile of the Ecca sediments. The depth, character and extent of the deposits are dependent
on the degree of weathering as well as the local underlying lithologies.

5.2 NATURE OF, AND CONTROLS ON, MINERALISATION

SAMREC 2.1 (ii)

5.2.1 Clay
The clay deposits encountered at Vlakfontein, Grootfontein, Plant 1 and Rayton are derived from the
weathering of shales and coal. Clay composition is thus determined by the parent materials. The clay
weathering profile at Vlakfontein, Plant 1 and Grootfontein extends intermittently into the coal
horizon to approximately 20 m in the case of the Chocolate clay and in some places may reach
approximately 25 m in depth resulting in other weathered clay material. The shallower Forest Blend
clay occurs as a layer that extends beyond the project boundaries and formed as a result of weathering
of strata overlying the coal seams.
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5.2.2 Coal
Coal forms in sedimentary environments due to the accumulation, compaction and induration of
variously altered plant matter. Coal is a readily combustible sedimentary rock containing more than
50% by mass and more than 70% by volume, carbonaceous material. Coal thus occurs as seams and the
presence thereof is determined by the palaeo-depositional environment and subsequent preservation.
Formation of coal and the resultant quality of coal is determined by the depositional setting and
pressure and temperature conditions post-deposition and post-compaction. These are discussed in
more detail to follow.
Coal quality is determined by grade, type and rank, which are defined as follows:•

Coal grade is inversely related to the percentage of inorganic material it contains.

•

Coal type (or maceral composition) is determined by the nature of the original plant material
and its degree of alteration during the diagenic stage of coal formation.

•

Coal rank refers to the degree of metamorphism which resulted from increases in temperature
and pressure after the burial of the original organic material by younger sediments. This
metamorphism causes a change in the chemical composition and in the physical-chemical
properties of the organic material. In general, the higher the rank of a coal, the deeper it was
buried and the higher the temperature it was subjected to during and after burial. Older coals
tend to be of higher rank because they are more likely to have been buried more deeply for
longer periods of time than younger coals. According to the 2009 US Geological Survey, the
rank of coal is determined by the percentage of fixed carbon, moisture (inherent water),
volatile matter, and calorific value (“CV”). With increasing rank, coal is described as high
volatile bituminous, medium volatile bituminous, semi anthracitic and anthracitic.

There are four main rank categories according to the South African National Standard (“SANS”)
10320:2004 (the South African guide to the systematic evaluation of Coal Resources and Coal Reserves)
namely low-rank (Lignite), low-rank (Sub-Bituminous), medium-rank (Bituminous) and high-rank
(Anthracitic).

5.2.3 Stone Aggregate
The stone aggregate of the Rock Dump is derived from mining activities from the Marievale No. 5
Shaft Gold Mine, which targeted reefs of the Witwatersrand Supergroup. The material on the rock
dump typically consists of coarse-grained quartzite.

5.3 NATURE OF DEPOSITS ON PROPERTY

SAMREC 2.1 (ii) (v)(vi)
SAMREC 3.3 (iv)
SAMREC 10.2 (i)(ii)

Vlakfontein, Grootfontein and Plant 1
The upper cover lithologies of the contiguous area between Vlakfontein, Grootfontein and Plant 1
comprise the Permian Ecca Group of the Karoo Supergroup. The Ecca sediments occur as shale with
interlayered sandstone and siltstone in association with gently rolling coal seams whose deposition
and preservation were controlled by footwall topography at the time of generation. Close to surface,
the shales and coal seams weather to clays which occur as reasonably flat horizons with gentle
undulations and are, where their qualities allow, used for making bricks. The Ecca sediments are
underlain by the Dwyka tillite, which eroded into the metamorphosed sediments of the Witwatersrand
Supergroup, with the result that a large proportion of the Dwyka tillite clasts consist of typical
Witwatersrand-type quartzite. The Karoo sediments deepen towards the northwest.
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In the region, a total of three coal seams occur. These seams weather to a depth to form coal
derivatives, namely Chocolate as rich brown and other weathered clay material which may vary in
colour from dark grey to black to white. The Chocolate clay appears to represent a shallow advanced
weathering derivative. It should be noted that the Chocolate clay and/or other weathered clay
material is not universally developed. Their occurrence is solely dependent on the presence of coal
and the depth at which the coal occurs. Overlying the coal seams and Chocolate clay, a zone
consisting of carbonaceous shale or typical Ecca-type sandstone may occur. This zone is seen to not
be continuous across the Nigel properties. Overlying this zone and in some areas overlying the coal
lies a continuous clay horizon, called Forest Blend which is suitable for brick-making. Forest Blend
occurs as a light yellow to brown clay and forms a thick unit (10-20 m thickness) above the coal
seams. The three coal seams on the Vlakfontein and Grootfontein properties are named from top
down, Seam 1, Seam 2 and Seam 3 and each is separated from the other by a shale rich middling.
Overlying the Forest Blend clay horizon, a sandstone may intermittently occur. In places, alluvial clay
(immediately below the topsoil), which is not suitable for brick-making, overlies this sandstone or
the Forest Blend clay.
The coal seams on Vlakfontein occur within a palaeo-low or basinal feature. Over this property, all
three coal seams were originally formed and were in places weathered to Chocolate clay and other
weathered clays depending on the original seam depth below surface. A palaeo-high occurs towards
the middle of the Grootfontein property, where towards the east coal was not formed, while over
the greater central part of Grootfontein only Seam 1 is seen to occur.
The Forest Blend clay is well developed in the northwest and occurs as overburden to the coal seams.
Here, clays occur to 25 metres below surface (“mbs”), and to 15 mbs in the southeast. The base of
the coal seams occurs at 25-30 mbs over the Vlakfontein property, deepening to 40 mbs in the
northwest and thinning to the southeast. Conversely, sandstones are generally absent in the north
and thicken to the southeast. Beyond the north-western portion, the clays and coal seams are poorly
developed. At Plant 1, brick-making clay occurs up to 12 mbs and Ecca sediments deepen to the
southwest of the Project Area.
Underlying the Dwyka sediments are rocks of the Witwatersrand Supergroup. Scattered inliers of the
Witwatersrand occur in the area, with the auriferous Kimberley Reef and Main Reef of the
Witwatersrand occurring at depths of 400 m and 700 m respectively in the region.
No major intrusive bodies are identified on the projects. Dolerite dykes occur and have been logged
in some drillholes but have not been mapped. Their impact on the clays and coal seams has not been
ascertained.
The following series of images (Figure 19 to Figure 21) show the geology across the Vlakfontein and
Grootfontein properties. The sections are shown along different orientations, as shown in the plan
on Figure 18, to illustrate the nature of the coal and clay layers in different directions across the
properties.
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Figure 18: Vlakfontein-Grootfontein Locality Plan of Cross Sections shown in Figures Below

Vlakfontein-Grootfontein Locality Plan of Cross Sections shown in
Figures Below

February 2019
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Figure 19: Vlakfontein-Grootfontein Cross Section A Facing ESE and Close Up through RBK06-12 & NB

Note: Left-hand log detail (black) in section is per Minxcon, right-hand log detail (blue) is per original logging.

Vlakfontein-Grootfontein Cross Section A Facing ESE and Close Up
through RBK06-12 & NB

February 2019
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Figure 20: Vlakfontein-Grootfontein Cross Section B Facing SE and Close Up through NE & BH05

Note: Left-hand log detail (black) in section is per Minxcon, right-hand log detail (blue) is per original logging.

Vlakfontein-Grootfontein Cross Section Facing SE B and Close Up
through NE & BH05

February 2019
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Figure 21: Grootfontein Cross Section C Facing E and Close Up through BHA & RBK06-21

Note: Left-hand log detail (black) in section is per Minxcon, right-hand log detail (blue) is per original logging.

Grootfontein Cross Section C Facing E and Close Up through BHA &
RBK06-21

February 2019

Rock Dump
The Rock Dump is an artificial feature created from deposition of waste rock from mining activities
at the old Marievale No. 5 Shaft Gold Mine. The composition and structure of the dump is a reflection
of this, where no defined layering, halos or structural features are present. The surface is irregular
and varied in form.
80% of the material is between 0.425 mm and 4.75 mm in size, suitable for coarse or fine aggregate
for making of concrete. Up to 300 mm size hard quartzite boulders are present.
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Rayton
The Rayton Project Area is characterised by a small basin or outlier of weathered, flat-lying surface
Ecca shales and mudstones underlain by sediments of the Vryheid Formation. Older Dwyka tillites
surround the shales, which are in turn surrounded by older Wilgerivier Formation sediments of the
Waterberg Group. The centre of Rayton is characterised by a partially depleted quarry from whence
weathered shales and mudstones have been excavated for brick making materials. Forest Blend clay
occurs as the main clay layer, with subsidiary Rose clay - characterised by a pinkish colour - which
locally occurs below the Forest Blend.
The following Table 14 provides insight into the geological profile at Rayton.
Table 14: Typical Geological Profile at Rayton
Depth From
m

Depth To
m

Description
•

0

2.5

2.5

5.5

•
•
•
•
•
•
•
•

5.5

9.5
•

9.5

-

•
•

Topsoil and sub-soil with occasional scattered, iron-rich, hard “Ouklip”
pebble bands and abundant recent fine-grained sand.
Often has a basal quartzite pebble/boulder band.
Unit only present in northern section of property due to extensive mining.
Hard, medium to fine-grained, light yellow sand.
Often has a basal quartzite pebble/boulder band.
Mined for sand in the past, especially at soft, extractable areas.
Unit absent from northwest of property and thickest (up to 3 m thick) in
central area.
Soft to reasonably hard, brick-making clays.
Generally, red, upper, soft, plastic, clay materials are overlain by light
yellow and off-white plastic units.
Individual clay units are mined individually as they display different brickmaking properties.
Off-white, hard, well defined, tillitic sandstones and mudstones.
Unit is not extracted as a brick-making raw material.

Source: Rayton Mine Works Programme (2012)

The Rayton clay deposit extends beyond the MR boundary.
No structural features such as faults or intrusive dykes or sills have thus far been encountered on the
Project Area.

5.4 GEOLOGICAL MODELS
Geological models were generated for all the projects before Mineral and/or Coal Resource estimates
were conducted. Exploration activity only took place at Vlakfontein and Plant 1 subsequent to the
2017 Mineral Resource declaration and thus were the only geological models that have been updated.
During 2018 no drilling has taken place and hence the geological models were only depleted for the
mining activites for the updated Mineral Resource Statement.

5.4.1 Vlakfontein, Grootfontein and Plant 1
The three contiguous properties of Vlakfontein, Grootfontein and Plant 1 were modelled as an entity
to ensure geological continuity between projects. All available geological drillholes and drillhole logs
were utilised in generating thickness models across these properties.
5.4.1.1 Original Topography Reconstruction
Regional surface contours in the WG29 coordinate system were utilised as a basis for generating a
regional pre-mined topographical surface across the properties. Detailed survey property contours

SAMREC 2.1
(iii)(iv)(vii)
SAMREC 4.1
(i)(ii)(iii)(v)(vi)

SAMREC 3.3 (iv)
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for Vlakfontein and Plant 1 that were intact/unmined and undisturbed were tied into the regional
framework to generate a high-integrity, reconstructed topographical surface for the purpose of
correctly elevating the drillhole collars.
The reconstructed pre-mined topographical surface for Brikor’s three Nigel properties, with the
regional WG29 topographical contours, detailed property contours and re-elevated drillholes collars
are depicted in Figure 22.
Figure 22: Isometric View of the Reconstructed Pre-mined Topography for the Nigel Projects

Isometric View of the Reconstructed Pre-mined Topography for the
Nigel Projects

February 2019

5.4.1.2 Stratigraphic Morphology
Stratigraphic successions in all drillholes were reviewed by Minxcon in order to determine a systematic,
logical geological sequence to assist with the geological thickness wireframing across the Nigel
properties. The modelled stratigraphic sequence considered in the modelling is depicted in Figure 23.
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Figure 23: Stratigraphic Sequence Modelled for the Nigel Projects

Stratigraphic Sequence Modelled for the Nigel Projects

February 2019

In order to obtain correct volumetrics of the coal seams, an additional lithological column was added
by Minxcon to the drillhole file where Chocolate clay and other weathered clay material (being coal
derivatives) were demarcated as being part of the coal sequence. An example of the redefined coal
seam morphology may be viewed in Figure 24.
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Figure 24: Example of Relogged Seam Morphology through Drillhole RBK06-12 Utilised in Thickness
Modelling

Example of Relogged Seam Morphology through Drillhole RBK06-12
Utilised in Thickness Modelling

February 2019

In general, three coal seams with two middlings were found to exist in the thicker Vlakfontein and
northern Grootfontein properties.
It was accepted that the lowermost Seam 3 was the least continuous of the seams, with the most
continuous being Seam 1 at the top. This is typical of coal measures where topographic lows were filled
up with material prior to more regional plant material deposition taking place over wider, more
continuous areas.
Average seam and middling thicknesses for each seam and middling were calculated from only intact
true coal intersections which occurred below the clay limit of weathering. These average seam and
middling thicknesses were then used to infer a stratigraphic coal succession in the weathered Chocolate
and weathered clay zones in order to ascertain which seams or middlings were likely to have occurred
prior to weathering. Seam and middling allocations were made from the top down.
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5.4.1.3 Thickness Modelling
Once the original stratigraphic sequence for all the drillholes had been determined, thickness
wireframes were generated at a zero elevation for each stratigraphic entity from the thickness
intersections denoted spatially from the drillholes (refer to Figure 25 for an example).
Figure 25: Example of a Thickness Wireframe Generated Relative to Zero Elevation

Example of a Thickness Wireframe Generated Relative to Zero
Elevation

February 2019

Domain boundaries per lithology were also demarcated at this point utilising a mid-point between
intersections methodology. Domains only demarcated limits of deposition or preservation (e.g. “coal”
or “no coal”, or “clay” and “no clay”). No attempts were made to subdivide the domains due to the
sparsity of data.
These thickness wireframes were then seam-filled with a block model, where the vertical cell height
denoted the thickness at a certain point. A universal block size of 25 m (x-axis) by 25 m (y-axis) by 25
m (z-axis) was utilised for the thickness modelling in order to facilitate gridding during wireframing.
An example of a thickness wireframe filled with a seam-fill block model may be viewed in Figure 26.
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Figure 26: Oblique View of an Example of a Thickness Wireframe with a Seam-fill Block Model

Oblique View of an Example of a Thickness Wireframe with a Seam-fill
Block Model

February 2019

The resultant thickness models for the main lithologies of interest are presented in the diagrams to
follow. The Forest Blend thickness model for 2018 is presented in Figure 27, indicating a major depocentre occurring on the northern part of the Grootfontein farm.
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Figure 27: Plan View of the Regional Forest Blend Thickness Block Model for the Nigel Projects

Note: The co-ordinate system is presented in metres.

Plan View of the Regional Forest Blend Thickness Block Model for the
Nigel Projects

February 2019

Seam 1 prior to weathering is of relatively constant thickness across all the properties. A palaeo-high
occurs on the eastern side of the Nigel properties, resulting in a “no coal” zone. The updated thickness
model for Seam 1 is presented in Figure 28.
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Figure 28: Plan View of the Regional Seam 1 Thickness Block Model for the Nigel Projects

Note: The co-ordinate system is presented in metres.

Plan View of the Regional Seam 1 Thickness Block Model for the Nigel
Projects

February 2019

Middling 1 is very similar in thickness distribution when compared to Seam 1, with a slight increase in
thickness being observable on Vlakfontein (Figure 29).
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Figure 29: Plan View of the Regional Middling 1 Thickness Block Model for the Nigel Projects

Note: The co-ordinate system is presented in metres.

Plan View of the Regional Middling 1 Thickness Block Model for the
Nigel Projects

February 2019

A well-developed and preserved depo-centre for Seam 2 is shown in Figure 30 over Vlakfontein and the
northern portion of Grootfontein, where Seam 2 reaches up to 20 m in thickness in places. Seam 2 does
not occur over the central portion of Grootfontein. This area is thought to represent a regional palaeohigh.
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Figure 30: Plan View of the Regional Seam 2 Thickness Block Model for the Nigel Projects

Note: The co-ordinate system is presented in metres.

Plan View of the Regional Seam 2 Thickness Block Model for the Nigel
Projects

February 2019

Figure 31 presents a plan view of Middling 2 which also presents a palaeo-high over Grootfontein.
Middling 2 is only preserved on Vlakfontein and the northern section of Grootfontein.
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Figure 31: Plan View of the Regional Middling 2 Thickness Block Model for the Nigel Projects

Note: The co-ordinate system is presented in metres.

Plan View of the Regional Middling 2 Thickness Block Model for the
Nigel Projects

February 2019

Seam 3 is only preserved and interpreted to occur on the northern part of Grootfontein and into
Vlakfontein, in line with the thickening of the stratigraphic package associated with the northern depocentre interpreted to occur over Vlakfontein and the northern part of Grootfontein. The Seam 3
thickness model may be viewed in Figure 32.
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Figure 32: Plan View of the Regional Seam 3 Thickness Block Model for the Nigel Projects

Note: The co-ordinate system is presented in metres.

Plan View of the Regional Seam 3 Thickness Block Model for the Nigel
Projects

February 2019

5.4.1.4 Stratigraphic 3D Wireframing
The resultant block model centroids were converted to a CAE Datamine Studio™ points file and were
corrected to a zero elevation, with their original z-axis cell dimension being retagged to thickness. The
resultant points were then projected (in the case of topsoil) to the reconstructed topography, and then
dropped by their thickness to generate a correctly-elevated point grid. Successive stratigraphic layers
were projected and corrected relative to the overlying stratum. Modelling sequence was by default
top down, utilising the reconstructed topography as the original reference surface. These grid points
were then wireframed in conjunction with the original drillhole intersection points in order for the
surface to clip to the drillhole.
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An example of a final wireframe and its accompanying corrected grid points and drillholes is given in
Figure 33.
Figure 33: Final Vlakfontein Forest Blend Surface with its Corrected Construction Grid Points and
Drillholes

Final Vlakfontein Forest Blend Surface with its Corrected
Construction Grid Points and Drillholes

February 2019

Each successive horizon was generated as described above by projecting its points to the overlying
previous stratigraphic units’ wireframe. The final stacked wireframes for the different horizons are
depicted in Figure 34.
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Figure 34: Oblique 3D Section through the Final Stacked Thickness Wireframes on Vlakfontein

Oblique 3D Section through the Final Stacked Thickness Wireframes
on Vlakfontein

February 2019

Once the primary coal seam and middling wireframes were generated, two weathering surfaces were
generated for the Chocolate clay and other weathered clay material respectively (based on drillhole
clay logged depths).
After the Coal Resource estimation, these weathering surfaces were utilised to remove coal from the
estimated coal block model. The affected areas of the coal block model were recoded to reflect the
type of clay represented.
Upon completion of the geological wireframing, the wireframes were verified and cross-checked
relative to the drillholes in order to ensure accurate wireframing.

5.4.2 Marievale No. 5 Rock Dump
The Marievale No. 5 Rock Dump was surveyed by a qualified surveyor who presented Minxcon with
detailed surface contours at 1 m intervals representing its elevated topography. Minxcon utilised these
contours to generate a closed wireframe model for estimating the volume of the deposited material
(Figure 35).
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Figure 35: Oblique 3D View of Wireframe Surface for Rock Dump

Oblique 3D View of Wireframe Surface for Rock Dump

February 2019

The rock dump wireframe was then filled with block model cells in order to estimate the volume. The
block model was generated utilising a parent cell size of 5 m (x-axis) by 5 m (y-axis) by 50 m (z-axis).
Figure 36: Oblique 3D View of the Resultant Block Model of Rock Dump

Oblique 3D View of the Resultant Block Model of Rock Dump

February 2019
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5.4.3 Rayton
SAMREC 3.3 (iv)

The geological modelling on Rayton was conducted in the same manner as that conducted on the Nigel
Projects, with the exception that where drillhole thicknesses were employed on the Nigel properties,
Minxcon utilised a combination of drillhole thicknesses and isopachs presented in the Rayton MWP for
the generation of two stratigraphic surfaces, namely, Base of Overburden and Base of Useable Clay.
The topography for the Rayton Project had to be reconstructed to a pre-mining state in order to
correctly elevate the drillhole collars. This was done by only keeping intact, undisturbed topographical
contours supplied by the surveyor for the purposes of wireframing and by connecting these with each
other by means of connecting strings to ensure optimal wireframing (Figure 37).
Figure 37: Rayton Reconstructed Topography with the Undisturbed Contours and Additional
Construction Lines

Rayton Reconstructed Topography with the Undisturbed Contours
and Additional Construction Lines

February 2019

Once the topography was reconstructed, the overburden isopachs for Rayton were extended to beyond
the project perimeter and then projected first from a zero elevation onto the true topography
elevation, as can be seen in Figure 38.
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Figure 38: Rayton Overburden Isopachs Projected to the Reconstructed Topography Surface

Rayton Overburden Isopachs Projected to the Reconstructed
Topography Surface

February 2019

After projection to the reconstructed topography, the isopachs were individually projected down by
their indicated thickness demarcation to render them in the correct 3D space. The result may be
viewed in Figure 39.
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Figure 39: Correctly Elevated Rayton Overburden Isopachs, with Drillhole Intercepts, Under a
Transparent Topography

Correctly Elevated Rayton Overburden Isopachs, with Drillhole
Intercepts, Under a Transparent Topography

February 2019

The extended isopachs in conjunction with the drillhole top of clay intercept points were loaded and
wireframed to create the “top of clay” surface. The final result of this exercise may be viewed in
Figure 40.
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Figure 40: Final Rayton “Top of Clay” Wireframe with the Overburden Isopachs, and Drillhole
Intercepts Used in Its Construction

Final Rayton “Top of Clay” Wireframe with the Overburden Isopachs,
and Drillhole Intercepts Used in Its Construction

February 2019

In a similar fashion, the useable clay isopachs were extended outside the project perimeter, projected
to the base of clay surface and then individually dropped by their demarcated thickness. The clay
isopachs, along with the base of useable clay drillhole intercept points were loaded together and
wireframed to create the “base of clay” surface, shown in Figure 41.
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Figure 41: Final Rayton “Base of Clay” Wireframe with the Useable Clay Isopachs, and Drillhole
Intercepts Used in its Construction

Final Rayton “Base of Clay” Wireframe with the Useable Clay
Isopachs, and Drillhole Intercepts Used in its Construction

February 2019

The wireframes were then filled with seam block models with parent cell dimensions of 10 m (x-axis)
by 10 m (y-axis) by 100 m (z-axis) in order to obtain an optimal fill for calculating the undepleted clay
volumes. An oblique section through the final resultant block model may be viewed in Figure 42.

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
64

Figure 42: Oblique 3D Section Through the Final Thickness Wireframes and Block Models on Rayton

Oblique 3D Section Through the Final Thickness Wireframes and
Block Models on Rayton

February 2019
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6 EXPLORATION DATA / INFORMATION

SAMREC 3.1
(i)(iii)(iv)(v)(vi)(vii)
SAMREC 4.1 (iv)
SAMREC 12.1 (i)
SAMVAL T1.8

6.1 SATELLITE / AERIAL PHOTO INTERPRETATION
No satellite or aerial photographic interpretation has been undertaken over the Brikor Projects.

6.2 GEOPHYSICS
No geophysical surveys have been conducted over the Brikor Projects.

6.3 MAPPING
No geological mapping was carried out on the Project Areas.

6.4 STRUCTURAL STUDIES
No structural studies were carried out on the Project Areas.

6.5 DRILLING PROGRAMMES

SAMREC
SAMREC
SAMREC
SAMREC
digital
SAMREC

Vlakfontein
Drillhole collars used were provided by Brikor in the form of Microsoft Access® database and
drill logs. A total of 24 drillholes were drilled of which drillholes RBK06-10, RBK06-16, BRK06-17 and
11_04_16 falls outside the project perimeter (Table 15). Drillholes NA to NG were surveyed using a
handheld global positioning system (“GPS”) and downhole surveys were carried out but the logs were
not available. Drillholes NA to NG were drilled by Van Zyl Boorwerke using TNW drilling equipment.
The nine drillholes drilled on the Vlakfontein property during 2016 were drilled by Drilcor & Co. These
holes were not downhole surveyed and were drilled at a TNW core diameter. The drillhole collars
were surveyed. In 2017, Brikor drilled an additional eight drillholes on the farm Vlakfontein (337.57
m). The collars were not surveyed but marked with handheld GPS. No downhole surveys were
conducted on these drillholes.
All drillhole data is recorded in the Hartebeeshoek 94, South African Zone WG29 coordinate system.
Figure 43 shows the location map of all drillholes drilled on the Project Area.

3.1 (viii)
3.2 (i)(ii)(v)
3.3 (iv)
10.3 (i)
12.1 (ii)
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Table 15: Vlakfontein Collar Positions
BHID
NA
NB
NC
ND
NE
NF
NG
RBK06-10*
RBK06-11
RBK06-12
RBK06-13
RBK06-14
RBK06-15
RBK06-16*
RBK06-17*
14_03_16
16_03_16
24_03_16
30_03_16
01_04_16
04_04_16
08_04_16
11_04_16*
11_03_16
08-17-01
08-17-02
08-17-03
08-17-04
08-17-05
08-17-06
08-17-07
08-17-08

XCOLLAR
YCOLLAR
WG29
-51344.20 -2914756.00
-51728.00 -2914567.00
-51538.50 -2914770.20
-51670.80 -2914352.80
-51895.30 -2914407.60
-51859.90 -2914154.60
-51340.00 -2914523.00
-50768.60 -2914382.90
-51178.70 -2914350.80
-51568.20 -2914173.70
-51542.50 -2914534.30
-52169.80 -2914241.60
-51394.60 -2914307.80
-50567.00 -2914658.50
-50335.20 -2914917.20
-51212.95 -2914214.69
-51116.93 -2914602.33
-51292.67 -2914002.57
-51365.47 -2914958.29
-51625.51 -2914059.66
-51906.62 -2914157.50
-51764.33 -2914022.42
-52257.27 -2914143.79
-51031.87 -2914430.06
-51595.20 -2913960.97
-51430.22 -2913916.98
-51330.20 -2913909.01
-51220.19 -2914026.00
-51180.21 -2914104.00
-51091.20 -2914232.97
-51268.20 -2914559.99
-51393.20 -2914775.98

Z
m
1578.50
1578.75
1581.00
1575.35
1577.25
1574.25
1574.75
1567.80
1569.50
1570.00
1576.00
1578.25
1570.25
1579.50
1579.50
1567.50
1574.51
1564.93
1581.42
1570.11
1574.65
1571.50
1580.02
1570.28
1568.76
1565.91
1564.57
1564.71
1565.54
1567.06
1574.95
1579.32

Note: *Drillholes fall outside of the licence area boundary.

Dip
°
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90

EOH
m
32.94
49.47
38.30
41.76
52.22
21.57
39.72
50.00
23.25
29.25
29.25
41.25
30.75
50.00
50.00
42.90
54.43
36.80
28.93
21.60
24.45
21.32
19.70
47.07
25.99
33.94
51.97
39.35
62.48
51.13
45.95
26.76

Type

Date Drilled

Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
DDH
DDH
DDH
DDH
DDH
Unknown
Unknown
DDH
DDH
DDH
DDH
DDH
DDH
DDH
DDH
DDH
DDH
DDH
DDH
DDH
DDH
DDH
DDH
DDH

2011
2011
2011
2011
2011
2011
2011
Unknown
06-Oct-06
06-Oct-06
06-Oct-06
06-Oct-06
06-Oct-06
Unknown
Unknown
15-Apr-16
19-Apr-16
20-Apr-16
21-Apr-16
20-Apr-16
21-Apr-16
21-Apr-16
21-Apr-16
14-Apr-16
27-Sep-17
26-Sep-17
20-Sep-17
08-Sep-17
13-Sep-17
19-Sep-17
12-Sep-17
12-Aug-17
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Figure 43: Location of Drillhole Collars, Vlakfontein

Location of Drillhole Collars, Vlakfontein

February 2019

Grootfontein
Drillhole collars provided by Brikor could not be used as Minxcon could not determine the datum
used, hence drillhole collars were digitised from a drillhole position plan obtained from a geological
report provided by Brikor. A total of 11 reverse circulation (“RC”) drillholes were drilled and one
diamond drillhole (“DDH”) (Table 16). Drillholes BHA to BHE were drilled on a grid of 400 m, however
it is not known if the drillhole collar position were surveyed or not. No downhole survey was carried
out. All drillhole data are captured in the Hartebeeshoek 94, South African Zone WG29 coordinate
system.
Table 16: Grootfontein Collar Positions
BHID
BH01
BH02
BH03
BH04
BH05
BH06
BH07/15
BHA
BHB
BHC
BHD
BHE

XCOLLAR
WG29
-51288.01
-51967.92
-52262.19
-52930.04
-52352.13
-52293.36
-52360.02
-51937.67
-51539.41
-51863.05
-52451.66
-52140.82

YCOLLAR
WG29
-2915303.89
-2914623.61
-2914268.39
-2914876.63
-2915273.90
-2915825.86
-2914563.93
-2915188.91
-2915470.26
-2915661.80
-2914810.76
-2914752.79

Z
m
1581.73
1581.34
1580.11
1595.18
1593.44
1594.30
1584.62
1589.73
1587.11
1592.71
1588.81
1584.25

Dip
°
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90
-90

EOH
m
13.00
67.00
23.00
19.00
14.00
2.00
30.01
54.00
23.00
30.00
30.00
48.00

Figure 44 shows the location of all drillholes drilled on the Project Area.

Type

Date Drilled

RC
RC
RC
RC
RC
RC
DDH
RC
RC
RC
RC
RC

Unknown
17-Oct-13
17-Oct-13
Unknown
Unknown
Unknown
08-Jul-14
08-Jul-14
08-Jul-14
08-Jul-14
08-Jul-14
08-Jul-14
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Figure 44: Location of Drillhole Collars, Grootfontein

Location of Drillhole Collars, Grootfontein

February 2019

Plant 1
In 2016 there was no drillhole database available to Minxcon for the Plant 1 Project Area, hence
drillhole collars were digitised by Minxcon from an electronic plan provided by Brikor (RBK06-18 to
RBK06-22) and other drillhole collars were digitised from an isopach plan of the Usable Brick Making
Clay Plan, also obtained from the Brikor Plant 1 Mining Right (169 MR). It is not known if the historical
drillhole collars were surveyed and no downhole survey was carried out. These drillholes were drilled
by Corobrik in the early 1980s.
A total of 31 drillholes (Table 17) were drilled, of which drillholes RBK06-18 to BRK06-20 fall outside
the Project Area. These drillholes were drilled by Corobrik in the early 1980s. All drillhole coordinate
data are in Hartebeeshoek 94, South African Zone WG29 coordinate system.
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Table 17: Historical Plant 1 Collar Positions
BHID
RBK06-18*
RBK06-19*
RBK06-20*
RBK06-21*
RBK06-22*
BH263
BH264
BH265
BH266
BH267
BH268
BH271
BH272
BH273
BH274
BH283
BH284
BH285
BH286
BH287
BH288
BH289
BH290
BH291
BH292
BH293
BH294
BH295
BH296

XCOLLAR
WG29
-50059.15
-49986.61
-50207.64
-52024.66
-51597.76
-51252.40
-51418.02
-51596.43
-51757.60
-51346.11
-51191.20
-51484.63
-51653.10
-51830.14
-52050.35
-52085.03
-51927.59
-51748.17
-51391.31
-51558.87
-51770.89
-51503.70
-51231.26
-51556.45
-51435.39
-51318.23
-51028.42
-50930.01
-51079.58

YCOLLAR
WG29
-2917103.70
-2916867.50
-2917528.76
-2917105.93
-2917312.55
-2917864.29
-2917502.16
-2917119.39
-2916744.47
-2916794.58
-2917179.95
-2918237.18
-2917879.20
-2917516.49
-2917149.89
-2917420.90
-2917786.66
-2918139.84
-2917958.12
-2917610.69
-2917243.85
-2916413.31
-2916521.07
-2916644.72
-2917036.85
-2916325.46
-2917550.59
-2917273.21
-2916892.44

Z
m
1570.94
1571.65
1569.25
1583.60
1577.08
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Dip
°
Unknown
Unknown
-90
-90
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

EOH
m
Unknown
Unknown
20.25
26.25
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Type

Date Drilled

Unknown
Unknown
DDH
DDH
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown
Unknown

Unknown
Unknown
24-Nov-06
26-Nov-06
Unknown
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s
Early 1980s

Note: *Drillholes fall outside of the licence area boundary.

