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EXECUTIVE SUMMARY

GM Geotechnical Consultants CC (GM Geotech) was commissioned by Minergy Coal (Pty)
Ltd (Minergy or Client), to prepare a resource estimate and competent persons report on the
Coal Resources of the West Block (Focus Area) of the Masama Coal Project in accordance
with the SAMREC Code (2016)" and applicable requirements of Section 12 of the Botswana
Stock Exchange (BSE) Listing Requirements (2003)*.

The document details the estimate of the Coal Resources as at 30 September 2017 and
incorporates all valid exploration and other relevant data available up to this date, viz.
historic Shell Coal Botswana (Pty) Ltd. data, information collected by Minergy during an
exploration and drilling programme conducted during 2012, 2016 as well as the new
information collected by Minergy during an exploration and drilling programme conducted
during the first semester of 2017.

Project Outline

The Masama Coal Project is located in the Kweneng and Kgatleng Districts of eastern
Botswana and lies approximately 50 km north of Gaborone (Figure 1). The larger
Prospecting License (PL278/2012) area is outlined with a solid black line in Figure 1.
Minergy has previously defined the West Block (WB), Central Block (CB) and East Block
(EB) coal prospects outlined with purple stippled lines in Figure 1 and previously drilled and
delineated Coal Resources on the WB and CB. Historically an area overlapping with the WB
and CB and the area in between, was extensively explored by Shell Coal Botswana (Pty)
Ltd. between 1974 and 1982 (see Table 1). More recently Minergy has identified significant
shall ow Coal Resources in two casaltlines & aeusn
Figure 1.

The prospecting licence (PL278/2012) for the Masama Coal Project, entitles Minergy Coal
(Pty) Ltd. as the holder to the exclusive right to prospect for coal and coalbed methane and
to access the land to which the prospecting licence relates. The licence covers an area of
420 kmz2. The current licence is valid until 30 September 2017 and is currently being
renewed for a further two-year period.

The entire licence representing the Masama project is in a category of land in Botswana
called Communal or Tribal Land. Tribal land is administered by Land Boards who are
empowered to grant, acquire, repossess and rezone tribal land.

The Directors of Minergy Coal (Pty) Ltd. have confirmed by means of a written statement
that there are no pending or existing legal proceedings against the company that may have
an influence on the current prospecting I
licence.
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Figure 1: Masama Coal Project locality map. The Masama Project License (PL
PL278/2012) area is outlined in solid black; the West Block, Central Block and East

Bl ock are outlined in stippled

purpl e

and the
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Accessibility, Physiography and Infrastructure

Botswana has a well-developed transportation network and the Masama Project can be

accessed by gravel roads with further access within the project areas by tracks. The project

is located close to Botswanads nagling pigelinestandg hway ,
power l i nes running paral l el to it. Coll ective
I nfrastructure Corridoro.

The project area is generally flat with one small drainage line. Vegetation in the area is
classified as tree savannah. Land use in the area is predominantly for subsistence
agriculture, livestock (cattle) and limited crop cultivation. Land in the area has been
extensively utilised and the diversity of natural fauna is low.

One small village (Medie) is located withihntheA Focus Areado. The Masama Cc
therefore the AFocus Areao is close to the exi st

Project History

Parts of the area representing the Masama Coal Project were previously explored by Shell
Coal Botswana between 1974 and 1982. Shell confirmed the presence of high quality coal at
shallow depths. Minergy was able to source much of the exploration data collected by Shell
and have also verified their results.

In 2013 after initial exploration by Minergy, Coffey Mining estimated an Inferred Coal
Resource in accordance with the JORC Code (2012)* for five seams and in two areas of the
project. The current report covers only two coal

During 2014 Minergy conducted a Scoping Study (Coffey, 2014)° on a large export focussed
opencast mine with Coffey Mining. Only certain aspects of this study such as
hydrogeological and environmental studies are considered directly relevant to the current
report. The Scoping Study was based on preliminary technical and economic assessments,
and included Inferred Mineral Resources.

Geological Setting and Coal Deposit Type

The Masama Coal Project is located within the Mmamabula Area of the Southern Belt of the
Central Kalahari Sub-Basin of Botswana. The Mmamabula Coalfield is contiguous with and
forms the western extension of the Waterberg Coalfield of South Africa.

Geologically the Masama Coal Project area is underlain by coal, coaly mudstone and
sandstone of the Mmamabula Formation of the Ecca Group of the Karoo Supergroup (Figure
2).

Five major coal seams and a coal sequence are developed in the Masama Coal Project
area. These are from the base upwards, the E Seam, A Seam, A Sequence, A Upper Seam,
K Seam and G Seam. In this report, coal resources were only estimated for the E, A and A
Upper Coal Seams in a Focus Area within the western portion (West Block) of the project
area.
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Figure 2: Regional geological map.

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

towards the north-east. Two major dAstructur al hi ghso were 1
their exploration of the area. These were identified ast he | arge #f@ACentr al Hi
separates the West and the Cent rhalWeBlto cHisg hand wa
lies in the central area of the West Block. The current exploration focused on the environs of

the South West High as described by Shel. The fAhi ghsdé are is now rath
sub-crop area of the A and E Coal Seams, that has been impacted by deep weathering. A

few faults, trending northeast-southwest and northwest-southeast, were identified by Shell

and more recently by GM Geotech. The southern boundary of the coal-bearing Ecca Group

with the Waterberg Group is interpreted as a faulted-contact.

Exploration Data and Information

The past (1974 1 1982) and present (2012, 2016 and 2017) exploration drilling programmes
conducted by Shell Coal Botswana (Pty) Ltd and Minergy Coal (Pty) Ltd respectively are
summarized in Table 1.

Aeromagnetic data flown by the Fugro Airborne Surveys for, and on behalf of, the Botswana
Government (DGS) in 1986 were used to identify major geological boundaries, structures
and the presence of late Karoo aged intrusives affecting the Masama Coal deposit.

The main objectives of the exploration programmes were to verify the historic results and to
infill the historic Shell and Minergy boreholes in order to estimate Inferred, Indicated and
Measured Coal Resources on the Masama Coal Project in accordance with the guidelines of
the SAMREC code (2016)" and SANS guide (SANS10320:2004)2.

All the boreholes were drilled as either HQ or TNW diameter core. All boreholes were drilled
vertically.
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Table 1: Summary of exploration programmes (historical

information provided by the Client).

reports and

No. OF OPEN- WIRELINE
COMPANY DATE BH CORED HOLED LOGGING BH SPACING
© 1974-1975 4 3 1* BPB
g8
2
53 1976 11 6 5 BPB
m -
T 2>
8 Q 1980 25 14 11 Mini-Logger +271 2.5km
2
n 1981-1982 76 31 45 BPB +1.27 2km
- .
5 2012 20* 20 0 Poseidon 2.5 -3km
— Geophysics
=
<
g 2016 1 1 0 Poseidon £500 m.
S Geophysics
>
9 .
(] + .
2 2017 68 6 2 Poseldqn +350 m; 500m &
s Geophysics > 1km

* West Block and Central Block boreholes

138 Boreholes fall within the Focus area, of which 67 are cored holes.

Down-the-hole geophysical logging was conducted on most boreholes drilled by Shell
(1982)** and on all boreholes drilled by Minergy. The typical suite of data collected was long
spaced density, short spaced density, gamma and calliper.

Core was |l ogged and sampled in accordance with
submitted to various SANAS accredited laboratories for coal quality analyses (float sink

wash tests at a range of densities); and Letaba Civil Engineering Materials Laboratory (Pty)

Ltd. (T0549) for foundation indicator analyses. Samples were prepared and analysed using

SABS, ASTM and I1SO standard methods.

Various site visits were conducted by Gerhard Mulder (Geologist), Pauline Venter (Technical
Assistant), Dan Ferreira (Surveyor and Mine Planner), and by D.S. Coetzee (Geologist)
during 2016. Karin van Deventer (CP), Gerhard Mulder (Geologist), Pauline Venter
(Technical Assistant), Van Reenen Jewaskiewitz (Mining Consultant) and Dan Ferreira
(Surveyor and Mine Planner) visited the site collecting and obtaining various aspects of
physical information during 2017.

The CP is not aware of any material changes that have occurred in relation to the Masama
Coal Project up to the date of this report. Work undertaken prior to the inspection by the
Competent Person has been validated and the information can be relied on.

As far as the CP has been able to ascertain, the information provided by the Client
was complete and not incorrect, misleading or irrelevant in any material aspect. The
CP has no reason to believe that any material facts have been withheld.
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The consultants who have provided input to this CPR are listed alphabetically by name
below:

Professional I Professional L
Name . . Qualification . Company Discipline
Registration Membership
Dan Ferreira Mi ne Sur ve South Africa Dan Ferreira Technical Mine Surveying and Mine
Certificate of Institute of Mine Services cc Planning
Competency Survey (SAIMS)
BSc Geol.; BSc
Faan Coetzee Pr. Sci. Nat. Hons Geol.; MSc MGSSA GM Geotechnical Structural & Coal Geology &
Geology; PhD. Consultants Coal Resources
Geology
Gerhard BSc Geol. MGSSA GM Geotechnical Coal Geology and Geotechnical
Mulder Consultants work
BSc; BSc Hons GSSA, FFF Exploration planning and
John Astrup Pr. Sci. Nat. Geol.; MSc Minergy Coal (Pty) Ltd management.
Exploration Core logging and sampling.
Geoloav
Karin Van BSc Hons Geol.; Sugar Bush Consultancy
Pr. Sci. Nat. v GSSA, FFF in association with GM Coal Geology & Coal Resources
Deventer MSc Geology .
Geotechnical
Consultants
Pauline Venter GM Geotechnical CAD Operator and technical
Consultants field assistant
Van Reenen Certificate Mine ECSA Mining Methods and Mine
- Pr. Cert. Eng. Consultant X
Jewaskiewitz Overseer (COAL) SAIMM Planning

The author and lead Competent Person responsible for this report is Karin van Deventer of
Sugar Bush Consultancy, an experienced coal geologist and an associate of GM Geotech.

Coal Resource Estimates

The Coal Resource estimate was conducted in accordance with the South African Code for
Reporting of Mineral Resources and Mineral Reserves Code (SAMREC 2016)", as well as
considering the South African guide to the systematic evaluation of coal resources and coal
reserves (SANS10320:2004)?. As part of the resource estimation process all available
geological and geophysical data were reviewed in detail and during classification of the
resource consideration was given to the consistency of the coal seam thicknesses and coal
guality over the West Block as well as the larger Masama Coal Project Prospecting License
area.

