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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 NI 43-101
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
Mining and mineral and coal exploration, development and production by their nature contain significant
operational risks. It therefore 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 beyond the control of any operating entity.

FORWARD LOOKING STATEMENT
Certain statements contained in this document other than statements of historical fact, contain forwardlooking 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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ITEM 1

1

– EXECUTIVE SUMMARY

Subsequent to the NI 43-101 technical report done for the Smokey Hills Platinum Mine (“SHP” or the
“Project”) in October 2014, Minxcon (Pty) Limited (“Minxcon”) was tasked by Aberdeen International Inc
(“Aberdeen” or the “Client”) to update the financial model and technical report following the changes in
the ZAR/USD exchange rate and commodity prices. Cost and capital was also adjusted to the effective
date. The base date of the qualified person’s report (“QPR”) update was determined to be 1 April 2016
and the original base date was adjusted accordingly.
Minxcon sourced well-defined escalation factors from trade-specific data which was applied to various
cost and capital components. These escalation factors were then applied to the various cost contributors
that forms part of the capital cost, operating cost and financial valuation models of the project.
The mine was in operation during the period from April 2015 to March 2016 and depletions for this period
were taken into account in the financial model. The Mineral Resource and Mineral Reserve stated were
however kept the same as in the October 2014 report and were not adjusted for these depletions. The
total tonnes mined during this period was estimated to be approximately 308 kt at an average grade of 3.3
g/t. This has a minor impact on the value of the project.
During the care and maintenance period (from August 2012) SHP signed a loan agreement of USD12.06
million at an interest rate of US prime rate plus 2%. The loan repayments as well as the interest payments
are included in the financial model as other costs (C3). Loans or debt incurred since October 2014 have
not been included.
This document is intended as a mineral asset evaluation of SHP.

Item 1 (a)

– PROPERTY DESCRIPTION

The Smokey Hills mining area is located on the farm Maandagshoek 254 KT (Mineral Area 4) between the
towns of Polokwane and Steelpoort, approximately 20 km north-northeast of the town of Burgersfort
within the Greater Tubatse Local Municipality (which is under jurisdiction of the Greater Sekhukune
Municipality) in the Limpopo Province of South Africa.
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General Location of the Smokey Hills Project

General Location of the Smokey Hills Project

The project area covers the Mining Right held on the farm Maandagshoek 254 KT.

April 2016
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Map of Mining Right Held on the Farm Maandagshoek 254 KT

Map of Mining Right Held on the Farm Maandagshoek 254 KT

Item 1 (b)

April 2016

– OWNERSHIP OF THE PROPERTY

On 17 July 2014, PLA executed a Sale Share Agreement ("SSA") with Great Lakes for the sale of PLA's
shares in SHP (Mauritius) and Stella Platinum Mining (Mauritius) ("the subsidiaries"). Based on the SSA a
new company would be established with an equity injection of not less than US$12 million by Great Lakes,
which would be used primarily to restart operations at the SHP. The NewCo was established as African
Thunder Platinum Limited, a private company registered in Mauritius and acquired all intercompany debts
of the PLA subsidiaries named above and all of the South African subsidiaries, including Phokathaba.
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Phokathaba Platinum (Pty) Ltd (“Phokothaba”) is an incorporated Joint Venture Company established
under the shareholders Agreement between Corridor and SHP to develop the Smokey Hills Platinum
Project. SHP has an 80% interest in the Project and the balance of the Project is held by the local
community (5%) and by LP (15%), a BEE company owned 45% by EL Platinum. PP holds a mining right (File
Ref No LP 69 MR, Application No G070105001) over Mineral Area 4 of the farm Maandagshoek 254 KT in the
Sekhukune Magisterial District of the Limpopo Province, which was granted on 7 November 2007 in terms
of Section 23 of the Mineral and Petroleum Resources Development Act (“MPRDA”), 2002 (Act No. 28 of
2002).
Smokey Hills Company Structure

100%

MAURITIUS

Africa Thunder
Platinum Limited
(Mauritius)
100%
Stella Platinum Mining
(Mauritius) - Housing
Kaplats Project through
subsidiaries

Sm okey Hills Platinum Mining
(Mauritius)

100%
PLA Platinum Investments SA
(Pty) Ltd

100%
BEE Parties

78.75%

85%
21.25%

Smokey Hills Platinum (Pty)
Ltd

Maandagshoek Community

15%
Twin Peak Platinum
Investement (Pty) Ltd

Maandagshoek
Community

SOUTH AFRICA

EL Platinum (Pty) Ltd

10%

45%
45%
BEE Parties

80%
15%

Limpopo Platinum
Holdings (Pty) Ltd

PH O KA T H A BA
PLA T IN U M (Pty ) Ltd
(Smokey H ills M ine)

5%

Corridor Mining
Resources
(Maandagshoek
Community)

Smokey Hills
Company Structure
Smokey Hills Company
Structure

Item 1 (c)

Date:April
October
20162014

- GEOLOGY AND MINERAL DEPOSIT

The Bushveld Complex (“BC”) is a large, layered, igneous, intrusive body located in South Africa. Together
with the Great Dyke in Zimbabwe and the Stillwater Complex in Montana, the BC is a good example of
stratified mafic and ultramafic intrusive complexes. The BC is host to extensive resources of platinumgroup elements (“PGEs”), chromite, titanium and vanadium. The UG2 mineralised unit within the Project
Area forms part of the Rustenburg Layered Suite (“RLS”) of the eastern limb of the BC, where Smokey Hills
is located (refer to the following figure).
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Location of the Smokey Hills Mine Within the Bushveld Igneous Complex

Location of the Smokey Hills Mine Within the Bushveld Igneous Complex

April 2016

The Project Area is underlain by Upper Critical Zone (“UCZ”) lithologies within the RLS (refer to the
Stratigraphic Column which follows). Both the CZ and MZ outcrop on the Project Area. The PGE economic
units of interest in the UCZ in this area are the Merensky Reef and the UG2 (refer to the Stratigraphic
Column which follows). The primary economic orebody is the UG2 at the majority of the operations
located in this area of the Eastern Limb. Both the Merensky Reef and the UG2 outcrop in this area and dip
gently to the west at between 10° and 20°; locally, dips may exceed this. The stratigraphic distance
between the UG2 and the overlying Merensky Reef varies between 240 m and 400 m, and comprises mafic
and ultramafic cumulate units. Generally, both the Merensky Reef and UG2 are oxidised at surface.
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Stratigraphy of the Upper Critical Zone of the RLS

Stratigraphy
of the
Upper
Stratigraphy of the Upper
Critical Zone
of the
RLS Critical
Zone of the RLS

OctoberApril 2016
2014

The Merensky Reef and UG2 can be summarised as laterally and down-dip persistent economic PGE
orebodies. Local structures such as faults and dykes, as well as iron replacement ultramafic pegmatoids
(“IRUPs”), potholes and upwarps in the Transvaal Supergroup floor rocks may locally affect the continuity
of the layers. Both economic units tend to have characteristic vertical grade profiles with regard to PGEs,
as well as the development of characteristic hanging wall and footwall stratigraphy. Only the UG2 (which
is a polymetallic orebody) occurs and outcrops at Smokey Hills.

Item 1 (d)

– STATUS OF EXPLORATION

With respect to exploration, the Smokey Hills Mine would present a mature brownfields project with most
of its Mineral Resource occurring in the Measured Resource category. During 2005 and 2006, a total of 69
drillholes were collared, of which 64 were completed. Due to the shallow nature of the orebody and the
drill density, further drilling has not taken place. During the same period, channel sampling, field mapping
and a geophysical survey were undertaken. At that time Platinum Australia contracted GeoActive, a
geological services contracting company based in Johannesburg, South Africa, to collect the diamond
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drillhole data, channel sampling data and field mapping data. Further exploration activity is not
anticipated on the property as the Mineral Resource is well-understood and defined.

Item 1 (e)

– MINERAL RESOURCE AND MINERAL RESERVE ESTIMATES

Mineral Resources
The following tables summarise the Mineral Resources for Smokey Hills Mine as at 31 August 2014, by
Minxcon. Measured and Indicated Mineral Resource estimates have been classified by Snowden in 2006
based upon the understanding of the geological framework and relative risk in the grade estimate as
demonstrated by a sequential Gaussian conditional simulation run. The last Resource as declared by
GeoLogix Mineral Resource Consultants (Pty) Ltd., (“GeoLogix”), was based upon the depletion of the July
2011 Mineral Resources as no additional drilling data has been added. The Mineral Resources and Reserves
are stated for Smokey Hill Mine is in the form of a 4E (platinum, palladium, rhodium and gold) grade. The
4 elements include Platinum (Pt), Palladium (Pd), Rhodium (Rh) and Gold (Au) in the proportion of: 44% Pt
: 45% Pd : 10% Rh : 1% Au, typical of the UG2 of the eastern limb in this area of the BIC.
The Total Mineral Resource for Smokey Hills as at 31 August 2014
Mineral Resource Category
Hill 2
Measured
Indicated
Total
Hill 3
Measured
Indicated
Total
Total Resource
Measured
Indicated
Total
Notes:
1.
2.
3.
4.
5.
6.

7.
8.

Area
m²

Width
m

Tonnes
t

4E
g/t

Content
kg

Content
koz

191,359
135,739
327,098

1.11
1.10
1.11

790,616
559,097
1,349,714

5.31
5.39
5.34

4,199
3,015
7,213

135
97
232

459,890
261,091
720,980

1.05
1.06
1.05

1,788,539
1,039,952
2,828,491

5.74
5.78
5.75

10,260
6,011
16,271

330
193
523

651,249
396,830
1,048,078

1.07
1.08
1.07

2,579,155
1,599,049
4,178,205

5.61
5.64
5.62

14,459
9,025
23,484

465
290
755

4E refers to platinum (Pt), palladium (Pd), rhodium (Rh) and gold (Au).
The Mineral Resource are not stated at a pay limit.
Tonnes have been rounded off to the appropriate level of accuracy.
The estimate is inclusive of any Mineral Reserve declared.
The Mineral Resources are reported inclusive of mining stability pillars.
A geological loss of 6.83% has been applied to the Mineral Resource.
1 kg = 32.15076 oz.
The Mineral Resource Statement does not include the depletions from April 2015 to March 2016.

Based on the LoM plan that was done by Sound Mining, the Mineral Reserves are illustrated in the following
table.
Mineral Reserve Statement as at 31 August 2014
Mineral Reserve Category
Hill 2
Proven
Probable
Total
Hill 3
Proven
Probable
Total
Total Reserves
Proven
Probable
Total
Notes:
1.
2.
3.
4.

Tonnage
t

Grade 4E
g/t

Content 4E
kg

Content 4E
koz

702,120
517,532
1,219,652

4.19
4.18
4.18

2,939
2,164
5,103

94
70
164

1,584,924
672,262
2,257,186

4.51
4.56
4.52

7,141
3,064
10,205

230
99
328

2,287,044
1,189,795
3,476,838

4.41
4.39
4.40

10,080
5,228
15,309

324
168
492

Tonnages refer to tonnes delivered to the metallurgical plant.
No vampings is included in the reserve statement tonnes.
Minimum stoping width of 115 cm applied.
All figures are in metric tonnes.
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1 kg = 32.15076 oz.
Pay limit Smokey Hill 3.49 g/t 4E.
Pay Limit calculated: US$/oz. = 1129 basket price, ZAR/USD = 10.72.
The Mineral Reserve Statement does not include the depletions from April 2015 to March 2016.

All production in the mine plan after March 2022 was excluded from the above statement due to a
negative cash flow beyond this date.

Item 1 (f)

– DEVELOPMENT AND OPERATIONS

PP lodged a “Temporary Cessation of Mining Operations” notice with the Department of Mineral Resources
on 6 August 2012.
General Infrastructure
The SHP infrastructure is well established and no major modifications or upgrades are necessary to sustain
mining and processing operations. Smokey Hills consists of two main complexes namely: the mining office
complex and plant office complex on surface, as well as the underground mining operations which are
accessed via 6 adits. The metallurgical plant is housed within the boundaries of the plant office complex.
Care and maintenance conducted from close of operations in August 2012 till March 2015 was performed
to appropriate industry standards and allowed for a rapid return to operation during April 2015.
Processing
The Smokey Hills Plant consists of primary and secondary crushing circuits followed by a typical UG2
circuit with a mill-float-mill-float (or “MF2”) configuration. The plant also includes a spirals circuit for the
recovery of chromite. The plant has a total capacity of 60 ktpm of RoM material and is expected to
achieve a PGM concentrate of about 180 g/t 4E at recoveries of round 80%. The plant has been on care
and maintenance since its closure in August 2012 and restarted processing in April 2015.

Item 1 (g)

- VALUATION

The valuator performed an independent mineral asset valuation on the Smokey Hills Mine and its Reserves.
The Discounted Cash Flow (“DCF”) is based on the production schedule and all costs and capital associated
to develop, mine and process the orebody. Relevant taxation and other operating factors, such as
recoveries, stay-in-business costs were incorporated into the valuation to produce a cash flow over the life
cycle of the project. In generating the financial model and deriving the valuations, the following was
considered:
• This Report details the optimised cash flow model with economic input parameters.
• The cash flow model is in constant money terms and done in ZAR.
• The DCF valuation was set up in financial years ending June.
• First financial year (2016) is from 1 April 2016 to 30 June 2016.
• A hurdle rate of 11.75% (in real terms) was calculated for the discount factor.
• The impact of the Mineral Royalties Act using the formula for unrefined metals was included.
• Sensitivity analyses were performed to ascertain the impact of discount factors, commodity prices,
exchange rate, grade, working costs and capital expenditures.
• Valuation of the tax entity was performed on a stand-alone basis.
• The full value of the operation was reported for Smokey Hills Mine– and attributable values are
displayed separately from the full value calculated.
Both the ZAR/USD exchange rate and USD commodity prices are in constant money terms. The table below
illustrates the forecasts for the first five financial years. The price forecasts are based on the average
forecasts of a number of broker firms and banks and is displayed as the forecasts from July to June each
year. The exchange rate was sourced form a number of banks and the values displayed are the average of
the banks.
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Marco-Economic Forecasts and Commodity Prices over the LoM (Real Terms)
Exchange rate
Platinum
Palladium
Rhodium
Gold

Year
ZAR/USD
USD/oz.
USD/oz.
USD/oz.
USD/oz.

2016
1
15.07
937
572
673
1,154

2017
2
14.85
973
606
731
1,156

2018
3
14.64
1,038
664
786
1,162

2019
4
14.53
1,091
700
809
1,160

2020
5
13.06
1,211
694
922
1,178

Long-Term
6
11.72
1,307
676
1,010
1,200

Source: Average broker and bank price forecasts (Minxcon), Average bank exchange rate forecasts.

Operating Costs
The operating costs in the financial model were broken down into different categories:(C1) Direct Cash Cost (cash cost incurred at each processing stage, from mining through to
recoverable metal delivered to market less net by-product credits (if any) – by products produced by
the polymetallic operation not deducted in this case);
(C2) Production Cost (sum of net direct cash costs (C1) and Capex); and
(C3) All-in Sustaining Cost (sum of the production cost (C2), indirect costs and net interest charges).
The full definitions of these costs are explained in detail in the financial section of the Report. Costs
reported for the Smokey Hills Mine, which consists of other, plant and mining operating costs are
displayed in the table below. Other costs (C1) include the rehabilitation, social and labour plan (“SLP”)
and overheads. Other costs (C3) include the general and administration fees, management salaries, Impala
Refinery Services (“IRS”) interest, equipment interest, vehicle interest and loan agreement. The royalty
amount includes the government revenue royalty. The costs are displayed per milled tonne as well as per
recovered 4E ounce.
OPEX Summary
Net Turnover
Mine Cost
Plant Costs
Other Costs
Direct Cash Costs (C1)
Capex
Production Costs (C2)
Royalties
Other Cash Costs
All-in Sustainable Costs (C3)
All-in Cost Margin
EBITDA*
EBITDA Margin
Platinum Equivalent
Notional Cost
Palladium Equivalent
Notional Cost

ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
%
ZAR/Milled tonne
%
Oz.
USD/ Platinum eq. oz.
Oz.
USD/ Palladium eq. oz.

1,224
550
141
57
748
62
810
9
117
936
24%
350
29%
250,009
859
428,636
501

USD/4E oz
USD/4E oz
USD/4E oz
USD/4E oz
USD/4E oz
USD/4E oz
USD/4E oz
USD/4E oz
USD/4E oz
USD/4E oz
USD/4E oz
USD/4E oz

779
350
90
36
476
39
515
6
75
596
24%
223

Notes:
1. * EBITDA excludes capital expenditure.
2. 4E Ounces – Platinum, Palladium, Rhodium and Gold.

Smokey Hills Mine has a fully-allocated cost of ZAR936/milled tonne that equates to USD859/platinum
equivalent oz. The all-in cost margin per year is displayed in the figure below. The average all-in cost
margin over the LoM was calculated at 24% which is healthy and similar to other mines.
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The capital costs over the LoM are described in the following figure. Majority of the initial capital in the
October 2014 report were already incurred in 2015, thereafter all the capital is expressed as sustaining
capital. Sustaining capital over the LoM amounts to ZAR194 million.
Capital Expenditure Schedule over LoM
40
35
30

ZAR million

25
20
15
10

5
-

2016

2017

Sustaining Mining Capital

2018

2019

Sustaining Plant Capital

2020

2021

Sustaining Other Capital

2022
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The following table illustrates the Project NPV at various discount rates with a best estimated value of
ZAR566 million at a real discount rate of 11.75%. The mine is an existing operation and therefor the IRR is
not applicable.
Project Valuation Summary – Real Terms
Item
Real NPV @ 0.00%
Real NPV @ 5.00%
Real NPV @ 8.00%
Real NPV @ 10.00%
Real NPV @ 11.75%
Real NPV @ 15.00%
Real NPV @ 20.00%

Unit

African Thunder
Attributable Value
(69.75%)

Full Value

ZARm
ZARm
ZARm
ZARm
ZARm
ZARm
ZARm

902
733
652
604
566
503
424

629
511
455
421
395
351
295

Note: African Thunder attributable value is based on its 100% interest in EL Platinum (Pty) Limited which has a 78.75% interest in
Smokey Hills Platinum (Pty) Limited which in turn has an 80% interest in Phokathaba. EL Platinum also has a 45% interest in Limpopo
Platinum Holdings (Pty) Limited which has a 15% interest in Phokathaba. This adds up to African Thunder’s total attributable
interest in Phokathaba at 69.75%. The corporate structure detailing the shareholding interest is displayed in Figure 4.

The following table illustrates the Project profitability ratios. The mine has a breakeven 4E basket price of
USD596/oz.
Profitability Ratios
Item
Total ounces in Mine plan
In-situ Mining Inventory Valuation
In-situ Mining Inventory Valuation
Production LoM
Present Value of Income flow
Present Value of Investment
Benefit-Cost Ratio
Return on Investment
Average Payback Period
Peak Funding Requirement
Break Even Milled Grade (Including Capex)
Incentive Basket Price (Including Capex)

Unit
oz.
ZAR/oz.
USD/oz.
Years
ZARm
ZARm
Ratio
%
Months
ZARm
g/t
USD/oz.

Profitability Ratios
450,813
1,255
92
7
724
95
7.6
660%
3
-54
3.42
596

The annual and cumulative cash flow forecast for the LoM are displayed in the figure below. The mine has
a peak funding requirement of ZAR54 million and a payback period of 3 months.
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Annual and Cumulative Cash Flow
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Based on the real cash flow calculated in the financial model, Minxcon performed single-parameter
sensitivity analyses to ascertain the impact on the NPV. For the DCF, the commodity prices, exchange rate
and grade have the biggest impact on the sensitivity of the Project followed by the fixed and variable
cost. The Project is not capital sensitive.
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Project Sensitivity (NPV11.75%)
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Item 1 (h)
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– CONCLUSIONS AND RECOMMENDATIONS

Conclusions
Mineral Resources:
• Historical data, including historical drillhole data, is easily accessible and is stored on site.
• The geological model for SHP, as constructed by Snowden in 2006, and its subsequent updates, are
considered sufficient.
• The Mineral Resource Classification and Mineral Resource estimation methodology, as employed by
Snowden on the Smokey Hills deposit is considered appropriate for the size of the deposit, as well as
the data spacing in question.
• The depletion methodology as employed by GeoLogix and the subsequent declarations are
considered acceptable.
• Chip sampling indicated a marked bias relative to the drillhole data. GeoLogix decided to exclude
this data from an updated estimate. Minxcon is in agreement with this practice.
Mining:
• The LoM plan is deemed realistic and achievable.
• The modifying factors that were applied to the Mineral Resources to convert it to Mineral Reserves
are realistic.
• SHP operations were placed under care and maintenance in August 2012 to March 2015.
• SHP started production in April 2015.
General Infrastructure:
• All surface infrastructure is well-established and capable of sustaining the envisioned mining
operations.
• All bulk services are in place and active and are deemed adequate for the envisioned mining and
plant operations.
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Processing:
• Inconsistent RoM tonnes resulted in poor historic plant and costs efficiencies. It is expected that
with consistent RoM throughout the plant will show improved efficiencies once steady state
operation is reached.
• The plant is in good condition.
Market Evaluation:
• The Project investigated is financially feasible at an 11.75% real discount rate.
• The best-estimated value of the Project was calculated at ZAR566 million at a real discount rate of
11.75%.
• Smokey Hills Mine has an all-in cost margin of 24% that is healthy and similar compared to other
mines.
• A peak capital investment of ZAR54 million is required to fund the remaining 3 months of the
operation in 2016.
• Project payback period of 3 months from start of April 2016.
• Project is most sensitive to commodity prices, exchange rates and grade.
• Project has a break-even 4E basket price of USD596/oz. including capital.
• All-in Sustaining costs for the Project is ZAR936/milled t that equates to USD859/platinum
equivalent oz.
Recommendations
Mineral Resources:
• Minxcon recommends that some of the lower-quality chip channel sampling data be replaced with
diamond-saw channel sampling to ensure higher sample integrity for inclusion in updated Mineral
Resource estimates. This does not however preclude continuing traditional chip sampling for grade
control purposes, should the operator so wish.
• It is recommended that the high quality diamond saw sampling take place on a wider sampling grid
with the express purpose of inclusion in updated Mineral Resource estimation.
• The mine should not make use of the mine laboratory for the analysis of the diamond saw channel
sampling, but should use an accredited facility, whilst employing proper QA/QC controls on the data
in line with historical practice utilised during the exploration phase of the exercise. Current
practice of submission of grade control chip sampling through the mine laboratory would be
acceptable on normal grade control samples.
General Infrastructure:
• Surface haul roads leading to the various adits are not well-maintained and attention should be paid
to these roads in order to facilitate hauling and general transport of services and spares.
Processing:
• Smokey Hills should consider treating primary rough tails through the spirals plant as this may
improve PGM recoveries in the secondary flotation circuit.
• The implementation of an advanced process control system may increase overall plant stability as
well as mill circuit and flotation circuit control enabling recovery improvements. Once the plant is
at steady state, it is recommended that advanced control be trialled at Smokey Hills to evaluate its
viability.
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Subsequent to the NI 43-101 technical report done for the Smokey Hills Platinum Project (“SHP” or the
“Project”) in October 2014, Minxcon (Pty) Limited (“Minxcon”) was tasked by Aberdeen International Inc.
(“Aberdeen” or “the Client”) to update the financial model and technical report. The base date of the
QPR update was determined to be 1 April 2016 and the original base date was adjusted accordingly.
Minxcon sourced well-defined escalation factors from trade-specific data which was applied to various
cost and capital components.
These escalation factors were then applied to the various cost contributors that forms part of the capital
cost, operating cost and financial valuation models of the project. The mine was in operation during the
period from April 2015 to March 2016 and depletions for this period were taken into account in the
financial model. The Mineral Resource and Mineral Reserve stated were however kept the same as in the
October 2014 report and were not adjusted for these depletions. The total tonnes mined during this
period was estimated to be approximately 308 kt at an average grade of 3.3 g/t. This has a minor impact
on the value of the project.

Item 2 (b)

– TERMS OF REFERENCE AND PURPOSE OF THE REPORT

Minxcon was commissioned by the Client to compile an NI 43-101 technical report for the SHP. This
technical report was compiled in compliance with the specifications embodied in the Standards of
Disclosure for Mineral Projects as set out by the Canadian Code for reporting of Resources and Reserves National Instrument 43-101 (Standards of Disclosure for Mineral Projects), Form 43-101F1 and the
Companion Policy Document 43-101CP (“NI 43-101”).
In order to satisfy the requirements of National Instrument 43-101, Minxcon completed an independent
valuation on the Smokey Hills Platinum Mine. The scope of work for the Technical Report entailed the
following:• A visit to the SHP to collect information pertaining to the resource, mining, metallurgical complex,
financial, legal and environmental aspects on Tuesday, 14 October 2014.
• Use of technical and environmental reports prepared by various independent consultants.
• The use of available information regarding the shareholding, effective rights and obligations of the
SHP; an independent legal opinion was not sought.
• Review of geological data and Mineral Resources.
• Review of mine plan, Mineral Reserves and processing methodology.
• Completion of a Discounted Cash Flow (“DCF”) analysis.
• Use of technical and environmental reports prepared by various consultants.

Item 2 (c)

– SOURCES OF INFORMATION AND DATA CONTAINED IN THE REPORT

The following sources of information were used to compile this Report:• Technical reports and technical information from PP.
• Historical Technical Reports, press releases and other public documents.
• The Mineral Resource estimate conducted by GeoLogix in July 2011.
• Resources and survey data received from the Client.
• Personal communications regarding geology and the Mineral Resource with Mr. Paul Herron and
other Phokathaba Personnel.
• Geotechnical designs and considerations report conducted by Spencer Rock Mechanics Consultancy
cc dated June 2006.
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• Metallurgical Management Services (“MMS”), 2006. Summary Report on the Mintek Metallurgical Test
work for Platinum Australia (Pty) Ltd.
• GRDMinproc (Pty) Ltd (“GRDMinproc”), 2006. Smokey Hills Processing Plant Definitive Feasibility
Study.
• Pillar Design done by Open House Management Solutions dated November 2009.
• Bossert KPO (Pty) Limited, Project Escalation for Minxcon Projects. 11 February 2016.
• A Fauna & Flora ecological assessment dated May 2006 prepared by Scientific Aquatic Services for
Ages Environmental (Pty) Ltd.
• An Environmental Management Plan compiled by Ages Environmental (Pty) Ltd. dated June 2007.
For further details on these sources please refer to Item 27.

Item 2 (d)

– QUALIFIED PERSONS’ PERSONAL INSPECTION OF THE PROPERTY

Minxcon is an independent advisory company. Its consultants have extensive experience in preparing
technical and economic advisors’ and valuation reports for mining and exploration companies. Neither
Minxcon nor its staff have any interest capable of affecting their ability to give a fair opinion, and will not
receive any pecuniary or other benefits in connection with this assignment, other than normal consulting
fees. The qualified persons visited to the Smokey Hills mine to collect information pertaining to the
financial, legal and environmental aspects on Tuesday, 14 October 2014.
The authors of this report are members in good standing of appropriate professional institutions. The
following persons are qualified persons, as defined by the compliance reporting requirements for NI 43
101, are responsible for the preparation of the Report:The Overall Qualified Person responsible for the submission of this document is Mr Johan Odendaal
(Director, Minxcon): BSc (Geol.), BSc (Min. Econ.), MSc (Min. Eng.), Pr.Sci.Nat. (Reg. No. 400024/04),
FSAIMM (Reg. No. 702615), MGSSA (Reg. No. 965119).
Johan Odendaal has 32 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 a 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 Johannesburg Stock Exchange (“JSE”) Issuer Regulation Advisory Committee and
South African Mineral Valuation (“SAMVAL”) Working Group.
The other authors of this Report are members in good standing of appropriate professional institutions.
The following persons are qualified persons, as defined by NI 43 101:Mr Daniel (Daan) van Heerden (Director, Minxcon): B Eng (Min.), MCom (Bus. Admin.), MMC, Pr.Eng. (Reg.
No. 20050318), FSAIMM (Reg. No.37309), AMMSA.
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Daan has worked in the mining industry for 32 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 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 Dario Clemente (Director, Minxcon Projects SA): NHD (Ext. Met.), GCC, BLDP (WBS), MMMA (Reg. No.
M000948), FSAIMM (Reg. No. 701139)
Dario has over 40 years’ experience in the metallurgical industry, including five years abroad working
for large international companies – as a Metallurgical Manager at a tungsten and tin base metal mine;
and as a Technical Consultant at a polymetallic copper operation. He has extensive experience in
base metal and platinum group metals refining, as well as gold and uranium metallurgy. He has also
co-authored technical papers and presented his findings locally and abroad. He is currently heading
the Metallurgy division of Minxcon Projects.
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Minxcon has accepted the information supplied by Phokathaba as valid and complete; the information
applies to and is not limited to the Environmental Management Plans and Licenses. The source of
information provided is detailed below.
• A Fauna & Flora ecological assessment dated May 2006 prepared by Scientific Aquatic Services for
Ages Environmental (Pty) Ltd; and
• An Environmental Management Plan compiled by Ages Environmental (Pty) Ltd. dated June 2007.
The information of the reports described above was used in Item 20.
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The site falls within a predominantly rural settlement, on the foothills of the Lebolelo Mountains on
Mineral Area No.4 of the farm Maandagshoek (254 KT) in the Greater Tubatse Local Municipality. The total
surface area of the SHP is approximately 6.78 km2 in the District of Sekhukhune, in the Limpopo Province
of South Africa. Smokey Hills is accessible via a sealed road linking the mine with the R37. Overhead
power lines remain the sole property of Eskom run two existing switches at Maandagshoek and
Winaarshoek and provide reliable power supply. No railway lines are available to service the site.

Item 4 (b)

– LOCATION OF THE PROPERTY

The Project is located on the eastern limb of the BC between Polokwane and Steelpoort (approximately 36
km from Steelpoort, in a north-westerly direction, and 20 km north-northwest of Burgersfort), accessible
via the R37 tarred road. The site is neighboured by the villages of Ga-Maapea to the north (100 m from the
tailings facility), Sekiti to the west (1,000 m from the plant area), Crossong to the south-west (620 m from
the plant area), Sehalaku to the south-west (185 m from the open pit mining area) and Mahlokwane to the
north-west (1,290 m from the tailings facility). The location of the SHP Project operations relevant to the
adjacent mines is indicated in Figure 2.
The GPS Coordinates for the Project are:• 24°34'29.43"S; and
• 30° 7'10.74"E.
Figure 1: Location of the Smokey Hills Mine Within the Bushveld Igneous Complex

Location of the Smokey Hills Mine Within the Bushveld Igneous Complex

April 2016
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Figure 2: Smokey Hills Mine Location in Relation to Other Mining Operations

Smokey Hills Mine Location in Relation to Other Mining Operations

April 2016
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– MINERAL DEPOSIT TENURE

Phokathaba holds mining right File Ref No LP 69 MR, Application No G070105001, which was granted on 7
November 2007 in terms of Section 23 of the Mineral and Petroleum Resources Development Act, 2002 (Act
No. 28 of 2002) (“MPRDA”), over Mineral Area 4 of the farm Maandagshoek 254 KT, located in the
Sekhukune Magisterial District of the Limpopo Province.
Mining and Prospecting Rights
Table 1: Project Licences
Farm
Maandagshoek 254 KT

New Order Licence
Number
LP69MR Application No:
G070105001
Total Area

Area
ha

Date Conversion
Granted

Expire

1135.4564

07/11/2007

6/11/2017

1135.4564

Surface Rights
As per the Environmental Impact Assessment and Environmental Management Program, Section 1.2 Page 2,
dated June 2007, the South African Government is the holder of the Surface rights over the SHP located on
the farm Maandagshoek 254 KT.
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Figure 3: Smokey Hills Mine Project Mining Right Area

Smokey Hills Mine Project Mining Right Area

Item 4 (d)

April 2016

– ISSUER’S TITLE TO/INTEREST IN THE PROPERTY

On 17 July 2014, PLA executed a Sale Share Agreement ("SSA") with Great Lakes for the sale of PLA's
shares in SHP (Mauritius) and Stella Platinum Mining (Mauritius) ("the subsidiaries"). Based on the SSA a
new company would be established with an equity injection of not less than USD12 million by Great Lakes,
which would be used primarily to restart operations at the SHP. The NewCo has been established as
African Thunder Platinum Limited, a private company registered in Mauritius and acquired all
intercompany debts of the PLA subsidiaries named above and all of the South African subsidiaries,
including Phokathaba.
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Phokathaba is an incorporated Joint Venture Company established under the shareholders Agreement
between Limpopo Platinum (Pty) Ltd (“LP”) and SHP to develop the Smokey Hills Platinum Project. SHP
has an 80% interest in the Project and the balance of the Project is held by the local community (5%) and
by LP (15%), a company owned by the Limpopo Provincial Government. PP holds a mining right (File Ref No
LP 69 MR, Application No G070105001) over Mineral Area 4 of the farm Maandagshoek 254 KT in the
Sekhukune Magisterial District of the Limpopo Province, which was granted on 7 November 2007 in terms
of Section 23 of the Mineral and Petroleum Resources Development Act (“MPRDA”), 2002 (Act No. 28 of
2002).
Figure 4: Smokey Hills Company Structure
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Item 4 (e)

Date:
October
April
20162014

– ROYALTIES AND PAYMENTS

See Item 22.