Two drillholes were drilled during the 2016 drilling campaign. Both drillholes drilled on the Plant 1
property during 2016 were drilled by Drilcor & Co. These holes were not downhole surveyed and were
drilled at a TNW core diameter. The drillhole collars however were surveyed by a qualified surveyor.
A further five drillholes (TNW size) totalling 124.94 m were drilled in 2017 on Plant 1 to investigate
the clay and coal present. The collar positions were marked using a handheld GPS. The details for
the 2016 and 2017 drillholes are presented in Table 18.
Table 18: Recent Plant 1 Collar Positions
BHID
PLT1_14_9_16
PLT1_15_9_16
P1-1
P1-2
P1-3
P1-4
P1-5

XCOLLAR
YCOLLAR
WG29
-51398.96 -2917409.92
-51556.96 -2916895.87
-52111.68 -2917246.26
-52130.90 -2917052.37
-51930.91 -2917010.37
-51772.90 -2917043.32
-51649.94 -2917143.36

Z
m
1574.82
1578.32
1584.82
1585.95
1582.24
1580.10
1578.46

Dip
°
-90
-90
-90
-90
-90
-90
-90

EOH
m
25.82
18.00
18.97
24.94
32.07
26.23
22.73

Type

Date Drilled

DDH
DDH
DDH
DDH
DDH
DDH
DDH

14-Sep-16
15-Sep-16
30-Aug-17
30-Aug-17
30-Aug-17
30-Aug-17
28-Aug-17
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Figure 45 shows a location map of the more recent drillholes drilled on the Project Area that were
utilised in the modelling and Coal Resource estimation (excludes the historical Corobrik drillholes).
The historical geological data was only available for two drillholes affecting the Plant 1 property,
with only one drillhole (RBK06-21) falling within the Plant 1 property limits. RBK06-20 occurs outside
the property limits, but was utilised for the purposes of geological modelling, thus all historical
isopach data had to be ignored as no geological basis was available for supporting their use in the
geological modelling exercise.
Figure 45: Location of the Recent Drillhole Collars, Plant 1

Location of the Recent Drillhole Collars, Plant 1

February 2019

Rock Dump
In 2008, Mr Murray Reid as Mineral Resource Manager of Brikor sampled the Rock Dump on a 25 m x
25 m grid, which covered an area of 36,093 m2. Each sample was hand dug and was approximately 50
kg in weight. The 50 kg samples were bulked, mixed and coned & quartered, such that each of the
eight bulked samples (of 50 kg each) represented a portion of the dump.
These eight sample points are shown in Figure 46. These samples were sent away to Matrolab Group
(Pty) Ltd Laboratory (“Matrolab”) in Brakpan for analysis and represent the data points for the Rock
Dump.
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Figure 46: Location of Sampling Points, Rock Dump

Source: Rock Dump Mining Work Programme

Location of Sampling Points, Rock Dump

February 2019

Rayton
There was no drillhole collar database available for Rayton Project Area, hence drillhole collars were
digitised by Minxcon from an Isopach Plan Showing Line of Equal Overburden and Sandstone Thickness
and Phase of Mining which was obtained from Rayton Mining Right (237 MRC). A total of three
drillholes were drilled (Table 19). All drillhole data is in Hartebeeshoek 94, South African Zone WG29
coordinate system.
Table 19: Rayton Collar Positions
BHID
BH1
BH2
BH3

XCOLLAR
WG29
-39720.68
-39518.26
-39371.27

YCOLLAR
WG29
-2849362.28
-2849261.53
-2849247.27

Z
m
1503.00
1494.77
1496.64

Dip
°
-90
-90
-90

EOH
m
11.25
16.75
14.25

Type

Date Drilled

Unknown
Unknown
Unknown

08-Aug-08
08-Aug-08
08-Aug-08

Figure 47 shows the location of all drillholes drilled within the Project Area.
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Figure 47: Location of Drillhole Collars, Rayton

Location of Drillhole Collars, Rayton

February 2019

6.6 GEOLOGICAL DATA
All the geological data used in this Report was sourced from Brikor. The geological data was provided
to Minxcon in the form of hard copies (geological reports, Mining Rights and geological plans) and
digital copies (Vlakfontein Microsoft Access® database and scanned drillhole logs for the 2016
exploration programme). The overall database therefore covered a combination of historical and
recent exploration activities including the new drilling from 2017. Each of the projects / operations
has a different source and their sources are summarised below.
Vlakfontein
A total of 32 drillholes (including the 2017 drilling) are available (including RBK06-10, RBK06-16 and
BRK06-17 which were drilled east of the Project Area and 11_04_16 which was drilled northeast of
the Project Area). The geological logs were sourced from the Vlakfontein Microsoft Access® database
and digital scanned drillhole logs provided by Brikor. Other geological information such as isopachs
of coal thickness, isopachs of clay thickness and isopachs of sandstone thickness were sourced from
the Vlakfontein Mining Right (219 MR).
Table 20 shows drillholes which were utilised for thickness modelling, and those which were not
utilised as well as the reason for not utilising them. In the case of the Nigel Projects the isopach plans
were not utilised as Minxcon constructed a 3D model in CAE Datamine Studio™ (Version 3.22.172.0)
(as described in the geological modelling section) using the available drillhole data.
Assay data were sourced from the Vlakfontein Microsoft Access® database provided by Brikor. A total
of 45 coal samples were collected from drillholes NA to NG, and the entire core for each sample was
sampled and submitted to Noko Analytical Services CC laboratories (“Noko”) for analysis in

SAMREC 3.2
(ii)(iii)(iv)
SAMREC 3.3 (iv)
SAMREC 4.2 (iv)
SAMREC 12.1 (ii)
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Emalahleni (previously known as Witbank). Each sample was washed at a relative density of 1.5, 1.6
and 1.7 and all fractions analysed for proximate value, total sulphur and CV. An additional relative
density (“RD”) of 1.4 was included in the washability test for drillhole ND. No analyses were carried
out on any clay samples.
Other assay data were sourced from the Vlakfontein Mining Right (219 MRC). Nine clay drillhole
samples (RBK06-12, RBK06-13, RBK06-14, RBK06-15, RBK06-18a, RBK06-18b, RBK06-19, RBK06-20 and
RBK06-21) were sent to the laboratory and bulked for full physical analyses. Coal samples from
drillholes (RBK06-10, RBK06-12, RBK06-13, RBK06-14 and RBK06-15) were sent to Inspectorate M&L
(Pty) Ltd (“Inspectorate”) in Middleburg for analyses. Analyses carried out on these samples included
moisture, volatiles, ash, fixed carbon, gross CV and total sulphur.
During the 2016 drilling Programme, a total of 51 core samples were collected and dispatched to
Ilangabi Laboratory (Brikor internal laboratory). The Ilangabi Laboratory is a non-accredited
laboratory. Analyses carried out on these samples included moisture, ash, volatiles, fixed carbon,
carbon, CV and sulphur. Six additional samples were sent to Vitro Vian Trading and Projects (Pty) Ltd
for specific gravity and bulk density analyses. This laboratory is located in Delmas, Gauteng and the
laboratory complies with local and international standards, i.e. ISO/IEC 17025: 2005 and SANAS
(Facility Accreditation Number: T0692).
Table 20: Summary of Drillholes, Vlakfontein
BHID
NA
NB
NC
ND
NE
NF
NG
RBK06-10
RBK06-11
RBK06-12
RBK06-13
RBK06-14
RBK06-15
RBK06-16
RBK06-17
14_03_16
16_03_16
24_03_16
30_03_16
01_04_16
04_04_16
08_04_16
11_04_16
11_03_16
08-17-01
08-17-02
08-17-03
08-17-04
08-17-05
08-17-06
08-17-07
08-17-08

Comments
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Not Used (No Geological Log)
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Not Used (No Geological Log)
Not Used (No Geological Log)
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
Used for Thickness Modelling
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During the 2017 drilling programme, a total of 16 core samples were collected and dispatched to
Ilangabi Laboratory. The Ilangabi Laboratory is a non-accredited laboratory. Analyses carried out on
these samples included moisture, ash, volatiles, fixed carbon, carbon, CV and sulphur. These 16
samples were split and also sent to MAK Analytical Laboratories (“MAK”) at Unit T05, Pinelands
Industrial Park, 1 Ardeer Road, Modderfontein, Gauteng, as a verification of the Ilangabi Laboratory.
However, this laboratory is also not accredited. These results were graphed by Minxcon on a scatter
plot to check the correlation. This graph can be viewed Section 6.7 of this Report.
Grootfontein
A total of 11 RC drillholes and one diamond drillhole were drilled within the Project Area. All
drillholes were used in conjunction with the diamond drillholes drilled on the adjacent Vlakfontein
property for thickness modelling across Grootfontein. The geological logs of all drillholes were
sourced from a Geological Report for Ilangabi. Data captured in the drillhole logs included: “from”
and “to” depth, lithology and description. The Isopachs of Overburden and Coal Thickness Plan could
not be used in the thickness model because it could not be georeferenced (no coordinate system on
the plan and there were no reference points that could be used).
Assay data was sourced from the geological report provided by Brikor. Coal drillhole samples from
drillhole BH06 and BH07/15 were sent to the Ilangabi Laboratory for analysis. Analyses carried out on
coal samples included inherent moisture, volatile matter, ash content, fixed carbon, CV, total sulphur
and total carbon. Clay drillhole samples from BH06 and BH07/15 were sent to the Ilangabi Laboratory
and bulked for laboratory testing. The samples were bulked into two blocks which consisted of
Chocolate and Forest Blend clays. Full physical analyses were carried out on these samples.
Plant 1
A total of 36 drillholes (including the 2017 drilling) were drilled on Plant 1 of which drillholes RBK0618 to RBK06-20 were drilled outside the Project Area (Table 21). Only four drillholes, namely RBK0620, RBK06-21, PLT1_14_9_16 and PLT1_15_9_16 were used for the generation of the thickness model
in addition to the five new drillholes drilled in 2017. The remaining 27 drillholes could not be used
as the geological logs could not be located. The geological logs of RBK06-20 and RBK06-21 were
sourced from the Brikor Plant 1 Mining Right (169 MR), whereas PLT1_14_9_16 and PLT1_15_9_16
were sourced from a digital scanned drillhole logs provided by Brikor after the 2016 drilling
programme. The recent drilling data was in the form of geological logs as well as assay sheets from
the Ilangabi Laboratory.
Assay data was sourced from the Plant 1 Mining Right (169 MR). Two clay drillhole samples (RBK0620 and RBK06-21) were sent to the Ilangabi Laboratory and bulked for full physical analysis. Clay
samples from drillholes PLT1_14_9_16 and PLT1_15_9_16, as well as from the 2017 drillholes (P1-1
to P1-5), were sent to the Ilangabi Laboratory for full physical analysis to test for brick-making
properties. Coal seams were also sampled in drillholes P1-3, P1-4 and P1-5 (nine samples).
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Table 21: Summary of Drillholes, Plant 1
BHID
RBK06-18
RBK06-19
RBK06-20
RBK06-21
RBK06-22
BH263
BH264
BH265
BH266
BH267
BH268
BH271
BH272
BH273
BH274
BH283
BH284
BH285
BH286
BH287
BH288
BH289
BH290
BH291
BH292
BH293
BH294
BH295
BH296
PLT1_14_9_16
PLT1_15_9_16
P1-1
P1-2
P1-3
P1-4
P1-5

Comments
Not Used (No Geological Log)
Not Used (No Geological Log)
Used for Thickness Verification
Used for Thickness Verification
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Not Used (No Geological Log)
Used for Thickness Verification
Used for Thickness Verification
Used for Thickness Verification
Used for Thickness Verification
Used for Thickness Verification
Used for Thickness Verification
Used for Thickness Verification

Rayton
The geological logs of all three drillholes drilled on Rayton were sourced from the Rayton Mining Right
(237 MRC). The geological logs had information such as “from” and “to” and lithology along with a
lithological description. Other information used included isopachs for combined overburden thickness
and sandstone thickness (Figure 48), isopachs for sandstone thickness (Figure 49) and isopach of
useable clay thickness (Figure 50).
Assay data were sourced from the 237 MRC. Three clay drillhole samples (BH1, BH2 and BH3) were
sent to the Ilangabi Laboratory and full physical analyses were carried out on these samples.
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Figure 48: Isopachs of Overburden and Sandstone Thickness (m), Rayton

Isopachs of Overburden and Sandstone Thickness (m), Rayton

February 2019

Figure 49: Isopachs of Sandstone Thickness (m), Rayton

Isopachs of Sandstone Thickness (m), Rayton

February 2019

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
77

Figure 50: Isopachs of Useable Clay Thickness (m), Rayton

Isopachs of Useable Clay Thickness (m), Rayton

February 2019

6.7 SAMPLING
6.7.1 Sampling Governance
6.7.1.1 Sampling Campaign and Process

SAMREC 3.3 (i)
SAMREC 3.5 (i)(ii)
SAMREC 12.1 (ii)(iii)(vii)

Owing to the fact that this CPR is predominantly for industrial minerals, aggregate and clay, not all
the sampling criteria, such as assaying and quality assurance and quality control (“QAQC”), will be
relevant. Therefore, some of the criteria will be related to physical properties or specifications which
are more applicable, and as a result not all the default sampling criteria will be covered due to their
non-relevance. The Vlakfontein Project does include coal and this will be detailed according to the
coal guidelines. However, the remaining projects deal with industrial minerals.
Coal
Four phases of drilling were undertaken on Vlakfontein and in the first two phases, it appears that
drilling was completed with a TNW size drill. This typically renders a drill core of approximately 60
mm in diameter from a core barrel of approximately 75 mm diameter. The drilling on Grootfontein
was completed using RC drilling. The drilling at Vlakfontein was done by external drilling contractors.
There is very little documentation with respect to drilling protocols and chain of custody governing
the drilling phases. According to the geological staff the following was the standard: After a hole was
completed, core was removed to the Ilangabi Laboratory for logging. Drillers were required to provide
a minimum of an 85% core recovery and once a length of coal was described, that whole core sample
was removed for analysis. Core samples submitted to the laboratory did not exceed 2 m. The data
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collected in this way allowed for accurate, weighted average values over the length of the coal
intersections, in each hole.
Clay
In 2016, Brikor drilled a total of two drillholes on Plant 1 and a further five drillholes in 2017. The
brick-making properties were tested in the historical drilling as described in Section 6.5. This
sampling, which was conducted at the Ilangabi Laboratory (nine drillholes for Plant 1, two drillholes
for Grootfontein and three drillholes for Rayton), were used to determine if the clay horizons had
reasonable brick-making properties. The brick-making properties are also tested on a daily basis from
the daily production. A small laboratory exists at each brick-making plant. All laboratories are
currently operational. Clay and brick samples are taken daily to verify simple brick-making properties
such as shrinkage, compressive strength, moisture content, carbon content and dimensions. On a
basis of at least once per year, a batch of fired bricks of each brick type is tested in the unaccredited
Ilangabi Laboratory for fired strength, water absorption and dimensions. These are physical quality
checks and no external verification of results is conducted.
6.7.1.2 Sample Recoveries
The only drill core recovery data available is shown in Table 22. It summarises core recoveries that
were measured during drilling or recorded from data that is still available. These recoveries were,
however, the recoveries for the total drillhole length and not individual runs or samples. In the case
of Vlakfontein Coal Resources, the recoveries would be beneficial to verify the representative nature
of the samples and could impact on the Coal Resource estimation.
However, the drill core recoveries are not crucial to the aggregate and clay Mineral Resources as
these Mineral Resources are based on the volumes of the specific lithologies and the specifications
and physical properties of the product.

SAMREC 3.3 (vi)
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Table 22: Core Recoveries
BHID
RBK06-11
RBK06-12
RBK06-13
RBK06-14
RBK06-15
14_03_16
16_03_16
24_03_16
30_03_16
01_04_16
04_04_16
08_04_16
11_04_16
11_03_16
PLT1_14_9_16
PLT1_15_9_16
RBK06-20
RBK06-21
R1
R2
R3
BH07/15
P1-1
P1-2
P1-3
P1-4
P1-5
08/17/01
08/17/02
08/17/03
08/17/04
08/17/05
08/17/06
08/17/07
08/17/08

Core Recovery
%
78
86
87
93
86
90
92
75
79
80
76
82
71
67
76
78
64
72
86
76
63
82
91
54
61
69
75
86
92
94
65
85
89
89
70

6.7.2 Sample Method, Collection, Validation, Capture and Storage

Project Area
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Plant 1
Plant 1
Plant 1
Plant 1
Rayton
Rayton
Rayton
Grootfontein
Plant 1
Plant 1
Plant 1
Plant 1
Plant 1
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein

SAMREC 3.3
(i)(ii)(iii)

6.7.2.1 Field Sampling Process and Verification Techniques
Coal
Minxcon is not aware of any QAQC sample verification processes that were utilised during the sampling
process of the drilling campaigns. According to the Geo Consult Internal report on the “Coal Exploration
on Vlakfontein” for the drilling of drillholes NA to NG, downhole geophysics was conducted, but this
information was not readily available to Minxcon. No downhole geophysics was conducted in the
drillholes drilled during the 2016 drilling programme.
During 2006 and 2011 drilling, no QAQC material was inserted into the sample stream, nor were any
cross validations such as raw RD vs. ash content or ash content vs. CV graphed for correlation purposes
as a cross check.
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During 2016 and 2017 drilling programmes, no QAQC material was inserted into the sample stream.
However, raw ash vs. raw CV graph was generated by Minxcon to identify potential outliers and in
addition, it was also checked that raw ash increases whereas raw CV decreases (Figure 51 and Figure
52).
Figure 51: Raw Ash vs. CV Correlation

Figure 52: Raw Ash vs. CV Correlation 2017 Drilling
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Clay
Minxcon is not aware of any QAQC sample verification processes that were utilised during the sampling
of the clay horizons during the drilling campaigns. However, this is deemed to not be as crucial in the
clay sampling as it would be for a precious metal such as gold, as different clay qualities are often
blended in order to obtain the required properties.
6.7.2.2 Description of Validation Procedures
Coal
Minxcon received a Microsoft Access® database for the coal data for the Vlakfontein and Grootfontein
projects. Minxcon was unable to validate the actual database as Minxcon was not involved in the actual
drilling, logging of the core or capturing of the data. No core, or original geological logs exist so the
logs could also not be verified (with the exception of the 2016 and 2017 drilling programme). The
original data validation procedures from the actual logging to the drillhole logs, to the actual database,
is uncertain. Minxcon did however run verification checks for duplicates, cross overs and gaps in the
Microsoft Access® database as part of the modelling process. Minxcon utilised the Microsoft Access®
database to interpret the geological wireframes that form the basis of the seam models.
Clay
Minxcon utilised paper logs and scanned copies of the brick-making properties that were sourced from
the MWPs as well as isopach plans. The available drillhole data was cross-validated against the various
isopach plans and appeared to correlate fairly well. The isopach plans for Plant 1 were compiled by
the Brikor geologist using historical drillholes (e.g. Corobrik drilling from the 1980s) and geology from
the quarry pits. However, this data was not available and could therefore not be verified. The drillhole
logs that were available did however correlate fairly well with the isopach plans for Rayton. These
isopach plans formed the basis for the “usable” clay horizons for Rayton.
6.7.2.3 Retention Policy and Storage of Physical Samples

SAMREC 3.3 (v)

All of the sample is utilised in the testwork for all three commodities / products and for this reason
there is no storage of physical samples.
6.7.2.4 Audit Process
Minxcon is not aware of any previous audits that were conducted on the drilling, sampling or Coal and
Mineral Resources at any of the Projects, other than the review conducted by Minxcon in 2016.

6.7.3 Sample Preparation
6.7.3.1 Location and Accreditation of Laboratories

SAMREC 3.4 (i)
SAMREC 12.1 (iii)

Coal
The coal samples for the Vlakfontein Project were analysed at Inspectorate as well as Noko
laboratories. The sampling for the Grootfontein drilling was completed at the Ilangabi Laboratory.
However, the 2017 sampling was analysed at the Ilangabi Laboratory and check samples were sent to
MAK.
Inspectorate M&L (Pty) Ltd
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Whole core samples were collected from drillholes (RBK06-10 to RBK06-15) and were sent to
Inspectorate (SANAS-accredited laboratory No. T0313). Inspectorate is located at 13 Sentamu,
Middelburg, 1050, Mpumalanga, South Africa.
Noko Analytical Service CC
A total of 45 core samples were collected from seven recent drillholes within the Vlakfontein Project
Area. The entire cores for each coal sample on drillholes (NA to NG) were sent to Noko in Emalahleni
(SANAS-accredited laboratory No. T0512). The laboratory is located at 05 Tungsten Street, Witbank,
Emalahleni Central, 1035, Mpumalanga, South Africa.
Ilangabi Laboratory
During the 2016 and 2017 drilling programmes respectively, a total of 51 and 25 core samples were
collected and dispatched to Ilangabi Laboratory (Brikor internal laboratory). Ilangabi Laboratory is
not an accredited laboratory. The Ilangabi Laboratory does however utilise standards as part of its
QAQC. Analyses carried out on these samples included moisture, ash, volatiles, fixed carbon, carbon,
CV and sulphur. Six additional samples were sent to Vitro Vian Trading and Projects (Pty) Ltd for
specific gravity and bulk density analyses. The laboratory is located Delmas, Gauteng, and complies
with local and international standards, i.e. ISO/IEC 17025: 2005 and SANAS (Facility Accreditation
No. T0692).
MAK Analytical Laboratory
During the 2017 drilling campaign, the Vlakfontein coal samples (16 samples) were split and the check
samples were dispatched to the MAK laboratory to verify the Ilangabi sample results. The laboratory
is not accredited and is located at Unit T05, Pinelands Industrial Park, 1 Ardeer Road, Modderfontein,
Gauteng.
Clay
The daily analytical testwork for the brick-making properties for the clay are conducted at the local
operational laboratory at the two plants as well as the Ilangabi Laboratory which is located in Nigel.
Neither of these laboratories are accredited.
Adhoc brick samples are sent to Soilcon CC to test for compressive strength and water absorption to
test for compliance with SANS 227:2007. In addition, compressive strength is routinely tested at the
Nigel Brikor Laboratory.
Soilcon CC
Soilcon CC is a geotechnical and civil engineering laboratory and is SANAS accredited (No. T0344).
The laboratory is located at 279 Mildred Avenue, Queenswood, Pretoria, 0186, Gauteng, South Africa.
Aggregate
Matrolab Group (Pty) Ltd
The samples taken at the Nigel Rock Dump were analysed at the Matrolab in Brakpan, 288 Boundary
Road, Gauteng, South Africa. The laboratory is a SANAS-accredited testing laboratory (accredited No.
T2205).
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6.7.3.2 Sample Preparation Technique

SAMREC 3.4 (ii)(iii)
SAMREC 12.1 (iii)(vii)

Coal
During the logging process, the coal horizons were subdivided into coal, carbonaceous mudstone,
mudstone, and sandstone as interval waste. These were sampled individually and the proximate
analysis carried out on these samples. When a sample was greater than 30 cm in thickness it was
sampled separately, but if it was less than 30 cm, it was included within the sample above it.
All drill sample preparation and chemical analyses for Vlakfontein were carried out at the
Inspectorate and Noko analytical services premises. The following tests/analyses were performed for
each sample, i.e. raw RD determined (in the case of the samples sent to the Noko laboratory); this
was done by conditioning the sample to eliminate all surface moisture; the coal sample was screened
and divided into –0.5 mm and +0.5/-25 mm fractions.
The proximate analysis (including equilibrium inherent moisture content, ash content, volatile matter
content and fixed carbon (by difference)) on each sample portion was determined; CV (heat value)
and total sulphur content were determined on each sample portion; reconstituted raw coal values
were calculated for the total sample.
Clay
The drill core samples for the various Project Areas were tested at the Ilangabi Laboratory and were
all tested using the same methodologies. The entire clay unit was sampled, labelled and bagged in
individual plastic bags. These samples were bulked together per specific clay unit, e.g. Forest Blend
and Chocolate, for full physical analysis.
The ceramic behaviour was evaluated at laboratory scale. The bulked samples were crushed through
a laboratory roll crusher, water was added to the crushed material and extruded as brichettes and
then fired in a laboratory kiln at various temperatures ranging from 1,000°C to 1,200°C with a
gradient of 100°C per hour. After shrinkages, the water absorptions were determined.
The tests for brick products are based on SABS standards for a range of brick products according to
SABS 227.
Vlakfontein and Plant 1 had 16 and 13 samples bulked for testwork, respectively. In the case of
Rayton there were seven samples for full physical analysis.
The day-to-day quality checks on the product are tested in the same fashion.
Aggregate
At Marievale Rock Dump, the following sampling was conducted by the Brikor geologist. The Rock
Dump was sampled on a 25 m x 25 m grid across the rock dump over 36,093 m2. Each sample was
hand dug and was approximately 50 kg in weight. The 50 kg samples were bulked, mixed and coned
& quartered, such that each of the eight bulked samples, (of 50 kg each), represented a portion of
the dump.
6.7.3.3 Drillcore Samples

SAMREC 3.3 (vii)

In both the coal and the clay sampling the entire core was submitted for analysis and no splitting of
the core was undertaken. The coal was drilled to a TNW drill size which relates to a core diameter of
60 mm, while the diameter of the core for the clay drilling is not known. All drillcore drilled during
the 2016 and 2017 drilling programme was drilled at TNW core diameter.
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6.7.3.4 Quality Control and Assurance Procedures

SAMREC 3.6 (i)

No QAQC data was available for either commodity. However, Minxcon did graph the ash vs. CV data
(Figure 51 and Figure 52) and found there to be a good correlation. In addition to this, Minxcon
compared the results from Ilangabi Laboratory and MAK, and found that there was a good correlation
(Figure 53).
Figure 53: Correlation between the Ilangabi Laboratory and the MAK Laboratory Results (2017
Vlakfontein Drilling)

6.7.4 Sample Analysis

SAMREC 12.1 (iii)

Coal
The coal samples analysed were based on an air-dried basis. The samples that were sent to the
Inspectorate Laboratory were assigned a Laboratory Information Management System (“LIMS”) mark
for each sample. The whole core full sample was weighed and then crushed in a jaw crusher to -25
mm. The sample was sieved at 0.5 mm, with the -0.5 mm fraction used for raw coal quality
determination. The following proximate analyses were conducted on the raw fraction - inherent
moisture (“IM”), ash content (“ASH”), volatile matter (“VM”), fixed carbon (“FC”), CV and total sulphur
(“TS”). No density analyses were completed on these samples. The analytical method is shown in Table
23.
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Table 23: Analytical Methods Provided by Inspectorate
Moisture %
Volatile %
Ash %
Total Sulphur %
Gross CV (MJ/kg)
Fixed Carbon

Analytical Method
C030-403-W (Based on SABS 925)
C030-404-W (Based on ISO 562:98)
C030-401-W (Based on ISO 1171:97)
C030-402-W (Based on ASTM:D4239:04)
C030-405-W (Based on ISO 1928:95)
*By Difference

Note: Analysis marked with * are not SANAS accredited.

The samples that were sent to the Noko Laboratory had the same proximate analysis done with the
addition of the density. However, these samples also had washability analysis conducted with the -0.5
mm fraction being used for the RAW analysis and the +0.5 mm fraction being used for the washability
test analysis. The +0.5 mm fraction was washed at RDs of 1.50, 1.60 and 1.70 with sinks at 1.70 to
determine the different fractions. On every fraction, including the raw fraction, the theoretical
product yield, IM, ash, VM, FC, CV and TS were determined on an air-dried basis.
According to the Brikor staff, the Ilangabi Laboratory utilised the SABS standards for the analytical
work. The coal samples sent to this laboratory were also based on air-dried basis. The same proximate
analyses were completed on these samples.
Clay
The full physical analysis conducted on the clay samples (drill core as well as daily production samples)
at the Ilangabi Laboratory at different firing temperatures (1,000°C, 1,100°C and 1,200°C) are as
follows:•

Drying sensitivity;

•

Plasticity;

•

Extrusion behaviour;

•

Extrusion moisture;

•

Drying shrinkage;

•

Fired shrinkage;

•

Water absorption;

•

Compressive strength; and

•

Fired colour loss on ignition (“LOI”).

6.8 SPECIFIC GRAVITY AND BULK TONNAGE DATA
6.8.1 Specific Gravity

SAMREC 12.1 (ii)
SAMREC 3.7 (i)(ii)(iii)(iv)
SAMREC 10.3 (ii)

Coal
The specific gravity (“SG”) used for the Coal Resource estimation was determined from the samples
submitted to the Noko Laboratory from the N series of drillholes. These were determined as part of
the RAW analysis. It is unclear on which size fraction the SG measurements were completed as the
detail of the methodology is not available. The only SG measurements that where available are part
of the data set that had washability measurements. The average SG for this data varied for the three
coal seams and ranged from 1.65 t/m3 for seam 1, 1.61 t/m3 for Seam 2 to 1.68 t/m3 for Seam 3. The
individual samples for the 2016 and 2017 drilling programmes did not have SG testwork done. Six
samples were sent to Vitro Vian Trading and Projects (Pty) Ltd for SG but they returned an average of
1.30 t/m3. This was deemed too low and was not utilised in the SG modelling.
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Because of this uncertainty, Minxcon compared these SG values with SG values for coal in the Sasolburg
Coalfield that also has low CV values and supplies the Lethabo Power Station which is design for a low
CV quality coal. Previous work completed on these seams had coal with CVs ranging from 13 MJ/kg to
20 MJ/kg which had SG values ranging from 1.84 t/m3 to 1.59 t/m3 respectively.
Minxcon hence deemed the SG data to be within reason and therefore deems the SG data sufficiently
reliable to use for the Inferred Coal Resource.
Clay
There is no documented testwork on the SG for the clay horizons. An empirically derived value of
between 2.4 t/m3 and 2.8 t/m3 by the Brikor geological staff has been used in the Mineral Resource
estimations presented in the MWPs.
Aggregate
No bulk density was determined for the Rock Dump.

6.8.2 Bulk Sampling/Trial Mining

SAMREC 3.8 (i)(ii)(iii)(iv)
SAMREC 10.3 (iii)

To Minxcon’s knowledge no bulk sampling or trial mining sampling has been conducted. However,
mining is currently taking place for coal, aggregate and clay (bricks) on the various operations.

6.9 DATABASE MANAGEMENT

SAMREC 3.1 (ii)

Operational data is stored by Brikor on personal computers and backed up daily on an off-site server.
However, the data for the different projects is not stored in a well-documented or systematic
organised system. The majority of data is in the form of historical paper documents, MWPs, or paper
plans. There is no electronic drillhole database except for the Vlakfontein coal data, which had
drillholes in a Microsoft Access® database. Brikor is in the process of modifying their database
management system. During the CPR process Minxcon has now gathered and captured the various
project databases into Microsoft Excel® and CAE Datamine Studio™ (Version 3.22.172.0). These
project databases have indicated the source of the data and shows which data is still outstanding and
could be used as the foundation of the database going forward.
The database that Minxcon compiled is therefore a combination of historical data that was read off
plans, i.e. the collar positions of some drillholes, drillhole logs from sections, complete and
incomplete drillhole logs, scanned copies of assay results and geological plans supplied by Brikor. The
2017 drilling data has been added to this database.
The depletions are based on historical and recent surveys undertaken by certificated surveyors.
There is very little QAQC data available and validation of some of the sections and plans was not
possible because the historical drillhole logs and samples were not available anymore.
Minxcon has utilised this database to compile geological models for the various projects in CAE
Datamine Studio™ (Version 3.22.172.0) as the basis for the Mineral Resource estimation. All
databases, geological and Coal Resource and Mineral Resource models are stored on the Minxcon
server, which is backed-up daily.
With respect to the clay production quality samples, daily monitoring information is kept in physical
files at the Ilangabi Laboratory and daily quality reports are provided to the responsible production
managers. Clay quality assessments are recorded on computer spread-sheets and distributed to the
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required staff. All data is saved to personal computers and this information is backed up daily to an
off-site server.

6.10 QAQC ANALYSIS

SAMREC 3.6 (i)

Based on the information provided to Minxcon by Brikor, no QAQC material (blanks, certified
reference material and duplicates) are inserted in the sampling sequence of the drilling samples. No
cross validations to correlate different analyses are undertaken either. Minxcon generated raw ash
vs. raw CV graphs to identify potential outliers and in addition, it has also checked that raw ash
increases whereas raw CV decreases (Figure 51 and Figure 52), as well as plotted the results of the
Ilangabi Laboratory and MAK (Figure 53).

6.11 SPATIAL DATA
The data for the various projects has been discussed in detail in Section 6.5 of this Report. Owing to
the lack of a comprehensive database with collar positions, some of the data was compiled from paper
logs and digitising from old plans and sections. Therefore, if the original survey co-ordinates or
handheld GPS positions were not available, the accuracy was determined by digitising from plans.
Downhole surveys were completed for the N series of drillholes at Vlakfontein but these logs were not
available. Downhole surveys were also not conducted during the 2016 drilling programme.
The various sources of information were compiled so that geological models could be constructed for
Mineral Resource estimation purposes as well as for volumetric calculations in the case of the clay and
aggregate Mineral Resources. The plans and sections for these are detailed in Section 5.4.