Dassaul t Syst mes GEOVIA MinexE Version 6.

and Model Maker® Version 12.02 were used for the structural, physical and quality
modelling of the coal resource. Seam volumes were calculated in Minex™ and utilized to
calculate coal tonnages. The Minex growth algorithm was used to interpolate coal qualities
and physical parameters.

Boundaries to the resource estimate took into account data derived from Shell Coal
Bot swana (Pty) Ltd. 6s s t r1982)¥; uan anterpratation eof he
southern faulted contact from the Botswana Government aeromagnetic data and published
geological maps; the Prospecting License boundaries and recent structural as well as sub-
outcrop interpretations by the author.

The seam thickness constraint applied to opencast operations of the E, A and A Upper Coal
Seams was a minimum thickness of 0.5 m. The coal seams are foreseen to be mined by
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opencast methods in areas where the in situ strip ratio is less than 5:1 (cubic meters waste
per tonnes coal). The remaining resource will be mined by underground methods.

The seam thickness constraint applied for underground operations of the E and A Coal
Seams was a minimum thickness of 1.2 m.

The values of the critical coal quality parameters, namely calorific value, ash content,
inherent moisture content and volatile matter content as reflected in the resource summary
table (Table 2) implies that all the coal meets a raw coal quality of < 50% ash on an air dried
basis. Theoretical yields and associated qualities are listed as indication of potential
saleable products.

The proposed resource areas for the A Upper, A and the E Coal Seams as defined in
accordance with the current information is shown in Figures 3 to 5 respectively.

The Masama Coal Resources is partly classified as Measured and Indicated Resources with
the majority as Inferred Resources. A discount factor of 8%, 12% and 20% were respectively
applied to the resource classes for unforeseen geological losses. The classification and the
discount factors applied is the result of consideration of the confidence levels of drilling
techniques, logging, drill sample recovery, sub-sampling techniques and sample preparation,
guality of assay data, verification of sampling and assaying, location of sampling points, data
density and distribution, database integrity, geological interpretation, seam deposit type,
estimation and modelling techniques and consistency of physical coal parameters and coal
gualities.

A summary of the Coal Resource estimate is presented in Table 2 below.

g 2
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Figure 3: E Coal Seam Resource Classification plan.
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Figure 4. A Coal Seam Resource Classification plan.
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Table 2: Mineable Tonnes In Situ Coal Resource Summaryi iFocus Ar eao.

Masama Coal Resources, Raw Coal Qualities and Modelled Theoretical Product Yields and Qu
as at 29 September 2017

Raw Coal Qualities on an air dried basis
Geo-loss Mineable Tonnes Seam Raw Raw Raw Raw
Mining Method Tesc_)fyrge Seam In Situ Thickness| Raw RD| Raw CV| Raw AsH Inherent| Volatile | Fixed | Total
Cllzssiifeon Moisture| Content| Carbon | Sulphur
%) (tonnes) m) | (@lem) [MIkg)] @) | &) | @) | ) [ %)
Measured A 8% 12 706 952 4.80 1.51 22.5 19.1 5.73 255| 49.7 2.10
oc Indicated A 12% 47 649 094 5.02 1.57 22.3 19.6 5.69 25.1| 49.6 1.75
Indicated E 12% 18 486 934 1.55 1.55| 21.6 24.3| 4.83 25.9| 45.0| 2.26
Inferred AU 20% 3420 903 1.27 1.66 18.0/ 33.2| 4.70 22.1| 40.0 1.53
Opencastable Resource 12% 82 263 884
Mi ble T s Raw Raw Raw Raw
- h Resource Seam | Geo-loss |ner|:1 g't onnes Thi eke\m Raw RD| Raw CV| Raw AsH Inherent| Volatile | Fixed Total
Mining Method ClEssiiiion IS iCRLESS Moisture| Content| Carbon | Sulphur
(%) (tonnes) (m) (glcm®) | (MI/kg) | (%) (%) (%) (%) (%)
Indicated A 12% 7 069 391 4.70 1.58| 21.8| 20.6 5.83 24.4| 49.2 1.51
uG Inferred A 20% 206 375 994 4.68 1.55| 229 19.3| 4.71 255/ 504 1.90
Inferred E 20% 94 208 869 1.71 1.52 22.0| 232 5.20 25.9| 457 1.91
Underground Mineable Resource| 20% 307 654 254

TOTAL COAL RESOURCE | 389 918 137

Product Coal Quality and Theoretical Yields
Mineable Tonnes Product | Product | Product
Mining Method Rest_)l_.lrt_:e Seam Geo-loss In Situ ;m[:upfg Prc(;ctjct Pr;)d;lct Inherent| Volatile | Fixed ;rcl)dﬁd PrY(?dIL(let
Classifiction o S Moisture| Content| Carbon| >PYr 1€
(%) (tonnes) (glem®) | (MI/kg)| (%) (%) (%) (%) (%) (%)
Measured A 8% 12 706 952 1.55 26.0 10.1 6.55 26.7 56.7 0.40 66.4
oc Indicated A 12% 47 649 094 1.53 26.0 9.7 6.62 26.7 57.0 0.34 58.3
Indicated E 12% 18 486 934 1.63 26.5 10.4 5.61 30.7 53.4 0.47 71.3
Inferred AU 20% 3420903 1.72 21.0 24.4 5.44 24.6 45.6 1.00 66.0
Mineable Tonnes Product | Product | Product Flgeliies Pmdl.mt Prgduct Product | Product
- hod Resource Seam | Geo-loss In Situ Float RD cv Ash Inherent| Volatile | Fixed Sulphur | Yield
Mining Metho Classifiction Moisture| Content| Carbon
(%) (tonnes) (glem®) | (MIkg) | (%) (%) (%) (%) (%) (%)
Indicated A 12% 7 069 391 1.53 26.0 9.0 6.94 26.7 57.3 0.40 56.3
UG Inferred A 20% 206 375 994 1.61 26.0 11.2 5.31 26.5 56.9 0.37 70.1
Inferred E 20% 94 208 869 1.69 26.5 11.2 4.74 30.6 53.4 0.73 71.6

Interpretation and Conclusions

A total Coal Resource of 390 Mt has been estimated for E, A and A Upper Coal Seams
within the Focus Area of the West Block of the Masama Coal Project. This Resource can be
further broken down as follows:

Opencast: A Seam Coal Resource
0 12.71 Mt Measured Coal Resource

U 47.65 Mt Indicated Coal Resource

Page 10 of 165



Minergy Coal (Pty) Ltd: Masama Coal Resource CPR

September 2017

Opencast: AU Coal Seam Resource

U 3.42 Mt Inferred Coal Resource

Opencast: E Coal Seam Resource

i

18.49 Mt Indicated Coal Resource

No A Upper Coal Seam is included into the Underground resource statement due to its
localised occurrence and its limited seam thickness.

Underground: A Seam Coal Resource

U 7.07 Mt Indicated Coal Resource

U 206.4 Mt Inferred Coal Resource

Underground: E Seam Coal Resource

U 94.21.4 Mt Inferred Coal Resource

A total of 82.26 Mt of opencast and 307.7 Mt underground mineable coal in situ is reported.

Coal seam thickness distribution on the E, A and A Upper Coal Seams are shown for the
Opencast and Underground Resource classes, indicating predominantly thicker coal seams

with the exception of the A Upper Coal seam.

Table 3: Coal Seam Thickness distribution within the resource classes.

Resourcel Mining Seam TH |, Resourcel Mining Seam TH |,
Class | Method Seam Class GRS Class | Method Seam Class IR
<0.5m 0.0% <0.5m 0.0%
0.5mto 1.2m 0.0% . 0.5mto 1.2m 0.0%
Measured OoC A Seam Lomto 16m 0.0% Indicated UG A Seam Lomto L6m 0.0%
>1.6m 100.0% >1.6m 100.0%
<0.5m 0.0% <0.5m 0.0%
. 0.5mto 1.2m 0.0% 0.5mto 1.2m 0.1%
Indicated oC A Seam om0 Lom 0.0% Inferred UG A Seam Lomto Lom 0.3%
>1.6m 100.0% >1.6m 99.7%
<0.5m 0.0% <0.5m 0.1%
. 0.5mto 1.2m 0.5% 0.5mto 1.2m 0.8%
Indicated oC E Seam LomwoLem | 33.4% Inferred UG E Seam Lomto Lom | 23.2%
>1.6m 66.1% >1.6m 75.9%
<0.5m 0.5%
0.5mtol.2m | 15.2%
Inferred oC AU Sea TomoLem | 36.4%
1.2mto1.6m | 47.9%

The Measured and Indicated Coal Resource Areas show very good potential towards
beneficiation practices, and can be washed to a 26.5 MJ/kg product for the E Coal Seam
and 26.0 MJ/kg for the A Coal Seam. The A Upper Coal Seam may also be beneficiated to a
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21.0 MJ/kg product. Theoretical yields range from more than 55% to 70% on the different
product specifications.

Technical Studies

In 2014 Minergy completed a Scoping Study on a large export focussed opencast coal
mine, which covered an area that completely overlaps with Section A of the Focus Area in
this report. Some of the technical studies completed for the Scoping Study are relevant to a
small to medium size coal mine as envisaged for the Masama Coal Project. The Scoping
Study referred to above was based on preliminary technical and economic assessments. It is
preliminary in nature, and included Inferred Mineral Resources which are insufficient to
provide certainty that the conclusions of the Scoping Study will be realised.

Further Technical studies were initiated on the Masama Coal Project during 2016 and 2017,
including Geotechnical Studies, Hydrological Studies, Environmental Studies (including
several specialist studies, one of which covered Acid Mine Drainage), and a Coal Market
Study.

Other Relevant data and Information

The Masama Coal Project is |l ocatedtMnmamabulada o Ji nd
East Coal Project as well as the 670 Mt Mmamabula South and Central Coal Projects (Anglo
Coal Bot swana) . Morupul e Coal Mi ne, Bot swanads ¢

200 km northeast of Masama near the town of Palapye in southeast Botswana. The
Waterberg Coalfield across the border to the east of Masama in the RSA hosts several
operating coal operations including the Grootegeluk Coal Mine (Exxaro) as well as other
advanced pr oj e cMedupi and Maimba sdaldirebpewer stations, which have
a combined capacity of ~8 000 MW. Risk factors identified are discussed in Section 9.2 of
this report.

Risks to the project are as follows:

Ui The local influence of large- and small-scale geological structures on the coal
deposit;

U Drainage line and roads passing through the potential mining area; as well as the
proximity of the village Medie situated near opencast mining areas and on top of
potential underground resources within the potential mining area;

U The possible influence of mining operations on groundwater resources;

U Acid Mine Drainage from coal discards or from carbonaceous material that is
backfilled into the pit voids;

U The depth of weathering and its impact on the exact position where opencast mining
will commence;

U Variation in E Seam thickness impacting on underground coal resources and mining
methodologies;

U Majority of the Coal Resource still falls within the Inferred category;
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U Insufficient power supply;
U Distance to some potential markets.