Item 4 (f)

– ENVIRONMENTAL LIABILITIES

Financial Provision and Closure
In terms of Regulation 54(2) of the MPRDA, Phokathaba must make financial provision for the interim and
final rehabilitation activities on the site. The provision will have to be reviewed annually for adequacy and
amended to compensate for new activities and/or inflation.
Objectives and specific goals for closure
SHP’s main objective during the mine closure process would be to:• Close down the mine without liabilities or to minimise the liabilities, and to hand it over to an
institution for maintenance, with financial provision for the maintenance thereof having been
made.
• Ensure that affected areas are safe and secure.
• Ensure that entrances to the underground workings are sealed effectively.
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• Rehabilitate all disturbed land to a state where limited or preferably no post-closure management
would be required.
• Rehabilitate all disturbed land to a state that facilitates compliance with current environmental
quality objectives (air and water quality).
• Limit the impact on personnel whose positions may become redundant on decommissioning of the
mine.
Closure Costs
The October 2014 immediate closure liability was estimated to be ZAR25.52 million. The combined total
provision for closure (funds + insurance) is equal to ZAR28.38. This means that PP currently has a surplus
of more than ZAR2.86 in their closure and rehabilitation provision.
Rehabilitation Practices to Be Implemented
Disturbed areas will be rehabilitated through landscaping, soil replacement, ameliorating of tailings and
the establishment of vegetation cover. Landscaping will be undertaken as soon as is practical, with the
growing season and water availability being the primary constraints. Initially, re-vegetation will be
undertaken using a mixture of commercially available seeds that will germinate reliably, followed by the
establishment of indigenous plants endemic to the area. The species used will be selected on the basis of
their ability to bind and cover soil, to ensure effective erosion protection and tolerance of the prevailing
environmental conditions. Methods to ameliorate the tailings to support plant growth will be investigated.
Rehabilitation of Infrastructure
The following steps are proposed for the treatment of the surface infrastructure after closure:• Dismantle all steel structures and ship it to a scrap recycler.
• Sell or dispose of office equipment and furniture.
• Let useful infrastructure such as offices, or mortgage steel structures and equipment.
• Dispose of other materials, such as plasterboard or pre-fabricated walling.
The areas where buildings were situated will also be remediated as part of the closure measures. This will
include, but will not be limited to the following:• Reshaping of surface areas.
• Conversion to free draining after demolition.
• Placing of topsoil (if available) over the water management structures to prevent erosion.
• Rehabilitation of the areas with indigenous vegetation.
Should removal of a structure occur during the normal life of the mine (“LoM”), the scrap will be removed
and the area nominally levelled. It is foreseen that these areas will be utilised for other structures or
projects before mine closure and remediation will only be in place for a limited period, thus wasting
resources. However, should a risk assessment show that it poses an unacceptable safety, health, or
environmental risk, the site will be remediated immediately to an acceptable level.
Broad Future Land Use Objective
Data obtained from the Natural Resource Atlas developed by the Agricultural Geo-References Information
System revealed that the largest part of SHP’s site constitutes a wilderness area, with the balance being
classified as arable land with moderate potential. During the public participation process, it was
established that the local community utilises the land for grazing, which means the broad future land use
objective will be to rehabilitate all disturbed land to a state that is suitable for its post-closure use i.e.
grazing and/or wilderness area.
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Mine Dumps and Excavations
The timing of the tailings storage facility’s (“TSF”) rehabilitation process will depend on the phasing of
the construction of the embankment, which will in turn depend on the rate and quantity of material
produced in the open pit mining operations. At closure the penstock structures will be sealed and a series
of perimeter and internal berms will be constructed to ensure that rainwater failing on the facility cannot
overtop. The top surface of the TSF will be covered with a layer of waste/overburden prior to the
placement of a layer of topsoil in preparation for the establishment of a vegetative cover. Surface water
diversions around the TSF footprint and upstream catchment will be left in place, as will the return water
dam, to serve the post-closure land use and facilitate the prevention of surface water contamination.
It is anticipated that an area will be designated for the disposal of waste rock and overburden not
required
for
construction
purposes.
The
area
will
be
located
as
close
as
possible to the exit points from the open pit. The size and configuration of the dump will be finalised
during the detailed design and implementation phase of the Project. It is anticipated that a DMS process
will be incorporated into the treatment of the ore. Waste arising from the process will be deposited onto
a dump located adjacent to the plant and within the catchment draining to the TSF. The
waste/overburden dump and the DMS dump will be reshaped at closure to ensure that the side slopes are
1 in 3 or flatter. A layer of soil will be placed on the reshaped surfaces of the dumps and they will be
vegetated with a selection of grass and tree species.
Final Rehabilitation of Ramps, Roads and Terminals
Although specific standards have not been set for the final remediation of ramps, roads and terminals,
some roads will remain to allow maintenance workers access to areas such as the tailings dam facility for
aftercare and maintenance and dirt roads not in use as primary access roads will be ploughed and ripped
to allow quicker settlement of prevalent grass species.
Rehabilitation Trust and Guarantees (brief summary)
Phokothaba has 2 dedicated rehabilitation and closure funds. These funds have an estimated combined
balance of ZAR13.7 million. In addition, a Guardrisk shortfall insurance policy of ZAR14.7 million is in
place. Currently, monthly contributions of ZAR220,000 are made towards the Guardrisk fund. In terms of
Regulation 54(2) of the MPRDA, PP must make financial provision for the interim and final rehabilitation
activities on the site. The provision must be reviewed annually for adequacy and amended to compensate
for new activities and/or inflation.
PP will obtain a guarantee in terms of Section 41 of the MPRDA, for the full financial provision for
premature mine closure rehabilitation obligations, from a credible and reputable financial institution that
the Department of Minerals and Energy (“DME”) is familiar with (e.g. institutions such as Standard Bank or
Alexander Forbes Risk Services).
Catchment Area
The study area is located within the quaternary drainage region B7IE, which lies within the greater
Olifants River basin. A drainage system of the non-perennial Moopetsi River traverses the study area.
Surface water, down-stream of the proposed mining development, is sporadically used for domestic
purposes by the neighbouring villagers.
Water Usage
The average make-up water use anticipated for SHP has been calculated at approximately 46,700
m3/month (1,557 m3/d). The maximum consumption would be during August to October at 50,650
m3/month (1,700 m3/d). The allocation from the Lebabeto Water Users Association is 60,000 m3/month
(2,000 m3/d), which is more than the required volume.
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Aquatic Ecology
A general aquatic ecological integrity assessment was done on the main stream, mainly through visual
observations. The stream at the time of the assessment had intermittent sub-terranean flow. When the
water reached the surface, it had barely perceptible tow. No fish were observed inhabiting this stream,
which was expected due to the unpredictable nature of the water source. It was noted that the stream
has a typical annual flow pattern, only flowing after periods of good rainfall. During heavy rains, the
stream would be subject to relatively harsh flooding conditions.
This type of flow pattern is not conducive to supporting a viable fish population. The macro-invertebrates
observed throughout the stream are typical representatives of this type of habitat. The species diversity
observed was relatively poor due to the lack of habitat and permanently-flowing water. Pools and other
relatively sill-standing water bodies had representatives of the families of dragonflies within the gravel
substrate, with water boatmen, creeping water bugs and predacious diving beetles inhabiting the water
column. Emergent equate vegetation revealed damselfly and pond skaters on the surface of these pools.
Surface Water
Seeded water samples have teen collected from locations on the water course during the site visit that
was undertaken during early 2006. The purpose of these samples is to assist in understanding conditions in
the water course prior to the commencement of the proposed project in the area. (It must be noted that
this data represents only a single water sampling exercise.) The water classified as Class 0 (Good)
according to Department of Water Affairs (“DWAF”) criteria (for macro chemical and metal constituents)
with a TDS content of 140 mg/L. The sulphate concentration was 5 mg/L at pH 7.
Groundwater
In order to establish baseline groundwater conditions (in terms of quality and quantity), sampling of
existing boreholes in the surrounding communities of the proposed mine was undertaken by AGES. SRK
Consulting was appointed to conduct the geo-hydrological investigation, the results of which are
summarised as follows:• The aquifer system inferred from the boreholes drilled at SHP for the current investigation consists
of a confined weathered and fractured aquifer system. Within the valley floor, there is likely to be
an aquifer associated with the alluvium.
• A small community and a school located down-gradient of the mine site exploit the fractured rock
aquifer from boreholes for domestic water.
• The aquifer system at SHP can therefore be classified as a “Sole Source Aquifer”. According to
Parsons (1995), a sole source aquifer can be defined as: “An aquifer which is used to supply 50 % or
more of domestic water for a given area, and for which for which there is no reasonable available
alternative sources should the aquifer be impacted upon or depleted”.
• As there is no soil cover on the steep slopes of the hillsides, a confined fractured rack aquifer is
developed and it is very vulnerable to contamination.
• In terms of the Groundwater Quality Management classification system (Parsons 1995), the
groundwater must be afforded a strictly non-degradation level of protection.
• The closest down-gradient boreholes are BH2, BH3 and H12-2361 (Table 3-10). BH2 and BH3 are,
however, not in use. HI2-2361 is utilised for monitoring purposes by DWAF.
• The closest in-use borehole down gradient from the proposed facility is H12-0889.This borehole is
utilised for domestic purposes and is situated approximately 900 m from the proposed tailings dam
site.
• Boreholes BH10, BH14, and H12-I064 were identified as major water supply boreholes.
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- PERMITS TO CONDUCT WORK

The following permits are in place for SHP:• The mining right File Ref No LP 69 MR, Application No G070105001 is held by PP.
• Surface rights over SHP located on the farm Maandagshoek 254 KT is held by Government.

Item 4 (h)

- OTHER SIGNIFICANT FACTORS AND RISKS

There is no reason to believe that there are any factors or risks that may affect the title, or the ability to
perform work on the property.
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RESOURCES,

– TOPOGRAPHY, ELEVATION AND VEGETATION

The topography of the area is influenced by the underlying geology of the area, as well as the climatic
conditions, and is characterised by rugged areas and steep gradients. A large portion of the farm area is
covered by alluvium deposited along older channels of Dsjate Sub-suite of the Rustenburg Layered Suite,
BC. The high-lying central and north-eastern portions are underlain by medium to coarse-grained norite
and anorthosite containing chromite bands known as the Dwars River Subsuite of the Rustenburg Layered
Suite, BC.
A dyke transects the site with a north-northeast to south-southwest orientation in the vicinity of the
proposed tailings dam location, and outcrops in the northwest-southeast trending non-perennial drainage
features, sub-tributaries to the Moopetsi River. The proposed tailings dam and return water dam sites, on
the northern part of the basin, are predominately underlain by colluvial cobbles and boulders with
occasional norite rock exposures. Towards the south and immediately west of the proposed return water
dam, residual clayey sands were encountered up to 2 m in thickness in places.
The study area is located within the quaternal drainage region B71E, which lies within the greater Olifants
River basin. A drainage system of the non-perennial Moopetsi river traverses the study area. The mean
annual runoff for the SHP catchment is estimated to be 197,443 m3/annum. The inferred aquifer system
consists of a confined weathered and fractured aquifer system. Within the valley floor, there is likely to
be an aquifer associated with the alluvium. The aquifer system can be classified as a Sole Source Aquifer
with high vulnerability requiring a strictly non-degradation level of protection.

Item 5 (b)

– ACCESS TO THE PROPERTY

The site is accessed via a sealed road linking the mine with the R37. Eskom installed a I32kv power supply
to the Smokey Hills switchyard situated adjacent to the plant. Overhead power are installed from two
existing switches at Maandagshoek and Winaarshoek and thus provides a reliable supply to the project
area, this will be the sole property of Eskom. An air blast circuit breaker will be installed in the
transformer yard to supply the 16 MVA transformer. No railway lines will service the site.

Item 5 (c)

– PROXIMITY TO POPULATION CENTRES AND NATURE OF TRANSPORT

The area where SHP is situated is a predominantly rural area on the foothills of the Lebolelo Mountains on
Mineral Area No.4 of the farm Maandagshoek (254 KT), located in the Greater Tubatse Local Municipality
in the Limpopo Province. Tubatse has three rural towns, namely Burgersfort, Origstad and Steelpoort as
well as the smaller informal settlements or villages of Ga-Maapea, Sekiti, Crossong, and Mahlokwane.
The total population of Tubatse was calculated at 207,126 during the 2001 Census. Figures presented in
the Tubatse IDP in the 2004-2005 period indicated a total population of approximately 275,000. In 2001
the population group distribution in Tubatse was 99% African (indicated as Black African), 0.1% Coloured,
0.1% Indian or Asian, and 0,8% European (indicated as White).

Item 5 (d)

– CLIMATE AND LENGTH OF OPERATING SEASON

The Project Area is situated in the Limpopo Province that has a generally warm to hot climate and a fairly
high humidity in summer with average daily temperatures ranging from 28 °C in January to 23 °C in July.
Wind direction is mainly south-southeast to north-northwest. The mean monthly rainfall for the area
varies between 4.8 mm and 105 mm, with maximum precipitation occurring in January. Operations are
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possible all year round. The average monthly temperatures and average annual rainfall figures are
presented in Figure 5 and Figure 6 respectively.
Figure 5: Smokey Hills Average Monthly Temperatures

Figure 6: Average Rainfall per Annum for Burgersfort

Source: www.weatheronline.com
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– INFRASTRUCTURE

The area where Smokey Hills is located is a predominantly rural settlement area, on the foothills of the
Lebolelo Mountains on Mineral Area No.4 of the farm Maandagshoek (254 KT) in the Greater Tubatse Local
Municipality (which is under jurisdiction of the Greater Sekhukune Municipality) in the Limpopo Province
of the Republic of South Africa. The area has some wilderness sections but is mostly used for livestock
grazing, substance farming and harvesting of vegetation.
The Smokey Hills Mining Right Area (MRA) is accessible via a sealed road linking the project area with the
R37. Various other smaller gravel roads service the rural area. A 132 kV Eskom line supplies power to the
Smokey Hills switchyard situated adjacent to the plant. These overhead supply lines originate from two
existing switches located at Maandagshoek and Winaarshoek and together provides a reliable power supply
to the project area. Supply lines leading from these switches to the Smokey Hills switchyard are the sole
property of Eskom. An air blast circuit breaker will be installed in the transformer yard to supply the
existing 16 MVA transformer. Water is supplied to the mine via a 10 km pipeline from the Lebowa Water
Authority with a total allocation of 60,000 m³ per month. The pipeline is owned and maintained by the
mine. Labour for the mining operations will be sourced from the surrounding areas while contractors will
be employed from time to time for their specific specialised skills. The metallurgical plant will initially be
operated on a contractual basis with key positions filled by Minopex staff members with the view of later
moving over to an owner operated operation.
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The original old order Exploration License for the Smokey Hills Project was held by Corridor Mining
Resources (Pty) Ltd. Smokey Hills Platinum (Pty) Ltd (“SHP”) acquired the right to acquire 80% of the
Smokey Hills Project from Corridor and PLA, obtained the right to acquire 100% of SHP through its whollyowned subsidiary Smokey Hills Platinum Mining (Mauritius) Ltd when it signed the Share Sal Deed in May
2004. The original Shareholder’s Agreement between SHP, Corridor, LimDev and Turquoise Moon 248 (Pty)
Ltd was entered into in April 2005.
The old order EL was converted into a new order Prospecting Right in 2006. The DMR then granted a
cession of this PR from corridor to Turquoise Moon Trading 248 (Pty) Ltd in September 2006. Turquoise
Moon changed its name to Phokathaba in the June Quarter of 2006. Limpopo Platinum Holdings acquired
the Corridor 15% interest in Phokathaba in May 2008, PLA was a 45% shareholder in Limpopo, with the
balance held by BEE groups. This acquisition was completed in January 2007. On 17 July 2014, PLA
executed a Sale Share Agreement ("SSA") with Great Lakes for the sale of PLA's shares in SHP (Mauritius)
and Stella Platinum Mining (Mauritius) ("the subsidiaries"). Based on the SSA a new company would be
established with an equity injection of not less than US$12 million by Great Lakes, which would be used
primarily to restart operations at the SHP. The NewCo established as African Thunder Platinum Limited, a
private company registered in Mauritius, took over all South African assets previously held by Platinum
Australia Limited from 1 November 2014 and acquired all intercompany debts of the PLA subsidiaries
named above and all of the South African subsidiaries, including Phokathaba. No additional information
could be obtained with regards to prior ownership.

Item 6 (b)

– HISTORICAL EXPLORATION AND DEVELOPMENT

The first occurrence of platinum in the eastern Bushveld Complex was first noted at Maandagshoek by
William Betel, who reported his find in the 10 November 1906 edition of South African Mines, Commerce
and Industries (Cawthorn 2006). SHP is located on Maandagshoek 254 KT, Mineral Portion 4. The Project
consists of two adjacent hills rising some 400 m above the adjacent Steelpoort Valley floor. The Project
has some 6 km of mapped UG2 PGM reef outcropping around the margins of the two adjacent hills.
Maandagshoek is of particular historic significance as the earliest sampling of platinum in the eastern BC
took place at this locality during the 1920s.
Historically, SHP has been subject to minimal exploration, only consisting of a number of vertical
boreholes on the northern end of Hill 2, and the construction of an exploration adit into the southern end
of Hill 3. During the completion of this work, an access track was excavated exposing the reef along the
strike extent of Hill 2, and a proportion of the strike of Hill 3. Prior to the acquisition of the SHP, PLA
completed 2 outcrop channel samples (in 2005) across the reef exposed in a road cutting on the property
and three diamond drillholes as part of a due diligence study. Following the acquisition of the project, PLA
completed the following:• 69 diamond drillholes (inclusive of the 3 due diligence holes) during 2005 and 2006 totalling
approximately 5,177 m. Of these holes, a total of 69 drillholes were collared, of which 64 were
completed.
• Collection of a total of 1,380 drill core samples for PGM analysis.
• Cut 43 outcrop and 7 underground channels, and collected 293 channel samples for PGM analysis,
• A detailed low level helicopter-borne magnetic survey.
• Excavation of a small open pit to expose a 10 m dip section of the UG2 reef to study the effects of
weathering on reef grade and metallurgical properties.
• Re-opening the exploration adit and extracted a bulk sample for metallurgical test work.
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Diamond drilling was completed on a grid spacing varying between 120 m and 250 m, utilising HQ triple
tube diameter (56 mm) core to maximise recoveries in shallow oxidised/weathered conditions and to
provide optimal core conditions for geotechnical analysis. Channel sampling was completed by cutting
vertical slots across the width of the UG2 outcrop exposure, followed by horizontal cuts to define the
individual samples. Sampling was designed to provide a similar sample to that derived from the 1/4 HQ
core sample and maintain sample support for the purposes of the resource estimation process.
The detailed airborne magnetic survey was completed at a flight line spacing of 25 m, with a nominal
flight height of 20 m. The magnetic data also indicated a lack of major crosscutting structures within the
Project Area, which was confirmed by detailed field mapping. A small (approx. 5 m high wall) open pit
was excavated to:• provide a bulk sample for metallurgical test work;
• examine the variability of oxidation with depth from surface; and
• study near-surface geotechnical conditions.
Individual PGM analysis indicated a grade breakdown consistent with other areas of the eastern limb of the
BIC of approximately.

Item 6 (c)

– HISTORICAL MINERAL RESOURCE ESTIMATES

A total of 3 Mineral Resource estimates have been conducted on the Smokey Hills deposit and all on
exactly the same assumptions, with only slight changes with respect to unknown geological loss allocations
where a combined known and unknown mining loss equaled approximately 21%, which mine to mill
reconciliation has proven to be adequate, with a variance of approximately 0.5% on an annual basis. This
reconciliation also would imply that data spacing has resulted in adequate grade interpolation. All Mineral
Resources were declared at no-cut-off grade, thus precluding metal price assumptions, operating cost
assumptions or recovery assumptions. These assumptions were considered during the Reserving of the
Mineral Resources. The Mineral Resource is not stated at a minimum mining cut, however definitions for
the mining cut were provided. Three geological layers were estimated which make up the primary mining
cut, namely: the UG2 Reef cut, a 15 cm reef cut and a hanging-wall cut up to the second hanging-wall
chromitite band (L2). The first estimate was conducted by Snowden and declared as at May 2006 (Table
2). Snowden based their Mineral Resource classification upon the uncertainties in the geological
framework and the risk in the grade estimate as demonstrated by a sequential Gaussian conditional
simulation run of 100 realisations.
Table 2: The Mineral Resources for Smokey Hills after Snowden, as at May 2006
Tonnes*
Mineral Resource
Category
Mt
Fresh Grade Domain
Measured
3.0
Indicated
1.4
Oxidised Grade Domain
Measured
0.6
Indicated
0.6
Total
5.5

3PGE+Au
g/t

5PGE+Au
g/t

Pt
g/t

Pd
g/t

Rh
g/t

Au
g/t

Ru
g/t

Ir
g/t

5.66
5.63

6.67
6.65

2.47
2.47

2.59
2.58

0.52
0.51

0.08
0.08

0.8
0.8

0.21
0.21

5.26
5.51
5.60

6.26
6.52
6.6

2.46
2.52
2.47

2.27
2.41
2.54

0.44
0.49
0.51

0.08
0.08
0.08

0.8
0.81
0.8

0.21
0.21
0.21

Notes:
1. The UG2 Reef, as defined for this resource estimate, comprises the UG2 Chromitite Layer, a 15 cm Footwall Cut and a
hanging wall Cut to the L2 chromitite stringer.
2. All tabulated data has been rounded to one decimal place for tonnage and two decimal places for grades.
* After interpreted geological losses of 21% have been removed. Geological losses include those from potholes, dykes, faults,
rolling reef and Iron Rich Ultramafic Pegmatite.

Due to the extent to which the deposit was drilled and the anticipated short Life of Mine, no completely
new Mineral Resource estimates were conducted after this. However, GeoLogix re-estimated the block
model with exactly the same parameters used by Snowden, with no changes to any boundaries other than
to include minor geological changes. GeoLogix, thus only effectively depleted the Mineral Resource for
mining and this was declared by GeoLogix as at July, 2010 (Table 3).
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Table 3: The Mineral Resources for Smokey Hills after GeoLogix, as at July 2010
Mineral Resource Category
Measured
Indicated
Total

Area
m²
805,778
444,335
1,250,113

Width
m
1.07
1.08
1.07

Tonnes
T
3,029,993
1,693,162
4,723,155

3PGE + Au
g/t
5.62
5.65
5.63

Content
kg
17,031
9,569
26,600

GeoLogix once again conducted a depletion in 2011 and this was declared by GeoLogix as at July, 2011
Table 4: The Total Mineral Resource for Smokey Hills as at July 2011
Mineral Resource Category
Measured
Indicated
Total

Area
m²
765,918
445,638
1,211,557

Width
m
1.07
1.08
1.07

Tonnes
T
2,849,565
1,681,319
4,530,884

3PGE + Au
g/t
5.61
5.64
5.63

Content
kg
16,000
9,489
25,489

Operations at Smokey Hill were placed on care and maintenance on 31st of August 2012. Access to the
underground infrastructure is not possible at this point.

Item 6 (d)

- HISTORICAL MINERAL RESERVE ESTIMATES

The previous mineral Reserve statement was stated in August 2011. No other Mineral Reserve Statement
was made due to the closure of the shaft in August 2012.
Table 5: Mineral Reserve Statement - August 2011
Mineral Reserve
Hill 2
Proved
Probable
TOTAL
Hill 3
Proved
Probable
TOTAL
Total
Proved
Probable
TOTAL

Item 6 (e)

Tonnes

Content
kg

Tram Width
m

3PGE+AU
g/t

785.445
457.818
1,243,264

3,312
1,901
5,214

1.37
1.36
1.36

4.22
4.15
4.19

1,860,825
755.212
2,616,037

8,503
3,602
12,105

1.32
1.29
1.31

4.57
4.77
4.63

2,646,271
1,213,030
3,859,301

11.815
5,505
17,319

1.33
1.32
1.33

4.46
4.54
4.49

– HISTORICAL PRODUCTION

SHP historical underground production is illustrated in Figure 7.
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– GEOLOGICAL SETTING AND MINERAL DEPOSIT

Item 7 (a)

– REGIONAL, LOCAL AND PROPERTY GEOLOGY
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Regional Geology
The BC is a world-renowned deposit that hosts PGEs, chromite, vanadium and titanium mineralisation. The
BC is dated at between 2.06 Ga to 2.058 Ga and is the largest layered igneous complex in the world.
Situated within the north-central Kaapvaal Craton, this massive Proterozoic intrusive body, or, more
likely, a series of interconnected intrusives, has a surface area of approximately 66,000 km2 and consists
of a mafic-ultramafic succession of layered and massive rocks known as the RLS, a penecontemporaneous
series of granitic rocks, termed the Lebowa Granite Suite (“LGS”) and felsic extrusive rocks of the
Rooiberg Group (“RG”). For the majority of the area of the BC, the Transvaal Supergroup forms the floor.
The BC transgresses in the northern limb into the Archaean granites.
The true thickness of the mafic-ultramafic layered rocks in the BC varies from 7,000 m to 12,000 m. The
BC was intrusively emplaced within and exhibits a transgressive relationship to the Transvaal Supergroup
sequence, a large sedimentary basin of late Archaean-Proterozoic age (ca. 2.5 to 2.06 Ga) located within
the north-central Kaapvaal Craton. The mafic-ultramafic layered rocks of the BC outcrop in three main
arcuate complexes or limbs, namely the western, eastern and northern limbs. The three limbs of the BC
have been further subdivided into a set of geographic sectors, based on the major geological
characteristics of the RLS.
The magmatic layering of the ultramafic-mafic rocks is remarkably consistent and can be traced over
several hundreds of kilometres of strike. The layering may be correlated throughout most of the BC. The
dip of the igneous layering is generally shallow and towards the centre of the BIC. It is generally accepted
that, rather than being a single body, the BC comprises several overlapping lopolith-shaped intrusions. The
similarity of geology across large areas within each of the three limbs, particularly the sequence of
igneous layering that includes both the Merensky Reef and the UG2, is probably indicative of simultaneous
differentiation and replenishment of a basaltic magma under essentially identical conditions.
The eastern and western limbs of the BC show a broad ellipse when viewed in plan, each measuring
approximately 200 km north-south and 370 km east-west. The SHP falls within the eastern limb of the BC.
Granites and related felsic volcanics occur in the central area between these limbs. Post BC sedimentary
successions of the Waterberg Group and Karoo Supergroup, as well as more recent alluvial deposits of
Holocene age, cover large parts of the BIC.
The RLS stratigraphy is divided into five major units (from deepest to shallowest):The Marginal Zone comprises a heterogeneous succession of generally unlayered basic rocks dominated by
norites. These rocks contain quartz and hornblende believed to be a result of contamination of the basic
magmas by the enclosing host rocks. The Marginal Zone ranges in thickness from several metres to several
hundred metres, and field exposures of this zone are generally poor.
The Lower Zone (“LZ”) is dominated by ultramafic rocks. The most complete exposure is in the northeastern part of the eastern limb of the BC. In this area, the LZ occurs as a series of dunite-harzburgite
cyclically layered units. The unit varies in thickness, having a trough-like geometry with the thinnest
succession developed over structural highs in the basin floor. The Critical Zone (“CZ”) is particularly
remarkable for containing the largest Resources of chromium and PGEs in the world. The CZ is subdivided
into the Lower Critical Zone (“LCZ”) and the Upper Critical Zone (“UCZ”) and is made up of cyclic units
consisting of chromitite, pyroxenite, norite and anorthosite. Cycles in the LCZ are entirely ultramafic in
character and are dominated by pyroxenite with interlayered harzburgite and chromitite layers. The UCZ
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represents a mixed mafic-ultramafic cyclic unit comprising layered pyroxenites, norites, anorthosites and
chromitites. The base of the UCZ is marked by the appearance of cumulus plagioclase.
The igneous layering within the CZ is remarkably uniform over much of the BC and occurs on a variety of
scales, with individual layers traceable for tens to hundreds of kilometres, and may also be locally regular
to highly irregular in aspect. Chromitite layers occur throughout the CZ, usually at the base of
crystallization cycles. The chromitite layers have been classified into lower, middle and upper groups,
with the lower group occurring in the pyroxenitic LCZ, the upper group in the anorthositic UCZ and the
middle group straddling the boundary between lower and upper divisions. The layers are identified
according to their location within the layered succession, with numbers commencing from the bottom up.
The lowermost group is known as the LG1 (Lower Group 1), followed by LG2, LG3 to LG7. This sequence
progresses upwards from the MG1 (Middle Group 1) through to the MG4 and, finally, to the UG1 (Upper
Group 1), UG2, and UG3. The thickness of these chromitite layers ranges from several millimetres to
several meters. The chromitite layers may comprise multiple layers of chromitite separated by
intercalated silicate rocks. The thickest chromitite layers, specifically the LG6 and MG1, are mined for
their chromite content. All of the chromitite layers in the BIC contain anomalous concentrations of PGEs,
with a general increase in PGE content upward in the sequence, with the UG2 currently one of two reefs
of commercial interest for its PGE content. The other main PGE layer, the Merensky Reef, occurs above
the UG chromitites, close to the top of the UCZ. The distance between the UG2 and the Merensky Reef is
variable across the BC and in the eastern limb it can attain stratigraphic distance of between 170 m and
400 m. The top of the CZ is characterised by the Giant Mottled Anorthosite, a robust anorthosite.
The Main Zone (“MZ”) is the thickest unit within the RLS. In general, approximately half the RLS
stratigraphic interval is occupied by this zone. The MZ consists of gabbro-norites with some anorthosite
and pyroxenite layering. The Pyroxenite Marker is located approximately in the top third of the Zone.
Layering is not as well-developed as in the CZ and LZ. The Upper Zone (“UZ”) is dominated by gabbros.
However, layered anorthosite and magnetite sequences are also present. There is no chilled contact with
the roof rocks, which comprise rhyolites and granophyres. The base of the UZ is typically taken as the first
appearance of cumulus magnetite above the Pyroxenite Marker. The extent and regional geology (with the
relative location of the SHP) of the eastern limb of the BC is illustrated in Figure 8.
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Figure 8: Location of Smokey Hills Mine in Relation to the Eastern Limb of the BC
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A generalised stratigraphic column illustrating the zones of the RLS is illustrated in Figure 9.
Figure 9: Generalised Stratigraphy of the RLS

Source: Anhaesser, C.R., (2006), The Geology of South Africa, CGS, 265pp.