6.12 DATA VERIFICATION, AUDITS AND REVIEWS
Minxcon could not verify any historical drilling data with respect to the lithological information as
there was no core or photographic evidence available to undertake cross validation (core photos are
only available for four drillholes namely 21_09_16, 24_09_16, PLT1_14_9_16 and PLT1_15_9_16).
Minxcon was, however, supplied with historical assay sheets, geological drillhole logs in the MWPs
from the different Project Areas as well as the assay sheets from the various laboratories for the
samples submitted for analysis. During the geological modelling process, Minxcon undertook checks
for duplicates, gaps, overlaps and missing data and, where required, rectified data errors.
It is immediately evident that due to the age of the data for the different Brikor Projects, exploration
QAQC data is not available, however on the Nigel properties, exhaustive production QAQC procedures
are followed with respect to the coal and clay. It is Minxcon’s view that regardless of the absence of
the historical QAQC, the fact that the operations at the Nigel properties that undergo production
QAQC are producing high quality semi-face bricks as well as coal, should be considered with respect
to the Mineral or Coal Resource classifications.
The 2017 drilling programme implemented additional standards and procedures based on previous
recommendations in an attempt to implement best practices. Although this is an improvement,
additional standards and procedures are required to achieve the required best practices. Some of the
procedures implemented are as follows:•

Photographing the core was conducted, however the quality thereof needs to be improved.

•

Some SG testwork was conducted but not on individual coal samples.

•

A portion of the coal samples was split and sent to MAK as “umpire samples”.

SAMREC 3.2 (iii)
SAMREC 3.5 (iii)(iv)
SAMREC 12.1 (ii)
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•

Standard operating procedures (“SOPs”) are being implemented but require more detail.

•

Core is being stored at the Ilangabi Laboratory but a proper core yard should be arranged.

•

Collar positions need to be surveyed and not just recorded with a handheld GPS.

•

Documentation procedures are also being revised.

Minxcon is not aware of any other audits that have been conducted on the operations or Mineral or
Coal Resources except review process conducted by Minxcon during the 2016 CPR process and the
geological report that was compiled by Mr Frank Dabrowski of Geo Consult International on the Coal
Resources of Vlakfontein.

6.12.1 Laboratory Audit/Review

SAMREC 12.1 (iii)

During the 2016 site visit Minxcon personnel inspected the small laboratory at the Plant 3 operation.
This laboratory analyses all the day-to-day production samples that are tested for quality control on
the physical properties of the clay for brick-making qualities, such as carbon content, shrinkage, mass
loss on ignition, plasticity or extrudability, water absorption and compressive strength, as well as the
coal for ash, CV, carbon and sulphur content prior to dispatch.
The on-site laboratory is non-accredited and also does not take part in any form of “Round-Robin”
exercises with other laboratories. Also, the laboratory does not make use of umpire laboratories. All
analysis machines utilised in the laboratory are not owned by the operator but are hired from Eltra.
The laboratory makes extensive use of on-site certified reference materials; however, they do not
have a digital QAQC monitoring system in place. All monitoring is done on a continuous basis and
archiving of the production QAQC information does not appear to take place in a formal manner.
In addition to the above production sampling, the laboratory also analyses some of the drill core
samples.
6.12.1.1 Clay Testing
Figure 54 below is an example of a full physical analysis sheet undertaken at the laboratory and
stored on-site.
Figure 54: Example of a Full Physical Analysis Sheet at Plant 3 Laboratory

Example of a Full Physical Analysis Sheet at Plant 3 Laboratory

February 2019

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
89

Each analysis sheet is accompanied by a mini-brick colour chart which reflects the colour results per
clay type with regards to colour. The accompanying colour chart to the analysis presented in Figure
54 is presented in Figure 55.
Figure 55: Clay/Brick Analysis Colour Chart

Clay/Brick Analysis Colour Chart

February 2019

The mass LOI is analysed utilising a thermogravimetric analyser as depicted in Figure 56.
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Figure 56: Thermogravimetric Analyser Utilised for Measuring LOI of Clay

Thermogravimetric Analyser Utilised for Measuring LOI of Clay

February 2019

Carbon content is tested utilising a carbon sulphur determinator machine. The 5% carbon clay content
is an important threshold for the firing of bricks, as this has a direct impact on the fireability of the
bricks. Below the 5% threshold, carbon, in the form of crushed coal would have to be added. A
photograph of the carbon sulphur determinator in the laboratory is shown in Figure 57.

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
91

Figure 57: Carbon Sulphur Determinator Machine in the Brikor Laboratory

Carbon Sulphur Determinator Machine in the Brikor Laboratory

February 2019

Plasticity or extrudability is visually checked when creating the mini-bricks for analysis. The clay is
ground and sifted, water is added and the mixture is kneaded by a spindle in a clay extruder machine
attached to a vacuum to remove all air, as depicted in Figure 58.
Figure 58: Extruding Machine Used for Creating Mini-bricks for Analysis and to Test Plasticity and
Extrudability

Extruding Machine Used for Creating Mini-bricks for Analysis and to
Test Plasticity and Extrudability

February 2019
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Full-sized green bricks are routinely presented to the laboratory (Figure 59). These are fired in the
laboratory and their dimensions routinely measured to test for percent shrinkage.
Figure 59: Green Full-sized Bricks Presented to the Laboratory for Shrinkage Testing

Green Full-sized Bricks Presented to the Laboratory for Shrinkage
Testing

February 2019

The compressive strength of fired bricks is routinely tested utilising a compression testing machine
as depicted in Figure 60.
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Figure 60: Compression Testing Machine at Brikor’s On-site Laboratory

Compression Testing Machine at Brikor’s On-site Laboratory

February 2019

6.12.1.2 Coal Testing
The carbon sulphur determinator in the laboratory is also utilised for testing the sulphur content and
free carbon of the coal. A calorimeter is used to test the run of mine (“RoM”) coal CV (Figure 61).
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Figure 61: Calorimeter Utilised for Analysing RoM Coal Calorific Value

Calorimeter Utilised for Analysing RoM Coal Calorific Value

February 2019

The thermogravimetric analyser is also utilised to determine the RoM ash content of the coal for
production purposes.
Minxcon’s general impressions regarding the laboratory include the following:•

The laboratory is generally clean and dust free.

•

The laboratory is efficiently run.

•

Machines are regularly calibrated on a daily basis by the operators.

•

Eltra also routinely conducts inspections and calibrations on their machines when required.

•

Data storage systems are not optimal due to production and cost pressures.

6.13 EXPLORATION EXPENDITURE

JSE 12.9 (e)

The exploration expenditure for the 2017 drilling was ZAR200,269.41. This is for the drilling only and
excludes the Brikor geological personnel costs or the assay cost.
In 2018 no exploration was undertaken.
If Brikor is aiming at declaring Coal Reserves in the near future, additional compliant drilling will be
necessary at Vlakfontein and Grootfontein to convert the Inferred Coal Resource to an Indicated Coal
Resource. In this case, it is Minxcon’s opinion that the required budget would in the region of ZAR1.5
million.
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7 MINERAL AND COAL RESOURCE ESTIMATES
7.1 COAL RESOURCE ESTIMATION
GROOTFONTEIN AND PLANT 1

AND

MODELLING

TECHNIQUE

SAMREC 12.1 (i)

FOR

VLAKFONTEIN,
SAMREC 4.2
(i)(ii)(iii)(v)
SAMREC 4.5 (i)

On the lease areas of Vlakfontein and Grootfontein the estimation of the raw coal qualities was
conducted on the Seams 1, 2 and 3. The geological model was generated from the base of seams for
all the stratigraphic units and combined to create a complete model. An Inverse Distance approach
was used in the estimation of the raw coal qualities and limited washabilities were conducted on the
N series drillholes. However, these were not utilised in the Coal Resource estimation because of gaps
in the data and poor correlation with the geology logs.
There has been no adjustment to the 2018 Coal Resource models as no new exploration data was
available. This section relates to the Coal Resource estimation conducted in 2018. The only variance
will be attributable to the depletion applied to the 2018 models at Vlakfontein and Plant 1 due to
mining activities.

7.1.1 Geological Drillholes and Statistics
The raw assays from the 23 drillholes from a total of 50 drillholes were used and each seam was
extracted from the drillhole file (vlk_2018dh) which had been created from the Microsoft Excel®
database for Vlakfontein. Figure 62 shows the distribution of the drillholes across the properties of
Vlakfontein and Grootfontein, while Figure 63 shows the drillhole data for Plant 1. The statistics for
these holes are tabled in Table 24, Table 25 and Table 26. A total of 297 raw samples were available
for all three coal seams of which 50 were for Seam 1, 226 were for Seam 2 and 21 were from Seam 3.
Figure 62: Drillhole Distribution Across Vlakfontein and Grootfontein

Drillhole Distribution Across Vlakfontein and Grootfontein

February 2019
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Figure 63: Drillhole Distribution Across Plant 1

Drillhole Distribution Across Plant 1

February 2019

The histogram from these drillholes was analysed for an appropriate composite width to be used. The
histogram of the widths for all three seams was used and a 1.5 m composite was adopted as this was
the mean of the raw samples taken. The histograms below (Figure 64, Figure 65 and Figure 66) show
the mean thickness of each seam.
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Figure 64: Raw Sample Thickness for Seam 1 with a Mean Value of 1.69 m

Raw Sample Thickness for Seam 1 with a Mean Value of 1.69 m

February 2019

Figure 65: Raw Sample Thickness for Seam 2 with a Mean Value of 1.66 m

Raw Sample Thickness for Seam 2 with a Mean Value of 1.66 m

February 2019
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Figure 66: Raw Sample Thickness for Seam 3 with a Mean Value of 1.59 m

Raw Sample Thickness for Seam 3 with a Mean Value of 1.59 m

February 2019

The statistics for the three seams are presented in Table 24, Table 25 and Table 26.

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng Province, South Africa

99

Table 24: Seam 1 Statistics
Seam
S1
S1
S1
S1
S1
S1
S1
S1

Field
Sample Length (m)
Relative Density t/m3
Inherent moisture %
Ash %
Volatile Material %
Fixed Carbon %
Total Sulphur %
Calorific Value

Total No.
Samples
50
50
50
50
50
50
50
50

No. Samples

Min

50
4
5
5
5
4
5
5

Max

0.20
1.59
3.70
24.71
22.73
33.82
2.35
16.50

2.87
1.71
5.22
38.23
29.67
40.90
4.38
22.55

Range
2.67
0.12
1.52
13.52
6.94
7.08
2.03
6.05

Mean
1.69
1.68
4.82
34.74
24.53
35.59
3.58
18.21

Std Deviation
0.66
0.05
0.59
5.24
2.69
3.07
0.98
2.37

Geo Mean
1.49
1.68
4.78
34.28
24.40
35.47
3.43
18.06

Table 25: Seam 2 Statistics
Seam
S2
S2
S2
S2
S2
S2
S2
S2

Field
Sample Length (m)
Relative Density t/m3
Inherent moisture %
Ash %
Volatile Material %
Fixed Carbon %
Total Sulphur %
Calorific Value

Total No.
Samples
226
226
226
226
226
226
226
226

No. Samples
226
82
152
152
152
141
152
152

Min
0.01
0.00
2.28
16.15
11.50
19.05
0.08
5.70

Max
14.00
1.95
8.43
60.90
34.50
69.74
1.83
24.70

Range
13.99
1.95
6.15
44.75
23.00
50.69
1.75
19.00

Mean
1.66
1.57
5.38
36.35
20.62
43.19
0.54
16.61

Std Deviation
2.04
0.46
0.94
11.40
3.97
12.09
0.41
4.54

Geo Mean
0.89
1.68
5.29
34.57
20.24
41.40
0.40
15.88
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Table 26: Seam 3 Statistics
Seam
S3
S3
S3
S3
S3
S3
S3
S3

Field
Sample Length (m)
Relative Density t/m3
Inherent moisture %
Ash %
Volatile Material %
Fixed Carbon %
Total Sulphur %
Calorific Value

Total No.
Samples
21
21
21
21
21
21
21
21

No. Samples
21
8
14
14
14
14
14
14

Min
0.45
1.66
1.51
25.00
13.41
25.55
0.08
8.34

Max
4.00
1.85
6.18
59.44
24.07
54.82
0.60
22.33

Range
3.55
0.19
4.67
34.44
10.66
29.27
0.52
13.99

Mean
1.59
1.72
4.63
38.79
18.49
41.21
0.34
16.29

Std Deviation
0.87
0.06
1.07
8.02
2.50
8.67
0.17
3.58

Geo Mean
1.39
1.71
4.44
38.02
18.32
40.24
0.30
15.84
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No capping of the drillhole qualities was considered. Although high variances in the qualities is seen,
attributable to the lack of sampling points per seam, this variability has been accepted.

7.1.2 Block Model Creation
A block model based on a 25 m x 25 m x 200 m was created and filled within the stratigraphic seam
wireframes. Table 27 gives the origin used and the range of the model with the number of parent cells.
Table 27: Block Model Origin and Extents
Cell Size
X
Y
Z

25
25
200

Origin
-53700
-2918600
1500

Extents
-50000
-2913800
1700

Range
3700
4800
200

No. Cells
148
192
1

A geological seam model was created and the coal seams were terminated based on the domain
boundary strings. A weathering model for the coal seams was generated using the interpretation of the
Chocolate clay and other weathered clays (Gumbo) seen in the drillholes. This weathering model was
then applied to the seam model where the coal seams and middlings were removed and replaced with
the weathering seams of the Chocolate and other weathered material. This weathering profile converts
the coal seam and middlings into a clay seam and is reported in the Clay Mineral Resource as a
volumetric. This is seen in Figure 67 and Figure 68, where Figure 67 shows the seam model before the
weathering profile is applied to the Seams 1, 2 and 3. Figure 68 shows where the weathering has
removed the Seams 1, 2 and 3 and has been replaced by the other weathered clay and Chocolate
horizons.
Figure 67: Seam Model before Weathering Model is Applied

Seam Model before Weathering Model is Applied

February 2019
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Figure 68: Geological Model Once Weathering Model has been Added

Geological Model Once Weathering Model has been Added

February 2019

The model was further constrained to a 9 m exclusion zone around the mine perimeter and on either
side of the road passing through Grootfontein. In Figure 69 the block model is shown with the mine
boundary and the exclusion zone applied.
Figure 69: Block Model showing Exclusion Zone around Mine Boundary and Road

Block Model showing Exclusion Zone around Mine Boundary and
Road

February 2019

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
103

Figure 70 shows the Vlakfontein pit that has been depleted from the Coal Resource.
Figure 70: An Oblique View of the Block Model showing the Depleted Model for Vlakfontein

An Oblique View of the Block Model showing the Depleted Model for
Vlakfontein

February 2019

This seam model was then depleted based on the pit wireframes that were supplied by Brikor. The
model was coded to reflect the mined-out area and these mined out voids were removed from the
geological model. Figure 71 shows the void that has been removed from the block model in the
Vlakfontein pit and has not been included into the Coal and Mineral Resource statement with regards
to the coal and the clay.
The final seam models shown in Figure 72, Figure 73 and Figure 74 are for the Coal Seams 1, 2 and 3
along with the final models for the Forest Blend, Chocolate and weathered clay horizons in Figure 75
and Figure 76. Green dots represent diamond drillholes, yellow dots represent RC drillholes and the
red dots are drillholes where the type is unknown. It is from these seam models that the final Mineral
Resource was classified and reported.
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Figure 71: Block Model showing Depletion of the Vlakfontein Pit

Block Model showing Depletion of the Vlakfontein Pit

February 2019
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Figure 72: Seam 1 Block Model showing Depletions Taken into Account

Seam 1 Block Model showing Depletions Taken into Account

February 2019

Figure 73: Seam 2 Block Model showing Depletions Taken into Account

Seam 2 Block Model showing Depletions Taken into Account

February 2019
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Figure 74: Seam 3 Block Model showing Depletions Taken into Account

Seam 3 Block Model showing Depletions Taken into Account

February 2019

Figure 75: Forest Blend Block Model showing Depletions Taken into Account

Forest Blend Block Model showing Depletions Taken into Account

February 2019
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Figure 76: Chocolate Block Model showing Depletions Taken into Account

Chocolate Block Model showing Depletions Taken into Account

February 2019

7.1.3 Estimation Technique
Owing to the lack of the number of samples, spatial variograms were not considered for this deposit
and the estimation was based in Inverse Distance Squared. The composited samples were extracted
for each coal seam and used in the estimation.
Ranges for the search and estimation are based on the standard for reporting coal (SANS 10320:2004)
on a multiple seam deposit and the drillhole spacing. The drillholes in the Vlakfontein and Grootfontein
area are approximately spaced at 200 m and this was the consideration for the search radii. A single
search radius of 1,000 m with a minimum of two samples and a maximum of ten samples was used.
This ensured a minimum of two drillholes were used for an estimation.
Only diamond drillholes have been utilised as physical points of observation for estimation purposes
due to the RC holes not having reliable geophysical logs. As per the requirement of SANS 10320:2004,
a drillhole spacing of 1 km (or radius 500 m) has been utilised to define the Inferred Coal Resource
perimeter for a multiple seam deposit type.
For cross-referencing to view which holes have qualities data, please refer to Figure 62.
However, the seam width was considered in the RC drillholes (for the overall wireframing of the seams)
as the seam widths intersected in these holes did correlate well with the neighbouring diamond
drillhole data. This information was used to indicate where the seams widen, pinched out or
alternatively were weathered and hence the coal was replaced with more clay material.
The following figures (Figure 77, Figure 78 and Figure 79) show the estimated CVs (shaded area) for
each of the estimated seams based on the Coal Resource classification (blue line) and economic cut-
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off described in the Section 7.4.1.2 . The shaded area represents the CVs and the blue line represents
the Inferred Coal Resource classification extent. There is no green or red line as there are no Indicated
or Measured Coal Resources.
Figure 77: Seam 1 Calorific Value of MJ/kg

Seam 1 Calorific Value of MJ/kg

February 2019
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Figure 78: Seam 2 Calorific Value of MJ/kg

Seam 2 Calorific Value of MJ/kg

February 2019

Figure 79: Seam 3 Calorific Value of MJ/kg

Seam 3 Calorific Value of MJ/kg

February 2019

The following Figure 80, Figure 81 and Figure 82 show the estimated thickness (shaded areas) of the
individual seams with in the mining area based on the cut-off parameters and Coal Resource
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classification (blue line) as discussed in Section 7.3.1. The shaded area represents the seam thickness
and the blue line represents the Inferred Coal Resource classification extent. There is no green or red
line as there are no Indicated or Measured Coal Resources.
Figure 80: Seam 1 Seam Thickness

Seam 1 Seam Thickness

February 2019

Figure 81: Seam 2 Seam Thickness

Seam 2 Seam Thickness

February 2019
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Figure 82: Seam 3 Seam Thickness

Seam 3 Seam Thickness

February 2019

7.2 MINERAL RESOURCE ESTIMATION FOR RAYTON AND MARIEVALE NO. 5 ROCK DUMP

SAMREC 4.2
(i)(ii)(iii)

Mineral Resources for Rayton and Marievale No. Rock Dump were calculated from block model volumes
only. No statistics or geostatistics were conducted on the data for these Project Areas, as no assay
data was available for quantification.

7.2.1 Block Model Creation
The geological seam models described in the geological modelling section were utilised as the basis for
the Mineral Resource estimation in the case of Rayton and Marievale No. 5 Rock Dump and are thus not
repeated in this section.
The completed block model for Rayton was then depleted for all historical mining based upon survey
strings provided by a qualified surveyor. In the case of Rayton, the pit model provided by the surveyor
was wireframed (Figure 83).
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Figure 83: Oblique View of Rayton Topography with Pit Shell Incorporated for Mineral Resource
Depletion Purposes

Oblique View of Rayton Topography with Pit Shell Incorporated for
Mineral Resource Depletion Purposes

February 2019

The pit wireframe was then filled with waste cells and added to the existing block model in order to
overwrite the undepleted lithologies. A cross section through the depleted Rayton block model may be
viewed in Figure 84.
Figure 84: A Cross Section through the Depleted Rayton Block Model

A Cross Section through the Depleted Rayton Block Model

February 2019

The Marievale No. 5 Rock Dump has not been mined; hence no depletions have been applied.
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7.3 MINERAL RESOURCE CLASSIFICATION CRITERIA

SAMREC 4.4 (i)

7.3.1 Coal Resource Classification for Vlakfontein and Grootfontein
The Coal Resource was classified using the range of influence each diamond drillhole has on the Coal
Resource value. Each drillhole was given a range (or radius) of 175 m for Measured, 250 m for Indicated,
500 m for Inferred Coal Resources as required for a multiple seamed coal deposit. Where these ranges
overlapped, the outer perimeter could be used to confine the Indicated and Inferred Coal Resource.
However, no Measured or Indicated Coal Resources were defined as the reliability of the drillhole QAQC
was not sufficient and no geological mapping for the pits was available. The database also lacked
sufficient reliable full seam RD measurements; only limited core recovery data was available and that
which was available was below 95% and the sampling record contained gaps. The modelling of the coal
seams was also not at the level of confidence for a Measured Coal Resource due to the lack of downhole
survey information.
In Figure 85, the classification halos relating to the Coal Resource classification (red, green and blue
lines) for Seam 2 (shaded area) are shown that could have been used, based on drilling density, if the
data quality and QAQC were satisfactory, yet due to the relatively poor quality of the drillhole
database, the revised classification was used for the coal projects.
Figure 85: Possible Coal Estimation Model Classification for the Coal Seam 2 Based on Data Density

Possible Coal Estimation Model Classification for the Coal Seam 2
Based on Data Density

February 2019

The following figures (Figure 86, Figure 87 and Figure 88) show the seam thickness estimation model
(shaded area) with the classification for Seams 1, 2 and 3 (blue line). The drillholes that inform the
classification and the estimate are highlighted to show the data density used for the classification.
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Figure 86: Seam 1 Estimation Model Inferred Classification

Seam 1 Estimation Model Inferred Classification

February 2019

Figure 87: Seam 2 Estimation Model Inferred Classification

Seam 2 Estimation Model Inferred Classification

February 2019
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Figure 88: Seam 3 Estimation Model Inferred Classification

Seam 3 Estimation Model Inferred Classification

February 2019

7.3.2 Clay Classification for Vlakfontein, Grootfontein and Plant 1
The Mineral Resource was classified as Indicated and Inferred. The Indicated Mineral Resource was
classified as a halo around the current workings of 50 m and an influence around the drillholes of 200
m. The Inferred halo extends to 1,000 m around the drillholes and only includes where the relative
horizon was mapped in the hole.
No Measured class was used for this estimation due to the sparsity of the drilling data, uncertainty of
some of the data as well as the fact that there was no geological data (mapping) from the pits.
Figure 89 and Figure 90 to follow show the classification of the Indicated and Inferred Mineral Resource
(blue and green halo lines) for the clay horizons within the mining areas.
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Figure 89: Mineral Resource Classification for the Forest Blend Clay Horizon

Mineral Resource Classification for the Forest Blend Clay Horizon

February 2019
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Figure 90: Mineral Resource Classification for the Chocolate Clay Horizon

Mineral Resource Classification for the Chocolate Clay Horizon

February 2019

7.3.3 Mineral Resource Classification for Rayton and Marievale No. 5 Rock Dump
7.3.3.1 Rayton
Owing to the extent of historical mining, the existence of three drillholes on the property that had
been tested for clay quality and the interpretation of isopach data that correlated closely with the
drillhole interpretations, Minxcon decided that Indicated Mineral Resources could be extrapolated out
by 50 m from the pit perimeter and for a 50 m radius around each drillhole, due to the reasonably slow
rate of closure of the clay deposit in any one direction. The balance of the property was classified as
an Inferred Mineral Resource, with the exclusion of a 9 m boundary pillar around the property
perimeter, which was not classified at all. Measured Mineral Resources were not allocated to Rayton
due to pit mapping not being available to prove the intersected thickness of the useable clay. A
depiction of the final Mineral Resource Classification in the Block Model is presented in Figure 91.
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Figure 91: Mineral Resource Classification for the Useable Clay at Rayton

Mineral Resource Classification for the Useable Clay at Rayton

February 2019

7.3.3.2 Marievale No. 5 Rock Dump
Owing to the nature of the Rock Dump, the existence of surficial sampling on a 25 m x 25 m grid
spacing, and taking cognisance of the unknown nature of the dump material below its surface and the
uncertainty surrounding the footwall topography of the dump, as well as the fact that it is to be used
for aggregate rather than precious metals production, it was decided to classify the whole dump as an
Indicated Mineral Resource declared as a volume.

7.4 REASONABLE AND REALISTIC PROSPECTS FOR EVENTUAL ECONOMIC EXTRACTION

SAMREC 4.3 (i)-(ix)
SAMREC 10.4 (i)

The portions or areas of the deposits in the following paragraphs have been removed from the Coal or
Mineral Resources as there is no prospect for eventual economic extraction.

7.4.1 Vlakfontein & Grootfontein
7.4.1.1 Boundary Pillars
A 9 m boundary pillar has been excluded from the Mineral Resource estimations as this pillar will not
be mined. Internal boundary pillars have been included as they are part of the same company and
would likely be mined. No other servitudes have been excluded at this stage. The white area around
the project perimeter and road servitude are shown in Figure 69.
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7.4.1.2 Mineral and Coal Resource Cut-off Criteria
For the Coal Resources, a mining width cut-off of 0.5 m seam width was applied and a CV cut-off of
15 MJ/kg with a maximum ash content of 50% has been applied due to the processes and targeted
local market for Brikor coal. The basis for the CV cut-off is based on the Eskom minimum for the
nearby Grootfontein power plant.
The Clay Resource used the mining width cut-off of 0.5 m seam width.
7.4.1.3 Overburden and Stripping Ratio
7.4.1.3.1 Overburden Thickness and Stripping Ratio Calculations on Full Coal Seam (PreWash)
In order to assess how much coal was accessible via open pit to calculate what stripping ratios would
apply to a raw pre-washing coal product of 15 MJ/kg (pre-CV cut-off application), Minxcon tested the
overburden and projected full seam stripping ratios prior to washing.
The calculated overburden thickness and stripping ratios for various seam combinations as encountered
and/or mined on Vlakfontein are given in Table 28 (pre-wash).
Table 28: Vlakfontein Overburden and Seam Thickness Calculations of Various Seam Combinations
Required to Extract In Situ Coal Economically
Parameter
Coal SG
Waste SG
Coal SW
Coal Price
Product CV
Coal Price
Yield
Coal Tonnes
Revenue
Revenue Coal
Revenue
Mining Cost
Coal
Coal
Waste Mining Cost
Waste Mining Cost
Middlings
Middling Width
Middling Cost
Waste Cost (Max)
Overburden Thickness
Stripping Ratio

Unit

S1

Seam Combinations
S1 & S2
1.57
2.00
12.57
20.00
15.00
300.00
100%
19.67

S1 to S3
1.57
2.00
14.34
20.00
15.00
300.00
100%
22.47

t/m3
t/m3
m
ZAR/MJ
MJ/kg
ZAR/t
%
t/m2

1.68
2.00
1.88
20.00
15.00
300.00
100%
3.16

ZAR/m2
ZAR/m2

947.52
947.52

5,902.22
5,902.22

6,740.86
6,740.86

ZAR/t
ZAR/m3
ZAR/t
ZAR/m3

17.00
28.56
41.65
83.30

17.00
26.61
41.65
83.30

17.00
26.64
41.65
83.30

893.83
10.73
3.40

3.00
249.90
5,317.86
63.84
3.24

5.00
416.50
5,942.38
71.34
3.17

m
ZAR/m2
ZAR/m2
m
BCM:t coal

The calculated overburden thickness and stripping ratios for various seam combinations as encountered
and/or mined on Grootfontein are presented in Table 29 (pre-wash).
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Table 29: Grootfontein Overburden and Seam Thickness Calculations of Various Seam Combinations
Required to Extract In Situ Coal Economically
Parameter
Coal SG
Waste SG
Coal SW
Coal Price
Product CV
Coal Price
Yield
Coal Tonnes
Revenue
Revenue Coal
Revenue
Mining Cost
Coal
Coal
Waste Mining Cost
Waste Mining Cost
Middlings
Middling Width
Middling Cost
Waste Cost (Max)
Overburden Thickness
Stripping Ratio

Unit

S1

Seam Combinations
S1 & S2
1.62
2.00
11.20
20.00
15.00
300.00
100%
18.19

S1 to S3
1.62
2.00
11.20
20.00
15.00
300.00
100%
18.19

t/m3
t/m3
m
ZAR/MJ
MJ/kg
ZAR/t
%
t/m2

1.65
2.00
1.70
20.00
15.00
300.00
100%
2.81

ZAR/m2
ZAR/m2

841.50
841.50

5,458.13
5,458.13

5,458.13
5,458.13

ZAR/t
ZAR/m3
ZAR/t
ZAR/m3

17.00
28.05
41.65
83.30

17.00
27.62
41.65
83.30

17.00
27.62
41.65
83.30

793.82
9.53
3.40

2.00
166.60
4,982.23
59.81
3.29

2.00
166.60
4,982.23
59.81
3.29

m
ZAR/m2
ZAR/m2
m
BCM:t coal

From the above it may be concluded that in the event that Seams 1 and 2 are mined together, the
deposit would be able to support an overburden thickness of up 60 m and a stripping ratio in the order
of 3.30.
7.4.1.3.2 Interpretation
The overburden is seen to vary in thickness from a minimum of 5 m to 41 m. An isopach block model
plot for the overburden is shown in Figure 92.

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
121

Figure 92: Isopach Block Model Plot of the Overburden over Vlakfontein and Grootfontein

Isopach Block Model Plot of the Overburden over Vlakfontein and
Grootfontein

February 2019

From the above, it may be concluded that no part of the deposit would be excluded due to overburden
or stripping ratio, as the maximum overburden of the deposit is 41 m, which is considerably less than
the calculated 60 m for Grootfontein and 64 m for Vlakfontein (mining Seams 1 and 2 only).
7.4.1.4 Wash Curves
7.4.1.4.1 Overburden Thickness and Stripping Ratio Calculations on Full Coal Seam (Washed
Product)
Minxcon utilised a wash density of 1.7 t/m³ which rendered the highest theoretical product yields for
each seam after the 0.5 m seam width and 15 MJ/kg cut-offs were applied. A tabulation of the
washability results is shown in Table 34.
The calculated overburden thickness and stripping ratios for various seam combinations as encountered
and/or mined on Vlakfontein are is shown in Table 30.
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Table 30: Vlakfontein Overburden and Seam Thickness Calculations of Various Seam Combinations
Required to Extract Coal Economically at a 1.7 t/m³ Wash Density
Parameter
Coal SG
Waste SG
Coal SW
Coal Price
Product CV
Coal Price
Yield
Coal Tonnes
Revenue
Revenue Coal
Revenue
Mining Cost
Coal
Coal
Waste Mining Cost
Waste Mining Cost
Middlings
Middling Width
Middling Cost
Waste Cost (Max)
Overburden Thickness
Stripping Ratio

Unit
t/m3
t/m3
m
ZAR/MJ
MJ/kg
ZAR/t
%
t/m2

S1

Seam Combinations
S1 & S2
1.68
1.57
2.00
2.00
1.88
12.57
20.00
20.00
23.92
21.29
478.40
425.76
68%
54%
2.14
10.61

S1 to S3
1.57
2.00
14.34
20.00
21.28
425.67
54%
12.09

ZAR/m2
ZAR/m2

1,022.18
1,022.18

4,518.44
4,518.44

5,145.64
5,145.64

ZAR/t
ZAR/m3
ZAR/t
ZAR/m3

17.00
28.56
41.65
83.30

17.00
26.61
41.65
83.30

17.00
26.64
41.65
83.30

985.85
11.83
5.54

3.00
249.90
4,088.12
49.08
4.62

5.00
416.50
4,523.64
54.31
4.49

m
ZAR/m2
ZAR/m2
m
BCM:t coal

From Table 30 above it is evident that if Seam 1 on Vlakfontein is targeted mining will become
uneconomical at a depth greater than 11.83 m, thus economic extraction of the seams is completely
dependent on the presence and thickness of Seam 2.
The calculated overburden thickness and stripping ratios for various seam combinations as encountered
on Grootfontein are is shown in Table 31. From Table 31, it is evident that if Seam 1 on Grootfontein
is targeted mining will become uneconomical at a depth greater than 10.51 m, thus economic
extraction of the seams is also completely dependent on the presence and thickness of Seam 2.
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Table 31: Grootfontein Overburden and Seam Thickness Calculations of Various Seam Combinations
Required to Extract Coal Economically at a 1.7 t/m³ Wash Density
Parameter
Coal SG
Waste SG
Coal SW
Coal Price
Product CV
Coal Price
Yield
Coal Tonnes
Revenue
Revenue Coal
Revenue
Mining Cost
Coal
Coal
Waste Mining Cost
Waste Mining Cost
Middlings
Middling Width
Middling Cost
Waste Cost (Max)
Overburden Thickness
Stripping Ratio

t/m3
t/m3
m
ZAR/MJ
MJ/kg
ZAR/t
%
t/m2

Seam Combinations
S1 & S2
1.65
1.62
2.00
2.00
1.70
11.20
20.00
20.00
23.92
21.29
478.40
425.76
68%
54%
1.90
9.81

ZAR/m2
ZAR/m2

907.80
907.80

4,178.47
4,178.47

4,166.46
4,166.46

ZAR/t
ZAR/m3
ZAR/t
ZAR/m3

17.00
28.05
41.65
83.30

17.00
27.62
41.65
83.30

17.00
27.62
41.65
83.30

875.54
10.51
5.54

2.00
166.60
3,845.02
46.16
4.70

2.00
166.60
3,833.47
46.02
4.70

Unit

m
ZAR/m2
ZAR/m2
m
BCM:t coal

S1

S1 to S3
1.62
2.00
11.20
20.00
21.28
425.67
54%
9.79

Figure 92 indicates that nowhere on Vlakfontein or Grootfontein does the overburden exceed 40 m.
Thus, wherever Seam 2 is targeted in conjunction with any other seam, the mining will be economically
viable allowing overburden thicknesses in excess of 45 m. It should be noted that no economic impact
of the associated clay mining has been considered or included in the above calculations. Thus, the Coal
Resources for Brikor are economically viable as a stand-alone Coal Resource.