Project risks are discussed in full in Section 9.2 of the report.

Recommendations

Much of the coal resource still is classified as Inferred Coal Resources, but continuity in both
thickness and coal quality has been proven in the adjacent Measured and Indicated Coal
Resources. It is therefore believed that there is good potential to increase the resource base
through further exploration.

Infill drilling is recommended to firm up the boundary along the sub-crop on both the A and E
Coal Seams.

It is highly recommended that a laser derived ground digital terrain model must be developed
for the Masama Coal Project Focus Area prior to finalizing the mine planning.

The potential coal products that could be produced and their potential markets should be
examined in more detail.

Minergy has met its historic expenditure commitments, with total spend on the project to
June 2017 more than ZAR30 m. Historic expenditure by Shell is estimated at ZAR 6.7 m in
present terms. Minergy plans further exploration and related work for the Masama Coal
Project as shown in Table 3 over the next two years. The timing and quantum of the
proposed expenditure are in line with that proposed to the Department of Mines in the
renewal application.

Table 4: Masama Coal Project proposed work programme and budget for period
October 2017 to September 2019.

Cost ZAR
Work Item 1 Comments
million
Fully cored (Diamond) 1.32 Includes drilling, field costs, assays, DH geophysics,
Drilling 500 m interpretation and updated resource estimates
Percussion Drilling 0.30 Includes drilling, field support, DH geophysics, and
500 m interpretation
Complete EIA and 1.30 Includes all aspects of the EIA studies as well as water
related studies studies
Complete Mining and 4.20 Includes all aspects of mining and processing components
Processing Studies as well as related studies and preparation of a Mining
Licence application
Total 7.08

This Executive Summary represents a true reflection of the content of the full report.
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1. INTRODUCTION
1.1  Terms of reference and scope of work (1.1 (i); 9.1 (i), (i) , (iii); 10.1 (i), (ii))

GM Geotechnical Consultants CC (GM Geotech) was commissioned by Minergy Coal (Pty)
Ltd. (Minergy or the Client), to prepare a resource estimate and competent persons report on
the Coal Resources in the E, A and A Upper Coal Seams of the West Block (Focus
Area) of the Masama Coal Project utilising historic data as well as the new exploration
information collected by the Client in collaboration with GM Geotech in 2016 and 2017. This
report is prepared in accordance with the South African Code for the Reporting of
Exploration Results, Mineral Resources and Mineral Reserves Code (SAMREC 2016)*, as
well as considering the South African Guide to the Systematic Evaluation of Coal Resources
and Coal Reserves (SANS 10320:2004)% This standard provides a detailed framework for
public reporting on coal resources and reserves, and define common terminology (Figure 1)
to be used. Applicable requirements of Section 12 of the Botswana Stock Exchange Listing
Requirements (2003)* were considered and complied with.

EXPLORATION
RESULTS

| RESOURCES | | RESERVES
I

1
INFERRED I

Increasing INDICATED PROBABLE
level of
geoscientific ROM and Saleable

knowledge

and MEASURED PROVED

confidence
ROM and Saleable

Reported as
ROM and Saleable
estimates

—

Consideration of mining, metallurgical, processing,
infrastructural, economic, marketing, legal,
environmental, social and governmental factors (the
Modifying Factors)

Reported as Mineable
in situ estimates

Figure 1: Relationship between Coal Resources and Coal Reserves.

All the relevant requirements of the SAMREC Code (2016)' Table 1 have been complied
with. A compliance checklist is provided in Appendix 2 of this report, which cross references
the SAMREC Table 1 checklist to the content of this report.

The competent person with overall responsibility for reporting of Mineral Resources is Karin
van Deventer, MSc Geochemistry; Pr. Sci. Nat. (400705/15); GSSA (965295), who is a
consulting geologist at Sugar Bush Consultancy and works in association with GM Geotech.
Van Deventer has extensive experience in the field of coal geology including exploration
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projects to operational opencast and underground mines and the associated data
management and modelling thereof.

Neither GM Geotech nor the author employed in the preparation of this report has any
beneficial interest in the assets of Minergy Coal (Pty) Ltd. or any of its holding companies or
parent companies.

The person responsible for estimating the coal resources is satisfied that, based on the
information made available, the estimates presented in this report are reasonable and are
appropriate for the type of deposit, its location and the current and proposed methods of
exploitation.

The effective date of this report is 29 September 2017.

1.2  Sourc es of information (3.1 (iii))

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

U Historic drilling data (including borehole logs, downhole geophysical logs, analytical
data and interpretations including resource estimates) from Shell Coal Botswana;

U Historical reports by Shell Coal Botswana;

U Drilling data collected by Minergy (2012), and Minergy Coal and GM Geotech (2016
& 2017) including borehole logs, downhole geophysical logs and analytical results
and interpretations;

U Independent Competent Persons reports:

9 Coal Resource Estimate of the Masama Coal Project i Coffey Mining (Coffey
2013)°;

1 Scoping Study i Mine A, Masama Coal Project i Coffey Mining (Coffey
2014)° The Scoping Study was based on preliminary technical and economic
assessments, and included Inferred Mineral Resources;

1 Minergy Coal (2016): Masama Coal Project, Botswana: West Block Coal
Resource, Independent Competent Persons Report (Coetzee, 2016) *:

f  Masama Coal Asset Valuation i Coffey Mining South Africa (Coffey 2016)*.
U Published geological maps and reports on the region and some on its coal deposits;
U Reports on adjacent properties;

U Aeromagnetic data collected by Fugro on behalf of the Department of Geological
Survey of Botswana (DGS);

U Technical Studies (discussed in Section 8)
o Geotechnical
0 Geohydrology
o Environmental

o Coal Market Report
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1.3 Units and currency (1.2 (i)
This report makes use of metric units, coal qualities are reported on an air dried basis.

References to currency in the report are in South African Rand (ZAR) unless otherwise
stated.

All maps presented in this report either have co-ordinates in Longitude Latitude (WGS84) or
metres using the UTM35S (WGS84) projection and datum, unless otherwise stated.

1.4  Site inspection and field involvement of CP (1.1 (iii))

Various site visits were conducted by Gerhard Mulder (Geologist), Pauline Venter (Technical
Assistant), Dan Ferreira (Surveyor and Mine Planner), and by D.S. Coetzee (Geologist)
during 2016. Karin van Deventer (CP), Gerhard Mulder (Geologist), Pauline Venter
(Technical Assistant), Van Reenen Jewaskiewitz (Mining Consultant) and Dan Ferreira
visited the site collecting and obtaining various aspects of physical information during 2017.

As far as the CP has been able to ascertain, the information provided by the Client
was complete and not incorrect, misleading or irrelevant in any material aspect. The
CP has no reason to believe that any material facts have been withheld.

Activities during site visits included:

U Logging and sampling of fully cored exploration boreholes drilled during the 2016 and
2017 drilling program;

U Examination of selected borehole core from the 2012, 2016 and 2017 drilling
program;
U Verification of collar positions of boreholes drilled by Shell and Minergy;

U Examination of surface geological exposures in the project area;

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

1.5 Disclaimers and reliance on other experts or third party information

Thi s l ndependent Competent P e r kKarinnvans Devidraep (nr t was
association with GM Geotechnical Consultants CC (GM Geotech)) based on information

largely provided by Minergy; as well as the results of the 2016 and 2017 exploration drilling

conducted under supervision of Minergy in collaboration with GM Geotech. The data

supplied by Minergy includes independent third party technical reports along with other

relevant published and unpublished third-party information. Where possible, GM Geotech

have verified the information from independent sources after making due enquiry of all

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

The consultants who have provided input to this CPR are listed alphabetically by name
below:
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Professional

Professional

Name . . ualification . Compan Discipline
Registration Q Membership pany P
Mi ne Sur South Africa Dan Ferreira Mine Survevin
Dan Ferreira Certificate of Institute of Mine Technical and Mine Plaﬂni?w
Competency Survey (SAIMS) Services cc 9
I—?osncs (é?e%lll ;' Ii/ISSCc GM Geotechnical Strucwral & Coal
Faan Coetzee Pr. Sci. Nat. o MGSSA Geology & Coal
Geology; PhD. Consultants
Resources
Geology
Gerhard Mulder BSC Geol. MGSSA GM Geotechnical Coal Geo_logy and
Consultants Geotechnical work
BSc; BSc Hons pIIE:r?rl\?rzgt;)nr:j
John Astrup Pr. Sci. Nat. Geol,; M.SC GSSA, FFF Minergy Coal (Pty) management.
Exploration Ltd Core loqai d
Geology ore logging an
sampling.
Sugar Bush
. BSc Hons Geol,; Consultancy in
KarinVan Pr. Sci. Nat. GSSA, FFF association with Coal Geology &
Deventer . Coal Resources
GM Geotechnical
MSc Geology Consultants
" GM Geotechnical CAD Operatpr
Pauline Venter and technical field
Consultants .
assistant
- . ECSA ini
Van Re_ene_n Pr. Cert. Eng. Certificate Mine Consultant Mmln_g Method_s
Jewaskiewitz Overseer (COAL) SAIMM and Mine Planning

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

Neither GM Geotech, nor the author of this report, is qualified to provide extensive comments
on legal facets associated with ownership and other rights pertaining to the Masama Coal
Project.

GM Geotech and its associates accept no liability for any losses arising from reliance upon
the information presented in this report. A final draft of this report was provided to Minergy,
along with a written request to identify any material errors or omissions, prior to finalization.

Page 24 of 165



Minergy Coal (Pty) Ltd: Masama Coal Resource CPR September 2017

2. PROJECT OUTLINE
2.1 Property description (1.1 (i); 1.2 (i))

The Masama Coal Project is an advanced exploration project located in south eastern
Botswana and comprises PL278/2012, a prospecting licence granted to Minergy Coal (Pty)
Ltd for Coal and Coalbed Methane. Minergy has been actively exploring the property for
shallow coal resources since 2012 and has identified significant coal resources at shallow
depths on parts of the project. The project spans an area of 420 km? and has been divided
into three large blocks, known as the West Block, Central Block and East Block (Figure 2).
The focus of most exploration has been the West Block, which covers an area of
approximately 120 km?. The Coal Resources defined in this report are from the E, A and A
Upper Coal Seams within a portion of the West Block, referred to a®#t
present studies are underway to evaluate an opencast coal mine and associated wash plant
and other support infrastructure in the West Block of the project area.