October

Generalised Stratigraphy of the RLS

April 2014
2016

Aberdeen International Inc.
A Technical Report on the Smokey Hills Platinum Mine, Limpopo Province, South Africa - Update

38

Local Geology
The eastern limb of the BC stretches from the towns of Zebedelia in the north to Bethal in the south and is
subdivided from north to south into the western, central and southern geographical sectors. A major
linear feature, named the Steelpoort Fault zone, separates the central from the southern sector. Each
sector has distinct stratigraphic and structural characteristics which impact the economics of the various
mining activities carried out in the region. The Smokey Hills Mine Area is located in a geological and
structurally complex area of the central sector of the eastern limb of the BC. The Project Area is
underlain by MZ and CZ lithologies. Both the CZ and MZ outcrop on the Project Area. Only the UG2 forms
the PGE-bearing unit of economic interest in the UCZ at the SHP.
In the area north of the town of Steelpoort, the RLS intruded sub-concordantly into the Pretoria Group,
which is located immediately above the Magaliesberg Formation; both units belong to the Transvaal
Supergroup. To the south of Steelpoort, the RLS is in contact with progressively younger rocks of the
Transvaal Supergroup as opposed to the north of Steelpoort.
Figure 10: Generalised Stratigraphy of the Eastern Limb of the BIC

Generalised Stratigraphy of the Eastern Limb of the BIC

April 2016

Property Geology
The SHP is located in the central portion of the eastern limb of the BC and is underlain by rocks of the
UCZ, which hosts two of the more important PGE-bearing units in the RLS: the Merensky Reef and the
UG2. In the Smokey Hills Project Area, the Merensky Reef is expected to occur approximately 300 m above
the UG2. However, a minimum of approximately 140 m of the Merensky Reef footwall units have been
removed by erosion and therefore no Merensky Reef is preserved in the Smokey Hills Project Area.
In the central portion of the eastern limb of the BC, five chromitite layers have been identified in the
UCZ, each of which forms the base of a cyclic unit. The cyclic units are termed, from oldest to youngest,
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the UG1, UG2, UG3 UG3A and UG3B. Each of these chromitites carries varying concentrations of PGEs.
However, concentrations in the UG1 chromitite layer in all areas of the RLS have been found to be subeconomic. The UG3, UG3A and UG3B chromitite layers are generally too thin and contain insufficient
concentrations of PGE mineralisation to have any reasonable expectation to support economic extraction.
The UG1 chromitite layer occurs over 100 m below the UG2. The UG3 chromitite layer is approximately
0.25 m thick and occurs approximately 15 m above the UG2. The UG3A and UG3B chromitite layers are
approximately 0.1 m thick, occur approximately 5 m above the UG3 and are separated by approximately
0.3 m of pyroxenite.
Individual layers in the UCZ can generally be correlated over several kilometers and as such, detailed local
stratigraphic nomenclature can be established. PLA has compiled detailed stratigraphy, from the UG2
Footwall 5 Unit to the Merensky Reef Footwall 5 Unit at Smokey Hills. This stratigraphy is broadly
consistent with the adjacent Modikwa Mine stratigraphy although there are small differences, which are
not considered unusual.
The immediate footwall to the UG2 comprises a pegmatoidal harzburgite, which can be a pegmatoidal
pyroxenite in places. This unit is known as the UG2 FW1 Unit and averages 0.9 m in thickness. It contains
two chromitite stringers, known as FS1 and FS2, which are generally less than 2 cm in thickness.
Disseminations and irregular blebs of chromite are common within the UG2 FW1 Unit and thin
protuberances of chromitite from the UG2 into the footwall harzburgite can occur.
The UG2 chromitite layer is a massive layer of cumulus chromite with some interstitial pyroxene and
plagioclase. Sulphide minerals are rarely visible although very fine-grained interstitial sulphide
occurrences have been observed in several intersections. In structurally undisturbed areas this chromitite
layer varies from between 0.45 m and 0.99 m thick. Immediately overlying the UG2 is a medium-grained
poikilitic feldspathic pyroxenite layer that is approximately 1.25 m thick. This unit has been termed the
UH1A Unit at Smokey Hills and contains several thin chromitite stringers. Between two and five of these
stringers generally occur. The L1 stringer generally occurs between 2 cm and 5 cm above the UG2 and is
approximately 1 cm thick. The L2 stringers occur between approximately 0.2 m and 0.4 m above the L1.
The L2 stringers are two thin (less than 0.5 cm) chromitite layers that are spaced approximately 3 cm
apart. The L3 stringers form a 5 cm to 10 cm zone of anastamosing thin chromitite stringers and
disseminations commonly occurring between 0.3 m and 0.5 m above the L2 stringers. The L4 and L5
stringers are usually not developed and occur at varying distances above the L3 where they do occur.
Structure
Structural disruptions that affect the economic horizons include faults, dykes, potholes, iron replacement
ultramafic pegmatoids (“IRUPS”), and doming of the BC footwall units.
Dykes in this area are primarily composed of dolerite, which is generally fine-grained and of good
competence, with associated areas of dense jointing and alteration. Underground dyke intersections are
generally less than 10 m in width. An airborne magnetic survey has successfully identified several swarms
of northeast-striking dolerite dykes. No serious problems were encountered during mining through these
features, and no significant displacements have been associated with them.
Potholes are defined as areas where normal reef characteristics are destroyed and hence, pothole areas
are believed to be un-mineable and considered a geological loss. The position and size of potholes are
typically unpredictable. In most instances, the potholes affect only one of the economic units. However,
in minor instances, the underlying or overlying economic unit may be affected by the development of the
pothole. The BC stratigraphy is occasionally replaced by late-stage pegmatite bodies. These pegmatite
bodies have a range of compositions, from highly ultramafic to felsic.
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A structural interpretation for the SHP that is underlain by the UG2 is shown in Figure 11 and Figure 12.
This interpretation was compiled from surface mapping, aeromagnetic survey interpretations and diamond
drilling data and indicates in relative detail all geological disturbances. Geological interpretation is
adequate for the classification of Mineral Resources defined based upon the available geological
information available to date and will have to be updated continually as smaller structures and
attenuations in the boundaries of the larger structures are intersected.
Figure 11: Geology of Hill 2 at Smokey Hills, as at July 2011

Source: Geologix, 2011 after Platinum Australia
Source: GeoLogix (2011) after Platinum Australia
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At Smokey Hills, the UG2 dips approximately 15° to the west and strikes from approximately northnorthwest to south-southeast. At the SHP, one north-northeast striking dyke is known to occur on the
property and has intruded into the UCZ in Hill 2. The dyke has been interpreted by PLA as being between
25 m and 50 m wide.
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Figure 12: Geology of Hill 3 at Smokey Hills, as at July 2011

Source: Geologix, 2011 after Platinum Australia
Source: GeoLogix (2011) after Platinum Australia
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Potholes
At the SHP, ten diamond drill intersections of the UG2 have been affected by potholing. The relatively
close-spaced drilling completed at the SHP enabled PLA to interpret the position of larger potholes
(greater than 100 m in diameter) and geological mapping of the UG2 outcrop exposed in the hillsides and
opencast mining refined the interpretation of some of the larger potholes and identified several smaller
potholes of less than 100 m in diameter. The largest pothole occurs in the north-eastern area of Hill 3 and
measures between approximately 250 m and 400 m across.
IRUPs
These intrusions are typically 10 m to 50 m in diameter. The morphology of IRUPs varies and consists of
vertical pipe-like bodies, concordant or discordant sheets, or irregular bodies. IRUPs are often associated
with pothole structures. The lithologies of IRUPs do vary, although they are generally identified by their
mafic mineral content, pegmatoidal texture and the presence of magnetite.
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Sill-like occurrences of mafic IRUP material have been noted at Smokey Hills. The IRUP sills appear to have
favoured intrusion and replacement of anorthosite layers and, in particular, the anorthosite that forms the
footwall of the UG3 chromitite layer. These sill-like structures have been noted to travel along preexisting layers and fractures, often replacing the anorthositic HAM or Hangingwall Marker, as well as the
LPP layer. What is not as clear, but evident in the surface mining exposures, is the replacement of the
harzburgite layers around the UG3a and UG3b.
An earlier aeromagnetic survey has picked up a significant number of surface IRUPs. In an earlier report,
presented by Snowden consultants, anomaly 1b was not include in the structural map, due to the fact that
two boreholes (SHDD04 and SHDD67) had intersected UG2 in that area. Due to the size of the anomaly it
was decided to revise the geological map and include this anomaly, even though the location of the
anomaly is not completely correct.
Rolling Reef and Undulations
Rolling reef and small scale undulations of the UG2 do not create geological losses but can contribute
towards mining difficulties. Undulations and highly dipping (up to 50º) have been observed Smokey Hills, in
the outcrop, surface mining and underground mining. Difficulties associated with the mining of the areas
has been minimised by using up-dip methods. An area of rolling reef has been encountered during
underground mining centred on the 4.4 Raise. The UG2 elevation, in relation to adit 4, was reduced by up
to 40 m. This has made it difficult to mine because of the proximity of the mining lease boundary.

Item 7 (b)

– SIGNIFICANT MINERAL DEVELOPMENT ZONES ON THE PROPERTY

The UG2 occurs as either a pure chromite or a cumulate framework of chromite with interstitial
plagioclase and/or orthopyroxene. The bulk of the PGE mineralisation associated with the UG2 is hosted
within the main chromitite layer as disseminated sulphides attached to the chromite grains. Typically the
sulphides form embayments in the chromite grains or at triple junctions. Less commonly, the sulphides
may be occluded within the chromite grains. The typical sulphides which host the PGE are pyrrhotite,
pentlandite and chalcopyrite. The UG2 in this area of the BIC is characterised by a Pt and Pd telluride
assemblage and Pt-Rh-Co-Cu sulphide assemblage. The PGE grades are typically elevated at the top and
basal contacts of the chromitite seam. The disseminated mineralisation may extend into the footwall units
and is typically related to disseminated chromite and chromitite stringers.
The main PGEs at the SHP are braggite, laurite and cooperite. The UG2 Reef has a lower
platinum:palladium ratio and relatively higher rhodium content when compared with the Merensky Reef.
The UG2 also has lower concentrations of copper and nickel compared with the Merensky Reef.

Item 7 (c)

– GEOLOGICAL MODEL

The original geology model generated by Snowden in 2006 was divided into a fresh and an oxidised zone,
based on the geochemical differences between the two. The primary differences between the 2006
Snowden model and the 2011 interpretation lie in the position of the outcrop and the extent of the
oxidised zone. Figure 13 and Figure 14 show the difference between the current and original
interpretations respectively.
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Figure 13: 2011 Interpretation of the Oxidised vs. Fresh Zones of UG2 at Smokey Hills

Source: GeoLogix, 2011

Source: GeoLogix (2011)
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Figure 14: 2006 Snowden Interpretation of the Oxidised vs. Fresh Zones of UG2 at Smokey Hills

Source: GeoLogix (2011)

2006 Snowden Interpretation of the Oxidised vs. Fresh Zones of UG2 at
Smokey Hills

April 2016
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In addition, the geological model includes the geological losses attributed to the different types of
geological structure encountered on the property. The structure and geological model were generated in
2D, as strings. The structural models for Hills 2 and 3 for years 2010 and 2011 are available for reference
in Figure 15 and Figure 16.
Figure 15: Geological Model utilised in the 2010 Mineral Resource Estimation for Smokey Hills by
GeoLogix

Source: Geologix, 2011

Source: GeoLogix (2011)
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Geological Model utilised in the 2010 Mineral Resource Estimation for
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GeoLogix updated the 2010 geological model for the SHP, based on mapping an information proved to
them by the mine (Figure 16).
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Figure 16: 2011 Updated Geological Model for Smokey Hills by GeoLogix

Source: Geologix, 2011

Source: GeoLogix (2011)
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– DEPOSIT TYPES

The BC, a large layered igneous intrusive body, in South Africa together with the Great Dyke in Zimbabwe
and the Stillwater Complex in Montana are good examples of stratified mafic and ultramafic intrusive
complexes. The BC is host to extensive resources of PGEs, chromite, titanium and vanadium. The
Merensky Reef and the UG2 mineralised units of the Project Area form part of the RLS of the eastern limb
of the BC.
Many theories have been developed to understand the emplacement and formation of the BC. Due to the
wealth and volume of research conducted on the origins of the BC it is outside the scope of this Project to
summarise the pertinent models proposed, suffice to state that in a large, layered intrusion such as the
BC, the sulphide droplets are proposed to segregate out of the parental magma and eventually settle out.
Once magma convection ceases, the droplets and crystal cumulates are deposited on already consolidated
layers of the magma chamber to form sulphide-rich zones. The UG2 and Merensky Reef can be broadly
defined as a stratified, PGE-mineralised zone within or closely associated with ultramafic cumulate
assemblages.
The layered RLS units tend to dip regionally at low angles towards the centre of the BC, in the case of the
eastern limb - to the west. The economic horizons of the CZ of the BC can be traced for several hundreds
of km.
The Merensky Reef and UG2 may be summarised as laterally and down-dip persistent economic PGE
orebodies. Local structure such as faults and dykes, as well as IRUPs, potholes and upwarps in the
Transvaal Supergroup floor rocks may locally affect the continuity of the layers. Both economic units tend
to have characteristic vertical grade profiles with regard to PGEs, as well as the development of
characteristic hanging wall and footwall stratigraphy.
The Merensky Reef may consist of different reef or facies types. The UG2 may also be explained in terms
of distinct facies types. Based on the availability and intensity of sample information, facies types can be
discerned and form homogeneous data populations. On the whole, although local facies variations are
present in both the economic units, the grade ranges and unit thicknesses encountered in both the
Merensky Reef and UG2 are relatively constant along strike and with dip. This facilitates the ability to use
moderately to widely-spaced drillholes to model these orebodies to a low level of confidence; that is,
modelling based on assumed geological and or grade continuity.
The grade and width continuity allow the Merensky Reef and UG2 to be extracted as tabular orebodies.
The persistence on either a local or a regional scale of chromitite stingers within the hanging wall
lithologies pose geotechnical constraints which are generally overcome by modern rock strata control. In
addition, if the grades are deemed economic and the dilution tolerable, the persistence on either a local
or a regional scale of chromitite stingers within the footwall units allows for the extraction of additional
PGE mineralisation.
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– EXPLORATION

Item 9 (a)

– SURVEY PROCEDURES AND PARAMETERS
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All of the activities discussed below took place during 2005 and 2006.
Aeromagnetic survey
Following the acquisition of the Project, PLA completed a detailed low level helicopter borne magnetic
survey. The detailed airborne magnetic survey was completed at a flight line spacing of 25 m, with a
nominal flight height of 20 m. The magnetic data also indicated a lack of major crosscutting structures
within the Project Area, which was confirmed by detailed field mapping. The low-level, high-resolution
aeromagnetic survey was flown over the SHP by a geophysical data acquisition contactor, FUGRO, between
December 2005 and February 2006. The programme was planned and managed by GAP Geophysics (“GAP”)
on behalf of PLA. GAP was also responsible for the interpretation of the data.
Surface geological mapping
A small (approx. 5 m high wall) open pit was excavated to provide a bulk sample for metallurgical test
work to examine the variability of oxidation with depth from surface and to study near surface
geotechnical conditions.
Channel Sampling
The UG2 is exposed along the edges of two hills around which the project is focused. The locations of the
channel sample sections are shown in Figure 17. Three areas of UG2 reef exposure were sampled:• The better exposures were made as road cuttings that were bulldozed for site access and in order to
better expose the UG2. PLA took 22 channel sample sections continuously at approximately 50 m
spacing from representative UG2 reef exposure along the eastern road cutting in Hill 2. A further 17
channel sample sections were taken from UG2 reef exposures in Hill 3 but on an irregular spacing
and where reef was exposed well enough to allow for representative sampling. Small amounts of
excavation were required in some instances in order to establish a representative face.
• An adit had been developed into the southern slope of Hill 3 by previous prospectors in order to
expose the non-weathered UG2 reef. PLA took seven channel sample sections from the reef drive at
sample channel spacing of between approximately 1.5 m and 5 m.
• PLA developed an approximately 4 m wide slot approximately 15 m into the eastern side of Hill 3 in
order to collect oxidised reef for metallurgical test work. The final depth below surface of this slot
was approximately 7.5 m. PLA took 13 channel sample sections from both sides of the oxide slot at a
sample channel spacing of 2 m. Two of the channel samples, SHCH036 and SHCH037, were taken on
an apparent dip and were not considered representative and therefore were not used in Mineral
Resource estimation.

Item 9 (b)

– SAMPLING METHODS AND SAMPLE QUALITY

Sample channel grooves were cut with an angle grinder and then chipped out with a chisel. The width of
the channels was approximately 5 cm and they were approximately 2 cm deep. Prior to sampling, the
faces were cleaned of recent weathered material, in order to remove any surficial deposits or alteration
that may not be representative of the actual mineralisation. A 2 cm overlap into the hangingwall and
footwall lithologies was included with the top and bottom reef samples to ensure consistency with the
diamond drillhole sampling.
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– SAMPLE DATA

Snowden examined the completed channel sample grooves and found that they were well cut and that the
resulting samples would be suitable for use in Mineral Resource estimation. Channel 3, taken from a road
cutting in Hill 2, is shown in Figure 17 as a typical example of the quality of the surface channel sampling.
Figure 17: Location of Collars of the Channel Sample Sections

Source: Snowden (2006)

Location of Collars of the Channel Sample Sections

April 2016

Aberdeen International Inc.
A Technical Report on the Smokey Hills Platinum Mine, Limpopo Province, South Africa - Update

49

The positions of the surface channel sample sections were accurately measured using a DGPS and the
oxide slot and underground channel sample positions were measured using a total station survey
instrument (Figure 17).
Figure 18: Photograph of Sample Channel across the UG2 on Hill 2

Source: Snowden, 2006
Source: Snowden (2006)
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– RESULTS AND INTERPRETATION OF EXPLORATION INFORMATION

The findings of the interpretation of the aeromagnetic survey were summarised as follows (GAP, 2006):• The UG2 resource area is intersected over its northern-most extremity on Hill 2 by the two
southern-most members of a north-northeast striking dykeswarm with average widths of
approximately 40 m and 4 m respectively. No such dykes appear to intersect the Hill 3 UG2 resource
area to the south.
• IRUP and/or dunite pipe-like activity is widespread over much of the survey area, but within the
present lease area confined to units generally having an outcrop diameter of less than 100 m,
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except over the northwest extremity of Hill 2 and the southwest extremity of Hill 3. Pipe diameters
here are 200 m or more.
• Sheet-like mafic pegmatites appear to underlie Hill 2 and Hill 3 and outcrop around their
peripheries. They may be conformable below Hill 2 and unconformable below Hill 3.
• Pothole structures may be present but cannot be confidently predicted from the aeromagnetic data.
GAP (2006) completed an interpretation of the aeromagnetic survey, which is shown in Figure 19.
Figure 19: Geophysical Interpretation Map of the Smokey Hills Project Area (GAP, 2006)

Source: Snowden 2006
Source: Snowden (2006)
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– DRILLING

Item 10 (a) – TYPE AND EXTENT OF DRILLING
All drillholes were diamond cored from the surface. The drilling was contracted to DrillCorp (Pty) Ltd,
which is a major drilling company operating in South Africa and with experience in drilling Bushveld reefs.
At the start of the drilling programme, the reef was drilled using NQ size bits, although this was changed
to HQ drilling shortly after the commencement of the drilling programme in order to optimise the quality
and size of the core sample. In the very shallow areas (less than about 30 m below surface), where it was
found that the reef was more friable due to weathering, triple tube techniques were used to ensure that
percentage core recoveries were as high as possible.
A systematic programme of deflection drilling has not been completed at the SHP. The only deflections
drilled were in order to complete the drillhole after technical problems arose or where the recovery of
the UG2 intersection was not considered good enough to adequately represent the mineralisation. A
deflection was only required in the case of one diamond drillhole, SHDD009, the remaining re-drilled
intersections being completed from surface as the depth of mineralisation did not warrant the insertion of
a wedge. Therefore, there was only one accepted reef intersection per drillhole.
A total of 69 diamond drillholes were collared, however, this includes five drillholes which were re-drilled
as a result of recovery and other technical issues. A total of 64 diamond drillholes were completed at the
SHP. Of these 64 diamond drillholes, five were abandoned or the UG2 intersection was too shallow and
weathered to practically achieve a representative intersection at that location. The locations of the
collars of the 59 drillholes that were successful from a quality perspective, and the UG2 outcrop position,
are shown in Figure 20. The drillholes were collared on an approximately regular grid of 150 mN by 150
mE, although there were some areas where drilling was sparser (greater than 220 mN by 220 mE) due to
access difficulties, these being primarily on the ridges of the two hills and an area to the southwest of Hill
2. It should be noted, however, that the UG2 intersections that were not acceptable as a result of quality
issues were still useful for structural interpretation.

Aberdeen International Inc.
A Technical Report on the Smokey Hills Platinum Mine, Limpopo Province, South Africa - Update

52

Figure 20: Drillhole Collar Locations at Smokey Hills

Source:
Snowden , 2006
Source: Snowden
(2006)
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Drillholes were generally angled at approximately -80° or -75° to the east in order to intersect the UG2 at
approximately 90° to the plane of the reef. In some drillhole locations at the SHP, steep and irregular
terrain resulted in the drillholes being collared vertically.
All of the drillhole collars were located by an independent contract surveyor (Orbital Surveys) using a
DGPS survey instrument. All of the completed drillholes were surveyed downhole by an independent
contractor (SG Survey), using an electronic multi-shot survey (“EMS”) instrument. Readings were taken at
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between 3 m and 10 m intervals down the hole. In addition to inclination and azimuth, temperature and
magnetic field strength readings were recorded. Natural Gamma readings were sometimes taken
depending on the capabilities of the survey instrument used.
One of the drill contractor's staff was responsible for core orientation from all of the drill rigs at the SHP.
The frequency of core orientation points was at least every 30 m for the un-mineralised hangingwall core
and for every core barrel (full or partial) in the reef zones. A spear method was initially used for this
purpose, but difficulties were encountered when using this method in the steep-dipping holes and an EZImark tool was used for most of the drillholes. The EZI-mark operator underwent on-site training with the
supplier (Corstor (Pty) Ltd). According to the site geologists, there were no serious issues identified with
the orientation of the Smokey Hills core using the EZI-mark tool.
Logging
All of the diamond drillholes were lithologically logged by GeoActive's geologists, on behalf of PLA. The
geologists were qualified and experienced geologists with a good understanding of the BC, stratigraphy
and its lithologies. The logging was checked by Snowden and was found to be of high quality. All
lithological and stratigraphic units were identified in the logging as well as zones of weathering and coreloss.
Geological logging was recorded on PLA's standard diamond drill log sheets; one for the lithology, sampling
and survey data, and one for the structural geology observations. Although it was procedure to log using a
standard set of lithology codes and stratigraphic units, the lithological log also allowed for both free
description and a pictorial log. The structural log sheets were prescriptive and structural logging was
carried out using the codes documented on the structural log sheets. A separate sheet, which was
completed by an experienced geo-technician, was used for core recovery, RQD, core orientation, density
measurements and sampling data, which provided a check with the lithology log. Basic geotechnical
logging, such as RQD and core orientation, was completed on site prior to transport.
The diamond drill core was well marked, both in terms of its orientation and depth, using indelible marker
ink. Each core tray was adequately marked in terms of the hole number, box number and depth. The
diamond drill core was kept in a well organised covered core yard. Once the hand-written logs were
completed, a summary log was prepared in Microsoft Excel by using PLA's standardised geological coding
system. It was this information that was transferred into the digital Gbis data management system. All
core was digitally photographed, both wet and dry, by placing the individual core trays on a fixed
assembly designed for this purpose.

Item 10 (b) – FACTORS INFLUENCING THE ACCURACY OF RESULTS
According to Snowden, recovery of core and the overall general data acquisition at the SHP was
acceptable for use in Mineral Resource estimation. During their site visit, Minxcon reviewed the core at
the core storage facility. All core was intact and recoveries were generally very good. Minxcon concurs
with Snowden’s findings.

Item 10 (c) – EXPLORATION PROPERTIES – DRILLHOLE DETAILS
This section is not applicable to the SHP, which is an existent mining operation.

Item 10 (d) – EXPLORATION POTENTIAL
The SHP does not present much opportunity with respect to exploration potential, unless the operators
consider acquisitions of neighbouring properties.

Aberdeen International Inc.
A Technical Report on the Smokey Hills Platinum Mine, Limpopo Province, South Africa - Update

ITEM 11

54

– SAMPLE PREPARATION, ANALYSES AND SECURITY

Item 11 (a) – SAMPLE HANDLING PRIOR TO DISPATCH
Drillhole Samples
The core was split using a diamond saw after the core had been marked up for sampling. The same side of
the core relative to the orientation line was always sampled. HQ size core was split into four quarters and
NQ size core was split in half. Snowden noted that the quality of the splitting was high and that the core
was split into two equal halves or four equal quarters.
Sample Security
At the drill site, GeoActiv metre-marked the core and resolved any depth discrepancies with the drilling
contractors. GeoActiv transported the core from the drill sites to the core yard daily, after ensuring that
the core was stabilised with foam and that the core trays were well-secured on the vehicle. Core was
stored in a locked, fully-enclosed core yard at the site offices in Steelpoort. Samples were bagged and
packed into marked sacks, which were sealed with cable ties. Either PLA or GeoActiv staff transported the
samples to the laboratory at least once per week. In the event that the laboratory was not open for
receipt of the samples, the samples were kept in a locked storage facility at PLA's offices in Bryanston,
Johannesburg. A member of the laboratory staff signed a completed sample submission form as
acknowledgement of receipt of the samples.

Item 11 (b) – SAMPLE PREPARATION AND ANALYSIS PROCEDURES
Borehole Samples
PLA submitted quarter HQ core samples, or more rarely NQ half core samples, to SGS-Lakefield (“SGS”),
which is an independent ISO17025 accredited commercial laboratory operating in Johannesburg. The
samples were analysed for Pt, Pd, Rh, Au, Ru and Ir using nickel sulphide optical emission spectrometry
(“NiS-OES”) techniques, whereby 25 g of sample pulp is mixed with a mixture of soda ash, bora, silica,
sulphur and nickel carbonate or nickel oxide and fused at 1,200°C for 75 minutes. The NiS is removed from
the button with hydrochloric acid dissolution and the remaining precious metals are digested with Aqua
Regia and analysed by Inductively Coupled Plasma Optical Emission Spectrometry (“ICP-OES”).
Genalysis was used as a secondary laboratory for QA/QC purposes. Genalysis is an independent ISO17025accredited commercial laboratory with a sample preparation facility in Johannesburg. Pulp that had been
prepared by SGS were sent to Genalysis in Perth for analysis. Genalysis use nickel sulphide mass
spectrometry (“NiS-MS”) techniques, which is similar to the technique employed by SGS except that the
final analysis is by Inductively Coupled Plasma Mass Spectrometry (“ICP-MS”). Density determinations were
made on every sample prior to it being submitted to the laboratory. Samples were weighed in air and in
water and the density was calculated using the standard formula (Archimedes Principal). PLA used a scale
purchased from Corstor that is specifically designed for this purpose.

Item 11 (c) – QUALITY ASSURANCE AND QUALITY CONTROL
QA/QC was rigorously applied by PLA for the Smokey Hills drillhole samples. PLA used a pro-active
approach and completed an analysis of the QA/QC data for each batch of samples that was submitted to
the laboratory. A report on the QA/QC analysis was completed by PLA (PIA, 2006). The following is a
summary of the QA/QC procedures used by PLA for the Smokey Hills drillhole samples and its findings.
External QAQC
PLA instigated external QA/QC measures for the Smokey Hills drilling programme. Assay quality control
measured used by PLA included the following:-
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• Internal duplicate samples — at the request of PLA, a 50 g aliquot was split from the milled and
homogenised sample residue by SGS and analysed at a rate of one duplicate for every ten original
samples.
• External duplicate samples — a 100 g aliquot was split from the milled and homogenised sample
residue and submitted to Genalysis at a rate of one duplicate for every 50 original samples.
• Blank samples — crushed quartz sourced from SGS was used as blank material. The blank samples
were submitted in sequence within the mineralised UG2 and UG3 samples in order to provide the
best possible environment for contamination to occur. The rate of submission was approximately
one blank sample for every 15 original samples.
• Certified Reference Material (“CRM”) - CRMs were submitted in sequence within the mineralised
UG2 and UG3 samples. The rate of submission was approximately one CRM for every 16 original
samples. Three CRMs, prepared by MINTEK South Africa, were used; these being SARM70, SARM71
and SARM72, which are low, medium and high grade UG2 standards respectively.
The following findings were made by PLA (2006):• Only one blank sample returned significant precious metal grades. The grade of this sample was
consistent with that expected from mineralised UG2. The nature of the error could not be
determined and the entire batch was discarded and the relevant drillholes were re-sampled and resubmitted to SGS for analysis. The assay results from the re-sampling passed the QA/QC analysis and
were accepted for resource estimation.
• Examination of the CRM analysis showed no drift over time and the results were mostly within three
standard deviations of the accepted value of the CRM. This was with the exception of low level Ir,
as the Ir grade of the CRM was close to the analytical detection limit. Two of the SARM71 standards
returned values consistent with those expected from SARM72. This was found to be a CRM labelling
error by the supplier, which has since been rectified.
• PLA analysed the results of the internal repeats completed by SGS using scattergrams, which
showed that results were consistent and generally fell within the acceptable range of variation of
±10%.
• PLA analysed the results of the external repeats completed by Genalysis using scattergrams, which
showed a consistent negative bias of the SGS grade versus the Genalysis grade for Pt, Pd, Rh and Ru.
However results were mostly within PLA’s tolerance levels of ±10% except for Rh, with the larger
percentage discrepancies being in the lower grade ranges. The relative negative bias was higher for
Rh. The potential for a slight under reporting of Pt, Pd and Rh grades may exist, which could result
in a conservative estimate of grades in the order of a few percent. The scattergrams of the
Genalysis repeats versus the SGS original assays showed a high degree of scatter for the Ir and Au
assays, which is expected given the low concentrations of these elements in the UG2.

Item 11 (d) – ADEQUACY OF SAMPLE PREPARATION
Snowden considered that the Smokey Hills samples were sufficiently accurate and precise for use in
Mineral Resource estimation to a high level of confidence. The bias observed in Pt, Pd, Rh and Ru between
SGS and Genalysis may result in a slightly conservative estimate. However, as CRMs were not submitted to
Genalysis and no biases were detected from the SGS analysis of the CRMs it is assumed that the SGS
analyses were accurate. PLA’s analysis of the blank samples showed that there was no significant
contamination introduced during sample preparation and analysis.
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– DATA VERIFICATION

Item 12 (a) – DATA VERIFICATION PROCEDURES
Minxcon reviewed the following data which was used or produced by previous contractors in their Mineral
Resource estimation exercises:•
•
•
•
•
•
•

Drillhole data;
Channel sample data;
QA/QC data;
Geological aeromagnetic and mapping data;
Survey Data - mining outlines including stoping and development as well as surface contours;
Block models; and
Core storage.

Minxcon conducted the following verifications on the data:• All surface borehole and channel data was verified. All data is recorded in World Geodetic System
(“WGS”) coordination protocol.
• The validity of orientation surveys/information for all data was verified.
• Sample validity was confirmed for elements such as sample overlaps and invalid values.
• Boreholes were desurveyed utilising the Datamine™ HOLES3D desurvey process. An error log was
generated as part of this process.
• Minxcon reviewed the QA/QC data as presented by Snowden and shares Snowden’s view as to the
validity of the use of the data for Mineral Resource estimation processes.
• Minxcon cross-checked mapping plans in the geological office with the various iterations of
estimation models to ensure that changes in geology were carried over to the relevant estimations.
This was found to be of good quality. All geological losses incorporated on geological plans were
found to be included in the Mineral Resource models.
• Minxcon validated the location of the Mineral Resource estimation models with the topographic
contours and mine excavation strings to ensure that all were in the correct 2D space. The site
strings are found to be in a local coordinate system, while the y values of the block models all
relate to WGS 84. The mine survey data required translation to the WGS system in order to crosscheck validity – no issues were found.
• The block model iterations were checked to ensure preservation of estimated values between
iterations, as GeoLogix had to regenerate the Snowden block model for depletion purposes.
GeoLogix also sliced the block model into smaller block sizes in order to transform the 2D Snowden
model to 3D.
• During the site visit, Minxcon visited the core storage facility on the mine. All is in good order and
trays are clearly marked. The trays were stacked in stacking shelves which are of good dimension to
prevent core tipping out. Though dusty, all the sampled intersections are available and in good
repair with sampling intervals and numbers clearly marked on the core with a permanent marker.

Item 12 (b) – LIMITATIONS ON/FAILURE TO CONDUCT DATA VERIFICATION
Minxcon was unable to verify mapping or drillhole logging procedures due to the mine being on care and
maintenance. No geological activities are currently taking place on the property. Minxcon was also unable
to review the sampling procedures due the current status of the mine.

Item 12 (c) – ADEQUACY OF DATA
It is Minxcon’s opinion that the application of the surface drillhole data is adequate for the geostatistical
estimation processes employed historically by both Snowden and GeoLogix. The data for UG2 is spatially
extremely well-represented and of more than adequate support level for estimating orebodies of this
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nature. Minxcon is of the opinion that sufficient processes were employed by both Snowden and GeoLogix
in the verification of the data for use of the data in the estimation process.
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– MINERAL PROCESSING AND METALLURGICAL TESTING

Item 13 (a) – NATURE AND EXTENT OF TESTING AND ANALYTICAL PROCEDURES
Mintek Metallurgical Test Work – 2005/2006
Test work was conducted by Mintek in two phases between the end of 2005 and July 2006. The phases are
summarised as follows:1. bulk test work on samples of UG2 reef, hanging wall and footwall rock; and
2. variability test work on about 20 diamond drill core and surface trenching samples from selected
locations across the property.
The following tests were conducted:• communition test to produce work indices for the ore body;
• head grade assays;
• heavy liquid separation;
• froth flotation tests;
• chrome recovery tests
Following the completion of the phase two test work, a number of supplementary tests were initiated to
confirm and enhance the results of the BFS tests. The work included variability tests on additional samples
and a flotation test on the composite using longer residence times. Please refer to the MMS report
completed in 2006 for a detailed summary of the test work results. The main conclusions are as follows:• bulk sample composite tests support a predicted average recovery of 87%, to a saleable 150 g/t 4E
PGM concentrate from an ore grade of 5.1 g/t 4E PGM.
• The variability results support the prediction of an average concentrate grade of about 250 g/t at
87% recovery. This prediction is valid for overall ore reserve which consists of fresh (un-weathered)
ore from depths below surface greater than 20 metres.
• The ore hardness is typical of friable UG2 ore and comparisons with other UG2 concentrators
suggests an installed mill power requirement of between 21 and 35 kW per tonne of milled ore.
• Test work has shown that flotation recovery is not particularly sensitive to the fineness of grind.
• Chromite recovery test work resulted in a 35% mass recovery of a 42% Cr2O3 chromite concentrate
with an assay value of less than 0.28 g/t 4E PGM.
Historic Production
The plant operated between March 2009 and August 2012. An average recovery of 78.2% was achieved
between January 2011 and August 2012. Refer to section Item 17 (b) for analysis on the historic production
efficiencies. There is sufficient information from both metallurgical test work programmes and historic
production required to determine the expected production performance with reasonable confidence.
The plant started production in April 2015 and the recoveries until December 2015 is displayed graphically
in Figure 21. It can be seen that the plant recovery is slightly below plan which is caused by low feed
grade experienced.
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Figure 21: Actual Recovery Achieved

Item 13 (b) – BASIS OF ASSUMPTIONS REGARDING RECOVERY ESTIMATES
The expected processing efficiencies are based on metallurgical test work as well as historic production
between 2009 and 2011, as well as actual results achieved in 2015.