7.4.2 Clays and Aggregates
For the clay horizons, a 0.5 m cut-off on width was also applied as any clay horizon less than 0.5 m is
deemed uneconomical by Brikor.

7.5 KEY MODIFYING FACTORS AND ASSUMPTIONS, BY-PRODUCTS OR DELETERIOUS ELEMENTS

SAMREC 4.2 (vi)
SAMREC 5.1 (ii)

Key technical modifying factors considered with regard to the Coal Resources considered with respect
to the Coal Resources include a practical mining seam width cut-off 0.5 m in width and a CV of 15
MJ/kg has been applied due to the processes and targeted local market for Brikor coal. The basis for
the CV cut-off is based on the Eskom minimum for the Grootfontein power plant which resulted in a
cut-off of 15 MJ/kg being applicable.
Clay Mineral Resources have been declared based on a 0.5 m clay seam width due to practical mining
width considerations currently practiced by Brikor.
No by-products or deleterious elements were estimated or assumptions made in this regard for either
the Coal Resources or Clay Mineral Resources.
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7.6 MINERAL AND COAL RESOURCE STATEMENT
7.6.1 Mineral and Coal Resource Statement for Vlakfontein and Grootfontein
7.6.1.1 Coal

SAMREC 4.5 (ii)-(v), (vii)
SAMREC 5.2 (i)
SAMVAL T1.9
SAMREC 10.5 (i)(ii)
SAMREC 12.1 (viii)

The Coal Resources (Table 32 and Table 33) are stated with a thickness cut-off of 0.5 m, ash content
below 50% and a CV of 15 MJ/kg, and are stated per mine area and broken down per seam. The Coal
Resources have been discounted by a 15% geological loss applied to the total tonnage. These included
10% losses for sills and dykes and a further 5% for geological losses as per the MWP. The Coal Resources
are stated as 100% attributable to Brikor and take into account depletions up to and including January
2019. Further exclusions include a 9 m boundary pillar and the road in Grootfontien. Tonnages are
stated in metric tonnes and based on air-dried basis. It should be noted that Inferred Coal Resources
have a low level of confidence and while it would be reasonable to expect that the majority of Inferred
Coal Resources would upgrade to Indicated Coal Resources with continued exploration, due to the
uncertainty of Inferred Coal Resources, it should not be assumed that such upgrading will occur.
The Coal Resources are stated as Mineable In Situ Coal Resources (“MTIS”) as the mining will be open
cast and no additional mining width parameter will be applied.
The Vlakfontein Coal Resources are used by Brikor in their brick making industry and sold to the local
market with no specific saleable product specifications. There currently are no contracts in place for
any specific saleable product.
With the additional drilling completed in 2017 on Plant 1, coal was intersected in three drillholes.
Therefore, it would be possible to declare a Coal Resource for Plant 1, however the Plant 1 area
mineral right is currently not inclusive of coal. The current estimate of the tonnage is in the region of
0.4 Mt coal. This could possibly increase with additional drilling. This coal tonnage has not been added
to the current Inferred Coal Resource.
The Coal Resource was depleted with the new mining faces up to and including January 2019.
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Table 32: Vlakfontein Inferred Mineable In Situ Coal Resources (MTIS) as at 1 February 2019
Seam Name

Coal
Resource
Category

Seam 1
Seam2
Seam 3

Inferred
Inferred
Inferred

Notes:
1.
2.
3.
4.

Volume
Mm3
0.18
5.33
0.51

RD

Tonnes GTIS

Geo Loss

t/m3
1.66
1.60
1.73

Mt

%
0.29
8.53
0.88

15
15
15

Tonnes
less Geo
Loss TTIS
Mt
0.25
7.25
0.75

Average
Seam
Width
m
1.84
11.36
3.03

IM
%
4.58
5.41
4.75

ASH
%
32.56
33.87
38.71

VM
%
25.66
20.83
18.84

FC

TS

%
37.06
46.67
40.76

%
3.09
0.64
0.31

FC

TS

%
37.29
44.56
40.07

%
3.10
0.58
0.31

CV
MJ/Kg
19.26
18.14
16.07

Coal Resources are stated as 100% attributable to Brikor.
All volumes are based on the block model seam widths.
Geological loss is made up of 10% sills and dykes and 5% for faulting.
Coal Resources are inclusive of Coal Reserves; however, no Coal Reserves have been declared.

Table 33: Grootfontein Inferred Mineable In Situ Coal Resources (MTIS) as at 1 February 2019
Seam Name

Coal
Resource
Category

Seam 1
Seam 2
Seam 3

Inferred
Inferred
Inferred

Notes:
1.
2.
3.
4.

Volume
Mm3
0.50
2.74
0.28

RD

Tonnes GTIS

Geo Loss

t/m3
1.65
1.62
1.75

Mt

%
0.83
4.44
0.50

15
15
15

Tonnes
less Geo
Loss TTIS
Mt
0.70
3.77
0.42

Coal Resources are stated as 100% attributable to Brikor.
All volumes are based on the block model seam widths.
Geological loss is made up of 10% sills and dykes and 5% for faulting.
Coal Resources are inclusive of Coal Reserves; however, no Coal Reserves have been declared.

Average
Seam
Width
m
1.70
9.96
1.90

IM
%
4.62
5.07
4.06

ASH
%
32.24
34.08
40.03

VM
%
25.82
20.53
17.56

CV
MJ/Kg
19.38
17.74
16.03
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Figure 93 provides a visual illustration of the Coal Resources per seam over the Vlakfontein and
Grootfontein Project Areas. The current mining pit is also illustrated.
Figure 93: Nigel Projects Coal Resource and Mining Areas per Seam

Nigel Projects Coal Resource and Mining Areas per Seam

February 2019

The limited washability data for the N series of drillholes on Vlakfontein was used to establish
indicative washability figures. The wash samples were correlated as best as possible to the lithology
and coded seams. However, due to the gaps in the data it is not deemed that reliable and hence they
should be used as indicative. An average of the washability values was calculated for the different
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seams at a 1.5, 1.6 and 1.7 wash fraction. The results of this exercise can be seen in Table 34. The
theoretical product yields range from 9.91 % with a CV of 24.02 MJ/kg for Seam 3 at a RD of 1.5, to a
theoretical yield of 67.65 % at a CV of 23.92 MJ/kg for Seam 1 at a RD of 1.7. This exercise suggests
that Seam 2 could theoretically yield approximately 50 % for a CV around 22 MJ/kg at a 1.7 RD.
Table 34: Indicative Washability Figures for the Vlakfontein Drilling
Wash RD
1.5

1.6

1.7

Seam
Seam 1
Seam 2
Seam 3
Seam 1
Seam 2
Seam 3
Seam 1
Seam 2
Seam 3

Average Theoretical Product Yield
%
43.94
25.10
9.91
56.03
40.44
18.48
67.65
52.60
36.59

Average CV
MJ/kg
26.03
24.12
24.02
25.12
22.68
22.78
23.92
21.03
20.78

7.6.1.2 Clay
The Clay Mineral Resources (Table 35) are stated with a cut-off of 0.5 m width and only volumetric
figures are stated as there are no reliable density figures. Based on the full physical property analysis
conducted on the drill samples and the historical mining of the clay for bricks, the clay horizon Mineral
Resource is for brick-making quality clay. The Mineral Resources cover all three properties and have
been declared as such. All Mineral Resources fall within the Indicated and Inferred categories. The in
situ Clay Mineral Resource is used by Brikor in their brick making industry and is not sold as a specific
clay product. The Clay Mineral Resources are stated as 100% attributable to Brikor and take into
account depletions up to and including January 2019. Further exclusions include a 9 m boundary pillar
and the Grootfontien road. The continuity of the brick making clay horizons has been determined by
the drilling and sampling conducted by Brikor.
Table 35: Nigel Projects Clay Mineral Resources @ 0.5 m Cut-off as at 1 February 2019
Clay Horizon

Volume
Mm3

Vlakfontein
Forest Blend
Chocolate
Total
Grootfontein
Forest Blend
Chocolate
Total
Plant 1
Forest Blend
Chocolate
Total
Total
Forest Blend
Chocolate
TOTAL
Notes:
1.
2.
3.

Indicated Resources
Approx. Area
Coverage
Mm²

Approx.
Width
m

Volume
Mm3

Inferred Resources
Approx. Area
Coverage
Mm²

Approx.
Width
m

3.81
2.71
6.53

0.48
0.59
1.07

7.87
4.61
6.08

8.76
1.33
10.10

0.88
0.30
1.18

9.96
4.48
8.60

3.50
8.58
12.08

1.05
2.37
3.43

3.32
3.62
3.52

1.59
1.50
3.09

0.48
0.34
0.82

3.32
4.47
3.80

2.89
1.53
4.42

1.21
0.56
1.77

2.39
2.75
2.50

14.12
5.54
19.66

1.84
1.26
3.10

7.66
4.41
6.34

6.35
10.09
16.44

2.26
2.96
5.23

2.80
3.40
3.15

Mineral Resources are stated as 100% attributable to Brikor.
Geological loss is made up of 10% for sills and dykes and 5% for faulting.
Mineral Resources are inclusive of Mineral Reserves; however, no Mineral Reserves have been declared.
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7.6.2 Mineral Resource Statement for Rayton and Marievale No. 5 Rock Dump

SAMREC 12.1 (iv)(viii)

The Clay Mineral Resources (Table 36) are stated with a cut-off of 0.5 m width and only volumetric
figures are stated as there are no reliable density figures. Based on the full physical property analysis
conducted on the drill samples and the historical mining of the clay for bricks, the clay horizon Mineral
Resource is for brick-making quality clay. All Mineral Resources fall within the Indicated and Inferred
categories. As at the Nigel Projects, the in situ Clay Mineral Resource is used by Brikor in their brick
making industry and is not sold as a specific clay product. The Clay Mineral Resources are stated as
100% attributable to Brikor and take into account historical pit depletions. Further exclusions include
a 9 m boundary pillar. The continuity of the brick-making clay horizons has been determined by the
drilling and sampling conducted by Brikor.
Table 36: Rayton Clay Mineral Resources at @ 0.5 m Cut-off as at 1 February 2018
Indicated Mineral Resources
Approx.
Approx.
Volume
Area
Width
Coverage
3
Mm
Mm²
m

Clay
Horizon
Useable
Clay
TOTAL
Note:
1.
2.
3.
4.

0.448
0.448

0.109
0.109

Inferred Mineral Resources
Approx.
Approx.
Volume
Area
Width
Coverage
3
Mm
Mm²
m

4.1
4.1

0.199
0.199

0.058
0.058

Approx.
Overburden
Width
m

3.4
3.4

2.6
-

Cut-off of 0.5 m clay seam width applied.
A Geological loss of 10% (for sills, dykes and faulting) has been applied to the Mineral Resources.
Mineral Resources are inclusive of Mineral Reserves; however, no Mineral Reserves have been declared.
The Inferred Mineral Resources have a large degree of uncertainty as to their existence and whether they can be
mined economically. It cannot be assumed that all or any part of the Inferred Mineral Resource will be upgraded to
a higher confidence category.

The aggregate Mineral Resource for the Marievale No. 5 Rock Dump (Table 37) is stated in volumetric
figures only.
Table 37: Marievale No. 5 Rock Dump Mineral Resources as at 1 February 2018
Commodity
Aggregate
TOTAL
Notes:
1.
2.

Indicated Mineral Resources
Approx. Area
Approx.
Volume
Coverage
Dump Height
Mm3
m²
m
0.134
0.024
5.6
0.134
0.024
5.6

Inferred Mineral Resources
Approx. Area
Approx.
Volume
Coverage
Dump Height
Mm3
m²
m
-

Mineral Resources are stated as 100% attributable to Brikor.
Mineral Resources are inclusive of Mineral Reserves; however, no Mineral Reserves have been declared.

From the analysis conducted, the size range for the above Mineral Resource is shown in Table 38. The
Matrolab analysis on the Marievale No. 5 Rock Dump material has deemed the material to be suitable
for G2 (crusher run), G5 (sub base), rock dump (unselected and unsorted) and crusher sand as it meets
the criteria set out in the SABS 1083 Standard for coarse aggregate.
Table 38: Marievale Rock Dump Sieve Analysis (Average of the Eight Composite Samples)
Ph
6.4

ACV
(dry)
(%)
16.5

10%
FACT
(dry)
(kN)
265

Average Sieve Analysis (% passing)
53.0
100.0

37.5
97.4

26.5
84.4

19.0
68.8

13.2
55.4

9.5
44.1

6.7
34.8

4.75
28.7

2.36
21.0

1.18
16.1

0.60
12.7

0.425
11.2

0.300
9.9

0.150
7.7

0.075
6.7
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7.7 MINERAL RESOURCE RECONCILIATION

SAMREC 4.5 (vi)

A reconciliation of the 2019 Coal and Mineral Resources with the 2018 Coal and Mineral Resources has
been conducted. The changes in the declared Coal and Mineral Resource statements can be attributed
to the depletions related to the mining activities. The depletions for the coal at Vlakfontein are higher
than actual production figures as the depletions in 2018 were understated. The reconciliation of the
seam thickness for the Seam 2 at Vlakfontein shows an increase in the seam width due to the fact that
the remaining Seam 2 is the wider portion of the seam.
The Grootfontein numbers are essentially unchanged because there was no new drilling or mining
depletions. The slight variances are due to a change in methodology of the reporting. In 2018, the
whole model was used to compile the numbers, whereas in 2019 the tongrad process in Datamine was
used. Overall, the change is less than 1%.
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Table 39: Vlakfontein Reconciliation with Respect to the 2018 and 2019 Coal Resource Statements
Seam Name

Volume

RD

Tonnes GTIS

Geo Loss

Mm3

t/m3

Mt

%

Seam 1
Seam 2
Seam 3

0.18
5.33
0.51

1.66
1.60
1.73

0.29
8.53
0.88

15
15
15

Seam 1
Seam 2
Seam 3

0.25
6.78
0.51

1.65
1.60
1.73

0.41
10.85
0.89

15
15
15

Seam 1
Seam 2
Seam 3

-29%
-21%
-1%

0%
0%
0%

-29%
-21%
-1%

Tonnes
less Geo
Loss TTIS
Mt

Average
Seam
Width
m
2019
0.25
1.84
7.25
11.36
0.75
3.03
2018
0.35
1.80
9.22
10.39
0.76
3.03
Reconciliation
-29%
2%
-21%
9%
-1%
0%

IM

ASH

VM

FC

TS

CV

%

%

%

%

%

MJ/kg

4.58
5.41
4.75

32.56
33.87
38.71

25.66
20.83
18.84

37.06
46.67
40.76

3.09
0.64
0.31

19.26
18.14
16.07

4.62
5.40
4.76

32.47
34.08
38.69

25.70
20.73
18.85

37.11
46.38
40.79

3.12
0.64
0.31

19.28
18.07
16.08

-1%
0%
0%

0%
-1%
0%

0%
0%
0%

0%
1%
0%

-1%
0%
0%

0%
0%
0%
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Table 40: Grootfontien Reconciliation with Respect to the 2018 and 2019 Coal Resource Statements
Seam Name

Volume

RD

Tonnes GTIS

Geo Loss

Mm3

t/m3

Mt

%

Seam 1
Seam 2
Seam 3

0.50
2.74
0.28

1.65
1.62
1.75

0.83
4.44
0.50

15
15
15

Seam 1
Seam 2
Seam 3

0.49
2.73
0.26

1.65
1.62
1.75

0.82
4.43
0.45

15
15
15

Seam 1
Seam 2
Seam 3

2%
0%
10%

0%
0%
0%

2%
0%
10%

Tonnes
less Geo
Loss TTIS
Mt

Average
Seam
Width
m
2019
0.70
1.70
3.77
9.96
0.42
1.90
2018
0.69
1.64
3.76
9.79
0.38
2.06
Reconciliation
2%
4%
0%
2%
10%
-8%

IM

ASH

VM

FC

TS

CV

%

%

%

%

%

MJ/kg

4.62
5.07
4.06

32.24
34.08
40.03

25.82
20.53
17.56

37.29
44.56
40.07

3.10
0.58
0.31

19.38
17.74
16.03

4.62
5.07
4.10

32.25
34.08
40.06

25.81
20.52
17.62

37.28
44.56
39.95

3.10
0.58
0.31

19.37
17.74
15.97

0%
0%
-1%

0%
0%
0%

0%
0%
0%

0%
0%
0%

0%
0%
1%

0%
0%
0%
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A reconciliation of the Clay Mineral Resource was carried out, as shown in Table 41. This shows a
decrease in the volume of both the Forest Blend and Chocolate clay horisons is due to the mining
activity during 2018. Depletions are until end January 2019.
Table 41: Reconciliation with Respect to the 2018 and 2019 Clay Mineral Resource Statement
Clay Horizon
Year
Vlakfontein
Forest Blend
Chocolate
Total
Grootfontein
Forest Blend
Chocolate
Total
Plant 1
Forest Blend
Chocolate
Total
Total
Forest Blend
Chocolate
TOTAL

Indicated Mineral Resources
Volume
Mm3
2018
2019
Variance

Inferred Mineral Resources
Volume
Mm3
2018
2019
Variance

4.27
2.90
7.16

3.81
2.71
6.53

-0.46
-0.18
-0.64

8.77
1.33
10.10

8.76
1.33
10.10

0.00
0.00
0.00

3.50
8.58
12.08

3.50
8.58
12.08

0.00
0.00
0.00

1.72
1.69
3.41

1.59
1.50
3.09

-0.13
-0.18
-0.32

2.94
1.60
4.54

2.89
1.53
4.42

-0.06
-0.07
-0.12

14.76
5.92
20.67

14.12
5.54
19.66

-0.63
-0.38
-1.01

6.45
10.18
16.62

6.35
10.09
16.44

-0.10
-0.08
-0.18
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8 TECHNICAL STUDIES

SAMREC 5.1 (i)
SAMREC 12.1 (i)

8.1 INTRODUCTION
Grootfontein is currently still a prospecting area. The Rayton Project has ceased mining activities and
is excluded. Mining activities are active at Vlakfontein producing clay and coal used in the fabrication
of bricks. However, no mine design with a level of detail required to support and report appropriate
information and convert Mineral and Coal Resources to Mineral and Coal Reserves is available. Thus,
this CPR is set up exclusively as a Mineral and Coal Resource CPR.

8.2 GEOTECHNICAL AND GEOHYDROLOGY

SAMREC 5.2 (viii)

This CPR is designed as a Mineral and Coal Resource CPR. Geotechnical and geohydrological factors
were not investigated.

8.3 MINE DESIGN AND SCHEDULE

SAMREC 12.1 (v)

This CPR is designed as a Mineral and Coal Resource CPR. The mine design and schedule were not
investigated.
The Vlakfontein project area is an open pit operating mine with truck and shovel combinations
producing clay and of coal for the brick making process. The primary product for the operation is the
production of clay used to make bricks. The operation also utilises coal produced for the pit in the
brick making process.

8.4 METALLURGICAL (PROCESSING / RECOVERY)

SAMREC 5.3 (iii)(vi)
SAMREC 5.6 (viii)

The Brikor processing facilities consist of a coal washing or destoning plant and two brick making
factories.
Mined coal is transported to a coal washing plant. The primary purpose of the coal mining and washing
facilities is to supply the brick plants with coal of sufficient quality first before selling to other
customers.
The coal washing as well as brick making technology used is based on industry standards and is well
understood. As a result, there is no risk to economic extraction of the Coal Resources.

8.4.1 Metallurgical Testwork and Bulk Sampling

SAMREC 5.3 (i)(ii)(iv)

No recent metallurgical testwork or bulk sampling has been conducted or reviewed. Expected
metallurgical performance can be predicted utilising historic and current production efficiencies.

8.4.2 Deleterious Elements

SAMREC 5.3 (v)
SAMREC 12.1 (iv)

The sulphur in the total Coal Resource for Vlakfontein and Grootfontein is estimated to be below 1%.
Furthermore, historic production data indicates that sulphur concentrations were sufficiently below
0.5%.
Less than 1% of brick waste is discarded. No deleterious elements are believed to be present in these
waste streams.
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8.5 MARKET STUDIES AND CONTRACTS
8.5.1 Coal

SAMREC 5.6 (i)(ii)
SAMVAL T1.18

8.5.1.1 Market
The coal industry makes a significant contribution to the South African economy through the revenue
it generates and the employment it provides. More than half of the coal produced in the country is
used to generate electricity, with one-third used to produce liquid fuels and the remainder used in the
metallurgical industry.
The coal sector remained the biggest revenue generator of all commodities for South Africa in 2018,
earning ZAR139 billion, up from ZAR119 billion in 2017, according to the Minerals Council South Africa.
Approximately half of the revenue is generated from export sales. South Africa’s coal industry employs
approximately 87,000 people, with employee earnings of approximately ZAR25 billion. Figure 94
illustrates the revenue generated per commodity in South Africa.
Figure 94: Annual Mining Revenue per Commodity in South Africa (ZAR billion)

Source: PWC, StatsSA

South Africa is also the largest producer of coal in Africa, producing in excess of 90% of the coal on the
continent, while also being the world’s seventh largest coal producer, accounting for approximately
3.3% or 252.6 Mt of total production in 2017.
8.5.1.2 Coal Reserves
It has been estimated that there are over 1,000,000 Mt of Proved Coal Reserves worldwide. This
means that there is enough coal, at current rates of production, to last around 134 years. In contrast,
proven oil and gas reserves will last between 50 and 53 years at current production levels (BP
Statistical Review, 2018).
Coal Reserves are available in almost every country worldwide, with recoverable reserves in nearly
80 countries. Although the largest reserves are in the USA, Russia, China, and India, coal is actively
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mined in more than 70 countries. By contrast, Russia, Iran, and Qatar control 48% of the world’s gas
reserves, and close to 48% of the world’s oil reserves are located in the Middle East. Most coal is
consumed domestically; only 15% is traded internationally. In a number of countries coal is also the
only domestically available energy fuel, and its use is motivated by both economic and energy
security considerations.
Although China is rich in coal resources, based on the current massive production rates every step to
enhance the production capacity will be subject to constraints from a multitude of unfavourable
factors. Coal production capacity is constrained by resource-reserve conditions. Coal Resources at
depths of 1,000 m account for 53% of China’s total Coal Reserves. After long‐term large‐scale
exploration, shallow coal resources in the key coal production areas have been depleted, leaving an
average mining depth of approximately 600 m. Coal exploration becomes more difficult as the mining
depth increases, and there is also a lag in technology. Therefore, the problems associated with deep
mining will increase.
After centuries of mineral and coal exploration, the location, size and characteristics of most
countries’ coal resources are relatively well known. What tends to vary much more than the assessed
level of the coal resource is the level classified as Proved Recoverable Coal Reserves. Proved
Recoverable Coal Reserves are the tonnage of coal that has been proven by exploration drilling and
are economically and technically extractable. The worldwide Proved Coal Reserves as at end of 2017
are displayed in Table 42.
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Table 42: Proved Coal Reserves at End of Year 2017
Country

Anthracite and Bituminous
Mt

US
Canada
Mexico
Total North America
Brazil
Colombia
Venezuela
Other S. & Cent. America
Total S. & Cent. America
Bulgaria
Czech Republic
Germany
Greece
Hungary
Poland
Romania
Serbia
Spain
Turkey
United Kingdom
Other Europe
Total Europe
Kazakhstan
Russian Federation
Ukraine
Uzbekistan
Other CIS
Total CIS
South Africa
Zimbabwe
Other Africa
Middle East
Total Middle East & Africa
Australia
China
India
Indonesia
Japan
Mongolia
New Zealand
Pakistan
South Korea
Thailand
Vietnam
Other Asia Pacific
Total Asia Pacific
Total World
Source:

220,800
4,346
1,160
226,306
1,547
4,881
731
1,784
8,943
192
1,099
8
276
19,808
11
402
868
378
70
1108
24,220
25605
69,634
32039
1,375
1,509
130,162
9,893
502
2,756
1,203
14,354
68,310
130,851
92,786
15,068
340
1,170
825
207
326
3,116
1,326
314,325
718,310

SubBituminous
and Lignite
Mt
30,116
2,236
51
32,403
5,049
24
5,073
2,174
2,541
36,100
2,876
2,633
6003
280
7112
319
10,975
5172
76,185
_
90,730
2336
93,066
_
66
66
76,508
7,968
4,942
7,530
10
1,350
6,750
2,857
1,063
244
687
109,909
316,702

Total
Mt
250,916
6,582
1,211
258,709
6,596
4,881
731
1,808
14,016
2,366
3,640
36,108
2,876
2,909
25,811
291
7514
1,187
11,353
70
6,280
100,405
25,605
160,364
34375
1,375
1,509
223,228
9,893
502
2,822
1,203
14,420
144,818
138,819
97,728
22,598
350
2,520
7,575
3,064
326
1,063
3,360
2,013
424,234
1,035,012

Share of
Total
Mt
24.24%
0.64%
0.12%
25.00%
0.64%
0.47%
0.07%
0.17%
1.35%
0.23%
0.35%
3.49%
0.28%
0.28%
2.49%
0.03%
0.73%
0.11%
1.10%
0.01%
0.61%
9.70%
2.47%
15.49%
3.32%
0.13%
0.15%
21.57%
0.96%
0.05%
0.27%
0.12%
1.39%
13.99%
13.41%
9.44%
2.18%
0.03%
0.24%
0.73%
0.30%
0.03%
0.10%
0.32%
0.19%
40.99%
100.00%

BP Statistical Review of World Energy June 2017.

8.5.1.3 Supply and Demand
8.5.1.3.1 Global Supply
Coal production rose by approximately 3.2 % in 2017 or 105 million tonnes of oil equivalent (“Mtoe”),
which is the fastest growth rate since 2011. The largest contributors to the overall increase was China
and the US with an increase in production 56 Mtoe and 23 Mtoe respectively. China had at the
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beginning of 2016 implemented a number of measures to reduce the scale of excess domestic capacity
and to improve the productivity and profitability of their remaining mines (BP, 2017). These were
focused on the reduction of capacity amongst smaller, less productive mines and encouraging greater
consolidation. In addition, China imposed a restriction on the maximum operating days for coal mines
from 336 days down to 276 days. The increase in production in 2017 was a direct result of policy
measures to increase coal supplies so as to ease price pressures on the more productive mines.
Figure 95 below shows the global coal production for 2017.
Figure 95: Global Coal Production

Source: Compiled from BP Statistical Review of World Energy (June 2018)

8.5.1.3.2 Global Demand
Coal consumption in 2017 increased for the first time since 2013 years, up 25 Mtoe or 1%. Its share in
global primary energy consumption has, however, fallen to below 28%, its lowest share since 2004.
The largest decline for a second consecutive year was in the USA, with a decline of 8.4 mtoe or 2.5%
year on year. Ukraine and Germany also saw a significant decline in consumption, down 5.1 mtoe and
4.6 mtoe, respectively. India, on the other hand saw growth in consumption of 18.3 mtoe and Pakistan
increased their consumption of coal by 26% to 7.1 mtoe. Figure 96 shows the global consumption of
coal for 2017.
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Figure 96: Global Coal Consumption

Source: Compiled from BP Statistical Review of World Energy (June 2018)

According to BP (2017), the shift away from coal is largely due to the increasing availability and
competitiveness of natural gas and renewables, in combination with government and societal
pressure to shift towards cleaner, lower carbon fuels. Evidenced is the significant growth of
renewable energies and natural gas as primary energy sources in recent years. 2017 saw an
exceptional growth of 3% in global natural gas consumption, while renewable energy consumption
grew by 14.8% in 2017. Global consumption of natural gas has increased 2.3% on average over the last
decade, while renewable energy in power generation grew 16.1% on average over the last decade.
8.5.1.3.3 Local Supply and Demand
Coal provides about 72% of South Africa’s primary energy needs, with 53% of the coal produced in the
country used for electricity generation, 33% in the petrochemicals industry, 12% in the metallurgical
industry and 2% for domestic heating and cooking.
Coal is expected to remain key to the country’s primary energy industry for at least the next decade,
despite South Africa’s programmes to implement more renewable-energy sources in its power
generation mix. The new 4,764 MW Medupi power station will only enter commercial production by
2020, while the 4,800 MW Kusile power station is scheduled for completion 2022.
South Africa’s total production of saleable coal increased slightly from 251.1 Mt in 2016 to 252.3 Mt in
2017. Eskom is the biggest off-taker of domestically produced coal, which is used to fuel its 12 existing,
coal-fired power stations, as well as the Medupi and Kusile power stations that are still under
construction.
Government is also considering the construction of a third new large coal-fired power station, Coal 3,
while the first preferred bidders have been selected under the first round of the Department of
Energy’s Coal Baseload Independent Power Producer Procurement Programme.
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Eskom has experienced severe supply constraints in 2018. One of the primary reasons for shortages at
Eskom was the failure of Gupta-owned Tegeta to meet its contractual supply agreements with it’s
mines, Optimum and Koornfontein, having been placed under business rescue. Eskom’s failure to meet
its stay-in-business capital expenditure commitments at its cost-plus mines has also resulted in massive
declines in production levels. In some instances, the mines are only delivering 20% of their planned
production. High export prices have also incentivised the export of coal over domestic sales for several
producers.
Supply shortages at Eskom does however present a signifcant opportunity for small-scale, emerging
coal miners. Small-scale coal mines account for approximately 60% of the current medium-term
contracts at Eskom and 80% of the current short-term contracts, with the number of thesecontracts
set to increase under current conditions.
Table 43 below shows South Africa’s total production and sales since 1991.
Table 43: South African Coal Production and Sales
Year

Production

kt
1991
178,464
1992
177,370
1993
183,963
1994
196,454
1995
205,639
1996
204,996
1997
219,267
1998
223,784
1999
222,271
2000
224,907
2001
223,495
2002
220,270
2003
237,872
2004
243,372
2005
244,988
2006
244,832
2007
247,666
2008
252,699
2009
250,538
2010
257,206
2011
250,706
2012
259,012
2013
256,282
2014
261,579
2015
252,077
2016
251,012
2017
252,343
Source: DMR Statistics

Mass
Kt
132,604
129,580
131,812
138,824
146,030
146,048
159,688
156,814
155,338
155,532
152,162
157,614
168,942
178,675
173,437
177,049
182,770
197,033
184,677
186,366
177,889
185,548
183,914
183,623
179,133
181,434
181,347
(2014), COM

Local Sales
Value
Unit Value
ZAR'000
ZAR/t
4,505,897
34
5,066,692
39
5,193,062
39
5,520,320
40
6,338,789
43
6,786,627
46
7,810,624
49
8,217,899
52
8,307,617
53
8,835,357
57
9,564,521
63
11,771,017
75
13,243,714
78
13,644,186
76
14,878,140
86
16,245,874
92
19,718,642
108
30,104,161
153
34,442,650
187
33,702,229
181
37,253,525
209
44,091,664
238
49,569,211
270
55,043,417
300
56,573,687
316
61,487,485
339
69,083,470
381
Statistics (2018)

Mass
kt
49,265
49,638
52,189
54,838
59,676
60,169
57,696
67,089
66,279
69,955
69,304
69,438
71,556
67,947
71,442
68,747
67,675
60,631
60,539
66,770
68,807
76,009
74,566
72,107
74,357
68,905
70,049

Export Sales
Value
Unit value
ZAR'000
ZAR/t
4,279,399
87
4,357,067
88
4,520,897
87
4,832,287
88
6,478,785
109
8,104,407
135
8,476,765
147
9,806,048
146
9,373,577
141
11,203,341
160
17,031,522
246
18,696,807
269
13,490,623
189
14,494,479
213
21,155,176
296
21,620,934
314
24,447,656
361
44,706,204
737
31,006,559
512
37,477,184
561
50,548,678
735
52,226,904
687
51,813,484
695
48,690,289
675
46,669,026
628
50,465,928
732
61,277,987
875

Total Sales
Mass
Value
kt
ZAR'000
181,869
8,785,295
179,218
9,423,760
184,002
9,713,960
193,663
10,352,607
205,706
12,817,574
206,218
14,891,034
217,384
16,287,389
223,903
18,023,947
221,616
17,681,195
225,487
20,038,698
221,466
26,596,043
227,052
30,467,824
240,499
26,734,337
246,621
28,138,666
244,879
36,033,316
245,796
37,866,808
250,445
44,166,298
257,664
74,810,365
245,216
65,449,209
253,136
71,179,413
246,697
87,802,202
261,556
96,318,568
258,480
101,382,695
255,730
103,733,705
253,491
103,242,712
250,339
111,953,412
251,396
130,361,457