2.2 Property location (1.2 (i ); 1.3 (i); 3.1 (iv))

The Masama Coal Project is located in the Kweneng and Kgatleng Districts of eastern
Botswana and lies approximately 50 km north of Gaborone (Figure 2). The larger
Prospecting License (PL278/2012) area is outlined with a solid black line in Figure 2.
Minergy has previously defined the West Block (WB), Central Block (CB) and East Block
(EB) coal prospects outlined with purple stippled lies in Figure 6 and previously drilled and
delineated Coal Resources on the WB and CB. Historically an area overlapping with the WB
and CB and the area in-between, was extensively exploded by Shell Coal Botswana (Pty)
Ltd between 1974 and 1982 (see Table 10). More recently Minergy has identified significant

t

he fF

shall ow Coal Resources in two coal seamarewi t hin

2).

The Mas ama Coal Project is |l ocated netavimamatula J i

East Coal Project and also proximate to the 670 Mt Mmamabula South and Central Coal
Projects (Angl o Coal Bot swana) . Morupul e
is located some 200 km northeast of Masama near the town of Palapye in southeast
Botswana. The Waterberg Coalfield across the border to the east of Masama in the RSA
hosts several operating coal operations including the Grootegeluk Coal Mine (Exxaro) as
well as ot her advanced projects Il i ke E-firékdoRuves
Stations, which have a combined capacity of ~8,000 MW.
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Figure 2: Location of the Masama Coal Project showing the Masama Prospecting Licence area
(PL278/2012) outlined in Black; the West Block (WB); the Central Block (CB) and the East

Bl ock ( EB)
outlined in red.
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2.3 Country profile (1.2 (ii))

Botswana, one of Africa's most stable countries, is a large (581,730 km?), landlocked
country. Botswana gained independence from Britain in 1966 and in the years that followed,
supported by the discovery of diamonds, it has been one of the fastest growing economies in
the world and moved into the ranks of upper-middle income countries. The country is the
continent's longest continuous multi-party democracy. It is relatively free of corruption and
has a good human rights record. Gaborone is the capital city of Botswana and the major
languages are English (the official language) and Setswana.

Botswana is sparsely populated (~2 million people) and protects some of Africa's largest
areas of wilderness. Safari-based tourism, which is tightly-controlled and often upmarket, is
an important source of income.

Botswana has a well-established mining industry with many service providers located in
Gaborone. A full range of modern banking, shopping, educational and recreational facilities
are available within Gaborone. Most Government Ministries and Departments have their
main offices in Gaborone.

Botswana is the world's largest producer of diamonds, which has transformed it into a
middle-income nation. Botswana faces a key policy dilemma of how to grapple with the
predicted decline in previously buoyant diamond revenues. Projections of future diamond
revenues are uncertain. While diamonds may not be fully exhausted for another generation,
output is already well past its peak. While Botswana has made some progress in reducing its
dependence on diamonds in the past twenty years, the level of economic diversification
needed to offset diminishing mineral revenues will remain a challenge. Information was
obtained from the following websites:

http://www.bbc.com/news/world-africa-13040376°

http://www.worldbank.org/en/country/botswana/overview®

2.4 Legal aspects and permitting (1.2 (ii); 1.5 (i), (i), Giii), (v), (v) ;5.5 (i), (ii) )

Botswana has a modern mining law, which is comparable to some of the best mining
legislation in the world.

A full list of legislation relevant to the project is provided below:

Responsible
Legislation Government Comments
Entity

Mines and Minerals
Act, 1999 and
regulations

Department of | Provides guidance on the licensing procedure for extraction of all minerals including
Mines water.

. Department of | To provide control of the manufacture, importation, sale, transport, storage, use and
Explosives Act, 1962 p p p P 9

Mines disposal of explosives
Mines, Quarries, . . .
Act to provide for safety, health and welfare of persons engaged in prospecting,
Works and Department of | .. ) ) ) . L
. . mining and quarrying operations (including related works). Makes provision for
Machinery and Mines . ) ’ ) . .
: inspection and regulation of mines, quarries, works and machinery used.
Regulations
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The Act governs access to and administration of land within all tribal areas of Botswana.
It sets out regulations and procedures for land allocations. Land Boards handle the
administration of land in tribal areas and oversee land allocation and development of all
land in all their areas of jurisdiction.

Tribal Land Act, 1968 Land Board

Department of | The Act provides for the carrying out of an EIA for all projects that may have adverse
Environmental | effects on the environment. DEA is mandated to review the Scoping Report, Terms of
Affairs (DEA) | Reference (TOR) and Final Report.

Environmental
Assessment Act, 2011

The Act ensures preservation and protection of ancient monuments, ancient workings,
Department of |relics and other objects of aesthetic, archaeological, historical or scientific interest. It
Monuments and National requires that any activity, which may result in the disturbance of the land through
Relics Act, 2001 Museum & excavation and extraction, should be subjected to an Archaeological Impact Assessment
Monuments to ensure that no archaeological sites are destroyed during excavation. A detailed AlA for
the Masama Project will be undertaken.

The Act provides for the utilization and protection of forest produce. It serves to declare
certain areas as forest reserves and provides for regulations for such reserves.
Recognition is given to the use by local communities of forest resources for firewood,
building materials, medicine and utensils through the forest. The project implementation
will ensure adequate protection of the forests within the project area

Department of
Forestry and
Range
Resources

The Forest Act, 1968

The Act defines the ownership of any rights to the use of water and provides for the grant
of water rights and servitudes. The Act states that there will be no right of property in
public water including groundwater and water in any natural streams, rivers, lakes and
dams. It covers all aspects of water abstraction and disposal of effluent into natural
streams.

Department of

Water Act, 1968 Water Affairs

Wildlife Conservation | Department of | The Act provides for the protection of wildlife and conservation of National Parks. Even
and National Parks Wildlife and though most of the District supports more livestock than wildlife.
Act,01992 National Parks.

Department of | The Act provides for the minimization of pollution of the environment, and the
Waste conservation of natural resources; the planning, facilitation and implementation of

Management |advanced systems for the regulation of trans-boundary movements of waste and its

and Pollution | disposal. Any waste produced during the project should be managed in accordance with
Control the Act.

Waste Management
Act, 1998

Department of | This Act aims to prevent and control bush and other fires with Sections (4, 6 and 9)
Forestry and | concerning fire control and firebreaks, and the penalties for contravention (Section 14).
Range Since the project is implemented in a bushy area, it is important that the provisions of this

Herbage Preservation
(Prevention of Fires)

Act, 1977 ; )
Resources Act are followed in order to prevent bush fires
Agricultural Departmentof |The Act provides for the protection of
Rgesources Forestry and | defined as animals, birds, plants, soils, vegetation, veld products, fish etc. There will be
(Protection) Act, 1973 R;S&cl)r;gr;:es vegetation clearing during project development and therefore the Act applies.

Department of | Provides guidelines on the manner in which boreholes in the country need to be drilled

Borehole Act, 1956 Water Affairs | and the extraction rates.

Department of | Many sections of this Act are relevant to the proposed development just as they are to
Road Traffic Act, 2008 | Road Transport | everyday life on the roads of Botswana, with general compliance clearly essential to the
and Safety health and safety of all road users including project contractors.

Department of | The Act provides a regulatory framework for industrial activities and other activities that
Waste have emissions into the atmosphere in order to reduce pollution. Since the proposed
Management | project involves excavation for mining it must be implemented within the provisions of the
and Pollution | Act to minimize the dust impact
Control

Atmospheric Pollution
(Prevention) Act, 1971

The various types of mineral licences are briefly explained below:
U Prospecting Licence

1 A prospecting licence is valid for an initial three-year period with two renewals
each not exceeding two years. Further extensions may be granted. The
maximum size for a prospecting licence is 1,000 km? and the area must be
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reduced by half at the end of each renewal or at a lower proportion as the
Minister may agree.

91 Applicants for a prospecting licence must have access to adequate financial
resources and technical competence to carry out effective prospecting.

U Retention Licence

1 A holder of a prospecting licence may apply for a retention licence in relation
to an area and a mineral after carrying out a feasibility study in respect of the
deposit and the study has established that the deposit cannot be mined
profitably at the time of application

1 A retention licence is valid for three years, renewable once for a further three
years.

U Mining Licence

1 A holder of a prospecting licence, retention licence or a waiver may apply for
a mining licence.

1 A mining licence can be granted for a period not exceeding twenty-five years,
with unlimited renewal periods not exceeding twenty-five years each.

Mi n e r Brgspecting Permit (PL278/2012)

The prospecting licence (PL278/2012) for the Masama Coal Project, Minergy Coal (Pty) Ltd.
as the holder to the exclusive right to prospect for coal and coalbed methane. The licence
covers an area of 420 km2. The first term of the licence period for PL278/2012 commenced
on 1 October 2012 and expired on 30 September 2015, a period of three years. The licence
was then renewed for a two-year period from 1 October 2015 to 30 September 2017. The
licence is renewable for a further two-year period, giving a total exploration period of seven
years (before extensions). A renewal application of the prospecting licence was lodged on
28 June 2017 and is currently being processed. The Department of Mines in Botswana has
provided Minergy Coal with a letter confirming they are working on the renewal and will
make a recommendation to the Minister to extend the current licence for a period of 3
months. A prospecting licence confers various rights to its holder, including that the holder
may enter upon any land to which his prospecting permit relates together with his servants
and agents.

Minergy plans to apply for a mining licence prior to the end of the standard seven-year
exploration period. In order to apply for a mining licence Minergy will need to complete an
Environmental Impact Assessment and Environmental Management Plan, which are to be
approved by the Department of Environmental Affairs. Minergy is not aware of any
governmental or statutory requirement that would prevent it from applying for a mining
licence.

Surface Rights

A prospecting licence confers various rights to its holder, including that the holder may enter
upon any land to which his prospecting permit relates together with his servants and agents,
and may, prospect thereon for the mineral(s) to which his prospecting licence relates, drill
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boreholes and make such excavations as may be necessary, and erect camps and put up
temporary buildings for machinery necessary for prospecting purposes.

These rights are accordingly conferred to Minergy in terms of PL278/2012.