Item 13 (c) – REPRESENTATIVENESS OF SAMPLES
The measured results from both metallurgical test work and historic production are considered reliable
and representative of the Smokey Hills ore body. As a result, both historic tests and production results can
be used to adequately predict future performance.

Item 13 (d) – DELETERIOUS ELEMENTS FOR EXTRACTION
No known deleterious elements and materials are expected.
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– MINERAL RESOURCE ESTIMATES

Item 14 (a) – ASSUMPTIONS, PARAMETERS AND METHODS USED FOR MINERAL RESOURCE ESTIMATES
The bulk of this Section is a summary of the geostatistical estimation undertaken by Snowden in 2006.
Minxcon was appointed to review SHP’s geostatistical models, as well as to conduct an investigation and
analysis of the assay procedures and data integrity and estimation models. Minxcon reviewed the
classification of the gold Mineral Resources according to Snowden, as well as the subsequent depletions on
the Resource, conducted by GeoLogix.
Statistics
Compositing
The UG2 consists of a chromitite layer of approximately 60 cm, with occasional thin (several cm) internal
pyroxenite layers. The contacts between the units are sharp although the pyroxenite parting is not always
developed. The UG2 was modelled as a single layer.
The UG2 chromitite layer at the SHP is both top and bottom loaded, i.e. the highest concentrations of
PGEs are found at the base and the top of the UG2. Significant concentrations of PGEs are found in the
footwall pegmatitic harzburgite or pyroxenite. The PGEs are closely associated with disseminations and
stringers of chromitite in the footwall unit. For this reason, 15 cm (approximately one sample) of UG2
footwall pegmatoidal harzburgite was modelled by Snowden as a footwall cut, for inclusion into the UG2
Reef package.
Small concentrations of PGEs are associated with the leader chromitites that occur in the UG2 hangingwall
pyroxenite. Snowden considered that the top contact of one of these leaders would form a natural
breaking point in an underground mining situation and thus modelled a geological hangingwall unit to be
included into the Mineral Resource estimation. Composites for each layer were calculated and the
following three units were defined for the UG2 Mineral Resource:• A UG2 to L2 hangingwall (including the L2) cut.
• The UG2 Chromitite Layer (UG2).
• A 15 cm pegmatoidal harzburgite footwall cut.
The combination of these three layers at the SHP make up the UG2 Reef. Snowden only considered
representative drillhole or channel sample intersections for statistical analysis, variography and grade
estimation. For the drillholes, 44 composites were calculated for each layer. A further 16 composites were
calculated for the second quarter UG2 samples. Second quarter samples were not taken for either the
footwall or the hanging wall. Although this is not optimal, the contribution of these layers to the Mineral
Resource is minor and the lack of second quarter samples for the hanging wall and footwall layers will not
significantly impact the Mineral Resource estimate.
For the channel samples, 58 composites were calculated for the UG2 chromitite layer and the footwall 15
cm layer. Composites were not calculated for the UG2 to L2 hanging wall cut as sampling of the surface
and underground exposures did not extend to the L2 and by including material at zero grade, bias would
be introduced to the data. Minxcon reviewed the process utilised by Snowden for compositing and agrees
that it is reasonable and relevant to producing a compliant Mineral Resource estimate.
Bias and Stationarity Checks
Snowden conducted stationarity and bias checks on the drillhole dataset versus the channel sampling. The
following observations were made:-
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• For Pd and Rh, the grades were generally lower in the channel sample composites than the diamond
drillhole composites.
• The Pd and Rh grades of the underground channel sample composites were similar to those of the
diamond drillhole composites and were generally higher than the surface channel sample
composites.
• No obvious differences in the Pt, Au, Ru and Ir grades or true width were evident from the line
plots.
From these observations, Snowden concluded that the bias between the two data sets was a function of
superficial processes such as oxidation and weathering, rather than quality issues. This was the basis
which Snowden used to distinguish between the oxidised and fresh domains. Minxcon concurs with these
observations.
In addition to the bias checks, tests for stationarity were made across the SHP UG2 deposit by Snowden.
These tests were made to ensure that no easily discernible zones of high and low grade were evident or
that there was no trend in the data, such as a steady increase or decrease in grade across the deposit.
Snowden observed that there was slight spatial trend to the data. In general, grades tend to increase
slightly to the north and the west. This is a very weak relationship and Snowden considered it to be minor
enough to maintain the current oxidised and fresh geodomains. Minxcon has reviewed these findings and
agrees with them.
Correction Factors
No correction factors were applied to the original grade data, apart from the default values assigned to
assays less than the analytical detection limit. The true width correction was calculated according to the
intersection angle of the drillhole trace with the average dip and strike of the UG2 at the SHP. Therefore,
each drillhole intersection had a true width correction that was dependent on the specific orientation of
the drillhole at the point of reef intersection. The average dip and strike of the fault block was estimated
from the structural interpretation and a constant dip and strike of 15° west and 155° respectively were
used for the true width correction. Minxcon is in agreement with this practice.
Declustering of Data
The data were de-clustered as, although the drillholes were planned on an approximately regular grid, the
final drillhole and channel sampling data spacing was irregular and clustered in places. The data were declustered using a cell size of 50 m by 50 m, as 50 m is the approximate channel sample spacing of the
surface channel samples. As the drillholes were drilled at approximately 150 m spacing, only the second
quarter data drilling would be significantly clustered relative to this cell size. Although Snowden
recognised that the choice of de-clustering cell size was not optimised, it is considered reasonable for the
purpose of general statistical comparisons. Minxcon concurs with the Snowden findings.
Cutting and Capping of Data
Snowden considered capping more appropriate for the Smokey Hills data than cutting. The impact of the
lower probability values was lessened by capping of these values to the next highest non-outlier value.
This process was subjective and mainly based on the visual examination of the histograms for values that
fell outside the general distribution of the data.
For the UG2 chromitite composites of SHDD043 and SHDD040, unusual PGE ratios were observed. For
SHDD043 the Pd grade of the UG2 chromitite composite was 7.88 g/t and the corresponding Pt value was
3.82 g/t, which resulted in a Pt:Pd ratio of 1:2.06. On examination of the other PGE grades for this
composite, Snowden found that only Pd was not consistent with expected ratios. Therefore Snowden
decided to re-set the Pd grade of this composite to the Pt grade of this composite. For SHDD040, the Ru
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grade of the UG2 chromitite composite was 1.94 g/t, which was the highest Ru grade in the composite
dataset and the corresponding 3PGE+Au: Ru ratio was 1:4.9. This is unexpected in the Smokey Hills area as
3PGE+Au:Ru ratios are expected to be close to 1:15. On examination of the other PGE grades for this
composite, it was found that only Ru grade was not consistent with expected ratios. Therefore Snowden
decided to re-set the Ru grade of this composite to one 15th of the 3PGE+Au grade of this composite.
Minxcon concurs with the cutting and capping strategy, as well as the value re-alignment as employed by
Snowden.
Variography
Minxcon reviewed the variograms generated by Snowden in 2006, where most of the variables that were
modelled showed variogram ranges greater than the drillhole spacing in the 150 mN by 150 mE drilling
grid. The absence of marked anisotropy is not uncommon in the BC.
Ordinary Kriging was used to interpolate grades, width and density into the block models for most of the
layers that were estimated. Snowden considers this approach valid, as CVs were generally low, little trend
was evident in the data, and no convincing grade domains could be interpreted. For the UG2 to L2 hanging
wall cut composites, robust variograms for all of the PGEs and Au could not be calculated and an inverse
distance weighting approach was adopted. This approach is less refined than Ordinary Kriging, as distance
weighting is carried out using an assumed mathematical model rather than an actual mathematical model
of the spatial relationships; i.e. a variogram. Minxcon has reviewed the variography and concurs with the
decision made by Snowden.
Minxcon reviewed Snowden’s estimation optimal block size determination methodology and agrees that
the selected 100 m by 100 m is appropriate for the size of the deposit in question, as well as the data
drillhole spacing encountered at Smokey Hills. Snowden produced swathe plots through the deposit as a
means of validating the estimate relative to the drillholes and channel samples. There is good agreement
between the drillhole values and the block estimates, indicating that the estimate honours the trends and
values as encountered spatially in the drillholes.
Minxcon reviewed the depletion methodology employed by GeoLogix for the annual depletion on the
Snowden Mineral Resource Estimate and is of the opinion that the methodology is appropriate for the
deposit in question.
Mineral Resource Classification Methodology
The Mineral Resource classification is a function of the confidence of the whole process from drilling,
sampling, geological understanding and geostatistical relationships. GeoLogix, in 2011 stated the
following: “As the modelling parameters and methodology remain unchanged from the Snowden estimate,
the classification of the resource was taken directly from the report. A string file in the Snowden data,
sclassst.dm, was used to assign either a Measured or Indicated Resource category to the hybrid model.”
In its classification of the Smokey Hills Mineral Resource, Snowden considered both the risk in the grade
estimate and the risk due to uncertainties in the geological framework. The resource classification used
sound geological and geostatistical principles which reflect best practice on the Bushveld.
A sequential Gaussian conditional simulation run of 100 realisations for 3PGE+Au and true width revealed
that the risk in the grade and thickness estimations for fresh UG2 chromitite was very low. The results of
the simulation were scaled to a tonnage approximating three months production of UG2 chromitite
(approximately 75,000 t) and the areas where the error was greater than 10% were classified as Indicated
Resource. Given the relatively small area of oxidised ore a conditional simulation exercise was not
conducted and the grade risk was a function of the number of composites in individual areas. Where
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several composites occurred, oxidised blocks within 100 m of these composites were classified as
Measured Resource.
Geological loss estimates within the South African Bushveld Complex, PGE industry are based on an
estimate of known losses and unknown losses. The unknown component is associated with structural
features that are difficult to quantify and locate in space. For example, potholes are definitely present,
but their positions and dimensions are generally unknown. Therefore there is a risk associated with the
geological loss estimate. This risk must be considered in the resource classification.
The areas classified as Indicated Resource due to risk in the grade and thickness estimations, as identified
by the conditional simulation, was combined with areas believed to be exposed to additional structural
risks, which was influenced by risks associated with low drillhole density areas and the perimeters of the
known pothole and IRUP areas. The areas classified as Indicated Resource on the basis of grade were also
classified as Indicated Resource on the basis of additional structural risk. However, some of the areas that
would have been classified as Measured Resource on the basis of risk in the grade and width estimates
were down-graded to Indicated Resource on the basis of additional structural risk.
Figure 22: Mineral Resource Classification (2011) for Smokey Hills as Inherited by GeoLogix from Snowden

Source: GeoLogix, 2011
Source:
GeoLogix (2011)

The Mineral Resource Classification (2011) for Smokey Hills

Mineral Resource Classification (2011)
for Smokey
Hillsfrom
as Inherited
as Inherited
by Geologix
Snowdenby
GeoLogix from Snowden

October

April2014
2016

Minxcon reviewed the parameters utilised by Snowden, and endorsed by GeoLogix, and found them to be
sound. Minxcon concurs with the current Mineral Resource classification for Smokey Hills.
Mineral Resource Tabulations
The Smokey Hills Total Resource Tabulation (Table 6) details the total in-situ Mineral Resource for the
Smokey Hills PGE Resource and appropriately reflects Minxcon’s view of the Smokey Hills deposit. The
tabulation has been broken down by resource category and by location. An additional unknown geological
loss of 6.23% has been applied to the in-situ tonnage to account for geological features such as potholes
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and IRUPs that have not been identified by drilling or mining to date. No other modifying factors have
been applied to the resource. The resource is not reported above a cut-off grade and areas have been
classified as either Measured Resource or Indicated Resource. An important difference to the note
between the 2014 declaration and previous declarations is that the total in situ Mineral Resource now
includes the mining pillars. Minxcon’s view is that due to the shallow nature of the orebody and the
accepted definition of a Mineral Resource in terms of the Canadian NI 43-101 Guidelines for the Reporting
Mineral Resources and Mineral Reserves, the underground mining pillars do have a potential of being
economically extracted, at least in part at the end of LoM. A tabulation has been appended to indicate
the Resource attributable to the mining pillars.
Table 6: The Total In Situ Mineral Resource for Smokey Hills as at August 2014
Mineral Resource Category
Hill 2
Measured
Indicated
Total
Hill 3
Measured
Indicated
Total
Total Resource
Measured
Indicated
Total
Notes:
1.
2.
3.
4.
5.
6.
7.
8.

Area
m²

Width
m

Tonnes
t

4E
g/t

Content
kg

Content
koz

191,359
135,739
327,098

1.11
1.10
1.11

790,616
559,097
1,349,714

5.31
5.39
5.34

4,199
3,015
7,213

135
97
232

459,890
261,091
720,980

1.05
1.06
1.05

1,788,539
1,039,952
2,828,491

5.74
5.78
5.75

10,260
6,011
16,271

330
193
523

651,249
396,830
1,048,078

1.07
1.08
1.07

2,579,155
1,599,049
4,178,205

5.61
5.64
5.62

14,459
9,025
23,484

465
290
755

4E refers to platinum (Pt), palladium (Pd), rhodium (Rh) and gold (Au)
The Mineral Resource are not stated at a pay limit
Tonnes have been rounded off to the appropriate level of accuracy.
The estimate is inclusive of any Mineral Reserve declared.
The Mineral Resources are reported inclusive of mining stability pillars
A geological loss of 6.83% has been applied to the Mineral Resource
1 kg = 32.15076 oz.
The Mineral Resource Statement does not include the depletions from April 2015 to March 2016.

Operations at Smokey Hill were placed on care and maintenance on 31st of August 2012. Access to the
underground infrastructure is not possible at this point. The total resource can be divided into oxidized
and unoxidized material.
Table 7: The Oxidised In Situ Mineral Resource at Smokey Hills as at August 2014
Mineral Resource Category
Hill 2
Measured
Indicated
Total
Hill 3
Measured
Indicated
Total
Total Resource
Measured
Indicated
Total
Notes:
1.
2.
3.
4.
5.
6.
7.
8.

Area
m²
44,635
4,751
49,386

Width
m

Tonnes
t

4E
g/t

Content
kg

Content
koz

1.10
1.16
1.11

182,617
20,571
203,188

4.99
5.52
5.05

912
114
1,026

29
4
33

82,670
101,283
183,952

1.05
1.06
1.06

322,412
398,025
720,437

5.45
5.61
5.54

1,756
2,235
3,991

56
72
128

127,304
106,034
233,338

1.07
1.06
1.07

505,029
418,596
923,625

5.28
5.61
5.43

2,668
2,348
5,016

86
75
161

4E refers to platinum (Pt), palladium (Pd), rhodium (Rh) and gold (Au)
The Mineral Resource are not stated at a pay limit
Tonnes have been rounded off to the appropriate level of accuracy.
The estimate is inclusive of any Mineral Reserve declared.
The Mineral Resources are reported inclusive of mining stability pillars
A geological loss of 6.83% has been applied to the Mineral Resource
1 kg = 32.15076 oz.
The Mineral Resource Statement does not include the depletions from April 2015 to March 2016.
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Table 8: The Fresh or Unoxidised In Situ Mineral Resource at Smokey Hills as at August 2014
Mineral Resource Category
Hill 2
Measured
Indicated
Total
Hill 3
Measured
Indicated
Total
Total Resource
Measured
Indicated
Total
Notes:
1.
2.
3.
4.
5.
6.
7.
8.

Area
m²

Width
m

Tonnes
t

4E
g/t

Content
kg

Content
koz

146,724
130,988
277,712

1.11
1.10
1.11

607,999
538,527
1,146,526

5.41
5.39
5.40

3,287
2,901
6,188

106
93
199

377,220
159,808
537,028

1.05
1.07
1.05

1,466,127
641,927
2,108,054

5.80
5.88
5.83

8,504
3,776
12,280

273
121
395

523,944
290,796
814,740

1.07
1.09
1.07

2,074,126
1,180,454
3,254,580

5.68
5.66
5.67

11,791
6,677
18,468

379
215
594

4E refers to platinum (Pt), palladium (Pd), rhodium (Rh) and gold (Au)
The Mineral Resource are not stated at a pay limit
Tonnes have been rounded off to the appropriate level of accuracy.
The estimate is inclusive of any Mineral Reserve declared.
The Mineral Resources are reported inclusive of mining stability pillars
A geological loss of 6.83% has been applied to the Mineral Resource
1 kg = 32.15076 oz.
The Mineral Resource Statement does not include the depletions from April 2015 to March 2016.

As indicated in a previous paragraph, the mining operations have left pillars in place as regional support.
It is possible that these pillars may be partially extracted on a retreat basis at the conclusion of mining
and the resource stated in Table 9 describes the in situ resource located within these pillars. No modifying
factors other than the 6.23% geological loss as described above have been applied. The pillar resource
stated in Table 9 is now included as part of the total resource described in Table 6.
Table 9: The Total In Situ Pillars-only Mineral Resource at Smokey Hills as at August 2014
Mineral Resource Category
Hill 2
Measured
Indicated
Total
Hill 3
Measured
Indicated
Total
Total Resource
Measured
Indicated
Total
Notes:
1.
2.
3.
4.
5.
6.
7.
8.

Area
m²

Width
m

Tonnes
t

4E
g/t

Content
kg

Content
koz

8,936
7,541
16,477

1.20
1.18
1.19

40,096
33,222
73,318

5.59
5.55
5.57

224
184
408

7
6
13

6,372
2,186
8,557

1.11
1.09
1.11

26,377
8,829
35,207

5.82
5.72
5.79

154
50
204

5
2
7

15,308
9,727
25,035

1.16
1.16
1.16

66,473
42,051
108,524

5.68
5.58
5.64

378
235
612

12
8
20

4E refers to platinum (Pt), palladium (Pd), rhodium (Rh) and gold (Au)
The Mineral Resource are not stated at a pay limit
Tonnes have been rounded off to the appropriate level of accuracy.
The estimate is inclusive of any Mineral Reserve declared.
The Mineral Resources are reported inclusive of mining stability pillars
A geological loss of 6.83% has been applied to the Mineral Resource
1 kg = 32.15076 oz.
The Mineral Resource Statement doesn’t include the depletions from April 2015 to March 2016.

Effective Date of Mineral Resource
The effective date of the Smokey Hills Mineral Resource is 31 August 2014.
Mineral Resource Reconciliation
Since 2006, both Snowden, as well as GeoLogix (2010 and 2011) declared Mineral Resources for Smokey
Hills which excluded the mining stability pillars. These pillars do however form part of the global Mineral
Resource and, as previously stated by GeoLogix, may be removed, or at least a proportion thereof towards
the end of the LoM. As previously stated, Minxcon’s view is that due to the shallow nature of the orebody
and the accepted definition of a Mineral Resource in terms of the Canadian NI 43-101 Guidelines for the
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Reporting Mineral Resources and Mineral Reserves, the underground mining pillars do have a potential of
being economically extracted, at least in part at the end of LoM. In order to effectively be able to
reconcile between the 2011 and 2014 Mineral Resource statements, it is first necessary to add the Mining
Stability Pillar Mineral Resources of 2011 to the 2011 Mineral Resource. The result may be seen in Table
10.
Upon reconciliation with the August 2014 Mineral Resource estimate as depleted by Minxcon (Table 11),
the over-all differences between the relevant parameters due to mining depletion for July 2011 and
August 2014 indicates a nett 9.5% decrease in Mineral Resource tonnes, as well as a 9.5% decrease in
contained metal.
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Table 10: The total 2011 Mineral Resources as declared by GeoLogix as at July 2011, inclusive of the mining stability pillar Mineral Resources
Mineral
Resource
Category

Area

Width

Tonnes

4E

Content

m²

m

t

g/t

kg

Measured
Indicated
Total

228,505
150,475
378,981

Measured
Indicated
Total

537,413
295,163
832,576

Measured
Indicated
Total

765,918
445,638
1,211,557

Hill 2
1.11
887,231
1.10
579,627
1.11 1,466,858
Hill 3
1.05 1,962,334
1.06 1,101,692
1.05 3,064,026
Total Resource
1.07 2,849,565
1.08 1,681,319
1.07 4,530,884

Mineral
Resource
Category

Area

Width

Tonnes

4E

Content

m²

m

t

g/t

kg

5.34
5.39
5.36

4,735
3,124
7,859

Measured
Indicated
Total

5,841
6,665
12,506

5.74
5.78
5.75

11,265
6,365
17,630

Measured
Indicated
Total

6,349
1,796
8,145

5.61
5.64
5.63

16,000
9,489
25,489

Measured
Indicated
Total

12,190
8,461
20,651

Hill 2
1.20
24,509
1.17
27,383
1.19
51,892
Hill 3
1.11
24,603
1.12
7,004
1.11
31,607
Total Resource
1.15
49,113
1.16
34,387
1.16
83,500

Mineral
Resource
Category

Area

Width

Tonnes

4E

Content

m²

m

t

g/t

kg

5.55
5.55
5.55

136
152
288

Measured
Indicated
Total

234,346
157,140
391,487

5.82
5.73
5.80

143
40
183

Measured
Indicated
Total

543,762
296,959
840,721

5.69
5.59
5.65

279
192
471

Measured
Indicated
Total

778,108
454,099
1,232,208

Hill 2
1.11
911,740
1.10
607,010
1.11 1,518,750
Hill 3
1.05 1,986,937
1.06 1,108,696
1.05 3,095,633
Total Resource
1.07 2,898,678
1.08 1,715,706
1.07 4,614,384

5.34
5.40
5.36

4,871
3,276
8,147

5.74
5.78
5.75

11,408
6,405
17,813

5.62
5.64
5.63

16,279
9,681
25,960

Table 11: The Reconciliation between the July 2011 Mineral Resources of GeoLogix and the Minxcon 2014 Mineral Resources as at August 2014
Mineral Resource
Category
Measured
Indicated
Total
Measured
Indicated
Total
Measured
Indicated
Total

July 2011 Mineral Resources
Area
Width
Tonnes
m²
m
t
Hill 2
234,346
1.11
911,740
157,140
1.10
607,010
391,487
1.11 1,518,750
Hill 3
543,762
1.05 1,986,937
296,959
1.06 1,108,696
840,721
1.05 3,095,633
Total Resource
778,108
1.07 2,898,678
454,099
1.08 1,715,706
1,232,208
1.07 4,614,384

4E
g/t

Content
kg

Area
m²%

5.34
5.40
5.36

4,871
3,276
8,147

-18.3
-13.6
-16.4

5.74
5.78
5.75

11,408
6,405
17,813

-15.4
-12.1
-14.2

5.62
5.64
5.63

16,279
9,681
25,960

-16.3
-12.6
-14.9

Reconciliation
Width Tonnes
4E
Content
m%
t%
g/t%
kg%
Hill 2 Percent Change
-0.4
-13.3
-0.6
-13.8
0.2
-7.9
-0.1
-8.0
-0.6
-11.1
-0.4
-11.5
Hill 3 Percent Change
-0.1
-10.0
-0.1
-10.1
0.0
-6.2
0.1
-6.2
0.3
-8.6
0.0
-8.7
Total Resource Change
-0.3
-11.0
-0.2
-11.2
-0.5
-6.8
0.0
-6.8
-0.1
-9.5
-0.1
-9.5

Mineral Resource
Category
Measured
Indicated
Total
Measured
Indicated
Total
Measured
Indicated
Total

August 2014 Mineral Resources
Area
Width
Tonnes
m²
m
t
Hill 2
191,359
1.11
790,616
135,739
1.10
559,097
327,098
1.11 1,349,714
Hill 3
459,890
1.05 1,788,539
261,091
1.06 1,039,952
720,980
1.05 2,828,491
Total Resource
651,249
1.07 2,579,155
396,830
1.08 1,599,049
1,048,078
1.07 4,178,205

4E
g/t

Content
kg

5.31
5.39
5.34

4,199
3,015
7,213

5.74
5.78
5.75

10,260
6,011
16,271

5.61
5.64
5.62

14,459
9,025
23,484
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Item 14 (b) – DISCLOSURE REQUIREMENTS FOR MINERAL RESOURCES
The entire Mineral Resource has been categorised and reported in compliance with the definitions
embodied in the CIM Definition Standards on the Mineral Resources and Mineral Reserves adopted by the
CIM Council (Incorporated by reference into NI 43-101).
As per CIM, the Mineral Resources have been reported separately as Measured and Indicated Mineral
Resources. There are no Inferred Mineral Resources classified for the Smokey Hills Project Area.

Item 14 (c) – INDIVIDUAL GRADE OF METALS
The UG2 Reef at Smokey Hills Mine is a polymetallic orebody. The prill ratio refers to the ratio of the four
elements comprising a 4E PGE grade or the seven elements comprising a 7E PGE grade. The prill ratio at
Smokey Hills is as follows: 45% Pt : 44% Pd : 10% Rh : 1% Au, typical of the eastern limb of the BIC. The
table below presents the relative calculated grades of the individual metals (based upon the total in situ
Mineral Resource grade) at Smokey Hills, along with the average commodity prices relevant to the
forecast.
Table 12: The Metal Constitution and Price of the Prill at Smokey Hills
Element
Platinum
Palladium
Rhodium
Gold

Percent of Prill
%

Metal Content
g/t
45
44
10
1

Commodity Price
USD/oz.
2.53
2.47
0.56
0.06

1,509
714
1,215
1,497

Item 14 (d) – FACTORS AFFECTING MINERAL RESOURCE ESTIMATES
No socio-economic, legal or political modifying factors have been taken into account in the estimation of
Mineral Resources for the Smokey Hills Project. The mine was in operation during the period April 2015 to
March 2016 and depletions for this period were taken into account in the financial model. The Mineral
Resources stated were, however, kept the same as in the October 2014 report and were not adjusted for
these depletions. The total tonnes mined during this period was estimated to be approximately 308 kt at
an average grade of 3.3 g/t. This has a minor impact on the value of the Project.

Aberdeen International Inc.
A Technical Report on the Smokey Hills Platinum Mine, Limpopo Province, South Africa - Update

ITEM 15

69

– MINERAL RESERVE ESTIMATES

Item 15 (a) - KEY ASSUMPTIONS, PARAMETERS AND METHODS
Key Assumptions
• The Smokey Hills Mineral Reserves were stated at a 4E grade. It is assumed that the other minerals
are relatively small.
• It is assumed that the planned production will be achieved.
Parameters
•
•
•
•
•
•

The development advance rate for ASGs is planned between 16 m/month and 27 m/month.
Adits have been scheduled at 30 m/month.
Conventional raises have been scheduled at 27 m/month.
Ledging and stoping have been scheduled at rates between 240 m² and 350 m² per month.
Financial evaluations were completed on a 4E grade.
The open cast is not included in the LoM schedule and was mined to a depth of 25 m.

Methods
The mine was placed under care and maintenance in August 2012. SMS was scoped to perform a LoM
schedule based mainly on the data used in the August 2011 Ore Reserve Estimation report. The LoM plan
was aimed at delivering tonnes to the plant at a rate of 45 ktpm from Measured and Indicated Mineral
Resources. Hill 2 mine is planned at initial high volumes with Hill 3 replacing the production and
maintaining the 45 ktpm targeted plant feed. The existing adits are used to access the new areas and the
mine plan include the extension of the adits.

Item 15 (b) - MINERAL RESERVE RECONCILIATION - COMPLIANCE WITH DISCLOSURE REQUIREMENTS
The Mineral Reserves for the SHP is illustrated in Table 13.
Table 13: Mineral Reserve Statement (October 2014)
Mineral Reserve Category
Hill 2
Proven
Probable
Total
Hill 3
Proven
Probable
Total
Total Reserves
Proven
Probable
Total
Notes:
1.
2.
3.
4.
5.
6.
7.
8.

Tonnes
t

Grade 4E
g/t

Content 4E
kg

Content 4E
koz

702,120
517,532
1,219,652

4.19
4.18
4.18

2,939
2,164
5,103

94
70
164

1,584,924
672,262
2,257,186

4.51
4.56
4.52

7,141
3,064
10,205

230
99
328

2,287,044
1,189,795
3,476,838

4.41
4.39
4.40

10,080
5,228
15,309

324
168
492

Tonnages refer to tonnes delivered to the metallurgical plant.
No vampings is included in the reserve statement tonnes.
Minimum stoping width of 115 cm applied.
All figures are in metric tonnes.
1 kg = 32.15076 oz.
Pay limit Smokey Hill 3.49 g/t 4E.
Pay Limit calculated: USD/oz. = 1,129 basket price, ZAR/USD = 10.72.
The Mineral Reserve Statement does not include the depletions from April 2015 to March 2016.

Mineral Reserve Reconciliation
The reconciliation between the Mineral Reserve statements for 2011 and 2014 for SHP is detailed in Table
14.
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Table 14: Mineral Reserve Reconciliation between 2011 and 2014 for Smokey Hills Mine
Mineral
Reserve
Category

Effective 31 October 2014
Tonnes
Grade 4E
Content 4E
t
g/t
koz

Effective 31 August 2011
Tonnes
Grade 4E
Content 4E
t
g/t
koz

Tonnes
t

Hill 2
Proven

Difference
Grade 4E
Content 4E
g/t
koz

702,120

4.19

94

785,445

4.22

106

-83,325

-0.03

-12

Probable
Total
Hill 3

517,532
1,219,652

4.18
4.18

70
164

457,818
1,243,263

4.15
4.19

61
168

59,714
-23,611

0.03
-0.01

8
-4

Proven
Probable
Total

1,584,924
672,262
2,257,186

4.51
4.56
4.52

230
99
328

1,860,825
755,212
2,616,037

4.57
4.77
4.63

273
116
389

-275,901
-82,950
-358,851

-0.06
-0.21
-0.11

-44
-17
-61

Total Reserves
Proven
2,287,044

4.41

324

2,646,270

4.46

380

-359,226

-0.06

-56

4.39
4.40

168
492

1,213,030
3,859,300

4.54
4.49

177
557

-23,235
-382,462

-0.14
-0.08

-9
-65

Probable
Notes:
1.
2.
3.
4.

1,189,795
3,476,838

The 2014 mine plan was completed for Measured and Indicated Resources only. Only Probable Reserves were stated due to inability to split
between Measured and Indicated Mineral Resources in Financial model.
Negative Cash flow from March 2022 onwards. Tonnes excluded from Reserve Statement.
Reduction in overall Mineral Reserves between 2011 and 2014 due to mining that was taking place until closure of mine in August 2012.
The increase in the Probable Mineral Reserves for Hill 2 is due to additional panels that is included in the new LoM plan.

Figure 23 illustrates the mine design overlaying the Mineral Resource categories.
Figure 23: Mine Design Overlaying Measured and Indicated Mineral Resources

Mine Design Overlaying Measured and Indicated Mineral Resources

April 2016
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The Mine design was done only within the Measured and Indicated Mineral Resource categories as required
to state a compliant Mineral Reserve. The low production volume tail is removed from the LoM plan as
determined by the cash flow. A negative cash flow is evident from March 2022 onwards, therefore the
resources that were scheduled after March 2022 were omitted from the Mineral Reserves statement.

Item 15 (c) - MULTIPLE COMMODITY RESERVE (PRILL RATIO)
The Mineral Reserves stated for the SHP is in the form of a 4E grade. The Prill splits after plant recovery
are illustrated in Table 15.
Table 15: Smokey Hill Prill Split (Sourced from PP)
Element
Pt
Pd
Au
Rh

Prill Split
44%
45%
1%
10%

Item 15 (d) - FACTORS AFFECTING MINERAL RESERVE ESTIMATION
No factors were identified that can materially alter the Mineral Reserve statement. The mine was in
operation during the period from April 2015 to March 2016 and depletions for this period were taken into
account in the financial model. The Mineral Reserve stated were however kept the same as in the October
2014 report and were not adjusted for these depletions. The total tonnes mined during this period was
estimated to be approximately 308 kt at an average grade of 3.3 g/t. This has a minor impact on the value
of the Project.
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– MINING METHODS

Item 16 (a) – PARAMETERS RELEVANT TO MINE DESIGN
Mining Methods
The SHP utilises a combination of conventional narrow reef stoping methods with trackless equipment to
remove blasted ore from underground workings. The mine plan has changed from an up-dip stoping
method to a (mainly) breast stoping configuration. However, some up-dip mining is still planned for future
operations. Stope panels and reef raises are drilled with hand-held jack hammers, and the blasted ore is
removed from the working faces by means of scraper winches. The centre gully (reef raise) winch scrapes
all blasted ore into a large muck bay. The ore is loaded in the muck bay with trackless equipment and
transported in dump trucks to the concentrator plant. Access to the underground workings is via adits
which are developed on strike and reef.
Modifying Factors
The ore reserves were calculated based on the electronic block models supplied by PP. The evaluations
were completed in the Mine2-4D and EPS planning and scheduling software. The calculation is based on a
number of mining assumptions which are shown in Table 16. The 2014 modifying factors are compared to
the 2011 and 2010 factors.
Table 16: Modifying Factors and MDC
Description
Unknown geological losses

2014
9.23%

2011
6.23%

2010
5.66%

Pillar losses in stopes

±10%

±10%

12%

±10m to
±15m
99%

±10m to
±15m
96%

Stope width mined

1.15

1.10 min.