8.5.1.3.4 Export
South Africa is the world’s fifth-largest coal exporter and exports about 28% of its coal production.
India, Pakistan and South Korea are the biggest importer of South African coal (81% of export tonnes),
followed by Europe (10%), and Africa (8%). The country’s coal exports reached record levels of 76.5 Mt
in 2017, up 5.1% from 2016. The Australian government’s Office of the Chief Economist, however,
noted in its Resources and Energy Quarterly for December 2018 that South Africa’s thermal exports
were down approximately 3.9% in the first nine months of 2018, with exports of approximately 70 Mt
forecasted for 2018. Forecast for 2019 and 2020 remain at approximately the same levels. Low
investment in new mines and Eskom’s shortage of domestic supply weigh down the forecast of export
tonnes.
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Most of the country’s coal exports are transported through the RBCT, which exported 76 Mt of coal in
2017. While South Africa’s coal exports have been increasing in the years since 2009, Chamber of Mines
CEO Roger Baxter noted at a presentation organised by IHS Energy in February 2016 that the country’s
overall share of the global thermal coal export market had declined to 8% by 2014, from 14% in 2004.
Given that India is the biggest buyer of South African coal exports, developments in the energy and
coal mining sectors of that country, are expected to have a significant impact on the future of South
Africa’s coal mining sector. This is despite India’s Prime Minster Narendra Modi’s administration having
instructed Coal India Limited (“CIL”), which produces about 80% of the country’s coal, to increase its
production to one-billion tonnes by 2020, and his announced plans for the country to halt all thermal
coal imports by 2017.
India’s thermalcoal imports have risen in the first nine months of 2018 on the back of strong demand.
Domestic production has not kept pace with the increased demand from India’s industrial and power
generating sectors. The Indian government has instructed the state-owned coal producer, Coal India,
to divert its production to power plants in preparation for winter, with the industrial sector having to
source coal from exporters. Domestic production has increased by almost 10% up to October 2018,
however, infrastructure bottlenecks have impeded efforts to ramp up production to the necessary
levels to meet increased demand. Despite the Indian government’s push for self reliance, imports are
forecasted to increase modestly in the near-term (Australian Office of the Chief Economist, 2018)).
Pakistan has emerged as an increasingly attractive export market with its imports increasing from 3.4
Mt in 2013 to 11.2 Mt in 2017. Market watchers have indicated imports could increase to 40 Mt by 2025
in conjunction with a massive coal-fired power station construction programme (Creamer Media Coal
Report, 2018). South Africa currently supply 60% of Pakistan’s coal requirements, with the remaining
coal coming from Indonesia (33%) and Afghanistan (7%). According to the CEO of Pakistan trading firm
Agro Trading, Sajid Hussein, Pakistan prefer the higher quality South African coal to maximise energy
per tonne, with the lower quality Indonesian coal preferred for blending. South Africa also holds a
significant freight advantage over Australia, Columbia and the US, and are therefore in a strong position
to takeadvantage of the increasing demand from Pakistan.
A significant risk for South African exports is technology. A portion of South Africa’s current and
potential export markets have invested or are planning to invest in high-efficiency, low-emissions
(“HELE”) technology forpower generation.
8.5.1.4 Coal Pricing
Coal prices reached marked lows in 2015, rebounding in 2016 largely on the back of increased coal
imports by China, as a result of the Chinese government forcing the closure of some mines to improve
the sustainability of its coal industry, as well as owing to weather related production impacts in the
country’s largest coal producing province. This trend continued into 2017 with Chinese imports of
metallurgical coal driven by strong domestic steel production and demand. The growth continued into
2018, boosting companies with coal exposure portfolios. Coal has been noted as the top performer in
South Africa in terms of commodity pricing over the past three years (PWC, 2018).
According to the Australian Office of the Chief Economist (2018), stronger steel production stabilised
metallurgical coal spot prices in September 2018 after a fall in the June quarter. Metallurgical coal
prices were supported by strong import demand from both China and India. Supply disruptions pushed
the premium hard coking coal (“HCC”) price (FOB Australia) to average an estimated USD220/t during
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the December 2018 quarter, 15% higher than the previous quarter, and 5.7% higher year-on-year. The
premium HCC spot price reached well over USD220/t average in November and December, reaching an
eight-month high. Supply disruptions were experienced from exporting producers in Australia and the
United States and domestic producers in China. Strong demand from India and China also contributed
to a tightening market. Supply growth and relaxing demand are expected to reduce the premium HCC
spot price from an estimated average of USD207/t in 2018, to USD145/t by 2020.
Due to ongoing constrained supply and strong demand, the HCC spot price is forecast to remain
relatively stable in the near-term, before declining to USD165/t and USD145/t in 2019 and 2020,
respectively. The price is expected to be driven down by both supply growth and an expected softening
of import demand from China, as steel production weakens and domestic production recovers. Despite
this, with strong demand growth expected from India, metallurgical coal prices are forecast to remain
relatively well supported over the next two years (Australian Office of the Chief Economist, 2018).
According to the Australian Office of the Chief Economist (2018), thermal coal prices were
unexpectedly strong and stable over the September quarter, partly on the back of strong demand from
China as a hot summer raised Chinese power demand, and partly related to an ongoing air-quality push
for high quality coal in Asia. Prices declined through the December 2018 quarter on weak import
demand from China. The Newcastle benchmark spot price (6000 kcal/kg net as received) averaged an
estimated USD100/t in the December 2018 quarter, a 13% decline from the previous quarter, but 6.9%
higher year-on-year. Prices declined to a six-month low to below USD100/t in November, primarily as
a result of falling Chinese import demand, due to stronger domestic production and softening power
demand in the period between summer and winter. Chinese imports are expected to fall sharply in
November and December on the back of tightened restrictions on coal imports. Prices are expected to
ease through 2019, as supply rebounds and demand moderates. It is forecast that the Newcastle
benchmark spot price will decline from an estimated average of USD105/t in 2018 to USD74/t in 2020,
primarily driven by declining import demand from China.
Figure 97 below shows the historical South African thermal coal export price.
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Figure 97: Historical Thermal Coal Price

Source: Minxcon database

8.5.1.5 Coal Outlook
Coal will continue to be a significant energy source for decades to come. Currently coal is used to
generate approximately 37% of the world’s electricity, and is essential in many industries, including
iron and steel manufacture. A number of analysts and associations, including the BMI, World Coal
Association (“WCA”), and the International Energy Association (“IEA”), have forecasted coal continued
significance in the energy mix for decades to come. WCA CEO Benjamin Sporton has said that “coal
will actually be the single-largest energy source in 2040”, while the IEA has projected coal to account
for 27% of global electricity supply by 2040, with an overall increase of 9% over current coal-generated
electricity supply (Creamer Media Coal Report, 2018).
Many countries around the globe strive to reduce their carbon emissions and other forms of pollution,
to mitigate climate change. Consumption of thermal coal has decreased in developed countries due to
regulatory measures to reduce reliance on fossil fuels. Investments seem to be focused on cleaner
energy sources, including, but not limited to renewable energies. This trend is likely to have a negative
on global coal consumption for decades to come. Evolving technology allowing for more efficient
burning of coal may however positively impact coal demand in the future
Although a number of coal-fired power generation projects have been cancelled in recent years in
South-East Asia, currently 100 GW of capacity is under construction in the region with still other
projects in the pipeline. Coal-fired electricity is also expected to increase in Africa, albeit on a smaller
scale. Future demand for thermal coal therefore depends on developing countries.
Boston Consulting Group (“BCG”) has noted that although the growth in Chinese thermal coal demand
has decreased, the decline is unlikely to be extensive. China has built a number of coal-fired power
plants between 2000 and 2016, which should be operational for a number of decades.
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South Africa, like many other countries, ratified the Paris Agreement on Climate Change, and
committed to reducing its reliance on fossil fuels to help limit the rise of global temperatures. This
comes at a time, however, when South Africa is in the process of expanding its coal-fired power
generation capacity with the newly built Medupi and Kusile power plants. In addition, South Africa’s
Department of Energy has announced its first preferred bidders under the Coal Baseload Independent
Power Producer Procurement Programme, a programme expected to contribute 2,500 MW to the
country’s coal-fired power generation capacity.
South Africa has made significant advances in the building its renewable-energy capacity, however it
is still very dependent on coal for energy. Coal currently provides approximately 72% of the country’s
primary energy needs. It is expected that coal will still play a vital role in South Africa’s energy mix
for decades to come.

8.5.2 Aggregate

SAMREC 12.1 (vi)

Most commercially available coarse aggregate and crusher sands in South Africa are materials processed
from a wide range of geological rock types, rather than naturally found deposits of pebbles. Sands may
be from natural sources (for instance pit sand or river sand) or may be produced by crushing and
screening in an aggregate plant.
The production of crushed aggregate may include quarrying (drilling and blasting) from solid rock, or
may start with selected secondary material from mines, building rubble or the metallurgical industry.
The sourced material is reduced into smaller particles by a primary crusher.
Crushing plant equipment settings are changed in response to the aggregate product required. The
secondary crushers reduce rock particles further, after which the product is screened through different
sized sieves to separate the particles into specific gradings. The different sized stones can then get
blended with other material for base course material or builder’s blend.
8.5.2.1 Supply and Demand
South Africa’s sand and aggregate sector is driven by the construction industry, particularly the civil
sector. The country’s aggregate and sand local sales increased by 2.3% from 64.7 Mt in 2016 to 66.2 Mt
in 2017, as a result of more workloads from larger infrastructural projects. Consequently, South Africa’s
local aggregate and sand sales value increased by 6.9% from ZAR7.0 billion in 2016 to ZAR7.3 billion in
2017 (Table 44, represented as free on rail or “FOR”), due to a higher production figures and a higher
unit value which rose by 1.9% from ZAR108/t to ZAR110/t.
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Table 44: South African Aggregate and Sand Sales (FOR)
Year
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017

Total Coarse Sales
Mass
Value
Unit Value
kt
ZAR mil
ZAR/t
37,923
2,001
53
47,144
2,550
54
50,678
3,077
61
45,218
3,359
74
41,182
3,492
85
39,078
3,419
88
38,203
3,570
89
40,009
3,948
99
46,553
4,710
101
48,124
5,333
111
49,995
5,938
119

Mass
kt
12,046
11,419
13 143
13,391
12,422
13,279
13,392
13,365
14,861
14,033
14,965

Total Fine Sales
Value
Unit Value
ZAR mil
ZAR/t
221
18
240
21
299
23
416
31
404
33
458
35
492
37
528
40
617
42
596
43
685
46

Combined Total Local Sales
Mass
Value
Unit Value
kt
ZAR mil
ZAR/t
50,187
2,233
45
58,563
2,790
48
63,873
3,374
53
58,608
3,775
64
53,604
3,896
73
52,625
3,865
73
51,595
4,062
79
53,374
4,476
84
61,414
5,327
87
62,158
5,929
95
64,951
6,624
102
64,741
7,008
108
66,241
7,294
110

Source: South Africa’s Mineral Industry (2014/2015); Minerals Council (2018).
Notes:
1. Coarse Sales Includes Crusher Sand.
2. Fine Sales Includes Natural Sand.

The market for sand and aggregate is derived from the primary building and construction activity,
which constituted 66.2 Mt of sales consumption in 2017. Demand for aggregate and sand has improved
in recent years on the back of road upgrades projects and development of new houses driven by the
implementation of the national infrastructure programme.
According to the 2018 Budget Review, the public sector spent more than ZAR2.7 trillion on
infrastructure between 1998/1999 and 2016/2017, with an average annual increase of 5.2% after
discounting inflation. State-owned enterprises (“SoEs”) were the biggest contributors to public-sector
expenditure, spending a total of ZAR1.2 trillion over this period. Municipalities and provincial
departments also increased their infrastructure spending, contributing a combined ZAR1.2 trillion to
build community-related infrastructure. The National Treasury expects government to invest
ZAR834.10 billion on public infrastructure over the Medium-Term Expenditure Framework period from
2018/2019 to 2020/2021 (Creamer Media Construction Report, 2018).
The private sector has, however, been less reluctant to invest in construction amid weak economic
growth, existing adequate capacity and policy uncertainty, with investors remaining cautious of
committing to long-term large investment projects. As at June 2018, Nedbank reported that fixed
investment activity remained weak and lagged improvement in business confidence following the ANC’s
leadership transition in December 2017. A lack of confidence is reflected in the latest ‘Nedbank Capital
Expenditure Project Listing’ report, which tracks projects valued at ZAR20 million and higher. The
value of the projects announced in 2018 was only supported by the signing of the delayed fourth round
of the Renewable Energy Independent Power Producer Procurement Programme (“REIPPPP”). The total
value of projects amounted to ZAR63.9 billion, which translates to annualised ZAR127.8 billion, up
from ZAR68.2 billion in 2017. Excluding the REIPPPP, the value of the projects amounts to annualised
ZAR51.8 billion. The number of projects increased slightly to an annualised 58 from 54 in 2017.
The role of aggregates is essential in the economy as it is a crucial building component in infrastructure
development, being the principal material of concrete and asphalt. The economy’s growth is almost
directly coupled with infrastructure and construction and when this stagnate, the rest of the economy
also stagnates. Construction aggregates demand is associated with population growth, which in turn
demands new capital expenditure and ongoing need for repair and replacement of infrastructure.
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8.5.2.2 Outlook
The negative outlook for economic growth will continue to hamper on private-sector project
investments. Government’s infrastructure development programme, however, is set to continue driving
the demand for raw materials like aggregates and sand in the construction sector in the medium term.
This growth will be underpinned by expansion in public works programmes coupled with energy and
transport infrastructure projects, as set out in the National Transport Master Plan. There is a huge
drive to develop the country’s rail network and ports infrastructure in a bid to improve the ease of
doing business in South Africa and thus increase the level of investment.
The National Transport Master Plan underscored by the National Infrastructure Plan aims to invest
ZAR751 billion on infrastructure projects until 2050, where 43% of this investment is earmarked for the
rail segment through the Passenger Rail Agency of South Africa (“PRASA”) and which is projected to
grow to about 350 Mt from 200 Mt by 2020 as a result of increased market demand. Urbanization will
also drive a large portion of construction growth in the next decade, which will lead to increase in
demand for aggregates and sand for housing projects on the back of government’s plans to build 1.5
million units by 2019.
Of the total planned government expenditure, infrastructure spending comprises around 16% of
government's planned spending over the next three years to 2022 (www.southafricanmi.com, 2019).
Mining companies decreased capital expenditure by 31% from 2014 to 2017. With the commodity
market rebounding from very low prices in 2015, mining companies are starting to revisit shelved
projects, as increased expansion will be required to meet higher demand.

8.5.3 Brickmaking Material

SAMREC 12.1 (vi)

South Africa has approximately 120 brick manufacturers of which about 36 are fixed kilns mostly
manufacturing face bricks and pavers and 84 are clamp kilns manufacturing stock bricks.
Clamp kilns do not have a permanent kiln structure. They are comprised of batches of unburnt bricks
packed in layers in a way that leaves voids. These voids are filled with an external fuel that firehardens the bricks in its vicinity. The unburnt brick piles are usually covered with insulation layers of
fired bricks, to improve energy efficiency and keep firing temperatures consistent.
Clamp kilns are common in older brick manufacturers and are reported to be a significant source of
harmful emissions and reduced air quality. Because of the lack of consistent, scientific data on clamp
kiln emissions, standard mathematical formulas are used nationally and internationally. From these
factors, emissions are deduced based primarily on fuel quantity and type, and the number of bricks
fired.
8.5.3.1 Supply and Demand
The country’s brickmaking materials (clay and shale) local sales increased by 16.6% to 9 Mt in 2014
compared with 2013. Overall, South Africa’s total brickmaking materials sales value increased by 6.3%
to ZAR151 million in 2014 (Table 45). No updated information of the 2015 figures were available from
the DMR at the time of this Report.
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Table 45: South African Brickmaking Materials Sales
Year

Local Sales
Value
ZARm

Mass
kt

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010
2011
2012
2013
2014

2,919
4,137
3,518
3,290
5,225
5,862
5,865
7,594
10,311
12,115
12,219
13,048
10,521
9,737
7,699
8,184
7,774
7,730
9,016

Unit Value
ZAR/t
22
33
26
25
37
46
46
66
84
118
148
165
132
126
117
142
138
142
151

8
8
7
8
7
8
8
9
8
10
12
13
13
13
15
17
18
18
17

Source: DMR Statistics (2015)

8.5.3.2 Outlook
The clay brick sector in South Africa is a modern, state of the art industry as far as mining and green
brick production is concerned (green being unfired). Owing to environmental issues of pollution, the
clamp kiln production is under threat and brick production processes will change in the future. The
increasing costs of brick manufacturing and shrinking profits will force South African brick
entrepreneurs, especially those making use of more traditional brick firing techniques to source
alternative, financially viable, energy efficient brick firing methods in an effort to contribute towards
a significantly cleaner environment.

8.5.4 Contracts
According to the Client, the coal that is produced by Brikor is supplied to the Group’s brick
manufacturing plants and coal merchants. The Nigel clay brick plants supply the residential and
commercial construction markets. It is, however, one of the business’ strategies to enter the lower
end of the market and it has successfully commenced with the production of the appropriate products.
No formal signed contracts were provided by the Client.

8.6 ENVIRONMENTAL STUDIES

SAMREC 5.5 (i)(iii)
SAMREC 12.1 (v)

The following environmental factors are pertinent to each of the Brikor Project Areas as identified
and described in their respective EMP and/or EIA documents. There are no environmental factors
that could materially impact the likelihood of eventual economic extraction.
No EIA or EMP documents have highlighted adverse impacts on nearby wetlands or water bodies from
any of the Project Areas. Minxcon deems the overall sulphur content across the seams weights low
enough to not pose an environmental threat, based on known information.
Vlakfontein
The 2010 EMP highlights that the Project Area is within 1.6 km of the Blesbokspruit and 350 m from
the Marievale Bird Sanctuary. Extraction will impact the topography but no threats on ecology are
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indicated. A vegetation management plan is in place, aimed at removal of alien species, as submitted
to the Department of Agriculture. Noise and dust pollution are noted to be monitored and controlled.
Grootfontein
The 2018 EIA/EMPR idenfitied sensitive wetlands will be affected by the proposed mining. The project
area has been impacted on since pre-1966 and the area is thus, greatly impacted. However, loss of
the wetlands, could have a significant negative downstream effect, thus creating an imperative need
for activities resulting in wetland loss to be mitigated and offset.
Plant 1
The only major impact highlighted in the 1994 EMP is the aesthetic impact of the workings on the
visual environment which would require management to eliminate maintenance once the operation
is closed.
The project will have no threat of contamination on the Blesbokspruit river catchment, which has
been declared a Ramsar1 wetland site. Per the 2012 EIA, the deposit is planned to be mined within
100 m of the property boundary, although the deposit extends beyond the property borders, with
excavations draining inwards in order to avoid any potential water pollution. The property will be
restored to agricultural use once mining ceases.
Rock Dump
The impact of future operations at the Rock Dump are restricted mainly to noise and dust pollution
which will have to be monitored and controlled, particularly to lessen the impact on the ecologies of
the nearby Marievale Bird Sanctuary. Impact on fauna, as per the EIA, will be minimal and no
mitigation measures are recommended. Vegetation management plan and soil remediation will have
to be implemented.
Rayton
The quarry has very low impact on the environment with no notable findings recorded in the 2008
EIA. Rehabilitation will mainly employ vegetation and storm water management and soil utilisation
plans.

8.7 LEGAL AND PERMITTING
Minxcon is not aware of any due diligence or other such studies, audits or reviews of the legal aspects
and tenure of Brikor being undertaken.
The Department of Water and Sanitation have completed site inspections regarding the proposed
WULAs. The DMR continually undertake environmental and mine health and safety site inspections.

8.8 TAXATION

SAMREC 5.6 (vii)

The normal company tax of 28% is applicable for Brikor. For all the mines, capital expenditure incurred
may be redeemed immediately against mining profits. All qualifying mining capital expenditure is

1

“The Convention on Wetlands, called the Ramsar Convention, is an intergovernmental treaty that provides the framework

for national action and international cooperation for the conservation and wise use of wetlands and their resources.” –
www.ramsar.org
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deducted from taxable mining income to the extent that it does not result in an assessed loss.
Accounting depreciation is eliminated when calculating the South African mining tax income. Excess
capital expenditure is carried forward as unredeemed capital to be claimed from future mining taxable
income.

8.9 SOCIAL OR COMMUNITY IMPACT

SAMREC 5.5 (iv)(v)

As required in Section 3 of the MPRDA, public participation processes (“PPP”) with interested and
affected parties (“IAPs”) have been conducted for the projects.

8.9.1 Social and Labour Plans
Social and labour plans (“SLPs”) have been approved as below for the Brikor Projects. Annual reports
are submitted to the DMR.
Vlakfontein, Plant 1 and Rock Dump
A comprehensive combined SLP was compiled, submitted and approved by the DMR for the
Vlakfontein, Plant 1 and Rock Dump properties together with a number of other dormant project
areas that Brikor holds. The combined SLP was compiled in 2011 and approved as part of each mining
right application submission. It incorporates the broader Brikor workforce with a provision of about
ZAR340,000 pa for execution, catering for the following costs:•

Skills Development Plan for mining team and brick-factory workers;

•

Human Resource Development, including training and learnership programmes with the
objective of ensuring availability of skilled labour;

•

Local Economic Development to uplift local businesses, run brick-laying school, and supply
bricks at discounted prices to local communities and establish a 5-year broiler-chicken
project for unskilled local people; and

•

Downscaling or Retrenchment.

Grootfontein
In order for a prospecting right to be converted to a mining right, the compilation of an SLP is required
as per the MPRDA. The SLP was submitted with the mining right application and is pending approval.
Rayton
The Rayton SLP, approved in January 2012, held the following provisions for execution:•

Adult Basic Education and Training (“ABET”) Education Funding (at least two suitable
candidates at ZAR9,000 pa = ZAR18,000 pa), offered to all Brikor employees. Human Resource
Development (bursary schemes) and additional skills development will be incorporated into
the company schemes;

•

Running of annual brick-making school for unskilled local people (ZAR20,000 pa), to which 15
local persons will be invited for training based at the main Bronkhorstspruit brick factory;

•

Support of local sustainable development businesses (in co-operation with the local
municipality; ZAR20,000 contribution from Rayton Quarry); and

•

Downscaling or Retrenchment: Brikor will establish a labour and management forum for
resolutions relating to downscaling.

8.9.2 Brikor Active SLP Initiatives
The following SLP initiatives are currently active:•

Library: Brikor, through Ilangabi, is currently in the process of gaining permissions to establish
a library in the local community (the Kwanele Primary School Project). Construction phase
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will commence shortly and library will be handed over to GDEP by the end of the year to be
complaint with a DMR completion date of 2020.
•

A Union Forum and Management Forum comprising mine workers are established.

•

ABET: three employees are attending ABET classes.

•

Bursary: one engineering student currently receives a bursary from Brikor.

•

Internship: one administration intern is employed, and one internship will commence in
March 2019.

•

Learnershisp: a total of 54 learnerships for disabled persons were sponsored by Brikor to
receive a qualification in Business Administration Services NQF Level 3 - they completed the
course in October 2018. New learnerships will commence in March 2019.

In addition, the DMR has recommended a housing allowance. This will be reviewed by Brikor/Ilangabi.

8.10 MINE CLOSURE
Mining companies are required to make financial provision for mining-related environmental
rehabilitation. Upon closure, the mine area will need to be monitored and rehabilitated as per the
EMPs/EIAs. Grootfontein currently constitutes an exploration project and as such is excluded here.
The financial provision for each site is updated in February of each year as the bank provides a
statement with the updated interest. The appointed Brikor surveyor provides the quantity figures as
required in terms of the DMR quantum calculation surveying the sites for 2019.
Table 46 shows the current financial provisions in place as required for the rehabilitation for each
Project Area, held as trusts and guarantees. The updated values that have been calculated by the
surveyor are also displayed, and are inclusive of 15% VAT. For the Nigel Project Areas, Ilangabi/Brikor
hold ZAR21.6 million in guarantees against a required quantum of ZAR21.8 million.
A Lombard guarantee to the value of ZAR3,178,997 is in place for Rayton (237MR). Rayton is in process
of being sold to Corobrik, who have provided an equal rehabilitation guarantee. The Brikor guarantee
from Rayton will be recovered from the DMR once all transfers have been completed and executed.
These funds will be utilised to make up for deficits of the current projects.
An amount of ZAR110,753 is in place for Grootfontein (10064PR) through a Nedbank guarantee. This is
a prospecting financial provision; the prospecting right is in the process of being converted to a mining
right, and provisions will be accordingly adjusted.
The Donkerhoek Project has been sold.
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Table 46: Brikor Mining Right Areas Financial Provision as at March 2019
Reference

Name of
Operation

169MR

Brikor Plant 1

10064PR

Brikor
Grootfontein
Prospect
llangabi
Vlakfontein
llangabi Rock
Dump

219MR
230MR

244MR

Lombard
Lombard
Nedbank

llangabi Ptn 27

232MR

Brikor
Donkerhoek
Brikor Rayton

Date of
Issue
2017/03/14
2019/02/06
2013/01/31

Amount Provided by
Brikor/Ilangabi
ZAR
3,529,730
4,326,237
110,753

Liberty
Trust
Liberty
Trust

2018/02/28

Lombard

2017/03/14
2019/02/06

3,747,595

2017/03/14
2018/02/28

1,726,306

Brikor Plant 3

122MR

237MR

Type of
Guarantee

Lombard
Lombard
Liberty
Trust
TOTAL
Lombard

12,324,279

2018/02/28
1,277,742

3,415,236

1,744,922

2017/11/26
3,178,997

TOTAL
Total Nigel Projects

Current.
Prospecting right in tho process of
being converted to a mining right.
Current.
Current (Dormant). A renewal
application submitted to DMR
7.2.2018 (Ref GP30/5/1/2/2(10065)
MR)
3 Year Clasure Plan approved
22.03.2016. Expires March 2019.
Extension requested from DMR.
3 Year closure plan approved 22
March 2016. Expires March 2019.
Extension requested 14.3.2019

Latest Quantum Update as at
Feb 2019
ZAR
9,268,478
37,592
11,704,174

796,592

7,659,215

3,915,700

3,471,228
2017/03/14
4,501,629

Lombard

Comments

43,354,654
35,674,028

Current and sold to Vibro Bricks and
Paving 27 10 2017. Section 11
submitted to DMR 28.5.2018
Sold to Corobrick 11.4.2017. Section
11 application submitted to DMR
25.1.2013. Corobrick provided a
guarantee to the DMR for
ZAR3,178,997.

4,771,706

2,108,463

40,261,920
33,381,751
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8.11 CAPITAL AND OPERATING COSTS
No discounted cash flow (“DCF”) was done for the Brikor Projects and hence no capital and operating
costs were sourced.

8.12 FINANCIAL ANALYSIS

JSE 12.9 (f)
SAMREC 5.8 (i)

8.12.1 Introduction

SAMVAL T1.2 T1.3

Minxcon was commissioned by Brikor to complete a compliant Mineral and Coal Resource CPR with a
full mineral asset valuation on the Nigel Projects and Rayton. The intended use of the valuation is
therefore to comply with the requirements of the JSE for the purpose of annual reporting.
The Competent Valuator relied upon the Mineral and Coal Resources and information compiled by Mr
Uwe Engelmann, a Competent Person who is registered with SACNASP and is a Member of the GSSA
included in a list of recognised organisations promulgated by the SSC from time to time. The Competent
Valuator is satisfied with the manner in which the Mineral and Coal Resources have been stated and
supports the methodology followed. No Mineral or Coal Reserves were declared.
The Competent Valuator assisted the Competent Person in the calculation of the modifying factors
applied to the Mineral and Coal Resources and confidently relies upon the information provided.

8.12.2 Valuation Approaches and Methods

SAMVAL T1.12

The following valuation approaches are three internationally accepted methods of valuing mineral
projects, and are summarised below as well as illustrated in Table 47:•

Income Approach: used to value development and production properties in the production
phase. This method relies on the “value-in-use” principle and requires determination of the
present value of future cash flows over the useful life of the mineral asset.

•

Market Approach: used to value exploration and development properties, based on the
relative comparisons of similar properties for which a transaction is available, in the public
domain. The market approach relies on the principle of “willing buyer, willing seller” and
requires that the amount obtainable from the sale of the mineral asset is determined as if in
an arm’s-length transaction.

•

Cost Approach: used to value early-stage exploration properties. The valuation is dependent
on the historical and/or future exploration expenditure on the mineral asset, and is a valuation
approach based on the economic principle that a buyer will pay no more for an asset than the
cost to obtain an asset of equal utility, whether by purchase or by construction.

Table 47: Acceptable Methods of Mineral Project Valuation
Early Stage
Exploration

Advanced
Stage
Exploration

Development
Properties

Production
Properties

Income

Not
generally
used

Less widely
used

Widely used

Widely used

Market

Widely used

Widely used

Less widely
used

Cost

Widely used

Widely used

Not generally
used

Quite widely
used
Not
generally
used

Valuation
Approach

Dormant Properties
Economically
Not Viable
Viable
Not
Widely used
generally
used
Quite widely
Widely
used
used
Less
Not generally
widely
used
used

Defunct
Properties
Not
generally
used
Widely
used
Quite
widely used
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Income Approach
The DCF valuation is based on future free cash flow discounted to present value. This analysis is
widely used within investment banking and company valuation. The DCF is based on the Production
Schedule and all costs associated to develop, mine and processing the Mineral Reserve. Relevant
taxation and other operating factors, such as recoveries, stay-in-business costs and contingencies are
incorporated into the valuation to produce a cash flow over the life cycle of the project.
It is generally acceptable to use Mineral Resources in the Cash Flow Approach if Mineral Reserves are
also present. These Mineral Resources and Mineral Reserves must be signed off by a Competent Person
in accordance with SAMREC (or other required Reporting Code). Additionally, Mineral Reserves must
be based on a Life of Mine Plan for an operating (going concern) mine, or at least a PFS for a mine
project.
Market Approach
The market approach was considered for this Project, as per SAMREC/SAMVAL Code requirements.
The market approach requires the comparison of the Project with relatively recent transactions of
Mineral Resource assets that have similar characteristics to those of the asset being valued. It is
generally based upon a monetary value per unit of the Mineral Resource (where available), or per
unit of defined tonnes (Measured, Indicated and Inferred). Typically, the comparable method uses
the transaction price of comparable assets to establish a value for the specific asset to be valued.
The difficulty of this approach within the mining industry is that there are no true comparables, since
each asset is unique with respect to key factors such as geology, mineralisation, costs, stage of
exploration, infrastructure, as well as peripheral issues such as social, political and environmental
aspects.
When transactions of mineral assets do occur, they rarely involve strictly cash, leaving the valuator
the task of converting blocks of shares, royalties or option terms into present-day monetary
equivalents. In the first cases, the defined value of the share (inclusive of whether it is transacted
at a premium or discount), at the time of the transaction, is applied to convert the share volume into
a cash value. The same principle is applied to royalties and option terms to convert these transaction
preferences into a cash basis.
Cost Approach
The cost approach relies on historical and/or future expenditure on the property and involves
estimation of the depreciated cost of reproducing or replacing the asset and improvements.
Reproduction cost refers to the cost at a given point in time of reproducing a replica asset, whereas
replacement cost refers to the cost of reproducing improvements of equal utility. In cases where
insufficient confidence exists in the technical parameters of the mineral asset, valuation methods
rely almost entirely on the principle of historical cost, implying that an asset’s value is correlated to
the money spent on its acquisition, plus a multiple of expenditures. A prospectivity enhancement
multiplier (“PEM”) is a factor applied to the total cost of exploration, the magnitude of which is
determined by the level of sophistication of the exploration for which positive exploration results
have been obtained.
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8.12.2.1 Methodology Justification
Brikor has various operations in Gauteng, namely:1. Two clay brick manufacturing plants, located in Nigel, with production capacities in excess
of 170 million bricks per annum. These plants mainly produce semi-face and stock clay bricks
for the construction industry.
2. Clay and coal mining capacity of 2.0 Mtpa of which the coal contributes to approximately 2530% of the mining capacity.
The Brikor Projects are collectively considered a production property and most appropriate valuation
methodology would be the cash flow and market approach (Table 47). A SAMVAL Code requirement
for a DCF valuation is a Mineral Reserve supported by a detailed mine plan.
Modifying factors and assumptions are applied to the Indicated and Measured Mineral Resources to
determine the Mineral Reserves the portion of the Mineral Resource which is economically mineable
- the Mineral Reserve has been demonstrated as viable and justifiable under a defined set of
realistically assumed modifying factors. What constitutes the term ‘realistically assumed’ will vary
with the type of deposit, level of study that has been carried out and financial criteria of the reporting
entity. Deriving a Mineral Reserve without a mine design or mine plan through a process of factoring
of the Mineral Resource is unacceptable as per SAMREC Code guidance.
Brikor could not provide Minxcon with a mine design or mine plan and the cash flow approach could
therefore not be used. According to SAMVAL Code requirements, the Competent Valuator must apply
at least two valuation approaches. With the lack of a mine plan the cash flow approach could not be
used and from Table 47, it can also be seen that the cost approach is not generally used for production
properties. It was therefore the opinion of the Competent Valuator that the only method that could
be used to conduct an appropriate mineral asset valuation on Brikor was the market approach.