The entire licence representing the Masama Coal Project is in a category of land in
Bot swana called Communal or Tri bal Land in acco
Chapter 32.02, 2008 (1968)°, and none of the Masama Coal Project area falls in a national
conservation area or similar. Tribal Land is vested in various Land Boards (regulated
organisations of the state in terms of the Tribal Land Act) in trust for the benefit and
advantage of the citizens of Botswana. The Tribal Land category represents ~70% of all land
in Botswana (State Land and Freehold represents the difference), mainly consisting of rural
areas, which are not free hold title. Each land board has a specific area of jurisdiction and
subject to approval of the Ministry of Lands and Housing has the power to allocate (free of
charge) use of land (evidenced by a section 13 certificate of grant from the land board), but
not ownership to citizens and non-citizens in accordance with a prescribed process. In the
Masama Coal Project area existing land allocations have mainly been for cattle posts and
low productivity ploughing fields. Land Boards are empowered to acquire, repossess and
rezone tribal land where any customary land rights (e.g. ploughing field) have been granted,
and compensation is calculated in accordance with a published schedule which categorises
the nature of the buildings or similar relating to the applicable area. Once the Land Board
has cleansed the area of any customary riirend ri gt
at Masama are to be secured mainly by way of Agreement of Grant of Lease (which is a
Common Law Grant of lease) between Minergy and the Land board. An Agreement of Grant
of Lease may be granted for a period of up to ninety-nine years. The Agreement of Grant of
Lease is to be registered with the Deeds Registry, upon the approval by the Director of
Surveys and Mapping of various prescribed surveys, plans, diagrams and maps to be
completed by a registered surveyor.

Legal Proceedings

From the Effective Date of this CPR until the date this CPR was issued, the CP is not aware
of any material changes that have occurred in relation to the Masama Coal Project. Work
undertaken prior to the inspection by the Competent Person has been validated and the
information can be relied on.

The Directors of Minergy Coal (Pty) Ltd have confirmed by means of a written statement that

there are no pending or existing legal proceedings against the company that may have an
influence on the current p r o shpliy totapply for alnminmg nce or
licence.

2.5 Royalties and liabilities (1.2 (ii); 1.6 (i); 1.7 (i))

In Botswana, the holder of a Mining Licence is liable to pay royalties on a monthly basis to
the government. The royalties are calculated as a percentage of gross market value (defined
for the purposes of the royalty calculation as the sale value receivable at the mine gate in an
ar moés trapsactjon tvithout discounts, commissions, or deductions) and are as follows
for different commodities:
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U 10% Precious Stones
U 5% Precious Metals
U 3% Other Mineral or Mineral Products

Coal products produced at Masama would incur a 3% royalty.

Botswana mining companies (for all minerals other than diamonds) are using the following
formula to determine tax due:

Annual Tax Rate = 70 7 1500/x
Where x = taxable income/gross income

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

Mining activities by their nature create changes to the local environment and once mining
operations are complete the areas affected will need to be rehabilitated. Minergy intends to
conduct progressive rehabilitation of the mined areas as mining progresses. Currently in
Botswana there is not a requirement to make a financial provision for mine closure, however,
it is understood that as a matter of policy the regulator requires a closure plan as part of the
EMP for the project.
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3. ACCESSIBILITY, PHYSIOGRAPHY, CLIMATE, LOCAL RESOURCES AND
INFRASTRUCTURE

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

Botswana has a well-developed transportation network with good quality paved roads as
well as numerous gravel roads providing access to most of the country.

The road running north from Gaborone to Lentsweletau and on to Medie provides access to
the West Block of the Masama Coal Project, while the Al highway from Gaborone to
Francistown provides access to the east of the Masama Coal Project licence area (refer to
Fig. 6). The road from the Al to the village of Dikonnye provides access to the Central
portion of the project area. Running parallel to the Al highway, are a railway line, pipelines
and power Ilines. Collectively this is often refe

Secondary roads and tracks as well as new drilling tracks provide access within the Masama
Coal Project area. Notably several of the old north-south and east-west lines cleared by
Shel l i n the 1 ,%rG6td gisible andl in nang 6ades are still in use as field
tracks. At present the Masama Coal Project base camp and core shed are in the village of
Medie.

Access to the Masama Coal Project area is possible throughout the year. However, during
the summer when most rainfall occurs, some of the secondary gravel roads may become
muddy at times. The smaller sandy tracks present throughout the Masama Coal Project area
remain driveable at all times as the rainwater drains away quickly in the sandy soil.

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

The Masama Coal Project area is generally flat with elevation ranging from ~900 to ~1100 m
above mean sea level (Figure 3). One small drainage line, the Dikolakolana drainage runs
through the west of the area with only very minor drainage lines elsewhere. Most of the area
is underlain by sandy soil and rainwater tends to drain away very quickly.

Vegetation in the Masama Coal Project area is classified as tree savannah and more
specifically, arid sweet bushveld and northern Kalahari tree and bush savannah.

Land use in the area is predominantly for subsistence agriculture, livestock (cattle) and
limited crop cultivation. Land in the area has been well utilised and the diversity of natural
fauna tends to be low.
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Figure 3: Detailed location of the Masama Coal Project showing project boundaries; coal
blocks and topo-cadastral information with 5 m interval contour lines.

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

The south-eastern parts of Botswana have a hot semi-arid climate and fall within the
subtropical zone. The winter period is between May and August while the summer is usually
from October to March, with April and September as autumn and spring transition months
respectively. Droughts are common and vary spatially and temporally.

The annual rainfall in the south-eastern parts of Botswana, where the Masama Coal Project
area is located, is ~500 mm, with most falling in the summer months.

Temperatures are high during the summer months with a mean maximum temperature of
27°C, winter temperatures are relatively low with an annual mean minimum of 11°C.

Winds in Botswana are generally light and predominantly from the east or north-east, but
become gusty and fairly strong towards the end of winter. Strong winds also occur in
association with summer thunderstorms (Botswana National Atlas, 2001).

3.4 Proximity to population centres (1.1 (i) , 1.2(i))

The Masama Coal Project lies approximately 50 km nort h of Gaborone
city and main population centre (population 231,592 in 2011). Smaller villages are present
near to and within the project area, the village of Lentsweletau (population 4,916 in 2011)
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lies approximately 20 km south of the western part of the project and Dikgonnye (population

552 in 2011) is located just south of the central part of the project area. The village of Medie

with a population 424 in in 2011 (Botswana Census, 2011)" lies withinthe i Fo c us ofAr e a 0
the project area.

3.5 General infrastructure (1.1 (ii))

The Masama Project is close to the existing transmission grid in Botswana, which links into
the regional SAPP Grid. The Isang Substation in south east Botswana (with transmission
lines up to 400 kV) is located ~20 km from the Masama Coal Project. A set of three 220 kV
power lines run just south of the project area (one line operational with two under
construction). The village of Medie is not currently connected to the local power grid, but
Dikgonnye is connected.

Both villages of Medie and Dikgonnye have water supply systems. In addition to this, there
are numerous water boreholes in the area, which indicate the presence of extensive
groundwater aquifers.
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4. PROJECT HISTORY

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

During the period between1974 and 1982, Shell Coal Botswana held prospecting licences
(Shell, 1979'%; 1981"; and 1982™) that substantially overlapped with the western portion of
PL278/2012. During this period Shell Coal Botswana initially conducted regional exploration
involving the drilling of wide spaced diamond boreholes over a large area and later focused
on a smaller area with detailed drilling and exploration that overlaps with the current West

Block of the Masama Coal Project as indicated in Figure 4.
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with Minergyos

PL278/ 2012

(after Shel

Page 35 of 165



Minergy Coal (Pty) Ltd: Masama Coal Resource CPR September 2017

During the period between 1982 and when PL278/2012 was granted in 2012 there is no
record of any company holding prospecting licences for coal or conducting exploration in
the Masama Coal Project area.

4.2  Previous exploration development (1.4 (ii))

The only exploration known over the Masama Coal Project (PL278/2012) is that conducted
by Shell on their 28314 and 19825%. Nirtyyehad sourcddIntich of
the information from this work including borehole geological logs, geophysical logs,
analytical results and some of the relinquishment reports filed with the Department of
Geological Survey (DGS).

Between 1974 and 1979, Shell conducted wide spaced (regional) drilling on Block S and
defined sever al Aireser ve s Morettharadne huredted nhostly fully
cored boreholes were drilled in this phase (Shell 1979*% and 1981%). A handful of these

speci

firegional 6 expl or at i then Mabama EdaloRrogest anfd aMinérgy Wwast h i n

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

I n Shel | 6ka sitBliredFRkifog8sed exploration programme took place from 1980
to 1982. During this phase Shell drilled a further one hundred and one boreholes, of these
forty-five were fully cored and fifty-six percussion boreholes. All boreholes were
geophysically logged, but only the fully cored boreholes were sampled, targeting the E Seam
and A Seam (with an emphasis on the E Seam). Minergy has sourced the geophysical data

for these holes as well as Shellsb6 interpretatd.i

summarized coal quality data for the E Seam in their final report compiled by Shell

geologists enti t | e d AAn assessment of t he geo-Eastgy

Bot swanao (8Shell, 1982)

Shell also conducted ground geophysical surveys, magnetics, and gravity as well as some
electrical resistivity survey; however, Minergy has not yet been able to source results or the
raw data for this work.

Other than the work conducted by Shell, described above, no further exploration is known to
have taken place over the Block S-East areas. There is also no record of historic,
systematic, coal exploration on the remainder of the Masama Coal Project area. The DGS
borehole database records only a few boreholes in the Masama Coal Project area other than
those drilled by Shell. One borehole (believed to be part of a fully cored exploration program)

driled in the mi ddl e of t he East Bl ock, recorded a

Carbonaceous Coal 6 and wnmimmpediately bélawthacoadlo!l er i t e i nt

During 2014 Minergy conducted a positive Scoping Study on the Masama Coal Project
looking at a 7.8 Mt per annum ROM export focussed opencast mine (Coffey Mining, 2014)°.
This study |l ooked at mining a portion of

Mine. Mining targeted the E Seam, A Seam and AU Seam over a twenty-five-year life of

he

mine. The shallow portions ofthe A Mi ne A0 Area completely overl ap

referred to in this report.

The Scoping was based on preliminary technical and economic assessments and included
Inferred Mineral Resources No Historical estimates, Exploration Results or Exploration
Targets were included in the Scoping Study.
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Certain aspects of the Scoping Study, such as the hydrogeological and environmental
sections are considered directly relevant to the current resource estimate. Sections such as
mining, mine infrastructure, coal processing, and market analysis are not considered directly
relevant to the current resource estimate and are therefore not presented in this report.

4.3  Previous Coal Resource estimates (1.4 (iii))

In 1982 Shell estimated an in-situ coal tonnage of 325.8 Mt for the E2B Seam (E Seam) in

their Block S East as indicated in Table 1 below,whi ch is extract &énalf rom St
report. The in situ tonnage estimation terminology used is not consistent with the current

SAMREC Code and is therefore referenced as a guide to previous work only. Average coal

guality for this seam was reported at a float density of 1.5 and on a dry basis.

Table 1: In situ tonnage estimate of Lower Seam (E2B) (E Seam) and average Coal Quality at
F1.5 (calculated on a dry basis); (after Shell, 1982™).