1.07Ave.

Stoping in waste (dilution)

7%

2%

2%

1.25%

1.50%

1.50%

1.5 x 2.5
5.8 x 4.5
1.5 x 2.5
4.0 x 4.0
4.0 x 4.5

1.4 x 2.2
5.0 x 5.0
1.4 x 2.2
5.0 x 5.0
5.0 x 5.0

none
4.5 x 4.4
1.4 x 2.5
none
4.5 x 4.4

Strike pillars on adits
Mining metal recovery factor

Winch beds and infrastructure
(dilution)
ASG (W x H)
Muck Bay (W x H)
Raise up dip (W x H)
Muck bay waste (W x H)
Adit (W x H)

Comments
Based on GeoLogix estimates.
Includes stope pillars according to Rock
engineering specification

5.5m

Based on 2011 LoM planning

96%

Takes account of metal lost in the mining process.
Minimum Stoping width, based on past
performance.
Mining into unknown geological losses or off reef
(when rolling reef is encountered).
Mining excavations for equipment and
infrastructure.
Breast mining planned with ASGs
Typically 8m long
Breast and up-dip mining method
Waste portion to be loaded to waste dump
Developed on-reef along strike

The mining width used in the 2010 reserve estimate was 110 cm on average. The latest ore reserve
estimate (2014) mines the panels and ledges at a minimum width of 115 cm where the channel width is
less than 115 cm. Where the block model channel width increases to more than 115 cm, the greater
channel width is used as the mining width.
The dip of the reef is variable, but on average the reef dips at 15° Raises are developed on true dip,
between access drives utilising hand-held jack hammers and scraper winches. Raises are between 150 m
and 200 m in length.
During 2010, the ore reserve estimate left in situ pillars during the mining process (as stability pillars)
which were estimated at 12% and reflected a mining loss. During 2011 and 2014, the stability pillars were
designed into the mining panels and along the main adits according to the LoM plan. The 2010 ore reserve
estimate included a 5 m pillar along all adits (on strike). The 2011 and 2014 mine design includes an
additional strike pillar along all adits which range in width from approximately 5 m up to 10 m, depending
of Rock Engineering specifications. The Mine Design is illustrated in Figure 24.
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Figure 24: Mine Design Overview - Smokey Hills

Mine Design Overview - Smokey Hills

April 2016

The Mine Design took into consideration the known geological features as can be seen by the blank areas
in the design (dykes, IRUPS and potholes). The existing adits will be extended to open up new ground for
stoping.
Ventilation Design Criteria
The minimum statutory requirements are an air speed of 1.0 m/s in the development drives and raises and
a quantity of 0.25 m³/m²/s across the face. Within stopes, the minimum requirement is an air speed of
1.5 m/s on the face and a quantity of 0.25 m³/m²/s along the face.
Ventilation control is achieved using brattices in the reef drives, reef raises and stopes, coursing
ventilation along the stope faces and exhausting out the top of the mine. The use of pillars and routine
ventilation holings aids in the management of airflow through the workings. The development ends are
ventilated initially using two by 75 kW fans with 1,010 mm ducting in a force/exhaust system as dictated
by legislation. A return airway and holings with through ventilation have been established; the
force/exhaust system is therefore redundant. The stope production faces are ventilated using the reef
drives as intake airways, through the reef raises and then along the stope faces from level to level.
Holings to surface establish the return airways with fans exhausting air. Smaller, 22 kW fans with 760 mm
ducting are during the development of the raises until they are holed to either the next drive, or to
surface.
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Rock Engineering Design Criteria
Development ends are supported with roof bolts according to industry best practices. These bolts are
typically installed on a 1.5 m x 1.5 m pattern in the adits, raises and muck bays. Where necessary,
additional roof bolts will be installed and in poor rock conditions the use of long anchors may be
necessary. In-stope support consists pre-stressed elongates, C-packs, cluster sticks, roof bolts, and hydro
bolts as permanent support. Temporary support is in the form of Camlok props placed on each stope face
and working development end. In-stope pillars and strike pillars are also left as a form of permanent
support. The required pillar sizes for stoped are illustrated in Table 17.
Table 17: Stop Pillar Design Criteria
Depth Range

Span
23
23
23
23
23

50-80
80-100
110- 120
120-150
150-180

Pillar Dimension
3.5 m x 3.5 m
4mx4m
4mx5m
5mx5m
5mx6m

The size of the pillars depend on the height of the overburden. The pillars support the whole overburden
as required in shallow mines. A factor of safety of 1.5 was used to determine the pillar sizes. Remnants
due to potholes, dykes and IRUPS were not considered in the pillar design and hence resulted in a more
conservative pillar design.

Item 16 (b) – PRODUCTION RATES, EXPECTED MINE LIFE, MINING UNIT DIMENSIONS,
DILUTION

AND

MINING

The Smokey Hill LoM is from two areas: Hill 2 and Hill 3. The combined profile of these two areas deliver a
total of 45 ktpm to the plant after dilution and other modifying factors. Following a financial analysis all
production after March 2022 were excluded from the LoM plan due it being uneconomical. The production
profile for the SHP is illustrated in Figure 25.
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Figure 25: Smokey Hill Monthly Production Profile
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Item 16 (c) – REQUIREMENTS FOR STRIPPING, UNDERGROUND DEVELOPMENT AND BACKFILLING
Underground Development
It is essential to do enough development in order to open up sufficient ground for stoping to produce the
required planned production per month. Only on-reef development is planned for Smokey Hills, however,
some off-reef development have been included due to the presence of potholes and other geological
structures. Development must be done through these structures to open-up new stopes on the other side.
The adits are developed with drill rigs and LHD cleaning that load dump trucks. Raises and ASGs are
developed conventionally with scraper cleaning.
Backfilling
Backfilling is needed when mining at great depth. It is currently not a Rock Engineering requirement to
backfill stoped-out panels at Smokey hills, as mining is still shallow.

Item 16 (d) – REQUIRED MINING FLEET AND MACHINERY
All of the fixed plant and the majority of the mobile fleet are owned by PP. The mobile plant fleet owned
by the mine includes various items such as drill rigs, front-end loaders (“FELs”) and articulated dump
trucks (“ADTs”). A portion of the existing fleet (Table 18) will be refurbished and used for general work on
surface.
Table 18: Existing Mining Fleet
Unit
FEL no1
FEL no2
FEL no3
FEL no4
FEL no5
FEL no6
ADT no1
ADT no2
ADT no3
ADT no4
ADT no5

Model
LF 150
LF 150
LF 150
LF 150
LG 958
LG 959
30 E
30 E
30 E
30 E
30 E

Make
Volvo
Volvo
Volvo
Volvo
SDLG
SDLG
Volvo
Volvo
Volvo
Volvo
Volvo

Agent
Babcock
Babcock
Babcock
Babcock
Babcock
Babcock
Babcock
Babcock
Babcock
Babcock
Babcock

As part of the restart philosophy, a new core fleet of mobile equipment will be bought. This fleet will be
correctly sized and better suited to the underground environment and the current mine plan. The cost of
leasing this equipment has been included in the operating costs of the operation following the restart.
This equipment will be supplemented by the existing mobile fleet, with capital allowed in the cash flow to
service and/or rebuild some of these fleet items based on OEM audits of the equipment. The new core
fleet is illustrated in Table 19.
Table 19: New Core Mining Fleet
Fleet Item
9.3 LHD (9.5 t)
MK 30 LP Dump Truck (30 t)

Units
4
3

Make
GHH
GHH
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– RECOVERY METHODS

Item 17 (a) – FLOW SHEETS AND PROCESS RECOVERY METHODS
The Smokey Hills Plant consists of a typical UG2 processing plant with a mill-float-mill-float (or “MF2”)
configuration with a capacity of 60 ktpm.
A process flow diagram can be seen in Figure 26. The diagram shows the chrome spirals recovery circuit
treating the primary roughers tails as per the original designs.
The chrome circuit operated from November 2010 to February 2011. During this period the plant was
treating Smokey Hills RoM ore from underground as well as chrome tailings from a nearby dump in
separate campaigns. The chrome circuit was stopped in February 2011 as it was believed that the chrome
circuit was contributing to PGM losses.
Subsequent to the chrome circuit stoppages, it was reconfigured to treat secondary flotation tails instead.
The circuit was re-commissioning in May 2012. However, with the decision in June 2012 to put the plant
on care and maintenance, the chrome circuit was shut down in July 2012.
The plant consists of the following circuits:• jaw crushing;
• cone crushing in closed circuit with a screen;
• primary ball mill in closed circuit with a screen;
• primary flotation;
• chrome spirals recovery circuit;
• secondary ball mill in closed circuit with a cyclone;
• secondary flotation;
• PGM concentrate and tails thickening;
• PGM concentrate filtering and storage;
• reagent make-up and dosing circuits; and
• water recycling and storage.

FC - Fast Cleaners
MC - Medium Cleaners
SC - Slow Cleaners
SCS - Slow Cleaner Scavenger
MRC - Medium Recleaners
SRC - Slow Recleaners
SR - Secondary Roughers
SS - Secondary Scavengers
u/f - underflow
o/f - overflow
Conc. - Concentrate
Thick. - Thickener

Primary
Conc.

Screen u/f

Tails
Middlings

PR

MC

FC

SC

SCS

MRC
SRC

FC Conc
Process Fines Thick. u/f
Chrome Tails Cyclone u/f
SCS Tails Cyclone u/f

SR
SS

FC Conc

PGM Conc. Thick.

Larox Filter

Source: Smokey Hills Plant

Smokey Hills – Process Flow Schematic

Process Flow Diagram (Sourced from the Smokey Hills Plant Personnel)
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Item 17 (b) - PRODUCTION EFFICIENCIES RELATING TO RECOVERABILITY OF VALUABLE METALS
Historic Production Efficiencies
Table 20 summarises historic production data and operating costs between January 2011 and the plants closure in August 2012.
Table 20: Historic Production and Operating Costs between January 2011 and August 2012
Item

Unit

Jan-11

Feb-11

Mar-11

Apr-11

Milled RoM Ore
4E Grade
Recovery - 4E
Production
Concentrate Grade

ktpm
g/t
%
kOz
g/t

36.16
3.69
74.40
4.06
180

7.53
3.50
73.70
2.43
175

21.28
3.11
66.36
1.53
159

21.28
3.11
80.00
1.92
163

May11
33.82
3.70
77.10
2.96
185

Jun-11

Jul-11

40.57
3.60
77.20
3.69
175

32.76
3.43
79.60
2.88
196

Aug11
42.23
3.56
79.60
3.81
196

Sep11
24.60
3.76
78.50
2.33
170

Oct-11
14.90
3.64
77.80
1.36
150

Nov11
29.29
3.44
76.80
2.49
165

Dec11
26.17
3.85
77.90
2.54
188

Jan-12

Feb-12

Mar-12

Apr-12

26.17
3.85
77.90
2.54
188

32.27
3.54
80.30
2.78
177

25.19
3.50
79.02
2.26
176

25.19
3.50
79.02
2.26
176

May12
34.43
3.38
80.10
3.00
182

Jun-12

Jul-12

29.54
3.48
79.93
2.64
177

37.25
4.02
80.52
3.68
178

Aug12
31.50
3.93
80.65
3.20
189

Source: Smokey Hills

Inconsistent RoM tonnes resulted in diminished plant and costs efficiencies. The average milled tonnes for the period were 28.6 kptm and varied between a
minimum and maximums of 7.5 and 42.2 ktpm respectively. A total of 54.3 koz was produced at an average recovery of 78.2%.
The plant was put into administration in June 2012. The average plant costs between January 211 and May 2012 was ZAR208 per tonne.
The chrome spirals plant treated final tailings (i.e. secondary flotation tails) from about May 2012 to its shutdown in July 2012. In July 2012 alone, the spirals
produced 1,178 tonnes of chrome concentrate at a grade of 40.1% Cr2O3.
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Expected Production Efficiencies
The plant is expected to treat about 45 ktpm of RoM material at steady state. A conservative PGM (or 4E)
recovery of 80% was included in the financial mode which is in line with historic performance. However, it
is expected that with consistent RoM throughout the plant will show improved performance compared
with historic figures and recoveries of up to 85% can be achieve. The implementation of an advanced
process control system may increase overall plant stability and recoveries. A simple advanced control
system is typically made up of a separate computer with specialised software which will override selected
PLC control functions. The system is normally easy to implement and commission, and will not affect
production. It is recommended that an advanced process control system be trialled at Smokey Hills once
the plant reaches steady state operation.
The chrome spirals plant treated final tailings (i.e. secondary flotation tails) from May 2012 to its
shutdown in July 2012. In July 2012 alone, the spirals produced 1,178 tonnes of chrome concentrate at a
grade of 40.1% Cr2O3. Metallurgical test work showed favourable chrome recoveries after primary
flotation. The benefits to treating primary rougher tails are two-fold:•

Chromite is hard and removing them prior to secondary milling may improve PGM liberation which
could result in improved secondary flotation PGM recoveries.

•

Removing chromite prior to secondary milling reduces the risk of high-chromite values in the
secondary flotation concentrates.

However, due to the short time the chrome plant operated there is not enough long-term production data
to determine chromite recoveries. Nevertheless, the recovery of chromite does represent an upside in
terms of PGM recovery efficiencies and additional revenue.
Plant Mass Balance
The expected plant mass balance, as per the financial model is shown in Figure 27. With a RoM feed of 45
ktpm at a PGM grade of 5 g/t, the plant is expected to produce 0.8 ktpm of concentrate with a PGM grade
of about 180 g/t at a recovery and mass pull of 80% and 1.78% respectively.
Figure 27: Mass Balance (Excluding Chromite Recovery)
RoM

Smokey Hills
Plant

44.2 ktpm
0.81 g/t 4E

45 ktpm
4.00 g/t 4E
Pt 44%
Pd 45%
Au 1%
Rh 10%

Tails to TSF

80% Recovery
1.78% Mass Pull

4E
Concentrate
0.80 ktpm
180.00 g/t 4E
Pt 44%
Pd 45%
Au 1%
Rh 10%

Mass Balance (Excluding Chromite Recovery)

Mass Balance – Smokey Hills

April 2016

Date: October 2014
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The RoM and concentrate prill splits are assumed to be the same. The concentrate prill split is in line with
historic data.

Item 17 (c) – PLANT DESIGN AND EQUIPMENT CHARACTERISTICS
This section gives a detailed description of the process flow. Refer to Figure 26 for process flow
schematic.
Primary and Secondary Crushing
The crushing circuit is of a compact design and consists of a primary crushing with secondary crushing in
closed circuit with a screen (Figure 28).
Figure 28: Smokey Hill Crushing Circuit

Smokey Hill Crushing
SmokeyCircuit
Hills Crushing Circuit

Date:
October
April
20162014

Underground RoM material is transported via trucks and tipped onto a static grizzly. Static grizzly
undersize gravitates into an ore receiving bin and onto a vibrating grizzly feeder (“VGF”). Oversize from
the VGF feeds a 55 kW Sandvik jaw crusher with its product combined with the VGF undersize on a
conveyor.
The jaw product and VGF undersize feeds a vibrating screen. Screen oversize (+25 mm) is transferred into
a feed bin and vibrating feeder ahead of the secondary crusher (132 kW Sandvik cone crusher). The cone
crusher product gravitates onto a conveyor and is recycled back to the vibrating screen.
Screen undersize is transferred into a concrete silo prior to milling. A belt magnet located at the head of
the sizing screen feed conveyor removes tramp metal.
Primary Milling and Classification
Ore is transferred from the mill feed silo via a variable speed belt feeder. A weightometer is installed on
the mill feed conveyor to measure the feed tonnes. The primary milling circuit comprises of a 1,400 kW
Outotech ball mill in closed circuit with a screen. Ball mill discharge passes over a scalping screen, the
oversize (scats) from which will be returned to the ball mill feed conveyor via a load-in chute. This will be
a manual operation and will be performed once per shift.
Scalping screen undersize gravitates into the sump and is diluted with process water prior to being
pumped to the classification screen. Screen undersize is pumped to the primary rougher circuit through an
automated cross stream sampler. Screen oversize gravitates back to the primary mill feed chute.
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Steel balls are added to the mill using an automated ball charger. Steel balls are automatically added. The
addition rate is based on the mill feed tonnage.
Primary Flotation
The Smokey Hills flotation circuits are shown in Figure 29.
Figure 29: Smokey Hills Flotation Circuit

Smokey
Hills Flotation Plant
Smokey Hill Flotation
Circuit

Date:April
October
2014
2016

The primary roughers (“PR”) flotation circuit comprises of a bank of three forced air tank cells in series.
As per the original designs seen in Figure 26, tails from the PR was pumped to the chrome removal circuit.
Currently the plant is setup to pump PR tails directly to secondary milling with the secondary rougher tails
treated through the chrome spirals circuit.
A fast floating concentrate is removed from the first PR and pumped to the fast cleaners (“FC”). A
medium floating concentrate is removed from the last two PRs and combines with the tails from the FC
before being pumped to the medium cleaners (“MC”). The FC concentrate is pumped to the PGM
concentrate thickener.
The MC concentrates are pumped to the medium recleaners (“MRCs”). The MRC concentrate is pumped to
the PGM concentrate thickener while the MRC tails is recycled back to the MC cells.
The MC tails is pumped to the slow cleaner (“SC”) circuit. Concentrate from the SC cells are pumped to
the slow recleaners (“SRC”) while the SC tails are pumped to the slow cleaner scavengers (“SCS”). SCS
concentrate is recycled back to the SC while the SCS tails is pumped to the SCS tails cyclone. The cyclone
overflow is sent to the process thickener prior to being pumped to the secondary mill. The SCS cyclone
underflow is pumped directly to the secondary mill.
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The SRC consists of two sets of cells, namely the SRC1 and SRC2. The concentrate from SRC1 is pumped to
the SRC2 cells with its concentrate subsequently pumped to the PGM concentrate thickener. The SRC2
tails is recycled to the front of the SRC1 cells. The SRC1 tails is pumped to the SC circuit.
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Chrome Removal Circuit
The chrome removal circuit is made up of a series of spirals which produces a chrome concentrate and
tails. The spirals circuit is made up of roughers, cleaners, middlings and middling cleaner spirals.
In the original plant design shown in Figure 26, the spirals treated PR tails. With this scenario, the spiral
tails streams are classified with cyclones with the cyclone overflows thickened in the process thickener
prior to secondary milling. The cyclone underflow is pumped directly to the secondary mill. Currently, the
spirals circuit has been modified to treat secondary flotation tails. As a result, the spiral tails will be
thickened and then pumped to the TSF.
Secondary Milling and Flotation
The secondary milling circuit comprises of a 1,400 kW Outotech ball mill in closed circuit with a cyclone.
The mill discharge gravitates into a sump where water is added prior to being pumped to the secondary
mill cyclone. Cyclone overflow is pumped to the secondary roughers (“SR”) through an automated crosscut sampler. The cyclone underflow gravitates back to the secondary mill feed chute. Steel balls are
added manually on a daily basis to the mill using a dedicated ball kibble and hoist arrangement.
Secondary Flotation
The SR circuit consist of two rougher cells. The SR concentrate is combined with the MRC tails and
pumped to the MC cells. The SR tails is treated in three secondary scavengers (“SS”). The SS concentrate
is combined with the SRC tails and pumped to the SC circuit. Currently, the SS tails is pumped to the
spirals recovery plant to produce a chrome concentrate. The spirals circuit tails is thickened prior to being
pumped to the tailings storage facility (“TSF”).
Concentrate Handling and Filtration
Final concentrate from the flotation plant is pumped to a single rake driven concentrate thickener via a
trash screen. The purpose of the trash screen is to prevent ingress of foreign trash into the concentrate
thickening and filtration circuits. Diluted flocculant is added in the feed launder and/or feed well to assist
in the flocculation and settlement of the solids. Thickener underflow is pumped to an agitated filter feed
tank and from there pumped to the Larox filtration circuit.
Thickener overflow gravitates to a collection tank and is pumped to the flotation circuit for use as launder
wash down water.
Underflow from the concentrate thickener is stored in the filter feed tank before batch pumping to the
Larox filter. An automatic cross-cut sampler is installed above the filter feed tank on the concentrate
thickener underflow line. This sample represents the product from the flotation circuit and is used for
metal accounting purposes.
The filter cake from the Larox filter discharges onto a conveyor and is transferred onto stockpiles for
loading and despatch. The filtrate from the concentrate filter is recycled within the filtration circuit.
Excess filtrate is pumped back to the concentrate thickener.
Tails Handling
The SR tails is pumped to a single rake driven tails thickener. Diluted flocculant is added in the feed
launder and/or feed well to assist in the flocculation process. Thickener underflow is pumped to an
agitated tails tank and from there pumped to the tails storage facility. Overflow from the tails thickener
gravitates to the process water system and re-used in the plant as process water. Tailings material is
deposited on the TSF using the cyclone deposition method. Return water is pumped back to the plant for
re-use as process water.
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Item 17 (d) - PROJECTED REQUIREMENTS FOR REAGENTS, WATER AND POWER
Labour Requirements
Table 21 summarises the estimated labour requirements for the Smokey Hills plant.
Table 21: Labour Requirements and Cost to Company
Job Title

Average Cost to Company
ZAR

Management
Metallurgist
Plant Manager
Engineering Superintendent
Laboratory Superintendent
Process Superintendent
Administration
Driver
Cost Control Data Clerk
Materials Controller
Stores Assistant
Administrative Secretary
Safety And Systems Co-Ordinator
Laboratory
Lab Supervisors
Lab Technician
Lab Assistant
Production
Control Room Operator
Production Operator - Crushers
Production Assistant - Crushers
Production Assistant - Beltsman
Production Operator - Mill
Production Assistant - Mill
Production Attendant - Flotation
Production Assistant - Reagents
Shift Superintendent
Engineering
Boilermaker
Diesel Mechanic
Electrician
Engineering Assistant (Electrician)
Engineering Assistant Boilermaker
Engineering Assistant Fitter
Engineering Foreman Mechanical
Fitter
Instrument Technician
Maintenance Coordinator
Electrical / Inst. Foreman
Total

74,249
90,160
79,553
68,946
79,553
6,952
22,975
31,856
16,548
9,016
31,856
25,990
12,856
13,001
20,189
6,165
6,165
6,165
6,165
6,165
6,165
6,165
37,458
26,613
26,612
25,761
9,499
7,780
5,564
43,122
26,612
30,815
30,270
43,122

Number of Employees
5
1
1
1
1
1
8
2
2
1
1
1
1
12
4
4
4
36
4
4
4
4
4
4
4
4
4
22
2
1
4
2
2
2
1
4
2
1
1
83

Source: Smokey Hills Oct 2014 (Inflated to current monetary terms – April 2016)

Initially, key plant personnel positions will be filled by contractors (i.e. Minopex) with the short-term view
to move to a totally owner operated plant.
Reagents
The following reagents are required:• Frother – delivered by bulk tanker into a storage tank. The frother is diluted with water in the
frother mixing tank. The diluted frother is pumped to a header tank with a continuous overflow
gravitating back into the mixing tank. Pumps are used to dose frother into relevant flotation circuit
cells.
• Collector – Sodium iso-butyl xanthate (“SIBX”) collector pellets in bulk bags are hoisted to the
collector mixing tank and deposited into the tank (filled with water already) via a transfer chute.
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Following mixing, the made-up collector solution is pumped to a steady head tank with a continual
overflow gravitating back to the collector mixing tank. Pumps are used to dose SIBX into relevant
flotation circuit cells.
• Depressant - Powdered depressant, delivered in bulk bags is stored in a depressant storage tank.
When required, powdered depressant is pneumatically transferred to the depressant mixing tank
using a screw feeder, air blower and eductor arrangement. Raw water is added to the depressant
make-up tank to provide the required dilution water. Following mixing, the diluted depressant is
pumped to a steady head tank with a continual overflow gravitating back to the depressant mixing
tank. Pumps are used to dose depressant into relevant flotation circuit cells.
• Flocculant - Powdered flocculant, delivered in bulk bags is stored in a flocculant storage tank. As
required, powdered flocculant is pneumatically transferred to the flocculant mixing tank using a
screw feeder, air blower and eductor arrangement. Raw water and flocculant mixing in a
proprietary wetting head with the wetted flocculant gravitating to the flocculant make-up tank.
Following mixing and flocculant hydration, the diluted flocculant is pumped to a steady head tank
with a continual overflow gravitating back to the flocculant mixing tank. From this header tank, the
flocculant is dosed via dedicated dosing pumps to all the plant thickeners
The estimated costs for reagents and consumables are detailed in section Item 21 (b).
Air
Flotation agitation, plant and instrumentation air is provided by air blowers and compressors respectively.
Power
It is estimated that a total power draw of 1,584 MWh per month will be required for the plant.
Water
The process water system circuit comprises of a process fines thickener and the process water dam.
Plant Expansions
Although the plant has a compact design, there is sufficient space available for future plant expansions.
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– PROJECT INFRASTRUCTURE

The SHP care and maintenance programme has been performed to appropriate industry standards to allow
for a rapid return to operation. Since the mine has previously been operational, all major infrastructure
was already in place and no major infrastructure changes had to be made to accommodate the envisioned
mining operations to start during April 2015.

Item 18 (a) – INFRASTRUCTURE
OFFICE COMPLEXES
The office complexes are well-maintained and consists of various buildings including, but not limited to:• Plant offices;
• Mining offices;
• Production offices;
• Change houses;
• Lamp rooms; and
• Stores and workshops.
The offices are currently utilised by the care and maintenance team and everything is in a working order.
Two office complexes are present on the Project Area. The first complex, the plant office complex, is
situated next to the plant and houses the plant staff, spares and associated operations. The production
offices are housed in the same building as the plant workshop and store room. The plant complex also
houses the management offices. The plant office complex is illustrated in Figure 30.
Figure 30: Smokey Hills Buildings Infrastructure
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The second office complex houses the mining offices, change houses, lamp rooms, training facility, etc.
The two office complexes are situated approximately 400 m apart with the mine complex situated roughly
southeast of the plant complex
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MINING FLEET WORKSHOP
The mining fleet workshop is situated a small distance from the office and plant complex en route to the
various adits. The workshop has a basic construction consisting of containerised stores and offices stacked
on top of one another with a steel roof construction in between to create a covered workspace (Figure
31).
Figure 31: Mining Fleet Workshop

Mining Fleet Workshop

April 2016

This workshop is still in a good functioning condition and is equipped with the necessary tools to conduct
maintenance on the mining fleet. However, due to the distance between the various adits and the
workshop it is envisioned that a new workshop will be built in closer proximity to the existing adits, which
will reduce traveling distance to and from the workshop and will increase fleet availability as machines
can be attended to much quicker. Access to the workshop will also be improved and the location should be
planned so that fleet items would not have to negotiate steep incline and/or decline roads.
HAUL ROADS
Initial haul roads were constructed by the contractors who started the opencast mining operations when
the mine was first established. The mine has since taken over responsibility of these haul roads. Haul
roads were not built to any specification and must be routinely maintained to ensure that they are kept in
a good state. Currently, haul roads leading from the metallurgical plant complex to the various adits are
in a poor state and will have to be upgraded before mining operations can commence.
STORM WATER DRAINAGE
The metallurgical plant has a storm water drainage system with the water released into natural water
ways in the surrounding area. Storm water management at the adit is not a necessity as water drains down
the slopes of the hills away from the adits.
SEWAGE PLANT
The plant has a sewage plant. The sewage is treated and drained into the TSF.
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TAILINGS STORAGE FACILITY
The plant TSF was operated with the cyclone deposition method. It is likely that it this operation
methodology will be applied once the operations re restarted. The TSF can be seen in Figure 32 in the
background behind the substation.
SECURITY
Both the plant and mining offices have the appropriate security infrastructure and procedures in place.
LABORATORY
The plant has its own laboratory where all the plant samples can be analysed.
PLANT CONTROL ROOM
The plant has a dedicated control room with a programmable logic control (“PLC”) and Supervisory
Control and Data Acquisition (“SCADA”) system. The entire plant can be controlled from the control
room’s PLC-SCADA system. There is also a weighbridge control room which will be managed by the
security contractor.

Item 18 (b) – SERVICES
Existing bulk services are in a very good condition and no major changes are expected to sustain the
envisioned production profile. Little to no work is required to upgrade and/or repair the existing bulk
services infrastructure on the mine.
POWER
The mine receives power from the Eskom grid and distributes it via a dedicated sub-station (Figure 32)
located adjacent to the metallurgical plant. The sub-station belongs to and is maintained by Smokey Hills.
The mine has an installed capacity of 14 MVA with a current 12.5 MVA Eskom allocation. This is more than
sufficient when reviewing the mine’s total requirements.
Figure 32: Smokey Hills Sub-Station and TSF
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In addition to the installed power the mine has a total of 8 MVA diesel-powered backup generators capable
of running mining and plant operations during power failures. The generators are well-maintained and are
all housed in a generator house next to the plant (Figure 33).
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Figure 33: Backup Generator House

Backup Generator House

April 2016

Before the mine closed down in 2012, the underground contractor was estimated to use approximately 640
MW per month at steady-state. Power was delivered to the underground workings via 550 V supply cables.
The main power users for the underground operations can be listed as follows:• Compressors at 250 kW each;
• Fans at 75 kW and 22 kW each;
• Scraper winches at 75 kW each;
• Drive pumps at 37 kW each; and
• Workshop and officeS at 400 kW total.
At the current envisaged production levels the installed power, as well as the electrical reticulation
infrastructure is deemed sufficient for this Project.
WATER
Water is supplied to the mine via a 10 km pipeline from the Lebowa Water Authority with a total
allocation of 60,000 m³ per month. The pipeline is owned and maintained by the mine and is currently in a
good functioning condition. Before closure, the mine was expected to use a maximum of 180 m³ at steadystate production. The total allocation is thus well above the required consumption. Water is pumped to a
6,000 m³ surface water storage dam where it is treated with chemicals, as and when it is needed, to serve
as both potable water and raw water for the plant and mining operations.
In the underground workings, water will mainly be used for rock drills and dust suppression purposes. For
planning it was estimated that water will be consumed at 0.2 m³ per tonne of rock blasted. Existing
pumping infrastructure is more than capable of dealing with these amounts of water in the underground
mine. Allowance in terms of infrastructure and supply volumes have also been made for potable water and
water for sanitation purposes.
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UNDERGROUND PUMPING
Pumping will primarily take place in the underground workings to manage water produced during the
mining operations. Due to the hilltop environment, minimal water is expected to ingress into the
underground workings and even water from rainfall is expected to simply run down the slopes of these
hills. The estimated rate of 0.2 m³ per tonne of blasted rock is thus accepted as being the total amount of
water that would need to be pumped with little to no fluctuations in the volume due to fissure water or
rainfall.
Sumps will be established at the low points of each drive and will be equipped with a 37 kW sump pump to
pump water out of the underground workings. Undulations in the reef planes might, however, cause
secondary low points where water may collect. These low points will be equipped with smaller pumps
pumping to the main sump in the drive.
COMPRESSED AIR
A compressed air yard is situated in close proximity to the adits and supplies air to the underground
workings. A total of 12 units with a power rating of 250 kW each are located on a concrete slab and
covered by a roofed structure to protect the units from excessive exposure to the elements. These units
are deemed adequate to supply the underground mining operations with air at the envisioned tonnage
profile.
Figure 34: Compressor Yard

Compressor Yard

April 2016

FUEL AND LUBRICANTS
A fuel storage facility (Figure 35) is located at the metallurgical plant complex and originally supplied
mainly the backup generators and smaller plant items. Refuelling of the mining fleet took place at the
mining fleet workshop adjacent to the mining office complex.
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Figure 35: Refuelling Station

Refuelling Station

April 2016
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– MARKET STUDIES AND CONTRACTS

Item 19 (a) – MARKET STUDIES AND COMMODITY MARKET ASSESSMENT
The Market Studies were compiled by the Qualified Person, in compliance with the definitions and
guidelines for the reporting of Exploration Information, Mineral Resources and Mineral Reserves in Canada,
“the CIM Standards on Mineral Resources and Reserves – Definitions and Guidelines” and in accordance
with the Rules and Policies of the National Instrument 43-101 – Standards of Disclosure for Mineral
Projects, Form 43-101F1 and Companion Policy 43-101CP.
GLOBAL ECONOMY UPDATE
•

•
•
•

•
•

According to the South African Reserve Bank (March 2016), the global economic recovery remained
modest and uneven in 2015. Following three successive quarters of economic expansion, global
output faltered notably in the fourth quarter of 2015 as both the advanced and emerging-market
economies recorded slower growth over the period.
In 2015 as a whole, output growth accelerated marginally in advanced economies but slowed
markedly in emerging-market and developing countries.
In its World Economic Outlook Update published in January 2016, the International Monetary Fund
(“IMF”) lowered its projections for global growth by 0,2 percentage points for both 2016 and 2017.
The risks to the outlook, however, remained skewed to the downside and would be influenced by,
inter alia, the general slowdown in emerging-market economies, the decline in commodity prices,
and the gradual tightening of monetary conditions in the United States (“US”).
Global inflation remained muted in 2015 and has moved broadly sideways in recent months,
reinforced by a notable further decline in international oil prices since September 2015.
Monetary policy measures are expected to remain accommodative in most advanced economies,
but could be tightened in some emerging-market countries faced by the need to adjust to lower
commodity prices, declining export earnings, and depreciating exchange rates.