8.12.3 Valuation Date

SAMVAL T1.13

The effective date of this valuation is 1 February 2019. The valuator is not aware of any material
changes that occurred between the valuation date and Report date.

8.12.4 Valuation Summary and Conclusions
8.12.4.1 Clay and Aggregates

SAMREC 5.6 (iii)(iv)
SAMREC 5.8 (iii)(iv)
SAMVAL T1.14
SAMVAL T1.15

The two acceptable methodologies prescribed by SAMVAL for production properties is the income and
the market approach (Table 47).
Market Approach
However, serious problems occur when the market approach is used in the valuation of active pits and
quarry operations that mine clay and aggregate, because timely transactions are rare. Sold properties
and the subject properties to be valuated differ in many ways. Some of the differences are:•

quantity or reserves of rock;

•

quality and type of the rock (differences in abrasion and chemical characteristics);

•

stage of development;

•

mining and environmental costs;

•

annual production rates;

•

product prices; and
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•

distance to markets.

Minxcon searched for similar South African and neighbouring countries’ properties for which
transactions are available. A number of transactions were sourced in the public domain during the past
decade. The hindrance with the transactions was that there were no Mineral Resources or Mineral
Reserves that were declared on any of the transactions sourced and the information regarding the
areas under consideration were limited. This meant that no average transaction price per Mineral
Resource tonne or per hectare could be calculated to be used on the Brikor resources.
Failing to find applicable information on transactions in South Africa or neighbouring countries,
Minxcon searched for international transactions as well. Based on searches through various
publications, Minxcon discovered that more than 100 aggregate operations in the USA were acquired
and sold during the past few years. Some of the operations involved one pit, others only had a form of
Mineral Resources with no ongoing operations and some involved multiple pits together with plants. Of
the more than 100 transactions uncovered only 25 actually published information regarding the sales.
Again, no Mineral Resources were reported for these transactions. It was therefore unmanageable to
use these or any material transactions as direct comparisons for valuation purposes.
The reason is that data on transactions of other similar operations are both rare and meaningless
(discussed above).
Yardstick Method
An alternative market approach that is frequently used is the In Situ Mineral Resource (or “yardstick”)
method. The yardstick technique involves application of a heavy discount to the value of the total in
situ metal contained within the Mineral Resource. In theory all producers, irrespective of the
commodity produced, will strive to attain a certain margin. This method is based on the concept of a
known (i.e. classified) Mineral Resource in the ground being worth a certain fraction (the “yardstick”)
of the contained commodity value (metal in ground), using commodity prices ruling at the date of
valuation.
The value derived is usually an average market-based figure obtained from an analysis of recent
transactions in the applicable currency per ounce or per tonne. Valuation by the yardstick method will
generally reflect the optimism/pessimism of the market at that time, even though it tends to take a
longer-term view than other methods because the creation of a mine on the property is normally some
years in the future. The method is mostly used for exploration, pre-development and development
properties.
As discussed above, applicable information on recent transactions could not be sourced for clay and
aggregate transactions. Minxcon could however source the information for a number of other
commodities to form an indication what the Mineral Resources of the clay and aggregate in the ground
could be worth as a certain fraction of the contained commodity value. Figure 98 displays the average
commodity price values per transaction values of several transactions of several commodities. The
fractions range between 0.1% and 4.5% depending on the type of commodity. Base metals tend to trade
at around 2.5% of the in situ Mineral Resource basket price value while precious metals are slightly
lower at approximately 1.5%. Of all the commodities investigated limestone has the lowest trading
value per Mineral Resource value of 0.1%.
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Figure 98: Yardstick Ranges per Commodity

From the transactions per commodity considered above, it is clear that there is a large variation in
potential yardstick values, mirroring the variant commodities. Typically, the yardstick ranges between
0.5% and 2.5%, which is very comparable with base metal deposits. It is Minxcon’s opinion that clay
and aggregate will trade closer to the bulk commodities; limestone and coal fractions in Figure 98 and
a yardstick value range between 0.1% and 0.5% were therefore assumed appropriate to determine an
indicative value of the clay and aggregate. The valuation is very subjective and the results is only an
indication of the additional value of Brikor’s clay and aggregate.
The average price of the aggregate was calculated based on the actual sales of sand and stone during
2017. The price is inclusive of the delivery cost and amounts to ZAR123.60/t. The Competent Valuator
expects this value to remain valid for the period through 2019. The clay price is used is as supplied by
Brikor, which for the 2018/2019 book year was ZAR12.00/t.
For Brikor, the aggregate Mineral Resources as well as clay Mineral Resources are stated in volumetric
figures. In order to apply the yardstick method, the prices determined per tonne had to be multiplied
by the tonnage in order to determine the total Mineral Resource price. For the aggregate Minxcon used
the average dry bulk relative density of 2.53 t/m 3 and a density of 1.80 t/m3 for the clay. The rock
dump has broken ore and therefore a lower density of 2.00 t/m 3 was used instead of the average
density of 2.53 t/m3 as used for the aggregate. Based on these assumptions, the yardstick value of the
aggregate and clay ranges between ZAR0.83 million to ZAR4.13 million (Table 48). At a yardstick
fraction of 0.30%, the best estimated value is ZAR2.48 million.
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Table 48: Aggregate and Clay Values Based on Yardstick Valuation Method
Brikor Valuation
Range
Aggregate
Aggregate Resource
Aggregate Price
Total Mineral Resource Value
Aggregate Yardstick Value
Clay
Clay Resource
Clay Price
Total Mineral Resource Value
Clay Yardstick Value
Combined Value
Note:
1.
2.
3.
4.
5.

Unit
%

Lower Range
0.10%

Higher Range
0.50%

Best Estimated Value
0.30%

t
ZAR/t
ZARm
ZARm

268,000
123.63
33.13
0.03

268,000
123.63
33.13
0.17

268,000
123.63
33.13
0.10

t
ZAR/t
ZARm
ZARm
ZARm

66,143,603
12.00
793.72
0.79
0.83

66,143,603
12.00
793.72
3.97
4.13

66,143,603
12.00
793.72
2.38
2.48

Valuation is subjective and the results is only an indication of the additional value of Brikor’s clay and aggregate.
Yardstick ranges based on other bulk commodities as in Figure 98.
Mineral Resources based on total Indicated and Inferred Mineral Resources.
Aggregate density of 2.53 t/m3 used.
Clay density of 1.80 t/m3 assumed.

Income Approach
The other alternative method to use was the income approach. Minxcon could not source any mine
plan for the use in the income approach. Failing to source information for income approach it was
therefore impossible to prepare a second valuation for the clay and aggregate in compliance with the
SAMVAL Code.
8.12.4.2 Coal
The Competent Valuator performed an independent valuation on the Brikor’s Coal Resources. The
market approach was applied on the total Coal Resource as the primary and only valuation methodology
in determining the value of the asset.
8.12.4.2.1 Comparative Methodology
The following methodology was employed:•

Industry transactions based on arm’s-length transactions were sourced and expressed as a unit
value (USD/t).

•

The Coal Resource category ratios for the population in the database must be calculated to
assign unit values for each transaction per resource category. These are calculated by first
taking all transactions in the database within a specific Resource category and plotting a
distribution curve of the unit values (total transaction value divided by total attributable
Resources) against the proportion for a specific Mineral Resource category of total Mineral
Resources. The resultant outcome is a curve which illustrates the values of a specific category
given a specific proportion of the Mineral Resource category to total Mineral Resources. The
ratio between Measured, Indicated and Inferred could therefore be determined and applied to
each transaction based on it distribution of inferred, indicated and measured tonnes.

•

Each of the unit values was then adjusted for the specific economic price environment to
construct a database in today’s money terms for the coal industry and subsequently a value
curve and unit values for the different Coal Resource categories.

•

Project-specific risk was allocated for the areas in which Coal Resources exist. The Brikor
Project principal risk criteria were measured against these industry valuation standards in the
decision-making process to determine a project valuation index.
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•

Subsequently, an adjusted valuation curve was defined for the Brikor Project, whereby the
transaction values were increased or lowered, based on the Project risk index.

•

Considering the deviation of the Brikor Project valuation indices below or above the industry
mean, the industry value was adjusted to obtain a risk-adjusted value for the Project.

•

A range for minimum and maximum values was provided for the Coal Resource under review.

8.12.4.2.2 Transaction Price Adjustment for Current Day Terms
The transactions used to construct the valuation curve for this Report occurred at a specific point in
time and, therefore, at a specific USD-denominated coal price. The value a buyer is prepared to pay
and the seller is prepared to sell depends largely on the commodity price cycle. In order to report
historic transactions in current terms and compare all transactions on the same economic level, the
coal price was determined for each historic transaction at the time it took place. Historic transaction
values were then adjusted to current terms, by determining the difference in coal price from the
time of these historic transactions to the current USD coal price.
The current proxy coal price was determined by using the coal price for the three months preceding
the effective date of this Report, together with the twelve-month forecast for the coal price, to
calculate an appropriate price level as at the effective date of the Project valuation (see Table 49).
Table 49: Economic Parameters Used in the Valuation Approach
Coal Price
USD/t
Average

SAMREC 5.6 (iii)

93.32

The coal price referred to in the table above is for thermal or steam coal. It is the Richards Bay free
on board as it pertains to South Africa. It is also referred to as API4 and was sourced from The World
Bank. It should be noted that this price is not used directly in the valuation but is rather used as an
index price to adjust historic transaction values to align with current market expectation. Because
the USD API4 price is a daily quoted price and readily available, it was used as a proxy. Analysis of
historic price data has shown that increases in the local price vs. export price is very similar in the
longer run.
Owing to the small size and low coal quality of the Brikor coal deposit, it would typically only be
suitable as a source of coal for the domestic market. However, local coal prices are determined by
contracts which differ from mine to mine and not readily available on a real time basis. Because the
USD API4 price is a daily quoted price and readily available, it was used as a proxy. Analysis of historic
price data has shown that increases in the local price vs. export price is very similar.
Subsequent to the normalisation of each transaction to current transaction values, Minxcon plotted
the values of historical transactions on an arm’s-length basis, in relation to their specific stage of
Coal Resource classification. This methodology, when applied to exploration and resource
transactions, provides guidance in terms of a range of transaction values for the property, asset or
project being analysed and evaluated. This principle is used to reflect the current market expectation
that is likely to drive the calculated market value.Figure 99 demonstrates the valuation curve for
Coal Resources according to Resource categories.

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
158

Figure 99: Valuation Curve

USD/t (actual)

USD/t (Gompertz-adjusted)

Gompertz curve

8.12.4.2.3 Project Specific Valuation Parameters
From industry, the Canadian Institute of Mining CIM established a Special Committee on Valuation of
Mineral Properties (“CIMVAL”) and derived a valuation parameter matrix for determining mining
project risk, weighting different criteria such as depth, geology, mining process and legal tenure.
Minxcon adopted this matrix and modified classification and ratings to suit parameters that are
sensitive to this commodity. Minxcon also incorporated an additional category, namely the Social and
Environmental factor. Various ranges for each of these criteria applicable to the South African coal
industry were determined and used to construct a project risk index that relates the value for this
Project to that of the coal industry (Figure 100).
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Figure 100: Weighting of Valuation Risk Associated Parameter Matrix

8.12.4.2.4 Principal Valuation Modifying Factors

SAMREC 5.6 (vii)(ix)
SAMVAL T1.10

Table 50 to follow summarises the Project modifying factors used in the valuation for the Total Coal
Resources of Brikor. The numbers are indicative of the risk of each item compared to that of the
industry. The higher the number the lower the risk. The higher the number the lower the risk and
therefore the willingness of a buyer to place a premium on the project or operation.
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Table 50: Principal Valuation Modifying Factors for the Brikor Coal Project

Coal
Characteristic
s

Description

Calorific Value

Coal industry Calorific requirements ranges from as low as 15 MJ/kg up to 32 MJ/kg. The higher range CV requirement is normally for metallurgic coal
application with a CV range of 29 MJ/kg up to 32 MJ/kg (Anthracite and Coking Coal). Power station coal demand is usually split according to whether a
power station requires a high, medium, low or very low CV. The CV requirements for power stations ranges (Coal delivered):- High = 22-27 MJ/kg (also
includes export steaming coal); Medium = 20-22 MJ/kg; Low =18-20 MJ/kg; and Very low = 16-18 MJ/kg (on an air-dried basis). The indicative washability
figures of Brikor shows at best that a CV of 26 MJ/kg can be achieved but then with significant losses (yield of only 40%). The orebody therefore dictates
the market which in this case could only be for power station and other domestic use. The company strategically washes a small portion of the coal (+35%) to produce coal with a CV of 22 MJ/kg and then blend the washed coal with the remainder of the RoM coal to produce overall saleable coal qualities
of 19 to 20 MJ/kg. Brikor's CVs and yields therefore rank low to medium risk.
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Coal
Characteristic
s
Depth

Scale of Project
(Resource)

Mining/ Process
Method
Operation
Infrastructure
Data
Confidence

Title/Ownership

Geological
Complexity
Deposit type
BEE
Strategic
Ability to
increase Coal
Resource
Stage of
development
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Description
Seams relatively close to the surface, at depths less than approximately 50 m, are usually surface mined. Coal that occurs at depths of 50 to 100 m are
usually deep mined, but in some cases surface mining techniques can be used. Some western USA coal that occur at depths in excess of 60 m are mined
by the open pit methods, due to thickness of the seam 20 - 30 m. Coals occurring below 100 m are usually deep mined. Brikor's coal seams are shallow
and mined at surface.
Small scale coal mines in SA have less than 99 Mt and ranges at around 30 - 50 million mineable Coal Resources while medium size operations average
at more than 100 Mt. Mines having more than 200 million mineable coal tonnes are seen as large scale. Brikor's Mineable In Situ Coal Resource is
approximately 13 million which is a small scale Resource compared to the average coal industry.
The most economical method of coal extraction from coal seams depends on the depth and quality of the seams. When coal seams are near the surface,
it may be economical to extract the coal using open cut (also referred to as open cast, open pit, or strip) mining methods. Open cast coal mining recovers
a greater proportion of the coal deposit than underground methods, as more of the coal seams in the strata may be exploited. Most coal seams are too
deep underground for opencast mining and require underground mining, a method that currently accounts for about 60% of world coal production. Longwall
mining accounts for about 50% of underground coal production. Brikor uses an open cast mining method to mine the shallow coal seams.
Most infrastructure is in place, namely offices, power and water supply.
The total risk related to geological confidence decreases as the scope and quality of geological knowledge of the deposit grows. Geological confidence
depends on how it is determined, impacts on classification, estimation and reporting. Data quality is poor as well as limited for the Grootfontein resources
compared to Vlakfontein. Grootfontein contains no SAMREC compliant drillholes and the Coal Resource estimate is based almost solely on the projection
of drillhole areas of influence from the neighbouring area, when compared to that of the Vlakfontein, in which the Coal Resource estimate is based on 15
drillholes drilled in 2016 and 2017, along with some historic drilling.
Brikor Limited holds a valid converted mining right for Rayton (237 MRC) and Plant 1 (169 MR). A PR for Grootfontein (10064 PR) expired in June 2018,
but a MR application has been submitted for this Project. Through Ilangabi, Brikor holds a valid mining right for Vlakfontein (219 MR). A mining right for the
Rock Dump (230 MR) expired in January 2019, but a renewal application was timeously submitted thus this right remains in force. Grootfontein is held
under an expired PR and is thus seen as having a higher risk parameter than Vlakfontein, although it is noted that a MR application process has commenced.
The geological complexity of a deposit features strongly among the modifying factors to be applied when converting a Coal Resource to the status of Coal
Reserve. The coal geology of the Waterberg for instance is challenging and this requires investors to be vigilant about how exploration results are gathered
and interpreted. Brikor's coal geology is seen as un-complex.
Coal is valued for its energy content, and, since the 1880s, has been widely used to generate electricity. Much of SA's easily accessible deposits is now
depleted for instance the Witbank Coalfields, and Coal Resources now targeted are often more geologically complex and expensive to mine. Brikor's coal
is suitable for power generation and gets supplied to the groups manufacturing plants and coal merchants.
The BEE equity share of Brikor is 13.04%, as at February 2018. South African mines are required to have at least 26% BEE.
The fact that Brikor has access to clay and Coal Reserves, as well as the location of the clay and Coal Reserves in close proximity of the clay brick
manufacturing plants, gives Brikor a competitive advantage. Control over quality and input costs of raw materials and firing products (coal used in burning
of kilns) lead to value creation in their business model. The coal deposit is therefore seen as reasonably strategic to the downstream operations.
The Coal Resource in the mining rights area has been defined with reasonable certainty. The chances of increasing the Coal Resources are therefore low.
Stage of development is categorised according to whether the mine is operating, is in feasibility stage or only has a compliant Coal Resource. Brikor is an
operating mine.
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According to the Southern African Minerals Environmental, Social and Governance Guideline (“SAMESG”), a high-level analysis of the environmental,
social (internal and external) and external political context within which the project is located should be included when reporting on Mineral Resources,
highlighting material risks and issues that may affect the project. No environmental factors are identified that could materially impact the likelihood of
eventual economic extraction, nor any adverse impacts on nearby wetlands or water bodies from any of the Project Areas. Measures are implemented at
Brikor to assess and manage sustainability initiatives and to ensure the effectiveness of the existing policies and procedures in terms of the social and
environmental indicators. In terms of the macro-political environment, the ANC elected President Ramaphosa fosters some positive sentiment in the mining
industry. If President Ramaphosa’s sentiments are more than politicking, and the ANC leadership build a more efficient, less corrupt administration,
investment could be revitalised in the mining industry of South Africa. A significant risk has also emerged from the ANC Elective Conference, in the form of
a resolution to amend the Constitution to allow for expropriation of land without compensation which could negatively impact on investor confidence. It is
uncertain if the Brikor Projects will be affected by the expropriation without compensation resolution.

Note: As the valuation parameter increases, the Project value will increase and the risk profile will decrease.

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
163

The analysis above rates the project at medium in comparison to industry criteria and the value was
therefore adjusted accordingly.
8.12.4.2.5 Value Based on Comparative Method
The value for the Coal Resources as calculated in the valuation curve (Figure 99) is adjusted for the
risk inherent to the Brikor operations as calculated by applying the modifying factors described
above.
The values based on the Comparative Method for each of the areas are displayed in Table 51 to Table
53. The values indicated are for the mineable in situ Coal Resource.
Vlakfontein has an estimated value of ZAR24.22 million with an average value of ZAR2.93/t based on
the Inferred Coal Resource.
Table 51: Vlakfontein Market Approach Valuation
Project Area
Vlakfontein
Vlakfontein
Vlakfontein
Vlakfontein Total

Mineable In Situ
Coal Resource
Inferred
Inferred
Inferred

Seam

Tonnage ’000

Seam 1
Seam 2
Seam 3

ZAR/t

248
7,255
750
8,253

2.93
2.93
2.93
2.93

Value
ZAR million
0.73
21.29
2.20
24.22

Note: Coal Resources are stated as 100% attributable to Brikor.

Grootfontein has an estimated value of ZAR14.20 million with an average value of ZAR2.93/t based
on the Inferred Coal Resource. The value per tonne of Grootfontein is slightly less than Vlakfontein
mainly due to the fact that Grootfontein contains no compliant drillholes and the Coal Resource
estimate is based almost solely on the projection of drillhole areas of influence from the neighbouring
area, when compared to that of the Vlakfontein, in which the Coal Resource estimate is based on 15
more recent drillholes and a number of historic drillholes.
Table 52: Grootfontein Market Approach Valuation
Project Area
Grootfontein
Grootfontein
Grootfontein
Grootfontein Total

Mineable In Situ
Coal Resource
Inferred
Inferred
Inferred

Seam

Tonnage ’000

Seam 1
Seam 2
Seam 3

ZAR/t

693
3,764
382
4,839

2.93
2.93
2.93
2.93

Value
ZAR million
2.03
11.04
1.12
14.20

Note: Coal Resources are stated as 100% attributable to Brikor.

The combined project including all the areas as described above has an estimated value of ZAR38.42
million and an average value of ZAR2.93/t.
Table 53: Combined Market Approach Valuation
Project Area
Vlakfontein
Grootfontein
Grand Total

Mineable In Situ
Coal Resource
Combined
Combined

Combined
Tonnage ’000
8,253
4,839
13,093

ZAR/t
2.93
2.93
2.93

Value
ZAR million
24.22
14.20
38.42

Note: Coal Resources are stated as 100% attributable to Brikor.

A comparison of coal transactions of a similar nature was also done which provides a range of values.
Vlakfontein and Grootfontein 1 fall within the Witbank Coalfield. The Witbank Coalfield comprises a
total of seven coal seams, namely, from lowermost upwards: seams 1, Lower 2, Upper 2, 3, Lower 4,
Upper 4 and 5. As described in the geology and Mineral and Coal Resource sections of this Report

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
164

(Section 5 and Section 7) the correlation of the seams identified at the Brikor Projects cannot be
confidently related to the recognised Witbank type seams at this time.
•

Brikor’s average value per tonne is lower than the most of the transactions shown below as
the majority of Brikor’s Coal Resources are in the Inferred category. By comparing the
transactions in the table below, the Vlaklaagte and Mooiplaats Collieries have higher values
per tonne than the other two transactions because of a small amount of Inferred Coal
Resources.

•

It is evident from the table below that higher CVs attract a higher value. Brikor’s CVs range
between 16–19 MJ/kg for the three different seams.

•

With the calculated Brikor value of ZAR2.93/t it falls within the range provided below.

Table 54: Coal Transactions of Similar Nature
Buyer

Seller

CV

Mine

Date

MJ/kg
Coal
Africa
Limited
Xstrata
MCH
Keaton
Energy

of

Universal
Coal
Wescoal
Holdings
Coal of Africa
& Ferret
Xceed
Resources

Kangala,
NCC,
Brakfontein,
Arnot
South,
Somerville,
Berenice

Mineable
Tonnes
Mt

Purchase
Price
ZARm

Value
ZAR/t

13 - 23

Dec-15

1,124

1,300

1.47

Vlaklaagte

20.7

Jul-12

19

81

10.40

Mooiplaats Colliery

24.0

Sep-14

44

250

13.17

Moabsvelden,
Roodepoort
Bankfontein

17.5

Aug-13

98

183

3.93

and

Combined Total

7.24

Note:
1. Total tonnes include Inferred Tonnes.
2. The value (ZAR/t) includes the price adjustment to current monetary terms.

8.12.5 Sources of Information

SAMVAL T1.19

Other sources utilised to complete the market studies and contracts include:•

Australian Office of the Chief Economist (2018). Resources and Energy Quarterly, December
2018.

•

BP. BP Statistical Review of World Energy. June 2018. Edited: BP plc.; 1 St James’s Square;
London; UK.

•

Budget Review 2018. Annexure D – Public Sector Infrastructure Update.

•

Chamber of Mines. 2017. Mines SA Facts and Figures.

•

Creamer Media Coal Report. October 2018. Research Unit of Creamer Media (Pty) Ltd,
Johannesburg.

•

Creamer Media Construction Report. June 2018. Research Unit of Creamer Media (Pty) Ltd,

•

http://www.worldcoal.org/resources/international-maritime-organisation-(imo)regulations/

•

Investec.
Research
and
Insights.
https://www.investec.co.za/research-andinsights/economy/economic-research/rand/rand-update

•

Nedbank (2018). Capital Expenditure Project Listing. 1 January 1993 to 30 June 2018.
Nedbank Group Economic Unit, 2 August 2018.

Johannesburg.
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•

Nedbank
Research.
Monthly
Insights.
https://www.nedbank.co.za/content/nedbank/desktop/gt/en/aboutus/economicinsights/research.html

•

PWC. SA Mine 2018. 10th Edition.

•

South Africa’s Mineral Industry. 2014/2015. Department Mineral Resources. Republic of South
Africa.

•

South African Market Insights (2019). Government infrastructure spending plans from 2019 to
2022.
Date:
24
February
2019.
Category:
Economics.
https://www.southafricanmi.com/Government-infrastructure-spending-24feb2019.html

•

The World Bank. http://www.worldbank.org/en/research/commodity-markets.

•

Various media publications.

8.12.6 Previous Valuation

SAMVAL T1.11

Minxcon completed an updated independent valuation on Brikor’s Coal Resources, along with their
Aggregate and Clay Mineral Resources with an effective date 1 February 2018. During this time, the
market comparable approach was applied on the total Coal Resource as the primary and only valuation
methodology, while the yardstick comparable approach was applied on the total Aggregate and Clay
Mineral Resources.
The combined project including all the areas had an estimated value of ZAR81.29 million (Table 55 and
Table 56) and an average value of ZAR3.57/coal t.
Table 55: Previous Yardstick Valuation (1 February 2018)
Brikor Valuation
Yardstick Range for Aggregate, Sand
and Clay
Aggregate and Sand
Aggregate Mineral Resource
Aggregate Price
Total Mineral Resource Value
Aggregate and Sand Yardstick Value
Clay
Clay Mineral Resource
Clay Price
Total Mineral Resource Value
Clay Yardstick Value
Combined Value
Note:
1.
2.
3.
4.
5.

Unit

Lower Range

%

0.10%

t
ZAR/t
ZARm
ZARm
t
ZAR/t
ZARm
ZARm
ZARm

7.86

1.20
9.06

Higher Range
0.50%

Best Estimated Value
0.30%

39.29

63,568,438
123.63
7,858.70
23.58

5.99
45.29

68,294,332
17.56
1,198.91
3.60
27.17

Valuation is subjective and the results is only an indication of the additional value of Brikor’s clay, aggregate and
sand.
Yardstick ranges based on other bulk commodities as in Figure 98.
Mineral Resources based on total Indicated and Inferred Mineral Resources.
Aggregate density of 2.53 t/m3 used.
Clay density of 1.80 t/m3 assumed.

Table 56: Previous Market Valuation (1 February 2018)
Project Area
Vlakfontein
Grootfontein
Grand Total

Mineable In Situ
Coal Resource
Combined
Combined

Combined
Tonnage ’000
10,327
4,839
15,167

Note: Coal Resources are stated as 100% attributable to Brikor.

ZAR/t
3.64
3.41
3.57

Value
ZAR million
37.60
16.52
54.12
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The yardstick valuation on the Aggregate Mineral Resources reduced siginifcantly due to the sale of
the Donkerhoek quarry during 2018 which held the bulk of the Mineral Resource. The value on the Clay
Mineral Resources reduced to to mining depletions, thus a reduced Mineral Resource base, as well as
a significantly lower clay price.
The market comparable valuation on the Coal Resources decreased from ZAR54.12 million to ZAR38.42
million based to the following three-fold reasoning:1. Mining depletions reduced the Coal Resource base by an average of 20% from the previous Coal
Resource declaration in February 2018.
2. Although the API4 trading price is currently higher than the previous year, the Competent
Valuator decreased the ZAR/t value from ZAR3.57/t to ZAR2.93/t. This is largely based on the
fact that similar transactions are almost exclusively inclusive of coal projects that comprise
Coal Resources with Measured and Indicated Coal Resources, and these transactions equate to
significantly lower coal prices than the ZAR3.57/t mark. Brikor only has an Inferred Coal
Resource, thus applying a premium coal price above comparable projects would not be
appropriate.
3. Brikor operates a mine based on a lower confidence Inferred Coal Resource. This practice is
not seen in similar coal projects, who base mining operations on a higher classification of Coal
Resources. The Project value is thus weighted to account for this.

8.12.7 Competent Valuator

SAMVAL T1.0

8.12.7.1 Key Technical Staff
Miss Maria Antoniades (BSc Hons (Geol.), Cand.Sci.Nat., MGSSA), Geologist and Valuator, Minxcon.
A summary of Miss Antoniades’ experience is provided in Appendix 4.
Mr Johan Odendaal (BSc (Geol.), BSc Hons (Min. Econ.), MSc (Min. Eng.), Pr.Sci.Nat., FSAIMM,
MGSSA), Director at Minxcon, is the Competent Valuator of this Report. His details are provided in
Section 8.12.7.3.
8.12.7.2 Competent Valuator’s Relationship to the Issuer
As the Competent Valuator of this Report, Mr Odendaal has no present or prospective interest in the
subject property or asset and has no bias with respect to the assets that are the subject of the Report,
or to the parties involved with the assignment. Mr Odendaal’s compensation, employment or
contractual relationship with the Commissioning Entity is not contingent on any aspect of the Report.
All facts presented are correct to the best of the Competent Valuator’s knowledge. The analyses and
conclusions are limited only by the reported forecasts and conditions.
8.12.7.3 Competent Valuator Signature Page
The certificate of the Competent Valuator is given on the following page.
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CERTIFICATE of COMPETENT VALUATOR - NJ Odendaal
As the author of the report titled An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and
Coal Resource Report - Gauteng Province, South Africa prepared for Brikor Limited with an effective date of 1 February 2019
(“Report”), I hereby state:1. My name is Johan Odendaal and I am a Director of:Minxcon (Pty) Ltd
Suite 5, Coldstream Office Park,
2 Coldstream Street,
Little Falls, Roodepoort, South Africa
2. I am a Geoscientist affiliated with the following professional associations, which meet all the attributes of a Professional
Association or a Self-Regulatory Professional Association, as applicable (as those terms are defined in the SAMREC Code):Class
Member
Fellow
Professional
Natural
Scientist

Professional Society
Geological Society of South Africa (MGSSA Reg. No. 965119)
South African Institute of Mining and Metallurgy (FSAIMM Reg. No. 702615)
South African Council for Natural Scientific Professions (Pr.Sci.Nat. Reg. No.
400024/04)

Year of
Registration
2003
2003
2003

3. I graduated with a BSc (Geology) degree from the Rand Afrikaans University in 1985. In addition, I obtained a BSc Honours
(Mineral Economics) from the Rand Afrikaans University in 1986 and an MSc (Mining Engineering) from the University of the
Witwatersrand in 1992.
4. I have worked as a Geoscientist for over 30 years. As a former employee of Merrill Lynch, I was actively involved in advising
mining companies and investment bankers on corporate-related issues, analysing platinum and gold companies. I have
completed a number of valuations on various commodities, including coal, using the valuation approaches described by
the SAMVAL Code.
5. I am a “Competent Person” as defined in the SAMREC Code and a “Competent Valuator” as described by the SAMVAL Code.
6. I undertook a personal visit to the Plant 1 property to gather financial information, and also visited Plant 3 on 7 March
2016 to gather information about the historic performance as well as the business plan proposed by Brikor. I have not
conducted a site visit since then, as this was not deemed material or necessary. I have relied on the site inspection findings
of the Competent Person of this Report, Mr Uwe Engelmann.
7. I am responsible for sections 1, 2, 8, 11-14 of the 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 declare that this Report appropriately reflects the Competent Valuator’s view.
10. I am independent of Brikor Limited.
11. I have read the SAMREC Code (2016) and SAMVAL Code (2016) and the Report has been prepared in accordance with the
guidelines of the SAMREC Code and SAMVAL Code.
12. I do not have nor do I expect to receive a direct or indirect interest in the Brikor Projects or Brikor Limited.
13. My compensation, employment, or contractual relationship with the Brikor Limited is not contingent on any aspect of the
Report.
14. I have no bias with respect to the assets that are the subject of the Report, or to the parties involved in the assignment
15. I hereby give written consent that the valuation report can be published, relied upon and used for purpose of complying
with JSE Section 12.9 disclosure requirements for Mineral Companies.
16. 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 Little Falls, Roodepoort on 12 April 2019.

NJ ODENDAAL
BSc (Geol.), BSc Hons (Min. Econ.), MSc (Min. Eng.)
Pr.Sci.Nat., FSAIMM, MGSSA
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8.12.8 Range of Values
A range of values was calculated for the comparative valuation by determining an upper and lower
range. The upper and lower ranges were determined by applying a maximum and minimum standard
deviation on the Inferred Industry Average (ZAR/t).
In order to evaluate risk, a simulation was developed using a population of 5,000 simulations. This
allows the simulation of random scenarios to determine the effect thereof. The Competent Valuator
simulated various input parameters using a range in which a parameter is expected to vary because
of the difference in confidence levels of the reported categories. This is detailed in Table 57 with
the inputs of the Coal Resource classification and exploration targets displayed in ZAR/t. The general
industry variance that can be expected for Inferred Coal Resources are 50%, Indicated are 25% and
Measured are 10%. This has been applied as minimum and maximum industry ranges.
Table 57: Input Ranges
Min
75%
88%
95%

Inferred (ZAR/t)
Indicated (ZAR/ t)
Measured (ZAR/ t)

Max
125%
113%
105%

Current
2.28
6.04
11.86

Min

Max
1.71
5.28
11.27

2.85
6.79
12.45

By applying these ranges, a lower and upper value was determined for the total Coal Resource model
as displayed in Table 58. For the yardstick method it was Minxcon’s opinion that clay and aggregate
will trade closer to limestone and coal fractions and a yardstick value range between 0.1% and 0.5%
were assumed appropriate to determine an indicative value of the clay and aggregate.
The best estimated value (not attributable) of ZAR40.90 million was calculated for Brikor.
Table 58: Combined Range of Values Derived
Comparative
Market
Approach
Coal
Market
Approach
Yardstick
Approach

Total
Tonnes

Lower
Price

kt
13,093
Total
Tonnes

2.20
Lower
Range

kt
Aggregate
Yardstick
Approach
Clay
Yardstick
Approach
Combined
Notes:
1.
2.
3.
4.