SEAM E2B
IN SITU AVERAGE QUALITY FLOAT 1.5 (d.b.)
AREA R.D. RAW TONNAGE ASH V.M GCV Total S YIELD
COAL RAW COAL M ota
x10% % % MJ/kg % %
A 1.45 82.3 9.6 31.2 28.70 0.43 84
1.55
C 125.6 8.8 30.7 28.49 0.42 69
1.44
D1 1.42 74.0 9.8 30.5 28.77 0.37 79
D2 1.46 43.9 9.1 31.3 28.91 0.44 60
TOTAL 325.8 9.3 30.9 28.66 0.41 74
Shel l also reported coal guality ranges for the
Table 2 below al so extracted FrfomalShellpdst 198hell 6s €

focussed on the E2B (E Seam) and no tonnages for the G1 Seam (A Seam) were reported.

Table 2: Seam G1 (A Seam) i Quality Range and Average Float 1.5 (d.b.) Areas C and D (after
Shell, 1982™).

RANGE (d.b.)
ASH V.M. GCV Total S YIELD
AREA
% % MJ/kg % %
C 9.0 10.8 26.61 30.1 27.711 28.54 0.287 0.69 4037 59.8
D 8.21 10.4 26.91 30.6 27547 29.06 0.251 0.46 458171 66.5
AVERAGE (d.b.)

C 9.8 283 28.12 0.39 50.0
D 9.2 285 28.37 0.33 547

Page 37 of 165



Minergy Coal (Pty) Ltd: Masama Coal Resource CPR September 2017

Following the drilling program conducted by Minergy in 2012, Coffey Mining conducted a
Coal Resource estimate in accordance with the JORC Code (2012)*° (Coffey Mining, 2013)°.
Resources were estimated for both the West and Central Blocks for the following seams, E
Seam, A Seam, AU Seam, K Seam and G Seam. A total in situ Coal Resource of 2.8 Bt was
estimated for both blocks as indicated in Table 3 below.

The current report refers to the Focus Area, which falls within the West Block of the Coffey
Resource report, and covers a smaller area. The report also only considers Coal Resources
in the E and A Seams and the AU Seam where it falls within the proposed opencast areas.

Table 3: Coal Resource estimate for the West Block and Central Block of the Masama Coal
Project by Coffey Mining (2013)°.

Masama Coal Project

West Block - In-situ Coal Resource and Raw Coal Qualities (air-dried basis)

31 January 2013 (JORC 2012)*®

coarsean | VIS eem | Tha | ume | A% wong | % ST e | e
E Seam 164.377 1.55 10,604 151 19.60 23.10 26.00 248 20 199
A Seam 529.231 5.00 10,584 1.52 21.70 21.60 24.50 804 30 563
AU Seam 125.512 1.60 7,845 1.64 31.90 18.80 23.40 205 30 144
K Seam 124.680 3.45 3,614 1.66 31.00 19.10 28.40 207 30 145
G Seam 266.975 18.10 1,475 1.83 46.20 14.00 21.90 489 30 342
Total 1,954 1,393

Coal Seam Volume Thick- Area RD Ash % Ccv VM % GTIS Geol. TTIS

Mm3 ness m ha t/ms3 MJ/kg Mt loss % Mt
E Seam 80.695 1.65 4,891 151 18.70 23.50 27.30 122 30 85
A Seam 235.073 7.50 3,134 1.70 36.20 15.90 21.40 400 30 280
AU Seam 50.257 1.60 3,141 1.67 34.60 17.70 22.00 84 30 59
K Seam 168.347 3.80 4,430 171 31.00 19.10 28.40 288 30 202
G Seam 641.705 11.40 5,629 1.77 43.70 14.30 22.00 1,136 30 795
Total 2,029 1,421

During 2016 Minergy conducted further drilling on the Masama Coal Project, and completed
a revised resource estimate in accordance with the SAMREC Code, which focussed on the
E and A Seams in a portion of the West Block of the project area (Coetzee, 2016)*. In total,
Inferred and Indicated Coal Resources of 347 million tonnes were estimated within the E and
A Seams within a focus area of the West Block. The resource was divided into opencast and
underground mining portions. A Summary of the resource estimate as estimated by Coetzee
(2016)*' is presented in Table 4 below.
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Table 4: Mineable Tonnes In Situ Coal Resource Summaryi A Foc us

Areao(Cbetzee

FOCUS AREA - MASAMA COAL PROJECT: BOTSWANA
COAL RESOURCES Raw Coal Qualities (Air Dried)
Average MTIS
CLASSIFF C.V. ASH IM V.M. TS
SEAM AREA ICATION Seam T Resource RD (MJlkg) ) ©6) ) 1)
(m) (Mt)
A Seam L Indicated 4.88 25.15 149 | 22562 186 | 63 | 255 | 165
(Section A)
A Seam L Indicated 5.40 36.54 153 | 2157 195 | 67 | 241 | 163
(Section B)
Opencast
USIZAL (Sections Indicated 5.19 61.69 1.51 22.00 19.1 6.5 24.7 1.64
A SEAM
A&B)
A Seam CEIEEES Inferred 5.93 952 154 | 2118 235 | 53 | 246 | 274
(Section A)
TOTAL
Opencast
A SEAM (Section A) Inferred 5.93 9.52 1.54 21.18 235 553 24.6 2.74
Underground
A Seam N Inferred 4.68 166.62 1.51 22.34 20.6 5.3 24.6 2.11
(Section A)
Underground
A Seam N Inferred 5.04 15.56 1.60 18.82 28.3 53 229 0.84
(Section B)
Underground
TSUAL (Sections Inferred 4.71 182.18 1.52 22.04 213 583 24.5 2.00
A SEAM
A&B)
Underground
E Seam N Inferred 1.68 52.41 1.44 24.57 16.4 5.2 27.0 1.28
(Section A)
Underground
E Seam N Inferred 1.84 41.30 1.59 17.80 36.5 4.0 23.2 1.64
(Section B)
Underground
OIAL (Sections Inferred 1.75 93.71 1.51 21.59 25.3 4.7 25.3 1.44
E SEAM
A & B)
TOTAL Underground
A&E (Sections Inferred 275.89 1.51 21.89 22.62 5.09 24.75 1.81
SEAMS A & B)
TOTAL RESOURCE 347.10 1.51 21.89 22.02 5.35 24.73 1.81

4.4  Previous Coal Reserve estimates (1.4 (iii))

No historic Coal Reserves were reported that would be compatible with modern codes have
been reported for the project area.

4.5 Previous production (1.4 (iii))

There has been no previous coal production from the Masama Coal Project area.
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5. GEOLOGICAL SETTING AND COAL DEPOSIT TYPES
5.1 Geological setting (10.2 (i), (ii))

5.1.1 Regional geological setting (2.1 (i))

The Karoo Supergroup underlies approximately sixty percent of Botswana (Clark et al.
1986)"". The Karoo Supergroup rests with a major unconformity on a Precambrian basement
of various ages and types of rock. The Karoo Supergroup is overlain by the Kalahari Group
sediments. Coal of Permian age occurs mainly in the middle to lower parts of Karoo
Supergroup in the Ecca Group. The regional sub-outcrop geology of the Masama Coal
Project area and its environs is shown in Figure 5.

The base of the Karoo Supergroup comprises the Dwyka Group, which is represented
mainly by Dukwi Formation (diamictites, pebbly mudstones, siltstones and sandstones).
Above this the Ecca Group in the different areas can have thickness ranging from 40 m to
135 m. Within the Ecca Group the five major coal seams are developed. The Ecca Group is
overlain by massive, non-carbonaceous mudrocks (Thabala Formation). This formation is
succeeded unconformably by Upper Karoo reddish siltstone and sandstone (Lebung Group)
and volcanics (Stormberg Lava Group). Figure 6 displays the location of the Masama Coal
Project in relation to the Waterberg and Mmamabula Coalfields and to the various areas of
the Karoo Supergroup in Botswana.

I n accordance widiisiosnilietMasansa Coal FFdgedt )s located within the
Mmamabula Area of the Southern Belt of the Central Kalahari Sub-Basin as shown in Figure
7. The Mmamabula Coalfield is contiguous with and forms the western extension of the
Waterberg Coalfield of South Africa.
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Figure 5: The regional sub-outcrop geology of the Masama Coal Project and its environs.
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Figure 6: Geological Map showing the Karoo Supergroup in southeast Botswana. The location
of the Masama Coal Project in relation to the Waterberg and Mmamabula Coalfields and to the
various areas of the Karoo Supergroup in Botswana is shown. (after Williamson, 1996)19.
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Figure 7. Separate Areas of the Karoo Supergroup in Botswana. The location of the Masama

Coal Project is shown after Smith, 19848,

Figure 8 shows the stratigraphy of the Waterberg and the Eastern Mmamabula coalfields.
Although differences occur in the stratigraphic nomenclature, the stratigraphic profiles are
similar. The coal distribution, thickness and quality have been controlled by a combination of
pre-Karoo palaeo-topography, pen-contemporaneous depositional processes (occurring
immediately after the deposition of a particular stratum), post Permian faulting and

subsequent erosion.
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Figure 8: Stratigraphic Correlation of the Waterberg and Mmamabula Coalfields (after
Williamson, 1996)".

5.1.2 Project geology (2.1 (ii))

In the greater Masama Coal Project area the surface geology is dominated by the presence
of Kalahari Sands, which mask the bedrock geology. Only occasional outcrops of the Ecca
Group mudstones and sandstones have been observed in the field. In the West Block of the
Masama Coal Project area, Kalahari Sands regionally ranges in thickness from 0 m to 15 m
and in the Focus Area the sand cover is generally in the region of 5 m to 10 m thick.

Geologically the West Block of the project area is underlain by coaly mudstone and
sandstone of the Mmamabula Formation of the Ecca Group ( i Mi d d | eof tHe Kar@oo )
Supergroup (Figure 9).
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Figure 9: Published 1:125 000 geological map of the Masama Coal Project Focus area.

5.1.3 Stratigraphy and coal seams (2.1 (ii), (v), (Vi)

The subsurface geology in the Masama Coal Project in the Focus Area and its immediate
environs has been defined with reference to some ninety boreholes drilled since 1974. Five
major coal seams are developed in the Masama Coal Project area and they have been
named from the bottom to the top as follows: E Seam, A Seam, A Sequence, A Upper
Seam, K Seam and G Seam. The coal of Permian age occurs mainly in the Mmamabula
Formation of the Ecca Group ( A Mi d d | eof thec Kam® $upergroup. A generalised
stratigraphic column is presented in Figure 10 and a summary of each geological unit and
coal seam is presented below. Although the E, A and A Upper Coal Seams in the West
Block are the primary focus of this report, the other coal seams present and the occurrence
of the E and A Coal Seams in the Central Block is also mentioned here for completeness.