SOUTH AFRICAN ECONOMY –2015 REVIEW
As per the South African Reserve Bank Quarterly Bulletin March 2016 and Investec Bank:•

Concurrent with indications of slower quarter-to-quarter global economic growth, real economic
growth in South Africa slowed marginally to an annualised rate of only 0,6% in the fourth quarter
of 2015, bringing the real growth rate for 2015 as a whole to a disappointing 1.3%.

•

Agricultural output declined further in the final quarter of 2015 as dry weather conditions
adversely affected field crop production in most areas of South Africa; livestock production held
up well over the period, although in part reflecting the forced marketing of animals due to the
drought.

•

Mining output rose on account of increased production of coal, platinum-group metals and building
materials, but more especially diamonds and nickel.

•

Real value added in the manufacturing sector contracted anew in the final quarter of 2015 due to
disappointing global and domestic demand conditions coupled with sustained supply-side
constraints.

•

Activity in the electricity, gas and water as well as construction sectors, however, strengthened
somewhat during the quarter.

•

In the services sector, the real value added expanded at a slower pace despite slightly stronger
growth in the commerce sector.

•

While growth in real production slowed marginally, real gross domestic expenditure growth picked
up further to an annualised rate of 4.3% in the fourth quarter of 2015.

•

South African bond yields trended slowly higher during most of 2015 as inflation expectations
deteriorated, but rose sharply in December as a sudden decline in investor confidence related to
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political events was reflected in the money and capital markets and the market for foreign
exchange.
Table 22: South Africa Economic Parameters
Economic Parameter
GDP (real %)
CPI (%)
Prime Lending Rate (%, year-end)
Repo Rate (%)

2014

2015
2.2
6.2
9.5
5.8

2.6
5.2
10.0
6.3

Source: Investec

PLATINUM
According to Johnson Matthey (2015), price weakness and poor market sentiment have overshadowed the
platinum market in 2015, underlying demand trends have been largely positive. The use of platinum in
autocatalysts is forecast to rise again this year, industrial demand should show further steady growth, and
investment will benefit from strong sales of platinum bars in Japan. This will outweigh a drop in
purchasing by Chinese jewellery makers, leaving total gross demand up by 100,000 oz. On the supply side,
a recovery in platinum shipments from South Africa will be partly offset by a drop in the recycling of
scrapped catalytic converters, and the market will remain in significant fundamental deficit.
Platinum supplies will recover strongly in 2015, but demand will rise too, leaving the market in a 652,000
oz deficit. Platinum supplies from South Africa are forecast to rise by over 20% to 4.30 million oz,
representing an increase in shipments of around 750,000 oz compared to last year’s severely strikeimpacted total. The 2012–2014 period witnessed unprecedented disruption to South African PGM mining,
with legal and illegal strike action costing the industry at least 2 million oz of platinum production, of
which more than 1.3 million oz in 2014 alone. This year, output at the mines affected by last year’s AMCU
strike has returned to near-normal levels more quickly than many observers expected.
Auto demand will rise by 6% to 3.47 million oz, a seven year
tighter EU emissions limits. Jewellery demand will fall 9% to
partly offsets weak Chinese purchasing. Japanese investment
gram in July 2015, and will outweigh ETF selling in the USA and

high, due to higher diesel car output and
2.65 million oz, as strong growth in India
surged as platinum fell below ¥4,000 per
Europe.
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Table 23: Platinum Supply and Demand
'000 oz.
Supply
South Africa
Russia
North America
Zimbabwe
Others
Total Supply
Demand by Application
Autocatalyst
Chemical
Electrical
Glass
Investment
Jewellery
Medical & Biomedical
Petroleum
Other
Total Gross Demand
Recycling
Autocatalyst
Electrical
Jewellery
Total Recycling
Total Net Demand
Movements in Stocks

2011

2012

2013

2014

2015 Forecast

4,860
835
350
340
100
6,485

4,110
801
306
337
126
5,680

4,205
725
318
410
143
5,801

3,547
709
339
401
130
5,126

4,295
699
331
416
100
5,841

3,185
470
230
515
460
2,475
230
210
320
8,095

3,158
452
176
153
450
2,783
223
112
395
7,902

3,114
546
218
97
871
3,028
214
159
418
8,665

3,270
549
225
191
273
2,894
211
165
423
8,201

3,468
566
243
243
367
2,648
211
121
434
8,301

-1,240
-10
-810
-2,060
6,035
450

-1,120
-22
-895
-2,037
5,865
-185

-1,205
-24
-790
-2,019
6,646
-845

-1,282
-27
-762
-2,071
6,130
-1,004

-1,156
-29
-623
-1,808
6,493
-652

Source: Johnson Matthey (Nov 2015)

South Africa remains the world’s top PGM producer, followed by Russia, Zimbabwe, Canada and the United
States. Strong investment demand means that the platinum market will remain in significant fundamental
deficit this year, despite the recovery in primary supplies. While investment flows remain an important
factor in determining platinum’s supply-demand balance, it is worth noting that, in the last two years, the
market would have been in deficit even if investment demand had been zero. This is in sharp contrast to
the 2008 to 2013 period, when the market would have been in continuous surplus had it not been for
investment purchasing.
PALLADIUM
According to Johnson Matthey (2015), 2016 is expected to be a year of relatively modest changes in
palladium supply and demand. A recovery in South African supplies will be largely offset by a fall in the
recovery of palladium from autocatalyst scrap, leaving combined primary and secondary supplies up only
1%. Modest growth in palladium usage in the automotive and industrial sectors will be balanced by a
further retreat in jewellery fabrication, leaving palladium demand in ‘consuming applications’ (i.e. not
including investment) almost unchanged compared with last year. However, investment demand is
forecast to move from strongly positive in 2014 to significantly negative this year. This will result in a
narrowing of the gap between supply and demand, leaving the market in an overall deficit of 427,000 oz.
While investment is clearly the ‘swing’ factor in the palladium market, the automotive sector continues to
dominate consumption: sales to automakers are forecast to set a new record of 7.50 million oz in 2015,
accounting for three quarters of demand at the gross level. However, the rate of growth in palladium auto
demand has slowed markedly this year.
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Table 24: Palladium Supply and Demand
'000 oz.
Supply
South Africa
Russia
Primary
Stock Sales
North America
Zimbabwe
Others
Total Supply
Demand by Application
Autocatalyst
Chemical
Dental
Electrical
Investment
Jewellery
Other
Total Gross Demand
Recycling
Autocatalyst
Electrical
Jewellery
Total Recycling
Total Net Demand
Movements in Stocks

2011

2012

2013

2014

2015 Forecast

2,560

2,359

2,464

2,127

2,547

2,705
775
900
265
155
7,360

2,627
260
811
266
162
6,485

2,510
100
829
323
148
6,374

2,614
0
912
328
123
6,104

2,603
0
873
327
100
6,450

6,155
440
540
1,375
-565
505
110
8,560

6,673
524
510
1,190
467
442
104
9,910

7,026
496
457
1,070
-8
355
104
9,500

7,433
406
468
1,049
931
274
110
10,671

7,495
454
452
1,039
-400
242
112
9,394

-1,695
-480
-210
-2,385
6,175
1,185

-1,675
-443
-194
-2,312
7,598
-1,113

-1,910
-463
-157
-2,530
6,970
-596

-2,189
-474
-89
-2,752
7,919
-1,815

-1,980
-477
-60
-2,517
6,877
-427

Source: Johnson Matthey (Nov 2015)

Primary supplies of palladium are forecast to total 6.45 million oz in 2015, a rise of 6% on last year, but
still well below the levels seen between the mid-1990s and 2011, when the bulk of Russia’s state stocks of
palladium were sold. To date in 2015, no Russian government stocks have been sold, and it is not believed
that any such sales are planned.
PLATINUM AND PALLADIUM OUTLOOK
There is little prospect of material growth in primary platinum supplies in 2016, but there is potential for
shipments of metal from secondary sources to rise sharply, assuming that notice in the autocatalyst
recycling sector is reversed. Steady growth in automotive and industrial consumption will underpin
platinum demand, but the outlook for jewellery and investment is less clear. Sales of platinum to Chinese
jewellery makers have improved since mid-2015, though it is too early to be confident of a sustained
recovery, while this year’s surge in Japanese investment is unlikely to be repeated.
In 2016, combined primary and second supplies of palladium should rise, mainly due to the anticipated
reversal of hoarding in the autocatalyst recovery sector. On the demand side, a continuation of the trends
seen in 2015 is expected. Some further incremental growth in automotive and industrial demand will be
balanced by a modest decline in jewellery offtake, leaving demand in ‘consuming applications’ little
changed.
In 2015, price weakness has been generally positive for investment demand, because of the propensity of
Japanese investors to buy into a falling market. However, low prices are not in themselves attractive to
Japanese purchasers of platinum bars: spikes in buying may occur at any price level but tend to be
associated with sudden and sharp downward price movements, especially where the yen price crosses
significant psychological price barriers. Thus, there is no guarantee that Japanese investment demand will
continue at current levels even if prices remain low.
The consensus forecast for platinum and palladium is displayed in Figure 36 and is expected to increase
for platinum during the following years but decrease for palladium.
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Figure 36: Platinum and Palladium Historic vs Price Forecast (Real Terms)
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Source: Consensus Economics Inc. (March 2016), Minxcon

In contrast, exchange rate movements have ensured that much of the investment in rand denominated
exchange traded funds (“ETFs”) remains ‘in the money’ even at depressed dollar prices. During the first
nine months of 2015, these funds continued to accumulate platinum during a period when both dollar
price movements and market sentiment were overwhelmingly negative.
Overall, it is expected that 2016 is likely to see a drop in investment demand, especially in Japan, offset
by some modest gains in sales to jewellery makers in India and perhaps in China. Assuming that increased
recovery of platinum from scrapped vehicles is balanced by growth in autocatalyst and industrial demand,
this would leave the market in deficit for a fifth consecutive year.
RHODIUM
According to Johnson Matthey (2015), the rhodium market is forecast to move into surplus in 2015 after
posting two years of deficit. With supplies from South Africa recovering strongly from last year’s strike,
growth in primary supplies will more than offset a sharp drop in recoveries from autocatalyst scrap. At the
same time, gross demand will fall by 20,000 oz, with lower sales to glass makers and ETF investors.
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Table 25: Rhodium Supply and Demand
'000 oz.
Supply
South Africa
Russia
North America
Zimbabwe
Others
Total Supply
Demand by Application
Autocatalyst
Chemical
Electrical
Glass
Other
Total Gross Demand
Recycling
Autocatalyst
Total Recycling
Total Net Demand
Movements in Stocks

2011

2012

2013

2014

2015 Forecast

641
70
23
29
2
765

577
90
22
28
3
720

551
80
23
36
4
694

467
91
24
36
5
623

593
82
22
34
5
736

715
72
6
77
38
908

775
80
6
35
63
959

786
83
5
47
78
999

824
90
4
52
33
1,003

820
99
5
43
16
983

-277
-277
631
134

-252
-252
707
13

-278
-278
721
-27

-307
-307
696
-73

-280
-280
703
33

Source: Johnson Matthey (Nov 2015)

RHODIUM OUTLOOK
In 2016, mine production of rhodium is unlikely to increase significantly, but there is potential for a
significant rebound in secondary supplies, with growth in autocatalyst recycling expected to be in double
digits. With only modest gains expected in sales of metal to automakers, rhodium looks set to remain in
surplus. However, if low PGM prices were to precipitate a major mine closure, this would tip the market
decisively into deficit.

Item 19 (b) – CONTRACTS
Phokathaba entered into an offtake agreement with Impala Refining Services Limited (“IRS”) to further
refine the concentrate produced at the Smokey Hills plant. The payability is 83.75%.
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ITEM 20 – ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR
COMMUNITY IMPACT
Item 20 (a) – RELEVANT ENVIRONMENTAL ISSUES AND RESULTS OF STUDIES DONE
The SHP is located on the eastern limb of the BC in the Limpopo Province of South Africa on the farm
Maandagshoek 254 KT within the Greater Tubatse Local Municipality. The Project has mapped UG2 PGM
reef outcropping around the margin of two hills. Initial investigations indicated an average grade of 8.75
git 4E PGM (platinum, palladium, rhodium, and gold) over an average width of approximately 0.6 m.
The envisaged development involved an initial open-cut operation to mine approximately 25 % of the UG2
reef. The balance will be mined from relatively shallow-underground operations with decline access.
Sensitive areas were identified prior to the development and conceptual design of the mine layout, which
therefore takes cognizance of the environmental sensitivities of the study area. The environmental
sensitivities pertain to areas associated with the ecology, heritage sites and drainage systems.
The main impacts associated with the development include impacts on the groundwater, including
seepage from the tailings dam, alteration of drainage lines and surface run-off. Impacts on the air quality
are significant during the start-up phase of the mine. However, the implementation of appropriate
mitigation measures outlined in the Environmental Impact Assessment and Environmental Management
Programme report, reduced the significance to low.
Impacts on the terrestrial ecology are significant and have a rating of "medium” for the loss of vegetation
of medium ecological importance, as well as fragmentation of natural habitat. Open pit mining will leave
a permanent scar and will impact significantly on the landscape character of the area. Effective
rehabilitation may, however, render this impact moderate. If the power struggles within the community
and associated impacts can be managed adequately, the mine will have an overall positive impact on the
socio-economic aspects of the area.
The mitigation measures proposed by the specialists were incorporated into the Environmental
Management Programme and must be adhered to by the mine. Roles and responsibilities were assigned to
each mitigation measure. Monitoring must take place for the groundwater arid atmospheric emissions. It is
recommended that an Environmental Management System is developed by the mine, which should be in
compliance with ISO14001. The mine should aim to acquire ISO14001 accreditation.

Item 20 (b) – WASTE DISPOSAL, SITE MONITORING AND WATER MANAGEMENT
Waste Management
All waste will be collected at the mine salvage yard where it will be sorted. Dedicated bays will be
provided for different wastes. Recycling initiatives from the local communities will be investigated. There
are 3 recycling companies in Burgersfort of which Waste Recycling is the official one supported by local
government. Solid waste will be collected by a contractor and transferred to the waste facility in
Burgersfort. Oil will be stored in containers within a bunded area from where it will be collected and
removed by an accredited contractor.
Mine Residue disposal sites
The following mine residue disposal sites are proposed:• A temporary waste overburden dump (300 000 tonnes). The size of the
be determined by the extent to which waste materials are used
containment embankment to the Tailings storage facility and other
roads, stream diversions and the proposed upgrade to the access

waste overburden dump will
in the construction of the
Infrastructure such as haul
roads. The facility will be
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positioned just to the east of the saddle area between the two hills. This material will ultimately be
replaced too the pit, along with wastes arising from the underground operations.
• A tailings storage facility, return water sump, storm water dam and pump station |SRK
design report, 2006)
Monitoring, auditing and data management
Monitoring
The monitoring of surface and ground water resources are described in the Environmental Impact
Assessment and Environmental Management Programme (Geohydrology, 2006) Appendix E. Procedures are
defined to take the steps necessary to ensure that surface water quality and quantity parameters are
measured on a regular basis in order to monitor any impacts that Smokey Hills Platinum Operations has on
water resources as a result of the mines activities, products and services. The monitoring of air quality is
specified in Appendix H.
External audits
External system and process audits will be undertaken by an accredited auditing body on an annual basis,
or as otherwise specified by the auditing body. Legal audits are undertaken on an annual basis. The legal
audits are conducted by an external legal specialist.
Internal audits
An internal system and process audits will be conducted by a team of internal auditors who have received
the relevant environmental audit training. The audit team must be selected and notified at the upcoming
audit at least one month prior to the internal audit. Internal audits will be conducted on a bi-annual basis.
Internal checklists
Monthly inspections must be carried out at each operational area in order to monitor its progress or
maintenance with the EMS and to monitor key environmental aspects.
Water Management
Drinking water/potable water supply
Potable water during the construction phase will be supplied from the newly drilled borehole downgradient of the tailings dam site. The borehole was tested at a sustainable yield at 400 m³/d during the
feasibility phase. Water during the operational phase will be supplied from the Mooihoek Dam (Lebalelo
Water Users Association).
Pollution control of surface water
The design criteria for the storm water management measures are summarised as follows:• The mine is situated in a water scarce region and recycling of dirty storm water to the plant is
imperative.
• The storm water management measures are to be designed in compliance with Section 6 of
Regulation 704, published in terms of the National Water Act. 1998 (Act no 36 of 1998).
Sewage Plant
A Becon Bio-Filler Mode 75T plant will be installed at the plant area, which is capable of treating 15
kl/day at a BOD loading of 4 kg/day to General Standards required by DWAF. The operational process of
the plant comprises of a primary combined settlement tank and film reactor unit, followed by a humus
settlement tank and a disinfection tank.
Supply of Process Water
The Lebalelo Water Users Association will supply in the demand as shown in Appendix B of the
Environmental Impact Assessment and Environmental Management Program. Raw water for use in the
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process plant and mine area is pumped from the Mooihoek Dam situated approximately 6 km from site.
Two diesel driven water transfer pumps are situated at the Mooihoek Dam. Diesel drives are required for
this pumping duty as there is no electrical power reticulation network in the area. Water is pumped along
a ± 6.5 km pipeline to a 6,000 m³ site raw water dam which is situated adjacent to the process plant. Raw
water is gravity fed from this dam to the process plant raw water dam and the mine area.
Dirty Water
Dirty water runoff from the treatment plant and ore stockpiles will be collected and stored in a pollution
control dam with a capacity of 15,000 m3. Dirty water runoff from the mining contractors’ camp and the
temporary waste rock dump will be collected in a sump with a capacity of approximately 3,400 m3, from
where it will be pumped to the treatment process. Dirty water runoff from the open pit mining will be
diverted into a 50,000 m3 sump located in an open pit box cut from where it will be pumped to the
treatment plant for recycling in the treatment process.
Tailings
The tailings dam requires a return water dam with a minimum capacity of 80,970 m3 to contain the 1:50
year runoff from the tailings dam and return water basins as well as water reporting from the
underground.

Item 20 (c) - PERMIT REQUIREMENTS
The following permitting applies to Phokathaba Platinum (Pty) Ltd:• PP holds a mining right File Ref No LP 69 MR, Application No G070105001 granted on 7 November
2007 in terms of Section 23 of the MPRDA, over Mineral Area 4 of the farm Maandagshoek 254 KT,
Sekhukune Magisterial District of the Limpopo Province.
• As per the Environmental Impact Assessment and Environmental Management Program, Section 1.2
Page 2, dated June 2007, the Government is the holder of the Surface rights over the SHP, located
on the farm Maandagshoek 254 KT.

Item 20 (d) – SOCIAL AND COMMUNITY-RELATED REQUIREMENTS
Assessing the comments/concerns received during the public participation process conducted up to date,
it is evident that the affected communities are generally positive towards the proposed development
given that the following aspects are addressed adequately:• Protection of grave sites;
• Impacts due to blasting activities;
• Pollution of water for stock watering and domestic purposes;
• Reduction in areas for grazing;
• Safely due to increased heavy vehicle movement on the roads; and
• Social upliftment, skill development and assistance with education.

Item 20 (e) - MINE CLOSURE COSTS AND REQUIREMENTS
Mine closure costs were provided for. See Item 4 (f).
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– CAPITAL AND OPERATING COSTS

The base date of the initial technical report was October 2014 and for the update the base date was
changed to April 2016. Escalation factors was applied to cost and capital. Minxcon sourced the escalation
factors for this period from a sub consultant.
To establish an escalation framework, the costing structure that consists out of a number of disciplines
was used and listed as follows:•

Mining – Direct and indirect mining activities;

•

Civil Work – Earthworks, civil and building trades;

•

Structural Works – Structural steelwork;

•

Paining – Structural, mechanical and plate work corrosion protection;

•

Mechanicals – Motors, drives, pumps, valves, etc.;

•

Plate Work – Steel plate work and liners;

•

Piping – Process and utility piping;

•

Electrical – Transformers, panels, reticulation, etc.;

•

Instrumentation – Control and Instrumentation;

•

Consumables – Mechanical and electrical consumables;

•

Administration – Project administration and support;

•

Service Overheads – Head office requirements;

•

Non-process equipment – Equipment associated with indirect services;

•

Reimbursable – External constants, travelling and accommodation requirements;

•

Electrical Power Supply; and

•

Fuels.

Fuel was isolated from the consumable discipline and a standalone decrease was determined for Fuels
from data sourced from the Automotive Association (“AA”). The decrease is illustrated in Figure 37.
Figure 37: Fuel Price Changes
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The weighted escalation on Mechanical Equipment amounts to 45.9% for the period under review. The
weighted escalation on labour rates amounts to 6.07% for the period under review.
Labour accounts for 53% of the total mining discipline. The labour escalation per Paterson grading is
illustrated in Figure 38.
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Figure 38: Mining Labour Escalation per Paterson Grading

Power supply was isolated from the services and overheads discipline and a standalone escalation
allowance was determined from Eskom’s published tariff reports for the period under review. The
escalation per cost component is illustrated in Figure 39.
Figure 39: Eskom Power Escalation per Cost Component
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The summary of the escalation allowance as applied to the capital and operational cost models from base
date October 2014 to the updated base date is illustrated in Figure 40.
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Figure 40: Summary of Escalation Allowance

Item 21 (a) - CAPITAL COSTS
MINING CAPEX
Majority of the initial capital in the October 2014 report were already incurred in 2015, thereafter all the
capital displayed in the table below indicated the sustaining capital. The new core underground mining
fleet and vehicles were purchased and gets paid back on a lease arrangement.
LEASES
Smokey Hills plans to lease the mining equipment as well as the vehicles over the LoM. Leases for
equipment and resources where the lessee has substantially all the risks and rewards of ownership, are
classified as finance leases. The assumption used in the financial model is that Smokey Hills will enter into
a finance lease agreement at an interest rate of 9% per annum. The lease period for the vehicles is over 5
years and for the equipment it is over 3 years. The assumption was made that when the lease period ends,
the equipment would need to be replaced and a new lease would start. With finance leases, each lease
payment is allocated between liability and finance charges and gets capitalised in the cash flow. The
interest element is expensed as a loss over the lease period and is not capitalised.
PROCESSING CAPEX
The plant has been in operation since April 2016. The plant is in good condition and no major maintenance
work is foreseen.
A plant sustaining capital amount of about ZAR0.22 million per year was estimated by Smoke Hills.
Minxcon have added additional sustaining capital at 5% of the monthly plant operating cost. This amounts
to an additional sustaining capital amount of about ZAR3.74 million per annum.
The critical spares items or stocks have not been reviewed. According to plant personnel, no major long
lead items or critical spares need to be ordered.
The total escalated capital estimation is illustrated in Table 26.
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Table 26: Capital Estimation over Life of Mine
Value
ZAR

Description
Water/Storm water Infrastructure
Power
Compressors
Mining Equipment - Lease
Mining Vehicles - Lease
Mining Equipment
Engineering Workshop
Communication & IT Equipment
Roads
Stores
Plant
Buildings - Change house & Workshop
Total

8,720,085
4,919,792
84,616
64,021,397
1,932,372
37,821,920
549,350
1,533,456
3,873,623
686,813
2,425,589
2,129,800
128,698,811

CAPITAL ESTIMATES SUMMARY
The capital costs over the LoM are described in Table 27. The sustaining capital expenditure is used to
renew and replace equipment as it deteriorates over the LoM. From the business plan received from
Smokey Hills Mine the current allowance for sustaining capital was considered to be too low and an
additional sustaining capital percentages based on the plant and mining operating cost respectively was
included in the financial model. For the plant 5% additional sustaining capital was allowed and 2.5% for
the mining. All the capital expenditure described in Table 26 as well as the additional sustaining capital
percentages based on the plant and mining operating cost are considered to be sustaining capital as
indicated in Table 27.
Table 27: Capital Expenditure
Capital Expenditure
Sustaining Mining Capital
Water/Storm water Infrastructure
Power
Other
Mining Equipment - Lease
Mining Vehicles - Lease
Mining Equipment
Engineering Workshop
Additional Sustaining Mining Capital
Total Sustaining Mining Capital
Sustaining Plant Capital
Plant
Additional Sustaining Plant Capital
Total Sustaining Plant Capital
Sustaining Other Non-Direct Capital
Communication
Roads
Stores
Buildings - Change house & Workshop
Additional Sustaining Other Capital
Total Sustaining Other Capital
Total Sustaining Capital

Over LoM
Unit
ZARm
ZARm
ZARm
ZARm
ZARm
ZARm
ZARm
ZARm
ZARm

Value
8.7
4.9
0.1
64.0
1.9
37.8
0.5
43.1
161.1

ZARm
ZARm
ZARm

2.4
22.1
24.5

ZARm
ZARm
ZARm
ZARm
ZARm
ZARm
ZARm

1.5
3.9
0.7
2.1
8.2
193.9

The capital schedule over the LoM is indicated in Figure 41.
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Figure 41: Capital Schedule over LoM
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Item 21 (b) – OPERATING COST
MINING OPEX
All the mining operating costs were provided to Minxcon by the client and are based on the October 2014
business plan. All costs were escalated to 31 March 2016 monetary terms. The SHP has been in operation
since April 2015. For the current financial model the mine plan and production starts in April 2016 with
the first year only including 3 months to allign with the company year end date of 30 June each year. The
mine is expected to reach steady-state production in May 2016 and would then be averaging around
45,000 ore tonnes per month. During the care and maintenance period Phokathaba undertook a loan
agreement of USD12.06 million at an interest rate of US prime rate plus 2%. The loan repayments as well
as the interest payments are included in the financial model as other costs (C3). Minxcon is not aware of
any other additional loans that could have been undertaken after this date.
The cost components described in the following table were broken down into fixed and variable costs. The
fixed costs are based on a fixed amount throughout the year which is independent of the production and
are shown as a ZAR input while the variable cost is directly dependant on the tonnes milled (ZAR/tonne
milled) for the plant and the RoM tonnes (ZAR/RoM tonne) for the mining. The fixed portion of the SHP is
52% and the variable portion is 48% which is consistent with the mining industry norms. Breakdowns of the
average mining costs included in the financial model at steady state production are displayed in Table 28
as costs per month (fixed) and costs per RoM tonne (variable). The costs were divided into expenses
directly related to mining and expenses indirectly related to the mining. All of the indirect mining
expenses is fixed and includes the overheads, management, administration, SLP, other and rehabilitation
expenses. The rehabilitation expense is based on an unforeseen closure guarantee with Guardrisk. The
total average direct mining cost at steady state was calculated at ZAR539.5/RoM tonne. The Indirect
mining expenses is fixed per month and amounts to ZAR3.44 million per month which equats to
ZAR77.5/RoM tonne during steady state.
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Table 28: Mining Cost Breakdown
Direct Mining Expenses
Fixed Direct Mining Expenses
Labour - Cat A
Labour - Cat B
Workman’s Compensation
Tailings Disposal - Contractor
Variable Direct Mining Expenses
Stores - Support
Stores - Material & Consumables
Stores - Oil & Greases
Stores - Drilling Consumables
Services - Maintenance Equipment
Services - Other Sub-Contractors
Services - Maintenance Loading & Hauling Equipment
Explosives
Diesel
Power - Eskom (40%)
Water - Corridor
Concentrate Transport Costs - Contractor
Total Direct Mining Expenses
Total Direct Mining Expenses
Indirect Mining Expenses
Fixed Indirect Mining Expenses
Overheads
Rehabilitation - Guardrisk
Social and Labour Plan
Management Salaries
Admin & General
Total Indirect Mining Expenses
Total Indirect Mining Expenses
Total Combined Cost

Unit

Amount per Month

ZAR
ZAR
ZAR
ZAR

4,005,203
6,792,935
530,350
240,135

ZAR/RoM t
ZAR/RoM t
ZAR/RoM t
ZAR/RoM t
ZAR/RoM t
ZAR/RoM t
ZAR/RoM t
ZAR/RoM t
ZAR/RoM t
ZAR/RoM t
ZAR/RoM t
ZAR/Rec t
ZAR
ZAR/RoM t
Unit

24.3
26.3
1.6
8.8
64.4
31.0
56.2
26.9
12.3
25.2
1.0
7.3
23,987,879
539.5
Amount per Month

ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR/RoM t
ZAR/RoM t

1,259,896
234,278
212,980
1,350,216
386,239
3,443,609
77.5
617.0

A breakdown of the services from other sub-contractors are displayed in Figure 42.
Figure 42: Breakdown of Services from Other Sub-Contractors
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The concentrate transport cost of ZAR426/recovered tonne is a variable cost and is based on the
recovered tonnes produced in the plant. This results in an average cost of approximately ZAR10/RoM
tonne which is not included in Table 28.
The historical production and actual mining cost per tonne for Smokey Hills Mine was made available to
Minxcon and used to determine if the forecasted costs are in fact achievable for this operation. The
average tonnes in the last year of production averaged at 25,666 milled tonnes per month with an average
mining cost of ZAR985/RoM tonne. The planned forecast is to increase the production to achieve an
average of 44,883 ore tonnes per month at an average mining cost of ZAR736/t. From the historic actuals
achieved on the mine this forecast is acceptable and reachable at an average production rate of 45,000
tonnes per month. If the production target can’t be reached the cost per tonne will increase.
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Figure 43: Actual vs. Forecasted Production and Mining Cost (Real Terms)
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The forecasted cash costs of Smokey Hills Mine including the direct mining cost of ZAR540/RoM t, indirect
mining cost of ZAR77/RoM t and an average plant cost of ZAR142/RoM tonne totalled a cash cost of
ZAR759/RoM tonne at steady stage production. This cost was benchmarked to similar platinum operations
around the Burgersfort area that also produce UG2 from underground operations.
• Mototolo mine is situated 30 km west of Burgersfort and consists of two decline shafts. The mine is
fully mechanised and uses the bord and pillar mining method.
• Modikwa mine is situated 25 km west of Burgersfort and has two declines. This mine is also a hybrid
operation using conventional stoping, with both trackless development and ore clearance.
The costs displayed in Table 29 are the cash costs for these operations during 2015 and include the mining
and plant costs.
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Table 29: Anglo Platinum Cash Costs (December 2015)
Anglo Platinum December 2015 Results

Unit

Mototolo Mine
Modikwa Mine

Cash On-Mine Costs
2015

ZAR/t
ZAR/t

625
1,189

Source: Anglo Platinum Annual Report (December 2015)

The SHP’s cash cost are displayed against the 2015 Anglo shaft cost in Figure 44. The forecasted cash cost
is somewhere between Mototolo’s and Modikwa’s costs and considered acceptable figures to use in the
financial valuation.
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Figure 44: Benchmarked Cash Costs
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PROCESSING OPEX
Historic Processing Costs
The historic plant costs are summarised in Table 30.
Table 30: Historic Plant Operating Costs between July 2011 and June 2012
Item
Mill Throughput
Contractor (Labour)
Tailings Management
Power
Water
Power Generators & Diesel
Consumables
Spares
Mark-up
Total
Total

Unit
ktpm
ZAR'000
ZAR'000
ZAR'000
ZAR'000
ZAR'000
ZAR'000
ZAR'000
ZAR'000
ZAR'000
ZAR/t

Jul-11
32.76
2,971.41
173.45
1,477.27
71.22
182.10
1,195.21
1,548.53
90.83
7,710.03
235.33

Aug-11
42.23
2,899.29
170.36
1,318.80
42.58
195.79
1,146.96
1,048.12
108.47
6,930.36
164.12

Sep-11
24.60
3,097.43
177.94
1,086.83
52.47
109.39
661.16
1,525.46
114.08
6,824.76
277.46

Oct-11
14.90
3,247.11
189.56
823.17
53.83
73.19
495.09
940.82
60.57
5,883.33
394.88

Nov-11
29.29
3,037.29
179.03
732.39
36.28
110.04
1,191.52
545.19
89.58
5,921.31
202.15

Dec-11
26.17
2,952.29
177.94
896.87
47.09
81.78
887.18
846.04
79.41
5,968.60
228.09

Jan-12
26.17
2,768.86
189.48
685.78
39.37
142.15
629.84
540.70
105.21
5,101.38
194.95

Feb-12
32.27
2,762.36
199.62
964.15
89.57
219.47
1,029.05
544.30
82.05
5,890.58
182.55

Mar-12
25.19
2,936.94
185.72
906.31
60.00
128.88
614.28
1,168.37
84.50
6,085.00
241.54

Apr-12
25.19
3,180.90
181.55
909.08
55.94
128.51
1,049.45
865.18
71.02
6,441.64
255.69

May-12
34.43
2,863.46
181.01
1,116.85
98.02
87.88
1,091.14
880.62
99.28
6,418.24
186.42

Jun-12
29.54
2,655.01
181.07
1,432.10
54.63
112.77
865.29
1,006.21
116.74
6,423.81
217.48