RiskAdjusted
Price
ZAR/t
2.93
Adjusted
Range

3.73
Upper
Range

Lower
Value

28.82
Lower
Value

%

Best
Estimated
Value
ZAR million
38.42
Best
Estimated
Value
ZAR million

Upper
Value

48.82
Upper
Value

268

0.10%

0.30%

0.50%

0.03

0.10

0.17

66,143

0.10%

0.30%

0.50%

0.79

2.38

3.97

29.64

40.90

52.96

Average Inferred coal value for Brikor – ZAR2.93/t.
Mineral and Coal Resources are stated as 100% attributable to Brikor.
Aggregate density of 2.53 t/m3 used.
Clay density of 1.80 t/m3 used.

8.12.9 Identifiable Component Asset Values
N/A

Upper
Price

SAMVAL T1.16
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8.12.10 Historic Verification

SAMVAL T1.17

The historical information on the performance of Brikor over the past year is described in the section
below. The performance is based on financial years from March 2018 to February 2019 and is displayed
in Table 59.
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Table 59: Brikor Performance Parameters (FY2019)
BRIKOR Company Consolidated
Item

Unit

Turnover
Bricks
ZARm
Pallets
ZARm
Handling Fee
ZARm
Wrapping
ZARm
Other Non-Brick
ZARm
Reallocation of
ZARm
Expenses
Total Turnover
ZARm
Cost of Sales
Total Cost of
ZARm
Sales
Gross Profit
Gross Profit
ZARm
Operating Expenses
Management
ZARm
Fees
Labour Costs
ZARm
Risk and
ZARm
Consulting Fees
Rental Expenses
ZARm
Overheads
ZARm
Reallocation of
ZARm
Expenses
Total Operating
ZARm
Expenses
Other Income
ZARm
EBITDA
ZARm
Depreciation
ZARm
Amortisation
ZARm
EBIT
ZARm
Interest Earned
ZARm
Interest Paid
ZARm
Profit After Tax
ZARm
Note: Unaudited financial figures.

Mar-18

Apr-18

May-18

Jun-18

Jul-18

Aug-18

Sep-18

Oct-18

Nov-18

Dec-18

Jan-19

Feb-19

Annual
Total

11.39
0.03
0.02
0.03
1.80

10.51
0.04
0.01
0.03
1.73

13.52
0.04
0.02
0.03
1.91

12.70
0.04
0.02
0.02
2.20

14.14
0.06
0.02
0.04
1.97

15.49
0.06
0.02
0.05
1.98

12.45
0.01
0.02
0.02
1.71

13.87
0.04
0.03
0.03
1.58

13.38
0.02
0.02
0.02
1.55

6.71
0.01
0.02
0.01
0.35

7.93
0.02
0.01
0.01
1.47

11.62
0.01
0.02
0.02
2.08

144
0
0
0
20
0

13.27

12.32

15.52

14.97

16.23

17.60

14.21

15.55

15.00

7.10

9.44

13.76
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(12.03)

(11.44)

(10.09)

(11.72)

(13.58)

(14.64)

(11.84)

(12.26)

(12.08)

(8.44)

(7.70)

(13.32)

(139)

1.24

0.88

5.43

3.25

2.65

2.95

2.37

3.30

2.92

(1.34)

1.74

0.44

25.82

(0.33)

(0.36)

(0.38)

(0.47)

(0.42)

(0.40)

(0.43)

(0.49)

(0.43)

(0.40)

(0.40)

(0.46)

(4.98)

(0.99)

(1.10)

(1.11)

(1.18)

(1.13)

(1.30)

(1.24)

(1.25)

(1.22)

(0.66)

(1.16)

(1.49)

(13.82)

(0.46)

(0.29)

(0.91)

(1.06)

(0.10)

(0.18)

(0.12)

(0.13)

(0.17)

1.04

(0.26)

(0.25)

(2.89)

(0.01)
(1.31)

(0.01)
(0.95)

(0.00)
(0.54)

(0.01)
(1.39)

(0.01)
(0.72)

(0.01)
(0.70)

(0.01)
(0.75)

(0.01)
(0.65)

(0.01)
(1.03)

(0.01)
(0.52)

(0.01)
(0.80)

(0.01)
(6.58)

(0.07)
(15.94)
-

(3.09)

(2.70)

(2.94)

(4.11)

(2.38)

(2.59)

(2.55)

(2.53)

(2.85)

(0.53)

(2.63)

(8.79)

(37.69)

0.74

1.34

0.70

0.42

7.93

0.14

0.71

0.67

35.67

1.45

0.75

2.69

53.19

(0.19)
(0.00)

(0.19)
(0.00)

(0.20)
(0.00)

(0.20)
(0.00)

(0.20)
(0.00)

(0.26)
(0.00)

(0.19)
(0.00)

(0.19)
(0.00)

(0.14)
(0.00)

(0.19)
(0.00)

(0.23)
(0.00)

(0.34)
(0.00)

(2.52)
(0.05)

0.01
(0.71)
(2.01)

0.01
(0.69)
(1.37)

0.00
(0.62)
2.36

0.00
(0.56)
(1.19)

0.00
(0.57)
7.43

0.03
(0.72)
(0.45)

0.01
(0.50)
(0.15)

0.00
(0.61)
0.64

0.01
(0.50)
35.10

0.01
(0.26)
(0.88)

0.10
(0.26)
(1.75)

0.00
(0.41)
(6.41)

0.18
(6.42)
31.32
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8.12.11 Market Studies and Contracts

SAMVAL T1.18

The suitability of the coal, clay and aggregate to the market as well as the market availability is
discussed in more detail in Section 8.5.

8.12.12 Reviews
Minxcon is not aware of any other reviews that were done for this Project.
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9 MINERAL AND COAL RESERVE ESTIMATES
A SAMREC complaint Mineral Reserve or Coal Reserve cannot be stated as the current detail of the
mine planning is not at the level required by the SAMREC Code.
SAMREC 5.6 (v)
SAMREC 6.1, 6.2, 6.3
SAMREC 5.8 (ii)
SAMREC 10.6
SAMVAL T1.9
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10 OTHER RELEVANT DATA AND INFORMATION

SAMREC 8.1 (i)

10.1 ADJACENT PROPERTIES

SAMREC 1.3 (i)

Nigel Projects
Cement brick manufactures Nigel Brick and Clay (Pty) Ltd are located some 1.4 km to the south of
the Brikor Nigel operations along the Nigel Marievale Road. Details of their operations could not be
sourced by Minxcon.
No active coal projects are identified in the vicinity of the Brikor Nigel Projects.
Rayton
A number of brick manufacturers have been identified in the Rayton area by Minxcon, including ones
Viva Brick and Rayton Brick. Details of these companies, production and relative location to the Brikor
Rayton Project could not be established. They do, however, remain as an indication of the brickmaking potential of the area.

10.2 AUDITS AND REVIEWS

SAMREC 7.1 (i)(ii)

With the exception of the procedure described in Section 6.12 of this Report, Minxcon is not aware
of any audits or reviews that have been conducted for any aspect of the Brikor Projects.

10.3 RISK ASSESSMENT

SAMREC 5.7 (i)

A risk assessment to consider and quantify risks within the Brikor Projects was conducted by Minxcon
based on a simplified approach. The result is not designed to be a definitive assessment of the risks
but is rather a tool to articulate and evaluate those risks as identified by persons present at the risk
assessment session.

10.3.1 Risk Assessment Methodology
All items were reviewed and assessed using the risk severity criteria shown below:•

Green

–

Low risk (score 1-5);

•

Yellow

–

Medium risk (score 6-12);

•

Orange

-

Significant risk (score 13-20); and

•

Red

–

High risk (score greater than 21).

Once a high risk is identified, the project team is required to take remedial action to either resolve
or mitigate the risk. The identification and recording of corrective and remedial measures was beyond
the scope of this particular risk assessment exercise. The risk matrix table is detailed in Table 60.

10.3.2 Risk Assessment Outcome
The outcome of the risk assessment is provided in Table 61.

SAMREC T5.4 (i)
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Table 60: Minxcon Risk Matrix
Consequence
2 - Minor
3 – Moderate
May result in overall project timeline
May result in overall project timeline
Less than 1% impact on overall project
overrun equal to or more than 1% and overrun of equal to or more than 5%
timeline
less than 5%
and less than 20%
May result in overall project budget
May result in overall project budget
Less than 1% impact on the budget of
overrun equal to or more than 1% and overrun of equal to or more than 5%
the project
less than 5%
and less than 20%
Equal to or more than 1% to less than Equal to or more than 5% to less than
Less than 1% impact on NPV
5% change in NPV
20% change in NPV
Quality issues that can be addressed Quality issues that can be addressed
No significant impact on quality of
prior to handover or could affect
during ramp-up or could affect
deliverables or effect on production
production by more than 1% and less production by more than 5% and less
than 5%
than 10%
First aid case / Exposure to minor
Medical treatment case / Exposure to Lost time injury / Reversible impact on
health risk
major health risk
health
Minimal environmental harm - L1
Material environmental harm - L2
Serious environmental harm - L2
incident
incident remediable short term
incident remediable within LOM
Serious breach of law;
Minor legal issue; non compliance and investigation/report to authority,
Low level legal issue
breaches of the law
prosecution and or moderate penalty
possible
Slight impact - public awareness may
Considerable impact - regional public
Limited impact - local public concern
exist but no public concern
concern
Risk Level
1 - Insignificant

Project Schedule

Cost
NPV Change

Quality and Technical Integrity

Safety/Health
Environment

Legal & Regulatory

Likelihood

Reputation/Social/Community

5 - Catastrophic
May result in overall project timeline
overrun of 50% or more
May result in overall project budget
overrun of 50% or more
Change in NPV of 50% or more
Quality issues that require significant
intervention to achieve performance or
could affect production by 20% or
more
Multiple fatalities / Impact on health
ultimately fatal
Extreme environmental harm - L3
incident irreversible

Major breach of the law; considerable
prosecution and penalties

Very considerable penalties and
prosecutions. Multiple law suits and jail
terms

National impact - national public
concern

International impact - international
public attention

90%

Near Certainty: 90% chance

Cannot avoid this risk with standard practices,
probably not able to mitigate.

Medium - 11

Significant - 16

Significant - 20

High - 23

High - 25

75%

Highly Likely: 75% chance

Cannot avoid this risk with standard practices, but
a different approach may work.

Medium - 7

Medium - 12

Significant - 17

High - 21

High - 24

50%

Possible: 50% chance

May avoid risk, but rework will be required.

Low - 4

Medium - 8

Significant - 13

Significant - 18

High - 22

25%

Unlikely: 25% chance

Have usually avoided this type of risk with minimal
oversight in similar cases.

Low - 2

Low - 5

Medium - 9

Significant - 14

Significant - 19

15%

Rare: 15% chance

Will effectively avoid this risk based on standard
practices.

Low 1

Low - 3

Medium - 6

Medium - 10

Significant - 15

Risk Level
High
Significant
Medium
Low

4 - Major
May result in overall project timeline
overrun of equal to or more than 20%
and less than 50%
May result in overall project budget
overrun of equal to or more than 20%
and less than 50%
Equal to or more than 20% to less than
50% change in NPV
Quality issues that require significant
intervention to maintain performance
or could affect production by more
than 10% and less than 20%
Single fatality or loss of quality of life /
Irreversible impact on health
Major environmental harm - L2 incident
remediable post LOM

Guidelines for Risk Matrix
A high risk exists that management’s objectives may not be achieved. Appropriate mitigation strategy to be devised immediately.
A significant risk exists that management’s objectives may not be achieved. Appropriate mitigation strategy to be devised as soon as possible.
A moderate risk exists that management’s objectives may not be achieved. Appropriate mitigation strategy to be devised as part of the normal management process.
A low risk exists that management’s objectives may not be achieved. Monitor risk, no further mitigation required.
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Table 61: Brikor Risk Assessment
Risk
Category

Risk

Geology

Low confidence
in Mineral and
Coal Resources

Mining

Mineral/Coal
Reserve cannot
be estimated

Cause of Risk
- Data security: Lack of organised
electronic drilling database or systematic
database. This leads to data being stored
in various formats and locations and leads
to loss of information.
- QAQC: There is very little data with
respect to QAQC and hence the audit trail
is incomplete.
- Weathering profile: position of the
weathered zone has an impact on the
coal and Gumbo Mineral Resource.
Additional drilling could improve this
understanding.
- Procedures and protocols: lack of
documented procedures and protocols to
maintain a consistent standard and
improve the audit trail and chain of
custody.
- Best practices are not being observed
during logging and sampling procedures.
No SG testwork conducted on individual
coal samples.
- Low confidence Mineral/Coal Resources
- inferred.
- Lack of mine plan to PFS level of detail.
- Lack of business plan that demonstrates
viability.

Risk (%)
Likelihood

90%

90%

Impact
1 to 5

3

3

Risk
Rating

Mitigation/Control

20

-Capture all relevant drilling data into a systematic
electronic database for historical data storage as well as
future data.
- Implement industry best practices for the logging and
sampling procedures.
- Document proper standard operating procedures and
protocols for Mineral/Coal Resource related processes.
- Compile protocols and procedures for the Mineral/Coal
Resource department to maintain a standard and assist in
the documentation of the audit trail.
- SG testwork must be completed on future individual coal
samples.

20

- Geological test work to increase confidence of
Mineral/Coal Resource.
- Establish a PFS level mine plan and associated
modifying factors.
- Conduct DCF to demonstrate economic viability
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11 INTERPRETATION AND CONCLUSIONS
The following interpretations and conclusions are made by the Competent Person regarding the Brikor
Projects:Mineral Resources
Additional steps and procedures have been implemented by the Brikor geological personnel since
2016 to improve the Mineral and Coal Resource database. In order to further improve Coal Resources
categories, implementation of further procedures is required. The Coal Resource is categorised as an
Inferred Resource due to the fact that the new samples from the 2016 and 2017 drilling programme
were not sent to an accredited laboratory, no SG testwork was conducted on the individual samples
and the core recovery was below 95%.
Standard operating procedures and protocols were previously not well documented in the Mineral
Resources Department of Brikor. This has been addressed but still requires more detail. There has
been an improvement in the storage of hard copy material in the storeroom. However, there is still
no electronic database for the drilling data. There is very little geological data, such as pit geological
mapping, being collected from the current operations to aid in the reconciliation and verification of
the project-specific geological models.
In 2017, eight additional drillholes were drilled on Vlakfontein and five on the Plant 1 Project Area.
These drillholes aid in improving the confidence in the Mineral/Coal Resource estimation. However,
the Coal Resource for Vlakfontein and Grootfontein remain on the Inferred category due to the lack
of best practice procedures. The 2017, drilling on Plant 1 has increased the Indicated Mineral
Resource for Plant 1 Clay Mineral Resource. Coal has been intersected in the Plant 1 drilling and this
could represent the potential of a Coal Mineral Resource on Plant 1 if the licence included coal.
The confidence in the depth of the weathered horizon is fairly low at Grootfontein and Plant 1
because of the drilling density. This would have an impact on the coal to clay (Chocolate or other
weathered clays) “conversion” which would have a direct impact on the Clay Mineral Resources.
Processing
Coal washing and brick making technologis employed are industry standard and well understood.
No deleterious elements are expected to be present to any degree that will affect economic extraction
of the coal Resources.
Valuation
The Brikor Projects are collectively considered a production property and the two acceptable
methodologies prescribed by the SAMVAL Code for valuing production properties are the income
approach and the market approach. It is the valuator’s opinion that the income approach is an
appropriate methodology to value an operating coal, clay and aggregate operation, but this could
not be completed due to absence of a mine plan and Mineral Reserve. A SAMVAL Code requirement
for a discounted cash flow valuation is a Mineral Reserve supported by a detailed mine plan. Failing
to present a mine plan and Mineral Reserve by Brikor, the coal, clay and aggregate could not be
valued by means of the income approach as a second valuation approach. As a result, one of the key
risks of the valuation exercise is that it may not reflect the true value of the total company.
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Failing to find applicable information on transactions in South Africa or neighbouring countries,
Minxcon could not complete a market comparative valuation of the clay and aggregate assets and
had to make use of an alternative market approach that is frequently used which is the yardstick
method. As discussed above, applicable information on recent transactions could not be sourced for
clay and aggregate transactions. Minxcon could, however, source the information for a number of
other commodities to form an opinion what the Mineral Resources of the clay and aggregate in the
ground could be worth. The value of the clay and aggregate is estimated to be ZAR2.48 million.
The market comparable approach was used to value the coal assets. The value of the Coal Resource
is estimated to be ZAR38.42 million. This results in a combined value of ZAR40.90 million.
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12 RECOMMENDATIONS
The following recommendations are made by the Competent Person regarding the Brikor Projects:Mineral Resources
Minxcon recommends that the relevant historical and current data be captured into a secure auditable
electronic system for the safe-keeping of the database as well as future auditable trail. Standard
operating procedures and protocols have been implemented since 2016 but additional detail is
required. This would ensure the consistency of the application of standards during routine work and
would assist in bridging the gap resulting from personnel succession.
In 2017, it was recommended by Minxcon that QAQC measures should be introduced which could include
photographing the core, retention of the drilled core, sending the exploration drilling samples to
accredited laboratories, and introduction of correlation graphs (ash vs. CV) on the proximate analysis
of the coal exploration samples. Some of these recommendations have been addressed but require
more attention. The core is now being photographed but a consistent format is required. The drillcore
is now being stored but the storage facility should be improved. The coal samples are now being sent
to an external laboratory as an umpire laboratory but unfortunately it is not accredited. Correlation
graphs are still not being conducted as part of the QAQC.
It would be best practice to introduce geological mapping of the pit mining faces to aid in verification
of the geological models to increase confidence in the Coal and Mineral Resource and potentially
upgrade the various Coal and Mineral Resource categories. In 2017, additional exploration drilling was
suggested to help increase the confidence in the Coal or Mineral Resource estimation and best practices
should be followed to improve the reliability of the data. This was completed on Vlakfontein and Plant
1 but the true benefit has not materialised as the best practices are still not being applied to the coal
drilling and sampling. If the Inferred Coal Resources are to be upgraded to Indicated, further drilling
will be required but with a focus on the logging and sampling of the drilling.
Future drill core logging should be related to the coal stratigraphy at Vlakfontein and Grootfontein. In
addition, bulk density testwork is imperative for the individual coal samples from the drill core for an
Indicated Mineral Resource category.
Amending the Plant 1 mining right to include coal should be investigated as the new drilling indicates
that there is potential for a Coal Resource on Plant 1.
Valuation
In order to truly reflect the value of the company a DCF valuation needs to be completed. It is
therefore recommended to present a compliant mine plan to enable a complete valuation of the
company based on the DCF method.

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng
Province, South Africa
179

13 STUDY LEVEL ASSESSMENT
No Mineral or Coal Reserves for the mining operations were stated due to the unavailability of a life
of mine plan for the Vlakfontein operations and therefore the study level assessment is not included.
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15 APPENDICES
Appendix 1: Glossary of Terms
The following terms are used in this Report:Term
Alluvial
Argillite
Ash
Assay laboratory
Auriferous
Calorific Value
Development
Diamond drilling
Dilution
Dip

Discounted Cash
Flow (DCF)
EMPR
Exploration
Faulting
Fixed Carbon
Fluvial
Footwall
Grade
Hanging wall
In situ

Indicated Mineral
Resource

Inferred Mineral
Resource

Inherent Moisture
Lithology
Measured Mineral
resource

Definition
The product of sedimentary processes in rivers, resulting in the deposition of alluvium
(soil deposited by a river).
A sedimentary rock composed mainly of clay minerals.
Generic term referring to several very distinct materials produced coal is combusted.
A facility in which the proportions of metal in ores or concentrates are determined
using analytical techniques.
A synonym for gold-bearing.
The amount of heat released by a unit weight or unit volume of coal during complete
combustion.
Activities related to preparation for mining activities to take place and reach the
required level of production.
An exploration drilling method, where the rock is cut with a diamond drilling bit, usually
to extract core samples.
Waste which is mixed with ore in the mining process.
The angle that a structural surface, i.e. a bedding or fault plane, makes with the
horizontal. It is measured perpendicular to the strike of the structure.
In finance, discounted cash flow analysis is a method of valuing a project, company, or
asset using the concepts of the time value of money. All future cash flows are
estimated and discounted to give their present values (PVs) – the sum of all future
cash flows, both incoming and outgoing, is the net present value (NPV), which is taken
as the value or price of the cash flows in question.
Environmental Management Programme Report.
Prospecting, sampling, mapping, diamond drilling and other work involved in the
search for mineralisation.
The process of fracturing that produces a displacement within, of across lithologies.
The solid combustible residue that remains after a coal particle is heated and the
volatile matter is expelled. The fixed carbon content of a coal is determined by
subtracting the percentages of moisture, volatile matter, and ash from a sample.
River environments.
The underlying side of a fault, orebody or stope.
The quantity of metal per unit mass of ore expressed as a percentage or, for gold, as
grams per tonne of ore.
The overlying side of a fault, orebody or stope.
In place, i.e. within unbroken rock.
An “Indicated Mineral Resource” is that part of a Mineral Resource for which tonnage,
densities, shape, physical characteristics, grade and mineral content can be estimated
with a reasonable level of confidence. It is based on information from exploration,
sampling and testing of material gathered from locations such as outcrops, trenches,
pits, workings and drill holes. The locations are too widely or inappropriately spaced to
confirm geological or grade continuity but are spaced closely enough for continuity to
be assumed (SAMREC definition).
An “Inferred Mineral Resource‟ is that part of a Mineral Resource for which volume or
tonnage, grade and mineral content can be estimated with only a low level of
confidence. It is inferred from geological evidence and sampling and assumed but not
verified geologically or through analysis of 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 in scope or of uncertain quality and
reliability (SAMREC definition).
Moisture held within the coal itself.
The general compositional characteristics of rocks.
“Measured Mineral Resource‟ is that part of a Mineral Resource for which tonnage,
densities, shape, physical characteristics, grade and mineral content can be estimated
with a high level of confidence. It is based on detailed and reliable information from
exploration, sampling and testing of material from locations such as outcrops,
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Term

Mineable

Mineral Reserve

Mineral Resource

Mineralisation
Ore
Orebody
Outcrop
Reef

Rehabilitation

Relative Density
Sampling
Sedimentary
Stratigraphic
Tonnage
Total Sulphur
Volatile Matter
Waste rock

Definition
trenches, pits, workings and drill holes. The locations are spaced closely enough to
confirm geological and grade continuity (SAMREC definition).
That portion of a Mineral Resource for which extraction is technically and economically
feasible.
A Mineral Reserve is the economically mineable material derived from a Measured or
Indicated Mineral Resource or both. It includes diluting and contaminating materials
and allows for losses that are expected to occur when the material is mined.
Appropriate assessments to a minimum of a Pre-Feasibility Study for a project and a
Life of Mine Plan for an operation must have been completed, including consideration
of, and modification by, realistically assumed mining, metallurgical, economic,
marketing, legal, environmental, social and governmental factors (the modifying
factors). Such modifying factors must be disclosed (SAMREC definition).
Mineral Reserves are reported as general indicators of the life of mineral deposits.
Changes in reserves generally reflect:
i. development of additional reserves;
ii. depletion of existing reserves through production;
iii. actual mining experience; and
iv. price forecasts.
Grades of Mineral Reserve actually processed from time to time may be different from
stated reserve grades because of geologic variation in different areas mined, mining
dilution, losses in processing and other factors. Neither reserves nor projections of
future operations should be interpreted as assurances of the economic life of mineral
deposits or of the profitability of future operations.
A Mineral Resource is a concentration or occurrence of diamonds, natural solid
inorganic material, or natural solid fossilised organic material including base and
precious metals, coal, and industrial minerals in or on the Earth’s crust in such form
and quantity and of such a grade or quality that it has reasonable prospects for
economic extraction. The location, quantity, grade, geological characteristics and
continuity of a Mineral Resource are known, estimated or interpreted from specific
geological evidence and knowledge.
The presence of a target mineral in a mass of host rock.
A mixture of valuable and worthless minerals from which at least one of the minerals
can be mined and processed at an economic profit.
A continuous well-defined mass of material of sufficient ore content to make extraction
economically feasible.
The exposure of rock on surface.
A narrow gold-bearing lithology, normally a conglomerate in the Witwatersrand Basin
that may contain economic concentrates of gold and uranium.
The process of restoring mined land to a condition approximating to a greater or lesser
degree its original state. Reclamation standards are determined by the South African
Department of Mineral and Energy Affairs and address ground and surface water,
topsoil, final slope gradients, waste handling and re-vegetation issues.
The specific gravity of the coal, which is dependent on the rank of the coal and degree
of mineral impurity.
Taking small pieces of rock at intervals along exposed mineralisation for assay (to
determine the mineral content).
Formed by the deposition of solid fragmental material that originates from weathering
of rocks and is transported from a source to a site of deposition.
A term describing the chronological sequence in which bedded rocks occur that can
usually be correlated between different localities.
Quantities where the tonne is an appropriate unit of measure. Typically used to
measure reserves of gold-bearing material in situ or quantities of ore and waste
material mined, transported or milled.
Sulphur inherently present within the coal.
The components of coal, except for moisture, which are liberated at high temperature
in the absence of air.
Rock with an insufficient gold content to justify processing.
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Appendix 2: Abbreviations
The following acronyms and abbreviations are used in this Report:Item
amsl
ASH
BEE
BC
BIF
CIM
CPR
CV
DCF
DDH
DMR
DWA
EIA
Elmir
EMP
FC
FOR
GPS
GTIS
IAP
ID2
IM
Inspectorate
LOI
MAK
Matrolab
MPRDA
MR
MRC
MTIS
MWP
NEMA
Noko
NWA
OES
PEM
PME
PPP
PR
Ptn
QAQC
RC
RD
RE
REIPPPP
RoM
SAMREC Code
SAMVAL Code
SANS
SLP

Description
Above Mean Sea Level
Ash Content
Black Economic Empowerment
Bushveld Complex
Banded Iron Formation
The Canadian Institute of Mining, Metallurgy and Petroleum
Competent Persons’ Report
Calorific Value
Discounted Cash Flow
Diamond Drillhole
Department of Mineral Resources
Department of Water Affairs
Environmental Impact Assessment
Elmir Clay Mining (Pty) Ltd
Environmental Management Programme
Fixed Carbon
Free on Rail
Global Positioning System
Gross Tonnes In Situ
Interested and Affected Parties
Inverse Distance Squared
Inherent Moisture
Inspectorate M&L (Pty) Ltd
Loss on Ignition
MAK Analytical Laboratories
Matrolab Group (Pty) Ltd
Minerals and Petroleum Resources Development Act, 2002 (Act No 28 of 2002)
Mining Right
Converted Mining Right
Mineable Tonnes In Situ
Mine Works Programme
National Environmental Management Act, No. 107 of 1998
Noko Analytical Service CC
National Water Act, No. 36 of 1998
One Environmental System
Prospectivity Enhancement Multiplier
Parkin Mine Enterprises (Pty) Limited
Public Participation Processes
Prospecting Right
Portion
Quality Assurance and Quality Control
Reverse Circulation (drilling)
Relative Density
Remaining Extent
Renewable Energy Independent Power Producer Procurement Programme
Run of Mine
South African Code for the Reporting of Exploration Results, Mineral Resources and
Mineral Reserves (2016 Edition)
South African Code for the Reporting of Mineral Asset Valuation (2016 Edition)
South African National Standard
Social and Labour Plan
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Item
SS
TS
TTIS
USD
VAT
VM
ZAR
ZAR/m2
ZARm

Description
Silverton Shale
Total Sulphur
Total Tonnes In Situ
United States Dollar
Value Added Tax
Volatile Matter
South African Rand
South African Rand per square metre
South African Rand Millions
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Appendix 3: Legend to Accompany 1:50,000 Topocadastral Maps as Supplied by the Surveyor General
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Appendix 4: Compliance Statement, Certificate of Competence and Key Technical Staff

SAMREC 9.1 (i)(ii)(iii)

The information in this Report that relates to Exploration Results and Mineral Resources is based on
information compiled by Mr Uwe Engelmann, a Competent Person who is registered with SACNASP
and is a Member of the GSSA included in a list of recognised organisations promulgated by the SSC
from time to time.
Mr Uwe Engelmann is a full-time employee of Minxcon (Pty) Ltd.
Mr Uwe Engelmann has sufficient experience that is relevant to the style of mineralisation and type
of deposit under consideration and to the activity being undertaken to qualify as a Competent Person
as defined in the 2016 of the South African Code for Reporting of Exploration Results, Mineral
Resources and Ore Reserves. Mr Uwe Engelmann consents to the inclusion in the Report of the matters
based on his information in the form and context in which it appears.
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CERTIFICATE of COMPETENT PERSON – U Engelmann
As the author of the report titled An Independent Competent Person’s Report on Brikor Limited Mineral Assets
– Mineral and Coal Resource Report - Gauteng Province, South Africa prepared for Brikor Limited with an
effective date of 1 February 2019 (“Report”), I hereby state:1.

My name is Uwe Engelmann and I am Director of:Minxcon (Pty) Ltd
Suite 5, Coldstream Office Park,
2 Coldstream Street,
Little Falls, Roodepoort, South Africa
2. I am a Geologist affiliated with the following professional associations, which meet all the attributes of a
Professional Association or a Self-Regulatory Professional Association, as applicable (as those terms are
defined in the SAMREC Code):Class
Member
Professional
Natural
Scientist

Professional Society
Geological Society of South Africa (MGSSA No. 966310)
South African Council for Natural Scientific Professions (Pr.Sci.Nat. Reg.
No. 400058/08)

Year of
Registration
2010
2008

3. I graduated with a BSc Honours (Geology) degree from the University of the Witwatersrand in 1991.
4. I have more than 20 years’ experience in the mining and exploration industry. This includes eight years as an
Ore Resource Manager at the Randfontein Estates Projects on the West Rand. I have completed a number of
assessments and technical reports pertaining to various commodities, including coal, using approaches
described by the SAMREC Code.
5. I am a “Competent Person” as defined in the SAMREC Code.
6. I undertook a personal inspection of Vlakfontein and Plant 1 on 12 March 2019 to inspect the geology within
the open cast pits and the correlation to the geological models.
7. I am responsible for sections 1-7, 8.1-8.4, 8.6-8.10, 9-14 of the 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 declare that this Report appropriately reflects the Competent Person’s/author view.
10. I am independent of Brikor Limited.
11. I have read the SAMREC Code (2016) and the Report has been prepared in accordance with the guidelines of
the SAMREC Code.
12. I do not have nor do I expect to receive a direct or indirect interest in the Brikor Projects or Brikor Limited.
13. 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 Little Falls, Roodepoort on 12 April 2019.