5.1.3.1. Dukwi Formation (KDBT and KDBS) (2.1 (ii), (v), (vi))

The Dukwi Formation consists of tillite, siltstone and fine sandstone. It represents the
equivalent to the Dwyka Group in South Africa.

5.1.3.2. Lower Mmamabula Sandstone (KELM) (2.1 (ii), (v), (vi))

The Lower Mmamabula sandstone is predominantly a feldspathic sandstone unit with some
siltstone and underlies the E Seam.

5.1.3.3. The E Coal Seam (KEES) (2.1 (ii), (v), (vi))

The E Seam represents the lowermost robust coal seam in the succession and is dominated
by alternating bright and dull coal layers. In some places, minor sandstone partings are
present in the E Seam. The E Seam is high quality coal and represents a predominantly
underground mining target. It is however possible that in some areas the E Seam could be
mined opencast (this would be after opencast mining of the A Seam in the same area). Coal
Resources have been defined for the E Seam within the Focus Area covered in this report.
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The E Seam in the Focus Area consists of a single seam ranging from 0.4 m to 2.8 m thick
with an average thickness of 1.7 m. Borehole S318 is excluded from the data used to create
the geological model due to the intersection being weathered as seen on the geophysical
log. The E- Seam has an average coal quality of 23% Ash (ad) and CV of 22 MJ/kg. E Seam
is also present in the Central Block (Coffey Mining, 2013)°, but no coal resources is declared
in this report.

THICKNESS COAL DESCRIPTION STRAT STRAT FORMATION Ghoup SUPERGROUP
RANGE SEAMS UNIT CODE
Reddish sand, unconsobidated or KALAHARI KF KALAHARI KALAHARI
0-20m poorly consolidated calcretised
Mudstone laminated ferrigeneous, 4 THABALA KBTM THABALA BEAUFORT KAROO
AR T LT TSR UR—— Y, F (513 (0 ||| S —————— R e ———
10-18m DIBETE KEDCM  DIBETE ECCA KAROO
G SEAM/ “ COALY
- SEQUENCE MUDSTONE
Predominantly itstone and DIBETESILTSTONE ~ KEDS DIBETE ECCA KAROO
10-14m mudstone with minor Sandstone
s - SEANA Lo o by . K SEAM KEKS MMAMABULA ECCA KAROO
10-20m ) UPPER KEUM  MMAMABULA ECCA KAROO
= MMAMABULA
SANDSTONE
TUAUPPERTTTTTREAUS T MMAMABULA TTECGR T KARGO
SEAM
MIDDLE
10-14m A SEQUENCE MMAMABULA  KEMMCM  MMAMABULA ECCA KAROO
COALY
o . ASEAM Bunds o it Ol ot s ASEAM KEAS MMAMABULA ECCA KAROO
MIDDLE KEMM  MMAMABULA ECCA KAROO
g MMAMABULA
7-24m €ArDONACROUS [aminations SANDSTONE
. T T —T
LOWER -
MmAMABULA  KEU MMAMABULA ECCA KAROO
SANDSTONE
BORI SHALE KDBS DUKWI DWYKA KAROD
.BORITILLTE  _ KOBT .DUKWI . .....DWYKA KAROO
BASEMENT BM WATERBERG + ARCHEAN ROCKS
"UNDIFFERENTIATED UD o '
Figure 10: Generalized stratigraphic column for the Masama Coal Project area.
5.1.3.4. Middle Mmamabula Sandstone (KEMM Unit - E to A Seam Interval) (2.1

(i1), (v), (vi))
The Middle Mmamabula Sandstone unit comprises feldspathic sandstone with occasional
carbonaceous mudstone and siltstone towards the top.
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The thickness of the Middle Mmamabula Sandstone in the Focus Area varies from 6.2 m to
25.8 m with an average thickness of 15.9 m.

5.1.3.5. The A Seam (KEAS) (2.1 (ii), (v), (vi))

The A Seam represents the primary target for opencast mining in the Masama Project area
and consists of a robust coal seam at the base of a thicker coal and carbonaceous
mudstone sequence. The A Seam has been developed consistently in the project area and
consists of interbedded bright and dull coal often with large (centimetre scale) pyrite nodules
present.

In the Focus Area the thickness of the A seam is generally greater than 1.2 m up to 5.9 m
with an average thickness of 4.7 m. The A Seam is generally of good quality, with an
average coal quality of 19.4% Ash (ad) and CV of 22.7 MJ/kg. Quality increases from west to
east, with an intensely weathered zone in the central portion, creating a large sub-crop area.

5.1.3.6. Middle Mmamabula Coaly Mudstone (KEMMCM Unit - A to AU Seam
Interval) (2.1(ii), (v), (vi))

This wunit also termed the AA Sequenceod represent
and consists of alternating layers of coal and carbonaceous mudstone.

The thickness within the Focus Area ranges from 9.5 m to 15.2 m with an average thickness
of 12.5 m, but may be less where much of the unit has been removed by weathering.

Potentially usable, but lower quality coal is present in this unit, but has not been included in
the current coal resource estimate. Down-the-hole geophysical profiles through this unit
show very clearly where the better quality coal bands are located and limited sampling of
these coal bands has taken place. According to the geophysical profiles the unit are very
constant throughout the Focus Area and correlations between boreholes are possible.

In the recent (2016) shallow A Seam drilling conducted it was found that in some cases the
top of this unit is truncated and the top of the sequence (including the A Upper Seam) is not
always present.

5.1.3.7. The A Upper Coal Seam (AU Seam i KEAUS unit) (2.1 (ii), (v), (vi))

The A Upper Seam represents the thin layers of a bright/dull coal at the top of the Middle
Mmamabula coaly mudstone unit. The A Upper Seam is often intensely weathered and
visually of poor quality, e.g. borehole S298.

Where the A Upper Seam is developed within the Focus Area the thickness is very
consistent ranging from 1.1 m to 2.3 m with an average thickness of 1.2 m. The A Upper
Coal Seam has an average coal quality of 32% Ash (ad) and CV of 18.8 MJ/kg.

Coal Resources for this seam is only reported in the planned opencast area.
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5.1.3.8. Upper Mmamabula Sandstone (KEUM Unit - AU to K Seam Interval) (2.1
(ii), (v), (vi)

This unit comprises predominantly feldspathic sandstone and represents the Upper
Mmamabula Sandstone. This unit is generally moderately weathered within the Focus Area
and although the thickness is extremely variable and ranges from a few meters to over 20.0
m.

5.1.3.9. The K Coal Seam (KEKS) (2.1 (ii), (v), (vi))

The K Seam comprises alternating layers of bright and dull coal with minor carbonaceous
mudstone and marks the top of the Mmamabula Formation. As the K Seam occurs higher in
the stratigraphy, it is only present in parts of the West Block (within which the Focus Area
occurs) and Central Block where the Karoo Supergroup becomes thicker (and other seams
become deeper).

This seam occurs in four boreholes in West Block (within which the Focus Area is located)
averaging 3.1 m in thickness (Coffey Mining, 2013)°.

Although this seam is of decent quality no resources were estimated for this seam in this
report; coal resources were however previously estimated for this seam in the West and
Central Blocks (Coffey Mining, 2013)°. Regionally within the West and Central Blocks the
seam thickness ranges from 1.4 m to 5.0 m averaging 3.7 m (Coffey Mining, 2013)°.

5.1.3.10. Dibete Siltstone (KEDS - K to G Seam Interval) (2.1 (ii), (v), (vi))

This unit is represented by Dibete siltstones and mudstones as well as subordinate
sandstone ranging in thickness from 10.0 m to 25.0 m. Within the Focus Area this unit is
generally moderately to highly weathered.

5.1.3.11. The G Coal Seam (KEDCM) (2.1 (ii), (v), (vi))

The G Seam consists predominately of thin bands of bright, banded coal and carbonaceous
mudstone with some areas showing thicker partings of carbonaceous shale.

This seam occurs in two boreholes in West Block (within which the Focus Area is located)
averaging 18.1 m in thickness (Coffey Mining, 2013)°.

In the Central Block the G Seam occurs in five boreholes and thickness ranges from 4.4 m to
16.4 m averaging 11.8 m (Coffey Mining, 2013)°. The lower thickness of 4.4 m reflects only
partial sampling of the G Seam by Shell.

No Coal Resources are estimated for this seam in this report, but were historically estimated
by Coffey Mining (2013)°.

5.1.3.12. Thabala Mudstone (KBTM) (2.1 (ii), (v), (vi))

The Thabala Formation of the Beaufort Group comprises laminated mudstone and siltstone
often bioturbated and ferruginous. This unit, were it occurs above the G Seam within the
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Focus Area, is moderately weathered and according to Coffey Mining (2013)° the thickness
ranges from a few metres to 20.0 m.

5.1.3.13. KF Overburden Unit (2.1 (ii), (v), (vi))

This unit is represented by a layer of Kalahari Sand ranging from 0.0 m to 20.0 m in
thickness (Coffey Mining, 2013)°>, which obscures the bedrock geology. This unit
unconformably overlies various Karoo lithologies and tends to thin towards the drainage
lines.

5.2 Nature of and controls on coal deposition (2.1 (ii), (v), (vi) , (vii); 10.2 (i), (ii))

The Karoo aged coal seams in the Masama Coal Project area and in Botswana in general
were deposited in a post-glacial environment under cool to temperate climatic conditions.
Coal deposits developed as peat in low lying swamps on the edges of lakes fed by rivers
with well-developed alluvial flood plains. Intermittent tectonic activity and resultant movement
of faulted blocks during sedimentation resulted in the deepening of individual coal basins
while rejuvenation of the hinterland topography produced cyclic sedimentary sequences. The
coal deposits formed during periods when low energy conditions prevailed.

Limited regional post Karoo faulting has further exerted controls on the distribution of the
coal deposits. Structural interpretations incorporating the work done by Shell (1982)** as well
as published regional geological maps and aeromagnetic data have been used in this study
to identify domains, which were applied to the resource estimation. One such example is the
southern limit of the Karoo Supergroup lithologies, which is a faulted contact with Proterozoic
Waterberg aged rocks.

Mo s t of Bot swanads coal deposits are typical
inertinite and low vitrinite contents and have also been noted to contain higher moisture
contents than typical coal deposits from the Central Basin of South Africa. Petrographic
analyses have indicated that the E Seam at Masama is dominated by vitrinite (~60%) while

the A Seam at Masama contains ~ 35% vitrinite. Limited petrographic analyses are
available though.