Source: Smokey Hills

The average plant costs for this period were ZAR220.58 per RoM tonne (or per mill feed tonne) at an average tonnes of 28.56 ktpm. The plant unit cost
efficiencies were poor due mainly to inconsistent RoM tonnes.
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Projected Processing Costs
The following section details the expected processing costs. Table 31 summarises the estimated labour
operating costs as well as the allowances for performance and training of 10% and 3% respectively.
Table 31: Plant Labour Operating Costs
Job Title

Number of Employees

Management
Administration
Laboratory
Production
Engineering
Sub Total

5
8
12
36
22
83
Percentage
%
10%
3%

Allowance
Performance Bonus Allowance
Training & Development
Total

Cost per Month
ZAR
392,459
149,128
207,387
403,199
513,162
1,665,335
Cost per Month
ZAR
166,534
49,960
1,881,829

Source: Smokey Hills

The plant was previously operated by Minopex on a contractor basis. This resulted in higher than normal
labour costs compared to an owner operated model. Smokey Hills are initially planning to fill key positions
with contractors (i.e. Minopex) with the short-term view to move to an entirely owner operated plant. As
a result, the estimated labour costs are significantly lower than the historic costs. Table 32 summarises
the Consumable costs. These are in line with the historic figures.
Table 32: Estimated Consumable Costs at 45 ktpm
Item
Collector
Depressant
Frother
Flocculant
Primary Mill Balls
Secondary Mill Balls
Lab Consumables
Oils and Greases
Other
Spares
Total
Total per Month

Unit
ZAR/t
ZAR/t
ZAR/t
ZAR/t
ZAR/t
ZAR/t
ZAR/t
ZAR/t
ZAR/t
ZAR/t
ZAR/t
ZAR'000

Value
5.48
0.52
0.51
0.22
11.63
10.86
1.79
1.77
0.21
20.15
53.13
2,427

Source: Smokey Hills

The power and water costs are summarised in Table 33. The Eskom power calculation is based on the
following:• Power draw of about 2,400 kW;
• Hours per month of 660 hours; and
• Average power costs of ZAR0.98 per kWh and ZAR1.40 per kWh for summer (September to May) and
winter (June to August) months respectively.
The Eskom power cost estimate is in line with historic power costs. The plant is expected to use less diesel
power than in the past, as a result, a cost of ZAR1.99 per tonne has been included for diesel generators.
Table 33: Estimated Power Costs
Item
Diesel Generators
Eskom Power
Source: Smokey Hills

Unit
ZAR/t
ZAR'000/month

Value
1.99
1,763
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Lastly, the other costs like tailings management, water and spares, as shown in the operating cost
summary (Table 34), are in line with the historic costs.
Table 34: Plant Operating Cost Summary at 45 ktpm
Cost Type
Fixed
Fixed & Variable
Fixed & Variable
Fixed & Variable
Variable
Variable
Variable
Total
Total

Item
Labour
Power
Consumables
Spares
Power Generators & Diesel
Consumables
Water

Unit
ZAR'000/month
ZAR'000/month
ZAR'000/month
ZAR'000/month
ZAR/t
ZAR/t
ZAR/t
ZAR'000/month
ZAR/t

Value
1,882
1,763
920
91
1.99
38.58
1.53
6,232
138.50

Source: Smokey Hills

With the optimisation of labour, Smokey Hills expects a total processing cost of ZAR138.50 per RoM tonne
OPERATING COSTS SUMMARY
The operating costs in the financial model were broken down into different categories:(C1) Direct Cash Cost;
(C2) Production Cost; and
(C3) All-in Sustaining Cost.
The general definitions of these costs are as follows:(C1) Direct Cash Cost
C1 represents the cash cost incurred at each processing stage, from mining through to recoverable metal
delivered to market, often less net by-product credits (if any). Smokey Hills is a polymetallic deposit and
produces a concentrate containing Platinum Group metals, Gold and Base metals (Nickel and Copper).
Although costs are reported as “per 4E oz” (being Platinum, Palladium, Rhodium and Gold), income from
the ruthenium, iridium, copper and nickel were reported under the revenue line and not as by-product
credits. The M1 margin is defined as metal price received minus C1. Direct Cash Costs cover:• Mining, ore freight and milling costs;
• Ore purchase and freight costs from third parties in the case of custom smelters or mills;
• Mine-site administration and general expenses;
• Concentrate freight, smelting and smelter general and administrative costs;
• Matte freight, refining and refinery general and administrative costs; and
• Marketing costs (freight and selling).
(C2) Production Cost
Production Cost (C2) is the sum of net direct cash costs (C1) and Capex. The M2 margin is defined as metal
price received minus C2.
(C3) All-in Sustaining Cost
All-in Sustaining Cost (C3) is the sum of the production cost (C2), indirect costs and net interest charges.
The M3 margin is defined as metal price received minus C3. Indirect costs are the cash costs for:• The portion of corporate and divisional overhead costs attributable to the operation;
• Research and exploration attributable to the operation;
o (The Smokey Hills project currently carries 100% of the costs associated with the Corporate
Office and cost associated with the group Exploration projects and its companies in Mauritius.
For the purpose of this report, the cost associated with the Exploration projects and Mauritian
companies was excluded, but 100% of Overhead costs, which includes Management services
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(ZAR 1.3 million per month) and Admin and General (ZAR 370, 000 per month), or
ZAR41/tonne over project LoM was included. Also included in this figure is the repayment of a
Macquarie loan (which includes interest), to the amount of ZAR147m.
• Royalties and "front-end" taxes (excluding income and profit-related taxes);
• Extraordinary costs i.e. those incurred as a result of strikes, unexpected shutdowns etc.; and
• Interest charges including all interest paid, both directly attributable to the operation and any
corporate allocation (net of any interest received) on short-term loans, long-term loans, corporate
bonds, bank overdrafts etc.
Costs reported for the Smokey Hills Mine, which consists of other, plant and mining operating costs are
displayed in Table 35. Other costs (C1) include the concentrate transport cost, rehabilitation, SLP and
overheads. Other costs (C3) include the general and administration fees, management salaries, IRS
interest, equipment interest, vehicle interest and loan agreement. The royalty amount includes the
government revenue royalty. The costs are displayed per milled tonne as well as per recovered 4E ounce.
Table 35: OPEX Summary
Net Turnover
Mine Cost
Plant Costs
Other Costs
Direct Cash Costs (C1)
Capex
Production Costs (C2)
Royalties
Other Cash Costs
All-in Sustainable Costs (C3)
All-in Cost Margin
EBITDA*
EBITDA Margin
Platinum Equivalent
Notional Cost
Palladium Equivalent
Notional Cost

ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
ZAR/Milled tonne
%
ZAR/Milled tonne
%
Oz.
USD/ Platinum eq. oz.
Oz.
USD/ Palladium eq. oz.

1,224
550
141
57
748
62
810
9
117
936
24%
350
29%
250,009
859
428,636
501

USD/4E oz.
USD/4E oz.
USD/4E oz.
USD/4E oz.
USD/4E oz.
USD/4E oz.
USD/4E oz.
USD/4E oz.
USD/4E oz.
USD/4E oz.
USD/4E oz.
USD/4E oz.

779
350
90
36
476
39
515
6
75
596
24%
223

Notes:
1. * EBITDA excludes capital expenditure.
2. 4E Ounces – Platinum, Palladium, Rhodium and Gold.

Smokey Hills Mine has a fully-allocated cost of ZAR936/milled tonne that equates to USD859/platinum
equivalent oz. The all-in sustainable cost is also displayed per palladium equivalent ounces. The all-in cost
margin per year is displayed in Figure 45. The average all-in cost margin over the LoM was calculated at
24% which is similar to other mines.
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Figure 45: All-in Cost Margin per Year
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The All-in Sustaining cost is displayed per recovered 4E ounce together with the average basket price of
USD779/oz. that was used in the LoM in Figure 46.
Figure 46: All-in Sustainable Costs vs. Basket Price
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The direct cash cost (C1) over the LoM averaged ZAR748/milled tonne. Figure 47 displays the direct cash
cost per year against the milled tonnes. During steady state the average direct cash cost is ZAR713/milled
tonne.
Figure 47: Direct Cash Cost vs. Milled Tonnes
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– ECONOMIC ANALYSIS

Item 22 (a) - PRINCIPAL ASSUMPTIONS
The scope of this valuation exercise was to determine the financial viability of the project. This is
illustrated by using the Discounted Cash Flow (“DCF”) method on a Free cash flow to the firm (“FCFF”)
basis, to calculate the nett present value (“NPV”) and subsequently, the intrinsic value of the Project in
real terms.
A company has different sources of finance, namely common stock, retained earnings, preferred stock and
debt. Free cash flow is based on either FCFF or Free cash flow to equity (“FCFE”). FCFF is the cash flow
available to all the firm’s suppliers of capital once the firm pays all operating expenses (including taxes)
and expenditures needed to sustain the firm’s productive capacity. The expenditures include what is
needed to purchase fixed assets and working capital, such as inventory. FCFE is the cash flow available to
the firm’s common stockholders once operating expenses (including taxes), expenditures needed to
sustain the firm’s productive capacity, and payments to (and receipts from) debt holders are accounted
for. It must be noted that FCFF minus Nett Debt = FCFE.
The NPV is derived from post-royalties and tax, post-debt real cash flows, after taking into account
operating costs, capital expenditures for the mining operations and the processing plant and using forecast
macro-economic parameters. The valuation date for the Discounted Cash Flow is 1 April 2016.
Basis of Valuation of the Mining Assets
In generating the financial model and deriving the valuations, the following was considered:
•

This Report details the optimised cash flow model with economic input parameters.

•

The cash flow model is in constant money terms and done in ZAR.

•

The DCF valuation was set up in financial years ending June.

•

First financial year (2016) is from 1 April 2016 to 30 June 2016.

•

A hurdle rate of 11.75% (in real terms) was calculated for the discount factor.

•

The impact of the Mineral Royalties Act using the formula for unrefined metals was included.

•

Sensitivity analyses were performed to ascertain the impact of discount factors, commodity prices,
exchange rate, grade, working costs and capital expenditures.

•

Valuation of the tax entity was performed on a stand-alone basis.

•

The full value of the operation was reported for Smokey Hills Mine – and attributable values are
displayed separately from the full value calculated.

Macro-economic Forecasts
All economic criteria that have been used for the study are described in the section below, together with
the macro-economic and commodity price forecasts for the operations over the LoM. Forecast data is
based on projections for the different commodity prices and the country-specific macro-economic
parameters and is presented in financial years from July to June.
Both the ZAR/USD exchange rate and USD commodity prices are in constant money terms.
Table 36 illustrates the forecasts for the first five years. The price forecasts are based on the average
forecasts of a number of broker firms and banks and are displayed as the forecasts from July to June each
year. The exchange rate was sourced form a number of banks and the values displayed are the average of
the banks.
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Table 36: Marco-Economic Forecasts and Commodity Prices over the LoM (Real Terms)
Exchange rate
Platinum
Palladium
Rhodium
Gold

Year
ZAR/USD
USD/oz.
USD/oz.
USD/oz.
USD/oz.

2016
1
15.07
937
572
673
1,154

2017
2
14.85
973
606
731
1,156

2018
3
14.64
1,038
664
786
1,162

2019
4
14.53
1,091
700
809
1,160

2020
5
13.06
1,211
694
922
1,178

Long-Term
6
11.72
1,307
676
1,010
1,200

Source: Numerous bank and broker forecasts sourced (Minxcon).

The creditors’ days (for payment of Platinum delivered) were assumed at 30 days and debtors days were
calculated at 25 days.
Recoveries
For this Project, it was assumed that the ore will be treated at the existing float plant with float
recoveries and prill splits as illustrated in Table 37. The concentrate produced at the plant gets sold at a
discount of 16.25% as explained in Section 19.2. The recoveries and the prill splits are based on historic
actual figures and the relevance thereof is discussed in more detail under the processing section.
Table 37: Plant Recovery Factors and Prill Splits
Commodity

Prill Split

Platinum
Palladium
Rhodium
Gold

Recovery
44%
45%
10%
1%

80%
80%
80%
80%

Discount Rate
Beta
Beta is a measure of the volatility or systematic risk of a security or a portfolio in comparison to the
market as a whole. Minxcon compared the betas of six platinum companies listed on the various
exchanges. The following betas were calculated over 5 years:•

Anglo American Platinum (JSE) - 1.32

•

Impala Platinum (JSE) – 1.59

•

Stillwater (S&P/TSX) – (1.89)

•

Platinum Group Metals (S&P/TSX) – 1.72

•

Lonmin (FTSE) – 2.26

•

Aquarius Platinum (ASX 200) – 1.45

Minxcon used a Beta for Smokey Hills Mine of - 2.0.
Minxcon used the FCFF to calculate the value of the company on a 100% equity basis and hence used the
Capital Asset Pricing Model (“CAPM”) as discount rate.
The following were considered:•

The South African risk-free rate of 8.01% was considered acceptable.

•

A market risk premium of 5%, a rate generally considered as being the investor’s expectation for
investing in equity rather than a risk-free government bond, was used.

•

The beta of a stock is normally used to reflect the stock price’s volatility over and above other
general equity investments in the country of listing. A beta of 2.0 was calculated for Smokey Hills
Mine Project.

•

This specific risk was calculated using an average weighting on ranked criteria based on the most
crucial elements in a mining project. This resulted in a nominal based cost of equity of 17.84% to
value the Project which equals a real cost of equity of 11.75%.
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Table 38: Smokey Hills Mine Cost of Equity
Items
Risk-Free Rate
Risk Premium of Market
Base Beta (Project Premium)
Nominal Cost of Equity (CAPM)
Real Cost of Equity (CAPM)

Rate
8.01%
5.00%
2.0
17.84%
11.75%

Item 22 (b) - CASH FLOW FORECAST
The saleable product tonnes per month are illustrated in Figure 48. The average recovery over the LoM is
80% for an average 4E grade of 4.48 g/t.
Figure 48: Saleable Tonnes
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A breakdown of the revenue distribution between the different commodities is displayed in Figure 49. The
majority of the revenue gets generated by the platinum produced (53%), followed by palladium (32%). The
other metal income was assumed to be 5% of the total income form the 4E products.
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Figure 49: Revenue Split
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A breakdown of the tonnes and ounces used in the LoM are displayed in Table 39. The LoM plan included
Inferred Mineral Resources that was diluted by using the modifying factors described in the mining section.
Table 39: Production Breakdown in LoM
Item
Ore Tonnes Mined ('000)
Average Mined Grade
Total 4E oz. in Mine Plan
Grade Delivered to Plant
Recovered grade
Yield/Recovery
Total 4E oz. Recovered

Project
tonnes
g/t
Oz.
g/t
g/t
%
Oz.

Smokey Hills Platinum Mine
3,133
4.48
450,813
4.48
3.58
80%
360,650

Discounted Cash Flow
Minxcon’s in-house discounted cash flow (“DCF”) model was employed to illustrate the net present value
(“NPV”) for the Project in real terms. The DCF is included in Table 40. The NPV was derived from post
royalties and tax, post-debt real cash flows, using the techno-economic parameters, commodity price and
macro-economic projections. This valuation is based on a free cash flow and measures the economic
viability of the Reserves to demonstrate if the extraction of the orebody is viable and justifiable under a
defined set of realistically assumed modifying factors. The annual and cumulative cash flow forecast for
the LoM are displayed in Figure 50. The mine has a peak funding requirement of ZAR54 million and a
payback period of 3 months.
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Figure 50: Annual and Cumulative Cash Flow
300

1,500

902

882

788

500
300

126

48

(54)

50
0

700

324

100

1,100
900

565

150

100
(100)

(50)

(300)

Annual Cash Flow

Cumulative Cash Flow

2023

2022

2021

2020

2019

2018

(500)

2017

(100)

2016

Annual Cash Flow (ZAR million)

200

Cumulative Cash Flow (ZAR million)

1,300

250

Aberdeen International Inc.
A Technical Report on the Smokey Hills Platinum Mine, Limpopo Province, South Africa - Update

120

Table 40: Annual Real Cash Flow

Project Title:

Smokey Hills Platinum Mine

Client:
Project Code:

Aberdeen International Inc.
M16-015a

Project Valuation Schedule
Project Valuation Date (Base Date)
Financial Year End (month and year)
First Year
Days remaining

01-Apr-16
30-Jun-16
1
90

Project Duration
Calendar Years
Financial Years
Macro-Economic Factors (Real Terms)
Currency
Exchange Rate
Inflation
ZAR Inflation Rate
Inflation
US Inflation Rate
Commodity prices
Gold
Commodity prices
Platinum
Commodity prices
Palladium
Commodity prices
Rhodium
Operating Statistics
ROM
ROM
(Max)
Mill Head grade
Precious metals
Tonnes to mill
Recovered grade
Precious Metals
Metal recovered
Gold
Metal recovered
Platinum
Metal recovered
Palladium
Metal recovered
Rhodium
Metal recovered
Gold
Metal recovered
Platinum
Metal recovered
Palladium
Metal recovered
Rhodium
Financial
Revenue Recognised
Revenue
Gold
Revenue
Platinum
Revenue
Palladium
Revenue
Rhodium
Revenue
Other Metal Income
Mining cost
Direct Cash Costs
Fixed Cost
Direct Cash Costs
Variable Cost
Plant cost
Direct Cash Costs
Fixed Cost
Direct Cash Costs
Variable Cost
Other Costs
Direct Cash Costs
Other Cost Fixed
Direct Cash Costs
Other Costs Variable
Direct Cash Costs
Total C1
Production Costs
Capital expenditure
Production Costs
Sustaining Capital
Production Costs
Total C2 (Includes C1)
Fully Allocated Costs
Royalty Act No 28 of 2008
Fully Allocated Costs
Other Fixed Costs
Fully Allocated Costs
Total C3 (Includes C1+C2)
EBITDA
EBIT
Income after tax
Working capital changes
Net Cash Flow
Annual cash flow
Cumulative Net Cash Flow
Cumulative cash flow
Discount Rate
Real
Net Present Value

Commodity Price
Exchange Rate
Grade

Unit

Totals

years

7

2050

ZAR /USD
%
%
USD/oz.
USD/oz.
USD/oz.
USD/oz.
tonnes
tonnes/mnth
4Eg/t
tonnes
g/t
kg
kg
kg
kg
oz
oz
oz
oz
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
ZAR
%
ZAR

1
13.65
5.67%
2.23%
1,173
1,123
655
849
1
3,132,685
45,683
4.48
3,132,685
3.58
112
4,936
5,048
1,122
3,607
158,686
162,293
36,065
1
3,835,079,231
47,838,211
2,033,487,284
1,220,898,921
350,231,994
182,622,821
(1,723,706,504)
(849,636,611)
(874,069,894)
(441,993,365)
(307,591,646)
(134,401,719)
(177,656,583)
(146,046,653)
(31,609,929)
(2,343,356,451)
(128,698,811)
(65,192,331)
(2,537,247,593)
(28,762,525)
(367,068,764)
(2,933,078,882)
1,095,891,490
902,000,348
902,000,348
1
902,000,348
1
11.75%
565,661,502

100% Fixed Costs
100% Variable Cost
100% Mining Capex
Plant Capex

100%
100%
100%
100%

2016
1

2017
2

2018
3

2019
4

2020
5

2021
6

2022
7

15.07
6.00%
1.83%
1,154
937
572
673

14.85
6.05%
2.07%
1,156
973
606
731

14.64
5.90%
2.35%
1,162
1,038
664
786

14.53
5.55%
2.40%
1,160
1,091
700
809

13.06
5.40%
2.35%
1,178
1,211
694
922

11.72
5.40%
2.30%
1,200
1,307
676
1,010

11.72
5.40%
2.30%
1,200
1,307
676
1,010

128,077
42,692
4.19
128,077
3.35
4
189
193
43
138
6,068
6,205
1,379

548,199
45,683
3.86
548,199
3.09
17
745
762
169
545
23,964
24,509
5,446

547,596
45,633
4.04
547,596
3.24
18
780
797
177
570
25,062
25,632
5,696

540,407
45,034
4.46
540,407
3.57
19
849
868
193
620
27,294
27,915
6,203

533,149
44,429
4.69
533,149
3.75
20
879
899
200
643
28,275
28,918
6,426

498,195
41,516
4.99
498,195
3.99
20
875
895
199
639
28,125
28,764
6,392

337,062
28,088
5.22
337,062
4.17
14
619
633
141
452
19,898
20,350
4,522

136,757,256
2,008,611
71,737,487
44,789,296
11,709,611
6,512,250
(69,147,661)
(33,985,464)
(35,162,197)
(17,856,410)
(12,450,807)
(5,405,603)
(7,050,514)
(5,841,866)
(1,208,647)
(94,054,585)
(9,290,741)
(2,621,512)
(105,966,838)
(683,786)
(12,260,594)
(118,911,217)
29,758,291
17,846,038
17,846,038
(71,501,802)
(53,655,764)
(53,655,763)
1.0282
(52,185,941)

558,605,645
7,829,080
290,022,541
184,636,261
49,517,494
26,600,269
(288,342,859)
(135,941,858)
(152,401,002)
(74,789,125)
(51,710,395)
(23,078,730)
(28,141,037)
(23,367,465)
(4,773,573)
(391,273,021)
(26,631,812)
(10,948,028)
(428,852,861)
(2,793,028)
(75,378,721)
(507,024,610)
89,160,874
51,581,035
51,581,035
49,878,418
101,459,452
47,803,690
1.1490
88,303,563

620,477,032
8,114,457
319,134,979
208,746,744
54,934,326
29,546,525
(283,358,095)
(135,941,858)
(147,416,237)
(74,937,272)
(51,678,329)
(23,258,943)
(28,359,781)
(23,367,465)
(4,992,317)
(386,655,149)
(27,034,005)
(10,830,816)
(424,519,969)
(3,102,385)
(110,422,488)
(538,044,842)
120,297,010
82,432,189
82,432,189
(4,412,883)
78,019,306
125,822,996
1.2840
60,762,602

703,400,568
8,759,056
362,383,135
237,712,265
61,050,847
33,495,265
(282,131,161)
(135,941,858)
(146,189,303)
(74,283,546)
(51,296,335)
(22,987,211)
(28,804,409)
(23,367,465)
(5,436,945)
(385,219,116)
(25,399,695)
(10,767,456)
(421,386,268)
(3,517,003)
(74,690,530)
(499,593,801)
239,973,919
203,806,767
203,806,767
(5,495,866)
198,310,901
324,133,897
1.4349
138,206,809

700,178,349
8,275,892
374,435,415
219,313,690
64,811,524
33,341,826
(280,648,229)
(135,941,858)
(144,706,372)
(73,432,225)
(50,910,700)
(22,521,525)
(28,999,866)
(23,367,465)
(5,632,402)
(383,080,321)
(27,078,944)
(10,687,817)
(420,847,081)
(3,500,892)
(35,088,618)
(459,436,591)
278,508,518
240,741,758
240,741,758
66,095
240,807,853
564,941,749
1.6035
150,176,531

653,396,320
7,526,368
360,633,302
190,749,460
63,373,079
31,114,110
(274,412,101)
(135,941,858)
(138,470,243)
(70,363,441)
(49,053,446)
(21,309,995)
(28,969,903)
(23,367,465)
(5,602,439)
(373,745,445)
(13,263,614)
(10,378,475)
(397,387,534)
(3,266,982)
(31,889,767)
(432,544,283)
244,494,127
220,852,038
220,852,038
2,437,066
223,289,104
788,230,853
1.7919
124,608,459

462,264,062
5,324,746
255,140,425
134,951,204
44,835,112
22,012,574
(245,666,398)
(135,941,858)
(109,724,540)
(56,331,346)
(40,491,634)
(15,839,712)
(27,331,071)
(23,367,465)
(3,963,607)
(329,328,815)
0
(8,958,227)
(338,287,042)
(11,898,449)
(27,338,047)
(377,523,538)
93,698,751
84,740,524
84,740,524
9,520,886
94,261,410
882,492,263
2.0025
47,071,983
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Item 22 (c) - NET PRESENT VALUE
The highlights of the valuation conducted by Minxcon are discussed in the following sections. Table 41
illustrates the Project NPV at various discount rates with a best estimated value of ZAR566 million at a
real discount rate of 11.75%.
Table 41: Project Valuation Summary – Real Terms
Item
Real NPV @ 0.00%
Real NPV @ 5.00%
Real NPV @ 8.00%
Real NPV @ 10.00%
Real NPV @ 11.75%
Real NPV @ 15.00%
Real NPV @ 20.00%

Unit
ZARm
ZARm
ZARm
ZARm
ZARm
ZARm
ZARm

Full Value
902
733
652
604
566
503
424

African Thunder Attributable Value (69.75%)
629
511
455
421
395
351
295

Note: African Thunder attributable value is based on its 100% interest in EL Platinum (Pty) Limited which has a 78.75% interest in
Smokey Hills Platinum (Pty) Limited which in turn has an 80% interest in Phokathaba. EL Platinum also has a 45% interest in Limpopo
Platinum Holdings (Pty) Limited which has a 15% interest in Phokathaba. This adds up to African Thunder’s total attributable interest
in Phokathaba at 69.75%. The corporate structure detailing the shareholding interest is displayed in Figure 4.

Table 42 illustrates the Project profitability ratios. The mine has a breakeven 4E basket price of
USD596/oz.
Table 42: Profitability Ratios
Item
Total ounces in Mine plan
In-situ Mining Inventory Valuation
In-situ Mining Inventory Valuation
Production LoM
Present Value of Income flow
Present Value of Investment
Benefit-Cost Ratio
Return on Investment
Average Payback Period
Peak Funding Requirement
Break Even Milled Grade (Including Capex)
Incentive Basket Price (Including Capex)

Unit
oz.
ZAR/oz.
USD/oz.
Years
ZARm
ZARm
Ratio
%
months
ZARm
g/t
USD/oz.

Profitability Ratios
450,813
1,255
92
7
724
95
7.6
660%
3
54
3.42
596

A range of values was calculated for the DCF 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
following input parameters with the lower confidence categories having a wider variance:•

Commodity Price (USD/4E oz.);

•

Exchange Rate (ZAR/USD);

•

Grade (g/t);

•

Fixed Cost;

•

Variable Cost;

•

Mining Capex; and

•

Plant Capex.

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. Minxcon simulated various input
parameters using a range in which a parameter is expected to vary. This is detailed in Table 43.
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Table 43: Input Ranges
Min
4E Basket Price (USD/oz.)
Exchange Rate (ZAR/USD)
Grade (g/t)
Fixed Costs (ZAR/t)
Variable Cost (ZAR/t)
Mining Capex (ZARm)
Plant Capex (ZARm)

Max
80%
85%
90%
95%
95%
90%
90%

Current
120%
120%
110%
110%
110%
110%
110%

Min

779
13.7
4.5
416
332
118
2.4

Max
623
11.6
4.0
395
315
106
2.2

935
16.4
4.9
458
365
130
2.7

By applying these ranges, a lower and upper value was determined for the DCF, as displayed in Table 44.
The mine has a range of values between ZAR280 million and ZAR860 million with a best estimated value of
ZAR566 million at a real discount rate of 11.75%.
Table 44: Range of Values
Valuation Method

Lower Value
ZARm

Discounted Cash Flow

Best Estimated Value
ZARm
280

Higher Value
ZARm
566

860

Item 22 (d) - REGULATORY ITEMS
Corporate Taxes
The normal company tax formula of 28% was applied. In addition to the normal provisions, which apply to
general companies, capital expenditure was allowed as a deduction from mining income. For all mines,
capital expenditure incurred may be redeemed immediately against mining profits, and not at 20% over
five years, as is the case with manufacturing concerns.
Smokey Hills Mine had an unredeemed capital allowance of ZAR844 million and assessed losses of ZAR628
million, which can be utilised against tax. The income tax assessment regarding the unredeemed capex
and assessed losses was last assessed on 30 June 2011. The cumulative tax and unredeemed capex of
ZAR1,472 million described above has not yet been submitted, but a due diligence report was done by UHY
Hellmann (SA) (“UHY”) during 24 June 2014 which concluded that they are confident that the assessed
losses and unredeemed capex will be accepted based on correspondence with South Africa Revenue
Services (“SARS”). Because of the high unredeemed capex and assessed losses the mine will not pay tax
during its LoM.
Royalties
The Mineral and Petroleum Resources Royalty Act came into effect on 1 March 2010. Under the legislation,
passed in 2008, companies will have to pay extra taxes proportional to their profitability after Capex. 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, less their allowable deductions, depending on the refined condition of the
Mineral Resources. Therefore, 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 was used, since the concentrate is classified as untreated material, and is
undergoing further refining at Impala Refinery. Due to large, unredeemed Capex, the minimum rates
(0.50%) applied for the life of the operation.

Item 22 (e) - SENSITIVITY ANALYSIS
Based on the real cash flow calculated in the financial model, Minxcon performed single-parameter
sensitivity analyses to ascertain the impact on the NPV. The bars represents various inputs into the model
each being increased or decreased by 2.5% i.e., left side of graph shows lower NPV’s because of lower
prices and lower grades but stronger ZAR/USD, higher Opex and Capex and the opposite on the right hand.
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The red line and black line representing the least sensitive and most sensitive impacts to the NPV. For the
DCF, the commodity prices, exchange rate and grade have the biggest impact on the sensitivity of the
Project followed by the fixed and variable cost. The Project is not capital sensitive.
Figure 51: Project Sensitivity (NPV11.75%)
1,000
900
800

NPV (ZAR million)

700
600
500
400
300

200
100
0
15.0% 12.5% 10.0%

7.5%

Commodity Prices
Fixed Costs
Plant Capex

5.0%

2.5%
Exchange rate
Variable Costs
Linear (Grade)

2.5%

5.0%

7.5%

10.0% 12.5% 15.0%

Grade
Mining Capex
Linear (Plant Capex)

A sensitivity analysis was also conducted on the exchange rate and the commodity prices to better
indicate the effect these two factors have on the NPV as well as the total costs and the grade. This is
displayed in Table 45 and Table 46.
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Table 45: Sensitivity Analysis of Commodity Prices and Exchange Rate to NPV11.75% (ZARm)
4E Basket Price (USD/oz)
662
681
701
720
740
759
779
798
818
837
849
876
896
935

Exchange Rate
Change %
85.0%
87.5%
90.0%
92.5%
95.0%
97.5%
100.0%
102.5%
105.0%
107.5%
110.0%
112.5%
115.0%
120.0%

11.61
85.0%
-137
-83
-29
25
80
134
188
242
296
351
405
459
513
612

11.95
87.5%
-83
-27
29
84
140
196
252
307
363
419
475
529
580
682

12.29
90.0%
-29
29
86
143
201
258
315
373
430
488
542
595
647
751

12.63
92.5%
25
84
143
202
261
320
379
438
497
552
606
660
714
820

12.97
95.0%
80
140
201
261
322
382
443
504
560
615
670
725
780
889

13.31
97.5%
134
196
258
320
382
445
507
564
621
677
734
790
846
958

13.65
100.0%
188
252
315
379
443
507
566
624
682
740
797
855
912
1,013

14.00
102.5%
242
307
373
438
504
564
624
683
743
802
861
919
975
1,068

14.34
105.0%
296
363
430
497
560
621
682
743
803
863
924
979
1,027
1,121

14.68
107.5%
351
419
488
552
615
677
740
802
863
925
981
1,031
1,079
1,174

14.88
109.0%
383
453
521
585
648
711
774
837
900
962
1,012
1,061
1,110
1,206

15.36
112.5%
459
529
595
660
725
790
855
919
979
1,031
1,081
1,131
1,181
1,280

15.70
115.0%
513
580
647
714
780
846
912
975
1,027
1,079
1,130
1,181
1,232
1,332

4.48
100.0%
75
157
240
323
405
488
566
641
716
791
866
941
1,005

4.59
102.5%
138
220
303
386
468
548
623
698
774
848
923
991
1,051

4.70
105.0%
201
284
366
449
530
605
681
756
831
905
977
1,037
1,095

4.81
107.5%
264
347
429
512
587
663
738
813
888
963
1,022
1,082
1,139

4.88
109.0%
302
384
467
546
622
697
773
847
922
990
1,050
1,108
1,166

5.04
112.5%
390
473
552
627
702
778
852
927
994
1,054
1,112
1,169
1,227

5.15
115.0%
453
533
609
684
760
835
909
979
1,039
1,098
1,156
1,213
1,271

Note: Commodity Prices is based on the average 4E basket price including platinum, palladium, rhodium and gold.