U ENGELMANN
BSc (Zoo. & Bot.), BSc Hons (Geol.)
Pr.Sci.Nat., MGSSA
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Key Technical Staff
Mr Uwe Engelmann (Director, Minxcon): BSc (Zoo. & Bot.), BSc Hons (Geol.), Pr.Sci.Nat. (Reg. No.
400058/08), MGSSA (Reg. No. 966310).
Uwe Engelmann has gained over 20 years’ experience in the mining and exploration industry working
for various mining companies in South Africa. During this time he was involved in research in
Antarctica, held various geological positions as well as an Ore Resource Manager for eight years where
he was involved in the production and exploration on the shafts, strategic planning, ore resources
and reserves as well as the daily management of the shafts. He has been heading up the exploration
division of Minxcon Exploration (formerly Agere Project Management) since 2007 where he has been
involved in most aspects of exploration, predominantly in Africa, in a wide range of commodities
including gold, platinum, copper, coal, manganese, chrome and iron ore.
Mr Johan Odendaal (Director, Minxcon): BSc (Geol.), BSc Hons (Min. Econ.), MSc (Min. Eng.),
Pr.Sci.Nat. (Reg. No. 400024/04), FSAIMM (Reg. No. 702615), MGSSA (Reg. No. 965119).
Johan Odendaal has over 30 years’ experience in the mining and financial industry. This includes 12
years as independent mining consultant specialising in the valuation of Mining Projects and 12 years
as a mining analyst at two major stockbroking firms and investment bank. During this time, he was
rated one of the top platinum and gold mining analysts and became a globally recognised industry
specialist in various commodities. Regular contact with the mining, corporate and investment
community allowed him to build an extensive network of contacts around the globe specialising in
valuation of mining companies. He commands a wide range of knowledge on both local and
international mining companies. As a former employee of a Global Investment Bank, he was actively
involved in Financial Analysis and advising mining companies and investment bankers on corporate
mining transactions. Johan has a vast experience in fundamental analysis of commodity markets. His
experience with regard to Mineral Asset Valuations, Concept Studies, Competent Persons Reports,
Due Diligence and Technical Reports includes precious metals, ferrous and non-ferrous metals, coal,
diamonds and a number of minor metals and commodities. Johan also serves on the JSE Issuer
Regulation Advisory Committee and SAMVAL Working Group.
Mr Daniel (Daan) van Heerden (Director, Minxcon): B Eng (Min.), MCom (Bus. Admin.), MMC, Pr.Eng.
(Reg. No. 20050318), FSAIMM (Reg. No.37309), AMMSA.
Daan has worked in the mining industry for over 30 years. He has a vast amount of experience in
managing underground and open cast mining operations in South Africa and abroad for world-class
mining majors and junior mining companies. He was responsible for new business development for
two major mining companies and has experience in mining mergers and acquisitions. He is currently
heading the Mining Engineering division of Minxcon, where he is integrally involved in activities such
as valuation, due diligence, finance structuring, change management required post the event,
feasibility studies, life of mine plans, technical reviews and writing of technical reports for various
commodities.
Mr Julian Knight (Senior Process Engineer, Minxcon): B Eng (Chem.), B Eng Hons (MOT), Pr.Eng. (Reg.
No. 20150289), MSAIMM (Reg. No. 704025).
Julian has experience in process control and optimisation as well as project management of platinum
and base metals commercial projects. Furthermore, Julian has an R&D background in process control
in the PGM and BM industries. As a Process Engineer at Minxcon, he is responsible for leading process
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engineering work with his skills directed at the metallurgical discipline in all projects that involve
processing from metallurgical accounting reviews to feasibility studies and onsite optimisation. He is
currently working on a wide range of projects in various commodities and forms part of Junior
Management and the Executive Committee.
Mr Paul Obermeyer (Mineral Resource Manager, Minxcon): BSc Hons (Geol.), Pr.Sci.Nat. (Reg. No.
400114/06).
Paul has over 20 years’ experience in the mining industry, where he has gained extensive experience
in data processing and orebody modelling using Datamine™, and the fields of sedimentology,
stratigraphy, gold exploration and QAQC. He has been involved in projects with commodities such as
of gold, platinum, coal and base metals. He was a Chief Geologist on one of South Africa’s most
complex mines for four years. He has worked in a production environment for 13 years, as well as in
exploration. Owing to his experience, Paul is also well-equipped to conduct due diligence exercises
on operations for different commodities and to conduct audits.
Mr Laurence Hope (Senior Resource Geologist, Minxcon): NHD (Econ. Geol.), Pr.Sci.Nat. (Reg. No.
200010/11).
Laurence has been involved in the mining industry for over 25 years in both production and consulting.
As a geologist, he has held managerial level positions for over 12 years, leading teams in numerous
work environments. He has extensive experience of some 20 years in 3D geological modeling and
Mineral Resource estimation for a variety of deposit types. He is proficient in many geological
modeling software programs, including Vulcan, Surpac, Datamine, Micromine and Leapfrog3D. He has
worked as a production geologist on a variety of mines and conducted exploration programmes in the
field. As a consultant, a main function of his career had been in mine database management and
QAQC, with his main role currently in 3D geological modelling and Mineral Resource estimation.
Miss Maria Antoniades (Geologist, Minxcon): BSc Hons (Geol.), Cand.Sci.Nat. (Reg. No. 114426),
MGSSA (Reg. No. 966167).
Maria has seven years’ experience in the mining industry. She started her career as a Mineral Projects
Analyst in an established mining consulting firm, where she gained experience in the assessment of
mineral projects across a variety of commodities. She has worked as company geologist assessing
geological terrains and identifying target areas for exploration. Maria forms an integral part of the
Minxcon team as a geologist, undertaking roles including geological interpretations, exploration
programme reviews, data compilation, GIS analysis, editing and mining project co-ordination. She is
actively involved in the compilation of technical documentation in compliance with the main
reporting codes requirements and performs reviews of various mining and exploration projects to
indicate their viability. She also forms part of the project valuation team, undertaking commodity
market assessments and historic cost and market approach valuations.
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JSE 12.4 (c)

JSE SECTION 12.9 LISTING REQUIREMENTS
Section 12.9
12.9
(a)
(b)
(c)
(d)
(e)

(f)
(g)
(h)

JSE Contents
A Competent Person's Report must comply with the SAMREC and SAMVAL Codes and must:Have an effective date (being the date at which the contents of the Competent Person's Report are valid) less than six months prior to the date of publication
of the pre-listing statement, listing particulars, prospectus or Category 1 circular.
Be updated prior to publication of the pre-listing statement, listing particulars, prospectus or Category 1 circular if further material data becomes available after
the effective date.
If the Competent Person is not independent of the issuer, clearly disclose the nature of the relationship or interest.
Show the particular paragraph of this section, the SAMREC Code (including Table 1) and SAMVAL Code complied with in the margin of Competent Person's
Report.
Contain a paragraph stating that all requirements of this section, the SAMREC Code (including Table 1) and SAMVAL Code have been complied with, or state
that certain clauses were not applicable and provide a list of such clauses; and
Include a statement detailing:
(i) exploration expenditure incurred to date by the applicant issuer and by other parties, where available;
(ii) planned exploration expenditure that has been committed, but not yet incurred, by the applicant issuer concerned; and
(iii) planned exploration expenditure that has not been committed to by the applicant issuer but which is expected to be incurred sometime in the future, in
sufficient detail to fairly present future expectations;
Contain a valuation section which must be completed and signed off by a Competent Valuator in terms of and in compliance with the SAMVAL Code;
Be published in full on the applicant issuer's website;
Be included in the relevant JSE document either in full or as an executive summary. The executive summary must be approved by the JSE (after approval by
the Readers Panel) at the same time as the Competent Person's Report is approved by the JSE and the Readers Panel. The executive summary should be a
concise summary of the Competent Person's Report and must cover, at a minimum, where applicable:
(i) purpose;
(ii) project outline;
(iii) location map indicating area of interest;
(iv) legal aspects and tenure, including any disputes, risks or impediments;
(v) geological setting description;
(vi) exploration programme and budget;
(vii) brief description of individual Key modifying factors;
(viii) brief description of key environmental issues;
(ix) Mineral Resource and Mineral Reserve Statement;
(x) reference to risk paragraph in the full Competent Person's Report;
(xi) statement by the Competent Person that the summary is a true reflection of the full Competent Person's Report; and
(xii) summary valuation table. Where the cash flow approach has been employed, the valuation summary must include the discount rate(s) applied to calculate
the NPV(s) (net present value(s)) per share with reference to the specific paragraph in the Competent Person's Report. If inferred resources are used. Show
the summary valuation with and without inclusion of such inferred resources.

Report
Section
1.1
1.2
Throughout
document; 1.1
1.1
6.13
6.13
6.13
8.11
-

Executive
Summary
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SAMREC 2016 TABLE 1 COMPLIANCE CHECKLIST
SAMREC TABLE 1

Exploration Results

Section 1: Project Outline
1.1
Property
(i)
Description
(ii)

1.2

1.3
1.4

1.5

Location

Adjacent
Properties
History

Legal Aspects
and Permitting

Mineral Resources

Mineral Reserves

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).
Describe (noting any conditions that may affect possible prospecting/mining activities) topography, elevation, drainage, fauna and flora and
vegetation, 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.
(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.
(i)
Description of location and map (country, province, and closest town/city, coordinate systems and ranges, etc.).
(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.
(iii)
Provide a general topo-cadastral map.
Provide a topo-cadastral map in sufficient Provide a detailed topo-cadastral map.
detail to support the assessment of eventual Confirm that applicable aerial surveys have
economics. State the known associated been checked with ground controls and
climatic risks.
surveys, particularly in areas of rugged
terrain, dense vegetation or high altitude.
(i)
Discuss details of relevant adjacent properties If adjacent or nearby properties have an important bearing on the report, then their location
and common mineralised structures should be included on the maps. Reference all information used from other sources.
(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.
(ii)
Present details of previous successes or failures with reasons why the project may now be considered potentially economic.
(iii)
Discuss known or existing historical Mineral Resource estimates and performance statistics
on actual production for past and current operations.
(iv)
Discuss known or existing historical Mineral
Reserve estimates and performance
statistics on actual production for past and
current operations.
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.
(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).
(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.
(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.
(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.

Report
Section
2.1

3

1.5
2.2
2.3

2.2

10.1
4.1, 4.2
4.1, 4.2
4.3

4.4
2.4.2, 2.4.3
2.4.7
2.4.2
2.4.8
2.4.5
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SAMREC TABLE 1
1.6
1.7

Royalties
Liabilities

Exploration Results
(i)
(i)

Mineral Resources

Mineral Reserves

Describe the royalties that are payable in respect of each property.
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.
Section 2: Geological Setting, Deposit, Mineralisation
2.1
Geological
(i)
Describe the regional geology.
Setting, Deposit, (ii)
Describe the project geology including deposit type, geological setting and style of mineralisation.
Mineralisation
(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.
(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.
(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.
(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.
(vii)
Confirm that reliable geological models and / or maps and cross sections that support interpretations exist.
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.
(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.
(iii)
Acknowledge and appraise data from other parties and reference all data and information used from other sources.
(iv)
Clearly distinguish between data / information from the property under discussion and that derived from surrounding properties.
(v)
Describe the survey methods, techniques and expected accuracies of data. Specify the grid system used.
(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.
(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.
(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').
3.2
Drilling
(i)
Present the type of drilling undertaken (e.g. core, reverse circulation, open-hole hammer, rotary air blast, auger, Banka, sonic, etc.) and
Techniques
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.).
(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.
(iii)
Describe whether logging is qualitative or quantitative in nature; indicate if core photography, (or costean, channel, etc.) was undertaken.
(iv)
Present the total length and percentage of the relevant intersections logged.
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2.5
5.1
5.2, 5.3
5.4
5.4
5.3
5.3
5.4
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6.9
6
6
6
6
6
6.5

6.5
6.5, 6.6
6.6, 6.12
6.6
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SAMREC TABLE 1
3.3

Sample method,
collection,
capture and
storage

Exploration Results
(v)
(i)

(ii)
(iii)
(iv)

(v)
(vi)

(vii)
3.4

Sample
Preparation and
Analysis

(i)
(ii)
(iii)

3.5

Sampling
Governance

(i)

(ii)
(iii)

3.6

3.7

Quality
Control/Quality
Assurance
Bulk Density

(iv)
(i)

(i)
(ii)
(iii)
(iv)

3.8

Bulk-Sampling
and/or trialmining

(i)
(ii)
(iii)

Mineral Resources

Mineral Reserves

Results of any downhole surveys of the drill hole to be discussed.
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.
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.
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
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.
Describe retention policy and storage of physical samples (e.g. core, sample reject, etc.).
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 and whether
sample bias may have occurred due to preferential loss/gain of fine/coarse material.
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 noncore sample, state whether the sample was riffled, tube sampled, rotary split etc. and whether it was sampled wet or dry.
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.
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.
Describe the process and method used for sample preparation, sub-sampling and size reduction, and likelihood of inadequate or nonrepresentative samples (i.e. improper size reduction, contamination, screen sizes, granulometry, mass balance, etc.).
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.
Describe the measures taken to ensure sample security and the Chain of Custody.
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.).
Describe the audit process and frequency (including dates of these audits) and disclose any material risks identified.
Demonstrate that adequate field sampling process verification techniques (QAQC) 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.
Describe the method of bulk density determination with reference to the frequency of measurements, the size, nature and representativeness
of the samples.
If target tonnage ranges are reported state the preliminary estimates or basis of assumptions made for bulk density.
Discuss the representivity of bulk density samples of the material for which a grade range is reported.
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.
Indicate the location of individual samples (including map).
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.
Describe the method of mining and treatment.
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SAMREC TABLE 1

Exploration Results
(iv)

Mineral Resources

Mineral Reserves

Indicate the degree to which the samples are representative of the various types and styles of mineralisation and the mineral deposit as a
whole.
Section 4: Estimation and Reporting of Exploration Results and Mineral Resources
4.1
Geological
(i)
Describe the geological model, construction technique and assumptions that forms the basis for the Exploration Results or Mineral Resource
model and
estimate. Discuss the sufficiency of data density to assure continuity of mineralisation and geology and provide an adequate basis for the
interpretation
estimation and classification procedures applied.
(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.
(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.
(iv)
Discuss all known geological data that could materially influence the estimated quantity and
quality of the Mineral Resource.
(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.
(vi)
Discuss geological discounts (e.g. magnitude, per reef, domain, etc.), applied in the model,
whether applied to mineralised and / or un-mineralised material (e.g. potholes, faults, dykes,
etc.).
4.2
Estimation and
(i)
Describe in detail the estimation techniques
modelling
and assumptions used to determine the
techniques
grade and tonnage ranges.
(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.
(iii)
Describe assumptions and justification of correlations made between variables.
(iv)
Provide details of any relevant specialized computer program (software) used, with the
version number, together with the estimation parameters used.
(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.
(vi)
Describe the assumptions made regarding the estimation of any co-products, by-products or
deleterious elements.
4.3
Reasonable and (i)
Disclose and discuss the geological parameters. These would include (but not be limited to)
realistic
volume / tonnage, grade and value / quality estimates, cut-off grades, strip ratios, upper- and
prospects for
lower- screen sizes.
eventual
(ii)
Disclose and discuss the engineering parameters. These would include mining method,
economic
dilution, processing, geotechnical, geohydraulic and metallurgical) parameters.
extraction
(iii)
Disclose and discuss the infrastructural including, but not limited to, power, water, siteaccess.
(iv)
Disclose and discuss the legal, governmental, permitting, statutory parameters.
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5.4
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5.4
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5.4
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7.1, 7.2
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7.4
7.4
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Exploration Results
(v)
(vi)
(vii)

4.4

4.5

Classification
Criteria

Reporting

(viii)
(ix)
(i)

(i)
(ii)
(iii)

(iv)

(v)

(vi)

(vii)

(viii)

(ix)
Section 5: Technical Studies
5.1
Introduction
(i)

Mineral Resources

Mineral Reserves

Disclose and discuss the environmental and social (or community) parameters.
Disclose and discuss the marketing parameters.
Disclose and discuss the economic assumptions and parameters. These factors will include,
but not limited to, commodity prices and potential capital and operating costs.
Discuss any material risks.
Discuss the parameters used to support the concept of "eventual".
Describe and justify criteria and methods
used as the basis for the classification of the
Mineral Resources into varying confidence
categories.
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.
Discuss whether the reported grades are regional averages or if they are selected individual samples taken from the property under
discussion.
State assumptions
regarding mining
methods,
infrastructure,
metallurgy,
environmental and social parameters. State
and discuss where no mining related
assumptions have been made.
State the specific quantities and grades /
qualities which are being reported in ranges
and/or widths, and explain the basis of the
reporting.
Present the detail for example open pit,
underground, residue stockpile, remnants,
tailings, and existing pillars or other sources
in the Mineral Resource statement.
Present a reconciliation with any previous
Mineral
Resource
estimates. Where
appropriate, report and comment on any
historic trends (e.g. global bias).
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.
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.
State the basis of equivalent metal formulae, if applied.

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
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Exploration Results

Mineral Resources

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.
Provide a summary table of the Modifying
Factors used to convert the Mineral
Resource
to
Mineral
Reserve
for
Prefeasibility, Feasibility or on-going life-ofmine studies.

(ii)

5.2

Mining Design

(i)

State assumptions
regarding mining
methods and parameters when estimating
Mineral Resources or explain where no
mining assumptions have been made.

(ii)

(iii)
(iv)

(v)
(vi)
(vii)

(viii)

Mineral Reserves

Technical Studies are not applicable to
Exploration Results.
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7.5 (no
Mineral
Reserves
have been
stated)
7.6

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.
State what mineral resource models have
been used in the study.
Explain the basis of (the adopted) cut-off
grade(s) or quality parameters applied.
Include metal equivalents if relevant.
Description and justification of mining
method(s) to be used.
For open-pit mines, include a discussion of
pit slopes, slope stability, and strip ratio.
For underground mines, discussion of mining
method, geotechnical considerations, mine
design
characteristics,
and
ventilation/cooling requirements.
Discussion of mining rate, equipment
selected,
grade
control
methods,
geotechnical
and
hydrogeological
considerations, health and safety of the

N/A (no
Mineral
Reserves
have been
stated)

N/A
N/A
N/A
N/A

N/A

N/A
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Exploration Results

Mineral Resources

workforce, staffing requirements, dilution,
and recovery.
State the optimisation methods used in
planning, list of constraints (practicality,
plant, access, exposed Mineral Reserves,
stripped Mineral Reserves, bottlenecks,
draw control).
Discuss the source of the sample and the
techniques to obtain the sample, laboratory
and metallurgical testing techniques.
Explain the basis for assumptions or
predictions
regarding
metallurgical
amenability
and
any
preliminary
mineralogical test work already carried out.

(ix)

5.3

Metallurgical
and Testwork

(i)

(ii)

(iii)

(iv)

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.
Technical Studies are not applicable to
Exploration Results.

(vi)
Infrastructure

(i)

(ii)

Describe and justify the processing
method(s) to be used, equipment, plant
capacity, efficiencies, and personnel
requirements.

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 multiproduct operations from which the saleable
materials are priced for different chemical
and physical characteristics.
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 orebody
as a whole.
State whether the metallurgical process is
well-tested technology or novel in nature.

(v)

5.4

Mineral Reserves

Comment regarding the current state of
infrastructure or the ease with which the
infrastructure can be provided or accessed.
Technical Studies are not applicable to
Exploration Results.
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N/A

8.4.1
8.4.1 (No
Mineral
Reserves
have been
stated)

8.4

8.4.1 (No
Mineral
Reserves
have been
stated)

8.4.2

8.4
3.3

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,

3.5

Brikor Limited
An Independent Competent Person’s Report on Brikor Limited Mineral Assets – Mineral and Coal Resource Report - Gauteng Province, South Africa

SAMREC TABLE 1

Exploration Results

(iii)
5.5

Environmental
and Social

(i)

(ii)

(iii)

Technical Studies are not applicable to
Exploration Results.

(iv)
(v)
5.6

Market Studies
and Economic
criteria

(i)

(ii)

(iii)
Technical Studies are not applicable to
Exploration Results.

(iv)

(v)

Mineral Resources

Mineral Reserves

housing, security, resource sterilisation
testing etc.). Provide detailed maps showing
locations of facilities.
Statement showing that all necessary
logistics have been considered.
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.
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.
Identify and discuss any sensitive areas that may affect the project as well as any other
environmental factors including l&AP and/or studies that could have a material effect on the
likelihood of eventual economic extraction. Discuss possible means of mitigation.
Identify any legislated social management programmes that may be required and discuss the
content and status of these.
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.
Describe the valuable and potentially
valuable product(s) including suitability of
products, co-products and by products to
market.
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.
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.
Summary
description,
source
and
confidence of method used to estimate the
commodity price/value profiles used for cutoff grade calculation, economic analysis and
project valuation, including applicable taxes,
inflation indices, discount rate and exchange
rates.
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
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3.5
2.4.4, 8.6

2.4.4

8.6
8.9
8.9

8.5

8.5

8.12.4
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Reserves
have been
stated)
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Exploration Results

(vi)

(vii)

(viii)

(ix)
5.7

5.8

Risk Analysis

Economic
Analysis

(i)

Technical Studies are not applicable to
Exploration Results.

(i)
(ii)
(iii)

Technical Studies are not applicable to
Exploration Results

(iv)
Section 6: Estimation and Reporting of Mineral Reserves
6.1
Estimation and
(i)
modelling
techniques

Mineral Resources

Mineral Reserves

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.
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.
Provide details of allowances made for
royalties payable, both to Government and
private.
State type, extent and condition of plant and
equipment that is significant to the existing
operation(s).
Provide details of all environmental, social
and labour costs considered.
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.
At the relevant level (Scoping Study, Pre-feasibility, Feasibility or on-going Life-of Mine),
provide an economic analysis for the project that includes:Cash Flow forecast on an annual basis using Mineral Reserves or an annual production
schedule for the life of the project.
A discussion of net present value (NPV), internal rate of return (IRR) and payback period of
capital.
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.
Describe the Mineral Resource estimate used as a basis for the conversion to a Mineral
Reserve.

(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.

(iii)

Provide a reconciliation reporting historic
reliability of the performance parameters,
assumptions and modifying factors including
a comparison with the previous Reserve
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Mineral
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have been
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2.5, 8.8,
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Exploration Results

6.2

Classification
Criteria

(i)

6.3

Reporting

(i)

Mineral Resources

Mineral Reserves
quantity and qualities, if available. Where
appropriate, report and comment on any
historic trends (e.g. global bias).
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.
Discuss the proportion of Probable Mineral
Reserves, which have been derived from
Measured Mineral Resources (if any),
including the reason(s) therefore.

(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.

(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.
Present a reconciliation with the previous
Mineral
Reserve
estimates.
Where
appropriate, report and comment on any
historic trends (e.g. global bias).

(iv)

(v)

Only Measured and Indicated Mineral
Resources can be considered for inclusion in
the Mineral Reserve.

(vi)

State whether the Mineral Resources are
inclusive or exclusive of Mineral Reserves.
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Mineral Resources

Mineral Reserves

201
Report
Section
have been
stated)

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.
(ii)
Disclose the conclusions of relevant audits or reviews. Note where significant deficiencies and remedial actions are required.
Section 8: Other Relevant Information
8.1
(i)
Discuss all other relevant and material information not discussed elsewhere.
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.
(ii)
State the Competent Person's relationship to the issuer of the report.
(iii)
Provide the Certificate of the Competent Person (Appendix 2), including the date of sign-off and the effective date, in the Public Report.
Section 10: Reporting of for Coal Resources and Reserves
10.1 Specific
(i)
Confirm that the reports on coal deposits take cognisance of sections 54-74 of the Code and Sections 1 - 9 of Table 1.
Reporting for
(ii)
Confirm that the Coal Exploration Results, Coal Inventory, Coal Resources and Coal Reserves are reported using the South African National
Coal
Standard 10320 as the guideline.
10.2 Geological
(i)
Describe the project geology including coal deposit type, geological setting and coal seams / zones present.
Setting, Deposit, (ii)
Identify and discuss the structural complexity, physical continuity, coal rank, qualitative and quantitative properties of the significant coal
Mineralisation
seams or zones on the property.
10.3 Drilling
(i)
Report core recoveries and method of calculation. Confirm that core recoveries in cored boreholes are in excess of 95% by length within the
Techniques
coal seam intersection.
Relative Density
(ii)
Describe the apparent relative density or true relative density of the coal seam(s) determined on coal samples from borehole cores using
to replace Bulk
recognized standard laboratory methods or commonly used procedures. State the moisture basis on which the relative density determination
Density
is based and the moisture basis on which the final density value is reported (in situ or air-dried basis).
Bulk-Sampling
(iii)
Describe the purpose or aim of the bulk sampling programme, the size of samples, spacing/density of samples recovered. Describe the
and/or trialapplicability of bulk sampling or large diameter core samples towards providing representative samples for tests. Compare and comment on
mining
results obtained from bulk sampling versus exploration sampling.
10.4 Reasonable and (i)
Confirm that an appropriate coal quality is reported for all Coal Resource categories. Present and discuss the type of analysis (e.g. raw coal,
realistic
washed coal at a specific cut-point density) and the basis of reporting of the coal quality parameters (e.g. air-dried basis, dry basis, etc.).
prospects for
eventual
economic
extraction
10.5 Coal Resource
(i)
A Coal Resource only includes the coal
Reporting
seam(s) above the minimum thickness cutoff
and the coal quality cut-off(s). Present and
discuss the MTIS Coal Resource tonnage
and quality.
(ii)
State the reporting basis for the Coal
Resource statement with particular reference
to moisture and relative density.

10.2
10.2
10
Appendix 3
Appendix 3
Appendix 3
1.1
1.1
5.3
5.3
6.5
6.8.1

6.8.2

7.4

7.6.1

7.6.1
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(ii)

Confirm that the Coal Reserves are reported
as ROM tonnages and coal quality, and also
as Saleable product/s tonnages and coal
quality. Present and discuss the reporting
basis for the Coal Reserve statement with
particular reference to moisture content and
relative density.

9
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10.6

Coal Reserve
Reporting
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Exploration Results

Mineral Resources

Mineral Reserves

Section 12: Reporting of Industrial Minerals
12.1 Specific for
(i)
Confirm that the reports on Industrial Mineral deposits take cognisance of Sections 80 of the Code and Sections 1 - 9 of Table 1.
Reporting of
(ii)
Describe the exploration or geologically specific specialised industry techniques appropriate to the minerals under investigation.
Industrial
Minerals
(iii)
Describe the nature and quality of sampling or specific specialised industry standard measurement tools appropriate to the minerals under
investigation.
(iv)
(v)
(vi)
(vii)
(viii)

Describe the appropriate saleable product qualities being reported. Describe the basis for reporting (physical or chemical parameters, airdried basis, dry basis, etc.). Reporting of deleterious chemical elements or physical parameters is required.
State assumptions regarding in particular mining methods, infrastructure, metallurgy, environmental and social parameters. Explain where
no mining related assumptions have been made.
Disclose and discuss the marketing parameters, customer specifications, testing, and acceptance requirements.
Discuss the nature, amount and representativeness of metallurgical studies completed which form the basis for the various saleable materials
which may be priced for different chemical and physical characteristics.
Present the defined reference point of the reported tonnages and grades/qualities. Where the reference point is the point is a saleable
product, a clarifying statement is included to ensure that the reader is fully informed as to what is being reported. State whether the tonnages
and grades/qualities of the material delivered to the plant or after recovery.

1.1
6.5, 6.6, 6.7,
6.8, 6.12
6.7.1, 6.7.3.1,
6.7.3.2, 6.7.4,
6.12.1
7.6.2, 8.4.2
8.3, 8.6
8.5.2, 8.5.3
6.7.1, 6.7.3.2
7.6.1, 7.6.2
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SAMVAL 2016 TABLE 1 COMPLIANCE CHECKLIST
Criteria
T1.0 General

T1.1 Illustrations

T1.2 Synopsis

T1.3 Introduction
and Scope

T1.4 Compliance
T1.5 Identity,
Tenure and
Infrastructure
T1.6 History
T1.7 Geological
Setting
T1.8 Exploration
Results and
Exploration
Targets
T1.9 Mineral
Resources and
Mineral Reserves

Comments
The Valuation Report shall contain: The signature of the CV; The CV's qualifications and experience in valuing mineral properties,
or relevant valuation experience; A statement that all facts presented in the report are correct to the best of the CVs knowledge; A
statement that the analyses and conclusions are limited only by the reported forecasts and conditions; A statement of the CV's
present or prospective interest in the subject property or asset; A statement that the CV's compensation, employment, or
contractual relationship with the Commissioning Entity is not contingent on any aspect of the Report; A statement that the CV has
no bias with respect to the assets that are the subject of the Report, or to the parties involved with the assignment; A statement
that the CV has (or has not) made a personal inspection of the property; and A record of the CP's and experts who have contributed
to the valuation. Written consent to use and rely on such Reports shall be obtained. Significant contributions made by such experts
shall be highlighted individually.
There are numerous instances (especially in the non-listed environment) when a valuation is not accompanied by the CPR on
which it is based. In these cases, especially, diagrams/illustrations are required and shall be in the required format. Diagrams,
maps, plans, sections, and illustrations shall be legible and prepared at an appropriate scale to distinguish important features.
Maps shall be dated and include a legend, author or information source, coordinate system and datum, a scale in bar or grid form,
and an arrow indicating north. A location or index map and more detailed maps showing all important features described in the
text, including all relevant cadastral and other infrastructure features, shall be included.
Provide the salient features of the report - a brief description of the terms of reference, scope of work, the Valuation Date, the
mineral property; its location, ownership, geology, and mineralization; history of exploration and production, current status,
Exploration Targets, mineralization and/or production forecast, Mineral Resources and Mineral Reserves, production facilities (if
any); environmental, social, legal, and permitting considerations; valuation approaches and methods, valuation, and conclusions.
Introduction and scope, specifying commissioning instructions including reference to the valuation, engagement letter, date,
purpose and intended use of the valuation. The CV shall fully disclose any interests in the Mineral Asset or Commissioning Entity.
Any restrictions on scope and special instructions followed by the C V, and how these affect the reliability of the valuation, shall be
disclosed.
A statement that the report complies with SAMVAL shall be included. Any variations shall be described and discussed.
The identity, tenure, associated infrastructure and locations of the property interests, rights or securities to be valued {i.e. the
physical, legal, and economic characteristics of the property) shall be disclosed.
History of activities, results, and operations to date shall be included.
Geological setting, models, and mineralization shall be described.
Exploration programmes, their location, results, interpretation, and significance shall be described. Exploration Targets shall be
discussed.

Mineral Resource and Mineral Reserve statements shall be provided. They shall be signed off by a Competent Person in
compliance with the SAMREC Code or another CRIRSCO code. The CV shall set out the manner in which he has satisfied himself
that he can rely upon the information in the CPR.

Report Section

8.12.7

(Throughout
document)

1-7, 8.12.1

1.1, 8.12.1
1.1
2
4
5

6

7.6, 9
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Criteria
T1.10 Modifying
Factors and Key
Assumptions

Comments
A statement of Modifying Factors shall be included, separately summarizing material issues relating to each applicable Modifying
Factor. The CV shall set out the manner in which he has satisfied himself that he can rely upon the technical information provided.
(NOTE: All the Modifying Factors shall be listed, or references provided to relevant definitions). This shall include an explanation
of all material assumptions and limiting factors. When reporting on environmental, social and governance modifying factors,
reference should be made to the ESG reporting parameters as required by the Southern African Minerals Environmental. Social
and Governance Guideline (SAMESG) or other recognised code, e.g. Equator Principles.

T1.11 Previous
Valuations
T1.12 Valuation
Approaches and
Methods
T1.13 Valuation
Date
T1.14 Valuation
Results

The valuation shall refer to all available and relevant previous valuations of the Mineral Asset that have been performed in at least
the previous two years, and explain any material differences between these and the present valuation.
The valuation approaches and methods used in the valuation shall be described and justified in full.

T1.15 Valuation
Summary and
Conclusions
T1.16 Identifiable
Component Asset
(ICA) Values

T1.17 Historic
Verification
T1.18 Market
Assessment
T1.19 Sources of
Information
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8.12.4.2.4

8.12.6
8.12.2

A statement detailing the Report Date and the Valuation Date, as defined in this Code, and whether any material changes have
occurred between the Valuation Date and the Report Date.
For the Income Approach, the valuation cash flow shall be disclosed. For the Market Approach, the market comparable information
shall be disclosed.
For the Cost Approach, the relevant and applicable cost shall be disclosed.
A summary of the valuation details, consolidated into single material line items, shall be provided. The Mineral Asset Valuation
shall specify the key risks and forecasts used in the valuation. A cautionary statement concerning all forward-looking or forecast
statements shall be included. The valuation's conclusions, illustra ting a range of values, the best estimate value for each valuation,
and whether the conclusions are qualified or subject to any restrictions imposed on the CV, shall be included.
In some valuations, the valuation shall be broken down into Identifiable Component Asset Values (an ICA valuation) equalling the
Mineral Asset Value. This could be. for example, due to the requirements of other valuation rules and legislative practices including
taxation (i.e. fixed property, plant, and equipment relative to Mineral Asset Value allocations such as in recoupment or capital gains
tax calculations or where a commissioned Mineral Asset Valuation specifies a need for a breakdown of the Mineral Asset
Valuation). In such cases, the separate allocations of value shall be made by taking account of the value of every separately
identifiable component asset Allocation of value to only some, and not all identifiable component assets is not allowed. This
requires a specialist appraisal of each identifiable component asset of property, plant and equipment, with the 'remaining' value of
the Mineral Asset being attributed to the Mineral Resources and Reserves. Such valuations shall be performed by suitably qualified
experts, who may include the CV. If the Mineral Asset Valuation includes an ICA Valuation, the CV shall satisfy himself or herself
that the ICA Valuation is reasonable before signing off the Mineral Asset Valuation.
A historic verification of the performance parameters on which the Mineral Asset Valuation is based shall be presented.
A comprehensive market assessment should be presented.
The sources of all material information and data used in the report shall be disclosed, as well as references to any published or
unpublished technical papers used in the valuation, subject to confidentiality. A reference shall be made to any other report that
has been compiled, for the purpose of providing information for the valuation, including SAMREC-compliant reports and any other
contributions or reports from experts.

8.12.3
8.12.4
8.12.4
8.12.4

8.12.9

8.12.10
8.5, 8.12.11

8.12.5