The detailed nature and characteristics of each individual coal seam present in the project
area have already been dStratigrapbysaeddCoalSednsd dbheves.ect i

5.3 Geological models (2.1 (iii); 3.1 (ii), (iii) ; 4.1 (D), (ii); 4.2 (iv); 10.2 (ii))

Coal seam intersections, raw coal quality data and wash density cumulative analytical
results for the E, A and A Upper Coal Seams were captured in Microsoft Excel® spread
sheets, which are presented in Appendix 5, 6 and 7 respectively. The sources of the
information and data used to conduct the Coal Resource estimate described in this report
have already been addressed and all the sources of information are listed in the references
to this report.

Validation of the geological data took place in a Microsoft Access® Database, checking for
missing units, duplicates and generally preparing the data to be loaded into the MinexE
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Database for modelling purposes. Correlation graphs for ash and calorific value per sample,
as well as density and ash were plotted to validate quality data in the database.

Structural features (faults) and boundaries were transferred from Model Maker® Version
12.02 to Minex™. First round grids on seam thickness distribution was used to create zero
contour lines, to aide in determining eventual resource blocks for resource reporting.

Mi nex6s gener al growth algorithm method for gri
gualities perfectly. It produces smooth surfaces which replicate the regional trends of the
geol ogical data, while also reflecting | ocal anoa

The software first calculates values for the four grid intersections surrounding each data
point. After the nodes around all borehole points are calculated, the original points are
removed from further consideration. The program then makes a series of passes over the
grid. At each pass, it calculates values for any grid node that have not been assigned a
value and that are adjacent to an assigned node. In other words, each iteration enlarges the
calculated region around the original point locations.

All grids were limited to within the Focus Area, extrapolating 200m beyond any known last
point. A search radius of 2 000 m was applied to determine influence of points on any
specific unknown point. All structural controls (seam thickness, roof and floor elevations of
the coal seams) as well as all quality data was gridded using the Minex™ growth algorithm.
Histograms were reported on calculated grid information in Dassault Systémes GEOVIA
Mi n e Yefsion 6.5.1.

Fabric8® software was used for all structural analyses.

All known features limiting the extent of the coal seams were applied to the model, these
included; faults, licence boundaries, sub-outcrop limits and weathering. A depth of
weathering surface was also applied to limit the resource model. The positions of faults were
inferred on the basis of geological and geophysical interpretation, and the examination of
seam and formation elevations. The surface topography was supplied by the Client (based
on digital elevation data purchased from the Department of Surveys and Mapping in
Botswana). This surface was used as a controlling surface for estimating the depth of
weathering surface which in turn was used limit the extent of the coal seams.

The Masama Coal Deposit was modelled as a typical tabular and near horizontal, strata

bound coal deposit wher e coal di stribution has been cor
Astructural o highs as well as minor faulting an
interpretations were considered in this report.

5.4  Nature of deposit on the property (2.1 (i), (iv), (v), (vi), (vii) ; 3.1 (vii) ; 4.1 (i), (ii) ;
10.2 (i), (ii))

The deposit types found within the project area represent strata bound coal seams of various
thickness and quality. The original peat accumulations that formed in the Permo-Triassic
period underwent compression and lithification to form the sub bituminous coal deposits
present today.

The Masama Coal Project coal deposit fundamentally represents a multiple seam deposit
type as previously depicted in Figure 15. The A Sequence, between the underlying A Seam
and overlying A Upper Seam however comprises carbonaceous mudstone and mudstone
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with bands of bright and dull coal, which represents an interbedded seam deposit type.
Although the E Seam and the A Seam in the West Block are the primary focus of this report,
the other seams present and the occurrence of the E Seam and A Seam in the Central Block
is also mentioned here for completeness.

In the Masama Coal Project area two 0 s««hh op0 areas were identifie
seams were highly weathered . Shel |l previously identified the
Central High and smaller South West High (Shell, 1982)'* which exerted significant local

control on the formation of the E Seam and A Seam (Figure 16)), but the seam elevations
doesnotseem t o truncat eTwa gress$-gedians, ane driehtapd west-east

and the other north-south, were drawn. The cross-sections display the relative positions of

the various seams, as well as the extent, continuity and the strata thickness through the

Focus Area. A vertical exaggeration of twenty times was applied in order to show the small

elevation variations of the coal seams. On the eastern side of the west-east section (Figure

11, Section 1) a pinching out effect occurs towards the sub-crop structure. The positions of

the section lines are indicated in Figure 16. This influence, although not comprehensively

understood, has been considered in the geological interpretations and boundaries applied to

t he coal resource awubargpd (Wi eh Bpbeasabndehel é&pme
been excluded).

The depth of weathering ranges from 15.4 m below surface to 45.0 m below surface, but is
generally in the region of 23.5 m in the potentially opencast portions of the focus area as
observed in the 2016 and 2017 drilling, but is on average in the region of 27 m in the Focus
Area. In areas adjacent to faults the depth of weathering is usually the most extreme.

The strata in the Focus Area of West Block of the Masama Coal Project area are regionally

generally flat, dipping gently at ~3° away from the Southwest sub-crop. The current

exploration focuses in the environs of the Southwest High as described by Shell (1982)*. Al

coal seams pinch out towardst h sub-6roparead . A f ew r etrgridiagnnartheadt-a ul t s,
southwest and northwest-southeast, were identified by Shell (1982)** and more recently by

GM Geotech. The southern boundary of the coal-bearing Ecca Group with the Waterberg

Group is interpreted as a faulted-contact.

Preliminary field structural mapping was conducted by Coetzee (2016)* in and around an
abandoned quarry immediately to the north of Medie. A total of forty structural elements
(joints and bedding planes) were measured using a Clar Compass, set for a magnetic
declination of -25° as determined with GeoMag® Version 3.0 software on 15 June 2016 (-
25.14°). This implies that all azimuth measures noted here are with reference to true north.
The orientation of all the planar geological structures was noted as Azimuth of Dip/Dip
Angle; that of linear geological structures as Azimuth of Plunge/Plunge Angle; and that of pit
faces as Azimuth of Pit Face/Pit Slope Angle.
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The structural data were modelled using FABRIC8® VERSION 8.0 software.

The maximum orientation of the six sandstone bedding planes measured in and around the
abandoned quarry is 171/06 (Figure 12); the centre of gravity (the orientation of the vector
sum of all bedding plane measures) however is at 180/03 and can be considered horizontal
for all practical purposes.

ﬁ Contours:

Figure 12: Bedding plane orientation depicted as a maximum by means of a contoured
diagram of six measured bedding plane orientations.

Two joint sets, although very ambiguously defined from a total of thirty-four measurements in
around the abandoned quarry are distinguished (Figure 13):

U A near vertical joint set (maximum orientation at 165/87) striking more or less east-
northeast west-southwest; and

U A less prominent near vertical joint set (maximum orientation at 252/85) striking more
or less south-southeast north-northwest;

The joint sets have a strong consistency in strike and dip, however trends within do occur.
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Contours:

Figure 13: Joint sets orientations depicted as maxima by means of a contoured diagram of
thirty-four measured joint plane orientations.

5.5 Coal seam thicknesses, distribution and qualities (2.1 (ii), (iv), (v), (vi) ; 3.1 (vi),
(vii); 4.1 (); 4.2 (iii) ; 4.5 (i) ; 10.2 (i), (ii))

The coal seam thicknesses and thickness ranges of all the coal seams intersected in
boreholes drilled in the Focus Area and which are used in this resource estimation are
summarized in Table 5. The current exploration focused only on the E, A and A Upper
Seams (opencast) and the E and A Seams (underground), for which resource estimations
are reported.

Table 5: Average coal seam depth and thicknesses in the Masama West Block (Focus Area).

AVERAGE DEPTH AVERAGE MINIMUM MAXIMUM

COAL SEAM BELOW SURFACE THICKNESS THICKNESS THICKNESS
(m) (m) (m) (m)
G Seam 35.2 18.1 17.2 19.0
K Seam 46.7 3.1 1.4 3.9
A Upper Seam 49.0 1.6 11 2.2
A Sequence 50.7 12.5 9.5 15.2
A Seam 50.2 5.0 4.2 6.2
E Seam 72.7 1.7 0.4 2.8
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Seam thickness contour plans for the E, A and A Upper Coal Seams were produced using
the Minex™ growth algorithm gridding method. The variation in the seam thicknesses of the
E, A and A Upper Coal Seams as represented in the seam thickness contour plans in
Figures 14 to16 are statistically depicted in Figure 17 to 19.

The E Seam thickness is relatively constant throughout the Focus Area. Minor deviations in
thickness occur in the environs of t h sub-@ropd  (ufe iL4), as well as along the southern E
Seam resource limit to the extreme east and the west (where thinning of the seam is
interpreted). Yet another deviation in E Seam thickness is observed to the northeast of the
fsub-cropd ¢ a n blypbe asbribed to contradictory data.

The A Seam thickness is very constant throughout the Focus Area, but is anticipated to thin
in the i mmedi at sub-crap i (ufetly) whefe it appears f© have been
exposed to weathering conditions. Slightly thinner A Seam is observed in the northeast and
along parts of the south-eastern boundary of the focus area. Small areas of slightly thicker A
Seam are observed i mmedi asurrdoparead ut h and west of

The A Upper Seam is not as well developed and is relatively thin throughout the Focus Area
(Figure 16).
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Frequency Analysis for grid: ESTxe.grid
From Directory: CASugar Bush Consultancyiinex Projects\MasamalGrid_Models\STRLUKE-LIM.grd
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Figure 17: E Seam statistical variation in thickness.

Frequency Analysis for grid: ASTxa.grid
From Directory: CASugar Bush ConsultancyiMinex ProjectsiMasama\Grid_Models\STRLUE-LIM.grd
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Figure 18: A Seam statistical variation in thickness.
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Frequency Analysis for grid: AUSTxau.grid
From Directory: CASugar Bush Consultancyiinex Projects\MasamalGrid_Models\STRLUKE-LIM.grd
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Figure 19: AU Seam statistical variation in thickness.

The following raw coal quality contour plans on an air dried basis for the E, A and the A
Upper Coal Seam were produced using Minex growth algorithm gridding method:

U Calorific Value (MJ/kg)
U Ash (%)
U Moisture (%)
U Volatile Matter (%)
0 Total Sulphur (%)
The raw coal quality contour plans are shown in Figures 20 to 34.

Histograms showing the variation in the Calorific Values (MJ/kg) of the E, A and the A Upper
Coal Seams as represented in the Calorific Value contour plans are presented in Figures 35
to 37.

The A and E seams both are of good quality raw coal, with average calorific values of 21.5 to
22.5 MJ/kg on an uncontaminated air dried basis. Raw volatile content is in the region of
25% for both seams.
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Figure 20: E Seam Raw Coal Calorific Value (MJ/kg) contour plan.
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