Table 46: Sensitivity Analysis of Total Operating Costs and Grade to NPV11.75% (ZARm)
Total Operating Cost
(ZAR/Milled t)
972
935
898
860
823
785
748
711
673
636
598
561
524

Grade delivered to plant
Change %
130.0%
125.0%
120.0%
115.0%
110.0%
105.0%
100.0%
95.0%
90.0%
85.0%
80.0%
75.0%
70.0%

3.80
85.0%
-304
-221
-139
-56
26
109
191
274
356
439
521
596
672

3.92
87.5%
-240
-158
-76
7
89
172
254
337
419
502
579
654
729

4.03
90.0%
-177
-95
-12
70
153
235
318
400
483
561
636
712
787

4.14
92.5%
-114
-32
51
133
216
298
381
463
543
619
694
769
844

4.25
95.0%
-51
31
114
196
279
361
444
526
601
676
752
826
901

4.36
97.5%
12
94
177
259
342
425
507
583
659
734
809
884
958
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– ADJACENT PROPERTIES

Item 23 (a) – PUBLIC DOMAIN INFORMATION
The Smokey Hills Project Area is located on the eastern limb of the BC between Polokwane and
Steelpoort, approximately 36 km from Steelpoort, in a north westerly direction, accessible via the R37
tarred road and approximately 20 km north-north-west of the town of Burgersfort. Nearby mining
operations include the Modikwa Platinum Mine as well as the Mototolo Platinum Mine both being
operations of Anglo American Platinum Limited. Modikwa is located approximately 25 km west of the town
of Burgersfort, forming part of the eastern limb of the BC and operates a mining right covering a total
area of 140 km². Modikwa’s current infrastructure consists of two major decline shafts, three adits as well
as another decline shaft in development and a concentrator. The mine is a hybrid operation using
conventional stoping with both trackless development and ore clearance, extracting UG2 Reef from
surface to approximately 450 m below.
Mototolo is located approximately 30 km west of the town of Burgersfort, forming part of the eastern limb
of the BC and operates a mining right covering a total area of 9 km². Mototolo’s current infrastructure
consists of two major decline shafts and a concentrator. The mine is a fully-mechanised operation
extracting UG2 horizon from surface to approximately 450 m below.
Figure 52: Mines Adjacent to Mine Project

Mines Adjacent to Mine Project

Item 23 (b) – SOURCE OF THE INFORMATION
• Anglo Platinum Limited Annual Report 2015 available from:
http://www.angloamericanplatinum.com/investors/annual-reporting.aspx

April 2016
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Item 23 (c) – VERIFICATION OF INFORMATION
The information was sourced from reports received from the client as well as the website of Anglo
Platinum Limited and is publically available. The information has not been independently verified by
Minxcon.

Item 23 (d) – APPLICABILITY OF ADJACENT PROPERTY’S MINERAL DEPOSIT TO PROJECT
Both Modikwa Mine and Mototolo Mine are located within the Bushveld complex and have similar
geological features and platinum mineralisation than the Smokey Hills Platinum deposit, and the declines
will be mined in a similar manner. Both these mines are also on the UG2 formation.

Item 23 (e) – HISTORICAL ESTIMATES OF MINERAL RESOURCES OR MINERAL RESERVES
The mineral resources of Modikwa mine and Mototolo mine are displayed in the table below.
Table 47: Modikwa and Mototolo Mine Attributable Mineral Resources (31 December 2015)
Mine/Project

Category

Measured
Indicated
Modikwa Platinum Measured and Indicated
Inferred
Total
Measured
Indicated
Mototolo Platinum Measured and Indicated
Inferred
Total
Source:
Notes:
1.
2.
3.
4.

Merensky
Tonnes
Grade 4E
Mt
g/t
9.3
2.93
27.9
2.72
37.1
2.78
69.9
2.65
107.1
2.70
-

4E
Moz
0.9
2.4
3.3
6.0
9.3
-

UG2
Tonnes
Grade 4E
Mt
g/t
25.1
5.93
44.7
5.92
69.8
5.93
38.9
6.21
108.6
6.03
2.4
4.26
2.4
4.26
2.4
4.26

4E
Moz
4.8
8.5
13.3
7.8
21.1
0.3
0.3
0.3

Angloplats (2015)
Amplats’ attributable interest is 50%. The figures quoted are as at end of December 2015 and reflect the attributable
interest.
Tonnes and ounces are rounded to one decimal and the grade is rounded to two decimals which may result in
computational discrepancies.
4E grade reported: sum of platinum, palladium, rhodium and gold grades.
The Mineral Resources are quoted exclusive of Ore Reserves and geological losses.

The mineral reserves of Modikwa mine and Mototolo mine are displayed in the table below.
Table 48: Modikwa and Mototolo Mine Attributable Mineral Reserves (31 December 2015)
Mine/Project

Category

Proved
Modikwa Platinum Probable
Total
Proved
Mototolo Platinum Probable
Total
Source:
Notes:
1.
2.
3.
4.

Merensky
Grade 4E
g/t

Tonnes
Mt
-

4E
Moz
-

-

UG2
Tonnes
Grade 4E
Mt
g/t
6.1
4.84
16.8
4.72
22.9
4.75
9.4
3.82
9.4
3.82

4E
Moz
0.9
2.6
3.5
1.2
1.2

Angloplats (2015)
Amplats’ attributable interest is 50%. The figures quoted are as at end of December 2015 and reflect the attributable
interest.
UG2 Reef figures reported are as per Modikwa Platinum JV management.
Tonnes and ounces are rounded to one decimal and the grade is rounded to two decimals which may result in
computational discrepancies.
4E grade reported: sum of platinum, palladium, rhodium and gold grades.
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– OTHER RELEVANT DATA AND INFORMATION

Item 24 (a) - UPSIDE POTENTIAL
Very little upside potential is available for Smokey Hill mines. The mine design incorporated all the
mineable resources that can be extracted safely and economically.
There exists the opportunity to treat chrome tailings from nearby operations and historical TSFs. Smokey
Hills could also enter into joint venture projects, with for instance several of the PGM projects in the area
currently at exploration/feasibility stage, due to Smokey Hills having an operational processing facility.
Other considerations could also involve the sale of Smokey Hills to adjacent mining operations such as
Modikwe.
There are, however, no current negotiations underway to secure any such joint ventures or transaction.
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– INTERPRETATION AND CONCLUSIONS

Minxcon has reviewed all the information and has made the following observations:Mineral Resources
• Historical data, including historical drillholes, are easily available on site.
• The geological model for the SHP, as constructed by Snowden in 2006, and its subsequent updating,
is considered appropriate.
• The Mineral Resource Classification and Mineral Resource estimation methodology as employed by
Snowden on the Smokey Hills deposit is considered appropriate for the size of the deposit, as well as
the data spacing in question.
• The depletion methodology as employed by GeoLogix and the subsequent declarations are
considered acceptable.
• Chip sampling indicated a marked bias relative to the drillhole data. GeoLogix decided to exclude
this data from an updated estimate. Minxcon is in agreement with this practice.
Mining
•

The LoM plan is deemed realistic and achievable.

•

The modifying factors that were applied to the Mineral Resources to convert it to Mineral Reserves
are realistic.

•

SHP operations were placed under care and maintenance in August 2012 to March 2015.

•

SHP started production in April 2015.

General Infrastructure:
•

All surface infrastructure is well-established and capable of sustaining the envisioned mining
operations.

•

All bulk services are in place and active and are deemed adequate for the envisioned mining and
plant operations.

Processing
•

Inconsistent RoM tonnes resulted in poor historic plant and costs efficiencies. It is expected that
with consistent RoM throughout the plant will show improved efficiencies once steady state
operation is reached.

•

The plant is in good condition.

Market Valuation
• The Project investigated is financially feasible at an 11.75% real discount rate.
• The best-estimated value of the Project was calculated at ZAR566 million at a real discount rate of
11.75%.
• Smokey Hills Mine has an NCE margin of 24% that is healthy and similar compared to other mines.
• A peak capital investment of ZAR54 million is required to fund the operation’s first 3 months.
• Project payback period of 3 months from start of April 2016.
• Project is most sensitive to commodity prices, exchange rates and grade.
• Project has a break-even 4E basket price of USD596/oz. including capital.
• All-in Sustaining costs for the Project is ZAR936/milled t that equates to USD859/platinum
equivalent oz.
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– RECOMMENDATIONS

Minxcon recommends the following for the Phokathaba mine:
Mineral Resources
• Minxcon recommends that some of the lower-quality chip channel sampling data be replaced with
diamond-saw channel sampling to ensure higher sample integrity for inclusion in updated Mineral
Resource estimates. This does not however preclude continuing traditional chip sampling for grade
control purposes, should the operator so wish.
• It is recommended that the high quality diamond saw sampling take place on a wider sampling grid
with the express purpose of inclusion in updated Mineral Resource estimation.
• The mine should not make use of the mine laboratory for the analysis of the diamond saw channel
sampling, but should use an accredited facility, whilst employing proper QA/QC controls on the data
in line with historical practice utilised during the exploration phase of the exercise. Current
practice of submission of grade control chip sampling through the mine laboratory would be
acceptable on normal grade control samples.
Mining:
• No recommendations.
General Infrastructure:
•

Surface haul roads leading to the various adits are not well-maintained and attention should be
paid to these roads in order to facilitate hauling and general transport of services and spares.

Processing:
•

Smokey Hills should consider treating primary rough tails through the spirals plant as this may
improve PGM recoveries in the secondary flotation circuit.

•

The implementation of an advanced process control system may increase overall plant stability as
well as mill circuit and flotation circuit control enabling recovery improvements. Once the plant is
at steady state, it is recommended that advanced control be trialled at Smokey Hills to evaluate
its viability.
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GLOSSARY OF TERMS
Table 49: Glossary of Terms
Term
4E (equivalent to
3PGE+Au)
6E (equivalent to
5PGE+Au)
Advanced
Process Control
Anorthosite
Assay
Assay
laboratory
Au
Auriferous
Base metal
Basket Price
Beneficial
Interest
Bushveld
Igneous
Complex
Capex
Capital Asset
Pricing Model
(CAPM)
Centre gully
(also known as
the raise)
Channel width
Communition
Concentrate
Contributory
interest
Cut-off grade
Cyclone or
Hydrocyclone
Development
Diamond drilling
Dilution
Dip

Discount rate

Discounted
Cash Flow (DCF)

Definition
Refers to the sum of platinum, palladium, rhodium and gold, as determined by a fire assay method
(typically by a lead collection procedure); notably there are various methods in operation at different
laboratories and companies; these are not directly comparable. These fire assay methods typically
under-measure the actual total platinum, palladium, rhodium and gold content
Platinum Group Elements plus Gold. Five metallic elements commonly found together which
constitute the platinoids (excluding Os (osmium)). These are Pt (platinum), Pd (palladium), Rh
(rhodium), Ru (ruthenium), Ir (iridium) plus Au (gold)
Typically refers to a supplementary control system which uses advanced mathematical
modelling techniques to controls a process. The control is provided by a separate computer system
and may be used to override existing PLC control logic. Used as it may offer improved control
benefits over typically basic PLC control systems.
Plutonic rock composed almost entirely of plagioclase feldspar
The testing of metals to determine their concentration
A facility in which the proportions of metal in ores or concentrates are determined using analytical
techniques.
Gold
A synonym for gold-bearing.
A common metal that is not considered precious, such as copper, nickel, tin or zinc
The average combined price including all 4 elements Platinum (Pt), Palladium (Pd), Rhodium (Rh)
and Gold (Au) as per the prill split. Indicated in USD/oz.
The ultimate interest accruing or due to a party in a project. Depending on the circumstances, the
beneficial interest may differ from participation, contributory or share subscription interests.
Formed about 2,000 million years ago, the Bushveld Igneous Complex (BIC) is a well differentiated
geological structure with an aerial extent of some 450km east-west by 300km north-south. It has a
series of distinct layers, three of which are currently mined for platinum group metals (pgm). - See
more at: http://www.platinum.matthey.com/about-pgm/mining-glossary#sthash.HNhzhrJy.dpuf
Capital expenditure estimates
A model that describes the relationship between risk and expected return.
The term used to describe the reef raise (or winze) once ledging and stoping begins.
The overall width of the reef. The sum of reef plus internal waste. This includes the width between
the L2 marker and 15cm below the UG2 Reef
Action of reducing material, normally ore, to minute particles or fragments.
A product which contains a higher concentration of valuable minerals than the raw RoM feed. Can
generally be sold at a higher price as the raw RoM material.
In general, a contributory interest is the amount required to be contributed towards the exploration
and development costs of a project by a party in order for that party to earn its participation interest
in the project. If that party does not contribute its share of the funding then its participating interest
will be diluted. The precise definition of this term can differ between agreements.
Cut-off grade is any grade that, for any specific reason, is used to separate two courses of action,
e.g. to mine or to leave, to mill or to dump.
A metallurgical tool that separates solids by size when they are suspended in a liquid slurry by the
use of centrifugal force.
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.
The interest rate used in discounted cash flow analysis to determine the present value of future
cash flows. The discount rate takes into account the time value of money (the idea that money
available now is worth more than the same amount of money available in the future because it could
be earning interest) and the risk or uncertainty of the anticipated future cash flows (which might be
less than expected).
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
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Term
Drive and Adit
Dunite
Dyke
EMPR
EPS
Exploration
Facies
Faulting
Feasibility study
Flocculant
Flotation or
Froth Flotation
Footwall
Forward sales
g
g/t
GME
Grade
Hanging wall
hr.
In situ
Indicated
Mineral
Resource

Inferred Mineral
Resource

Internal Rate of
return (IRR)
Ir
IRUP
kg
3
t/m
Kriging
ktpm
Level
Lithology
m
m/s
2
m
3
m
m3/s
Mafic
Marginal mine
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Definition
present value (NPV), which is taken as the value or price of the cash flows in question.
A horizontal tunnel, on reef along or parallel to strike.
Igneous rock consisting mainly of olivine
A wall-like body of igneous rock that is intruded (usually vertically) into the surrounding rock in such
a way that it cuts across the stratification (layering) of this rock
Environmental Management Programme Report.
Proprietary mine planning and scheduling software.
Prospecting, sampling, mapping, diamond drilling and other work involved in the search for
mineralisation.
The features that characterise rock as having been emplaced, metamorphosed or deposited in a
sedimentary fashion, under specific condition. In the case of sediment host deposits, this infers
deposition within a particular depositional environment.
The process of fracturing that produces a displacement within, of across lithologies.
A definitive engineering estimate of all costs, revenues, equipment requirements and production
levels likely to be achieved if a mine is developed. The study is used to define the economic viability
of a project and to support the search for project financing.
Chemical used to promote thickening (refer to Thickener).
Metallurgical process of separating minerals from gangue by taking advantage of differences in their
surface hydrophobic and hydrophilic properties. Air bubbles are administered to a volume of pulp
(refer to slurry) which cause hydrophobic particles to attached to the bubbles and rise to the surface
while the hydrophilic minerals stay in the pulp.
The underlying side of a fault, orebody or stope.
The sale of a commodity for delivery at a specified future date and price.
Mass (gram).
Gram per ton (measure of grade).
Government Mining Engineer
The quantity of metal per unit mass of ore expressed as a percentage or, for 4E, as grams per
tonne of ore.
The overlying side of a fault, orebody or stope.
Hour.
In place, i.e. within unbroken rock.
An “Indicated Mineral Resource” is that part of a Mineral Resource for which quantity, grade or
quality, densities, shape and physical characteristics, can be estimated with a level of confidence
sufficient to allow the appropriate application of technical and economic parameters, to support
mine planning and evaluation of the economic viability of the deposit. The estimate is based on
detailed and reliable exploration and testing information gathered through appropriate techniques
from locations such as outcrops, trenches, pits, workings and drillholes that are spaced closely
enough for geological and grade continuity to be reasonably assumed (NI43-101 definition).
An “Inferred Mineral Resource‟ is that part of a Mineral Resource for which quantity and grade or
quality can be estimated on the basis of geological evidence and limited sampling and reasonably
assumed, but not verified, geological and grade continuity. The estimate is based on limited
information and sampling gathered through appropriate techniques from locations such as outcrops,
trenches, pits, workings and drillholes.
The internal rate of return on an investment or project is the "annualised effective compounded
return rate" or "rate of return" that makes the net present value of all cash flows (both positive and
negative) from a particular investment equal to zero. It can also be defined as the discount rate at
which the present value of all future cash flow is equal to the initial investment or in other words the
rate at which an investment breaks even.
Iridium
Iron Rich Ultramafic Pegmatoid
Mass (kilogram).
Relative density of rock.
An estimation method that minimises the estimation error between data points in determining
mineral resources. Kriging is the best linear unbiased estimator of a mineral resource.
Thousand tonnes per month.
The workings or tunnels of an underground mine which are on the same horizontal plane.
The general compositional characteristics of rocks.
Length (metre).
Velocity (metres per second).
Area.
Cubic metres (measure of volume).
Cubic metres per second (volumetric flow rate per second).
An igneous rock composed mainly of dark ferromagnesium minerals
A mine which has a relatively small cash operating margin (cash operating costs including capital
expenditures in relation to gross 4E sales) at the current 4E price.
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Term
mbs
Measured
Mineral
Resource

Merensky Reef
Metallurgical
plant
Metallurgical
recovery
Metallurgy
Middlings
Mill tonnes
Milling/mill
Mine 2-4D
Mine call factor
(MCF)
Mine recovery
factor (MRF)
Mineable
Mineral Reserve

Mineral
Resource
Mineralisation
Mineralised area
Mining metal
recovery factor
(MMRR)
Mining Width
Net Present
Value (NPV)
Notional Cost
NSR
Ore
Orebody
Os
Outcrop
Over break
oz.
Participation
interest
Pay limit
Pd
Pegmatoid
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Definition
Metres below surface.
“Measured Mineral Resource‟ is that part of a Mineral Resource for which quantity, grade or quality,
densities, shape, and physical characteristics are so well established that they can be estimated
with confidence sufficient to allow the appropriate application of technical and economic
parameters, to support production planning and evaluation of the economic viability of the deposit.
The estimate is based on detailed and reliable exploration, sampling and testing information
gathered through appropriate techniques from locations such as outcrops, trenches, pits, workings
and drillholes that are spaced closely enough to confirm both geological and grade continuity.
A horizon in the Critical Zone of the Bushveld Complex often containing economic grades of PGM.
The term “Merensky Reef” as it is generally used refers to that part of the Merensky unit that is
economically exploitable, regardless of the rock type
Process plant erected to treat ore and extract the contained 4E
Proportion of metal in mill feed which is recovered by a metallurgical process or processes. (Refer
to Plant recovery factor)
The science of extracting metals from ores and preparing them for sale.
An intermediate product left after the removal of concentrates and rejected tailing.
Tonnes of ore treated at the concentrator plant
The communition of the ore, although the term has come to cover the broad range of machinery
inside the treatment plant where the 4E is separated from the ore prior to leaching or flotation
processes.
Proprietary mine planning, design and scheduling software.
The ratio of the grade of material recovered at the mill (plus residue) to the grade of ore calculated
by sampling in stopes.
The MRF is equal to the mine call factor multiplied by the plant recovery factor.
That portion of a mineral resource for which extraction is technically and economically feasible.
A Mineral Reserve is the economically mineable part of a Measured or Indicated Mineral Resource
demonstrated by at least a Preliminary Feasibility Study. Adequate information on mining,
processing, metallurgical, economic and other relevant factors that demonstrate, at the time of
reporting, that economic extraction can be justified. A Mineral Reserve includes diluting materials
and allowances for losses that may occur when the material is mined. (NI43-101 definition).
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.
Any mass of host rock in which minerals of potential commercial value occur.
Mineral content measured reporting to mill divided by the mineral estimated at the face expressed
as a percentage.
Includes the channel width and is planned at a minimum of 110cm. Where the channel width
exceeds the mining width, then the mining width will equate to the channel width dimension
The difference between the present value of cash inflows and the present value of cash outflows.
NPV is used in capital budgeting to analyse the profitability of an investment or project.
All in cost which includes total cash costs (net of by-product credits), capital spending, general and
administrative expenses, and exploration expenses.
Net Smelter Return.
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.
Osmium
The exposure of rock on surface.
The quantity of rock excavated beyond the panned dimensions.
Ounce (troy) 1kg = 32.15075 troy oz.
The interest that a party holds in any benefits arising from the development or sale of a project. In
order to earn this interest the party may, or may not, be required to contribute towards the
exploration and development costs. The definition of this term may differ between agreements.
The breakeven grade at which the ore-body can be mined without profit or loss and is calculated
using the platinum price, the working cost and recovery factors.
Palladium
An igneous rock that has the coarse-grained texture of a pegmatite but lacks graphic intergrowths
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PGE
PGM
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Plant recovery
factor
Platinum Group
Metal

Probable Mineral
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(PLC)
Proven Mineral
Reserve
Pt
Pyroxenite
Recovered
grade
Reef
Reef raise
Refining
Rehabilitation
Rh
ROM
Ru
Sampling
Sedimentary
Semi-variogram
Share
Subscription
Right
Slimes
Slurry
Smelting
Smokey Hills
Platinum Mine
Spirals or Spiral
Spot price
Stockpile
Stope
Stope Width
Stratigraphic
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Definition
Platinum group elements comprising six elemental metals of the platinum group. The metals are
platinum, palladium, rhodium, ruthenium, iridium and osmium
Platinum group metals being the metals derived from PGE
Rock not mined for the purpose of supporting hangingwall and to provide stability to portions of the
mine.
The 4E recovered after treatment processes in a metallurgical plant. It is expressed as a percentage
of 4E produced (in mass) over the mass of 4E fed into the front of the plant (i.e. into the milling
circuit).
(PGMs) refers to six metallic elements clustered together in the periodic table. These elements are
all transition metals, and include ruthenium, rhodium, palladium, osmium, iridium, and platinum.
They have similar physical and chemical properties, and tend to occur together in the same mineral
deposits.
“Probable Mineral Reserve” is the economically mineable part of an Indicated and, in some
circumstances, a Measured Mineral Resource demonstrated by at least a Preliminary Feasibility
Study. This Study must include adequate information on mining, processing, metallurgical,
economic, and other relevant factors that demonstrate, at the time of reporting, that economic
extraction can be justified. (NI43-101 definition).
Special computer device used to control a process or control a system.
A “Proven Mineral Reserve” is the economically mineable part of a Measured Mineral Resource
demonstrated by at least a Preliminary Feasibility Study. This Study must include adequate
information on mining, processing, metallurgical, economic, and other relevant factors that
demonstrate, at the time of reporting, that economic extraction is justified. (NI43-101 definition).
Platinum
An ultramafic igneous rock consisting or pyroxenes which are usually more than 90% by volume
The actual grade of ore realised or produced after the mining and treatment processes.
A narrow metal-bearing lithology, normally a conglomerate in the Bushveld Complex that may
contain economic concentrates of Platinum Group Metals.
Inclined excavation mined upwards in the tabular ore body, and generally mined normal to strike.
The final stage of metal production in which final impurities are removed from the molten metal by
introducing air and fluxes. The impurities are removed as gases or slag.
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.
Rhodium
Run of Mine - the ore produced by the mine and sent to the concentrator plant for processing.
Ruthenium
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 graph that describes the expected difference in value between pairs of samples as a function of
sample spacing.
The right which a party has to subscribe for shares in any company set up to develop the mineral
rights. The precise definition can differ between agreements.
The finer fraction of tailings discharged from a processing plant after the valuable minerals have
been recovered.
A fluid comprising fine solids suspended in a solution (generally water containing additives).
Thermal processing whereby molten metal is liberated from beneficiated ore or concentrate with
impurities separating as lighter slag.
The operating mine including Hill 2 and Hill 3 as well as a concentrator plant
Device used to separate solid components in a slurry, based upon a combination of the solid
particle density as well as the particle's hydrodynamic properties (e.g. drag).
The current price of a metal for immediate delivery.
A store of unprocessed ore or marginal grade material.
Excavation within the orebody where the main production takes place.
The width and height of the excavation made during stoping operations and includes any provision
for over break
A term describing the chronological sequence in which bedded rocks occur that can usually be
correlated between different localities.
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Definition
Horizontal distance along the direction that a structural surface takes as it intersects the horizontal.
The process of removing overburden to expose ore.
A mineral characterised by the linkages of sulphur with a metal or semi-metal, such as pyrite (iron
sulphide). Also a zone in which sulphide minerals occur.
Industrial computer system with coded signals over communication channels that monitors and
controls a process
The clean-up of residual broken ore in stopes.
A basin shaped fold.
A metric tonne (1 000 kilograms or 2 204.62 pounds).
Finely ground rock from which valuable minerals have been extracted by milling.
Dams or dumps created to store waste material (tailings) from processed ore after the economically
recoverable platinum has been extracted.
Process unit (or tank) which promotes settling of solids in a pulp (refer to slurry) by way of
flocculants and gravity to form a higher-density pulp. The high-density pulp and the clear liquid or
water can be removed continuously from the bottom and top of the tank respectively. Often used in
minerals processing for the recovery of water.
Quantities where the tonne is an appropriate unit of measure. Typically used to measure reserves of
4E-bearing material in situ or quantities of ore and waste material mined, transported or milled.
A measure of the average cost of producing an ounce of 4E calculated by dividing the total
operating costs in a period by the total 4E production over the same period.
A distinct chromitite horizon in the Critical Zone of the Bushveld Complex often containing economic
grades of PGE
The final clean-up of 4E bearing rock and mud from track ballast and/or accumulations in gullies
and along transportation routes.
Rock with an insufficient 4E content to justify processing.
A company's assets are financed by either debt or equity. WACC is the average of the costs of
these sources of financing, each of which is weighted by its respective use in the given situation.
Inclined excavation mined downwards (below the horizontal) in the direction of dip.
Working costs represent:
a) production costs directly associated with the processing of 4E; and
b) selling, administration and general charges related to the operation.
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Appendix 1: Qualified Person’s Certificates
CERTIFICATE of QUALIFIED PERSON - NJ Odendaal
I, Johan Odendaal, do hereby certify that:1. I am a Director of Minxcon (Pty) Ltd
Suite 5, Coldstream Office Park,
2 Coldstream Street,
Little Falls, Roodepoort, South Africa
2. 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.
3. 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 companies.
I have completed a number of valuations on various commodities, including platinum, using approaches described
by the National Instrument 43-101 (Standards of Disclosure for Mineral Projects), Form 43-101F1 and the
Companion Policy Document 43-101CP (“NI43-101”) and using valuation approaches described by the Standards
and Guidelines for Valuation of Mineral Properties recommended by the Special Committee of the Canadian
Institute of Mining, Metallurgy and Petroleum or Valuation of Mineral Properties (“CIMVal”).
4. I am 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 CIMVal):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)

5.

Year of
Registration
2003
2003
2003

I am responsible for the technical report titled “A Technical Report on the Smokey Hills Platinum Mine, Limpopo
Province, South Africa - Update” prepared for Aberdeen International Inc. with an effective date of 1 April 2016
(“the Report”).
6. I have read the definition of “Qualified Person” set out in NI43-101 certify that by reason of my education,
affiliation with professional associations and past relevant work experience, I fulfil the requirements to be a
Qualified Valuator for the purposes of the Report.
7. I have read NI43-101 and CIMVal, and the Report has been prepared in compliance with these.
8. As of the effective date, to the best of my knowledge, information and belief, the Report contains all scientific
and technical information required to be disclosed to make the Report not misleading.
9. I am independent of Aberdeen International Inc. as such term is defined in section 1.5 of NI43-101. My
compensation, employment or contractual relationship with Aberdeen International Inc. is not contingent on any
aspect of the Report.
10. I undertook a personal inspection of the subject property on 14 October 2014.
Yours faithfully,

NJ ODENDAAL
BSc (Geol.), BSc (Min. Econ.), MSc (Min. Eng.)
Pr.Sci.Nat., FSAIMM, MGSSA
DIRECTOR, MINXCON
Date of Sign-off: 13 April 2016
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CERTIFICATE of QUALIFIED PERSON – D v Heerden
I, Daniel (Daan) van Heerden, do hereby certify that:1. I am a Director of Minxcon (Pty) Ltd
Suite 5, Coldstream Office Park,
2 Coldstream Street,
Little Falls, Roodepoort, South Africa
2. I graduated with a B Eng (Mining) degree from the University of Pretoria in 1985 and an MCom (Business
Administration) degree from the Rand Afrikaans University in 1993. In addition, I obtained diplomas in Data Metrics
from the University of South Africa and Advanced Development Programme from London Business School in 1989
and 1995, respectively. In 1989 I was awarded with a Mine Managers Certificate from the Department of Mineral
and Energy Affairs.
3. I have worked as a Mining Engineer for more than 30 years with my specialisation lying within Mineral Reserve and
mine management. I have completed a number of Mineral Reserve estimations and mine plans pertaining to
various commodities, including platinum, using approaches described by the National Instrument 43-101 (Standards
of Disclosure for Mineral Projects), Form 43-101F1 and the Companion Policy Document 43-101CP (“NI43-101”).
4. I am 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 NI43-101):Class
Professional
Engineer
Member
Fellow

Professional Society

Year of
Registration

Engineering Council of South Africa (Pr.Eng. Reg. No. 20050318)

2005

Association of Mine Managers of SA
South African Institute of Mining and Metallurgy (FSAIMM Reg. No. 37309)

1989
1985

5. I am responsible for all Items 1-3, 15-16, 18, 21, 23-27 of the technical report titled “A Technical Report on the
Smokey Hills Platinum Mine, Limpopo Province, South Africa - Update” prepared for Aberdeen International Inc.
with an effective date of 1 April 2016 (“the Report”).
6. I have read the definition of “Qualified Person” set out in NI43-101 and certify that by reason of my education,
affiliation with professional associations and past relevant work experience, I fulfil the requirements to be a
Qualified Person for the purposes of the Report.
7. I have read NI43-101 and the Report has been prepared in compliance with it.
8. As of the effective date, to the best of my knowledge, information and belief, the Report contains all scientific
and technical information required to be disclosed to make the Report not misleading.
9. I am independent Aberdeen International Inc. as such term is defined in section 1.5 of NI43-101 of. My
compensation, employment or contractual relationship with Aberdeen International Inc. is not contingent on any
aspect of the Report.
10. I undertook a personal inspection of the property on 14 October 2014.
Yours faithfully,

D v HEERDEN
B Eng (Min.), MCom (Bus. Admin.), MMC
Pr.Eng., FSAIMM, AMMSA
DIRECTOR, MINXCON
Date of Sign-off: 13 April 2016
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CERTIFICATE of QUALIFIED PERSON – U Engelmann
I, Uwe Engelmann, do hereby certify that:1. I am a Director of Minxcon (Pty) Ltd
Suite 5, Coldstream Office Park,
2 Coldstream Street,
Little Falls, Roodepoort, South Africa
2. I graduated with a BSc Honours (Geology) degree from the University of the Witwatersrand in 1991.
3. I have more than 18 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 platinum, using approaches
described by the National Instrument 43-101 (Standards of Disclosure for Mineral Projects), Form 43-101F1 and the
Companion Policy Document 43-101CP (“NI43-101”).
4. I am 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 NI43-101):Class

Professional Society

Member
Professional
Natural Scientist

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

5. I am responsible for Items 1-3, 6-14, 23-27 of the technical report titled “A Technical Report on the Smokey Hills
Platinum Mine, Limpopo Province, South Africa - Update” prepared for Aberdeen International Inc. with an
effective date of 1 April 2016 (“the Report”).
6. I have read the definition of “Qualified Person” set out in NI43-101 and certify that by reason of my education,
affiliation with professional associations and past relevant work experience, I fulfil the requirements to be a
Qualified Person for the purposes of the Report.
7. I have read NI43-101 and the Report has been prepared in compliance with it.
8. As of the effective date, to the best of my knowledge, information and belief, the Report contains all scientific
and technical information required to be disclosed to make the Report not misleading.
9. I am independent of Aberdeen International Inc. as such term is defined in section 1.5 of NI43-101. My
compensation, employment or contractual relationship with Aberdeen International Inc. is not contingent on any
aspect of the Report.
10. I did not undertake a personal inspection of the subject property.
Yours faithfully,

U ENGELMANN
BSc (Zoo. & Bot.), BSc Hons (Geol.)
Pr.Sci.Nat., MGSSA
DIRECTOR, MINXCON
Date of Sign-off: 13 April 2016
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CERTIFICATE of QUALIFIED PERSON - D Clemente
I, Dario Clemente, do hereby certify that:1. I am a Director of Minxcon Projects SA (Pty) Ltd
Suite 5, Coldstream Office Park,
2 Coldstream Street,
Little Falls, Roodepoort, South Africa
2. I graduated with an NHD (Ext. Met.) from the University of the Witwatersrand in 1976. In addition, I have
completed the Business Leadership Development Programme at Wits Business School.
3. I have more than 40 years’ experience in the mining and metallurgical industry. This includes 15 years as a
metallurgical manager and consultant as well as four years in mine management. I have completed various
technical reports on metallurgical operations and have been co-author of a technical paper presented overseas. I
have completed a number of assessments and technical reports pertaining to various commodities, including
platinum, using approaches described by the National Instrument 43-101 (Standards of Disclosure for Mineral
Projects), Form 43-101F1 and the Companion Policy Document 43-101CP (“NI43-101”).
4. I am 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 NI43-101):Class

Professional Society

Fellow

South African Institute of Mining and Metallurgy (FSAIMM Reg. No. 701139)
Mine Metallurgical Managers Association of South Africa (MMMA Reg. No.
M000948)

Member

Year of
Registration
1995
1988

5. I am responsible for Items 1-3, 17-18, 23-27 of the technical report titled “A Technical Report on the Smokey Hills
Platinum Mine, Limpopo Province, South Africa - Update” prepared for Aberdeen International Inc. with an
effective date of 1 April 2016 (“the Report”).
6. I have read the definition of “Qualified Person” set out in NI43-101 and certify that by reason of my education,
affiliation with professional associations and past relevant work experience, I fulfil the requirements to be a
Qualified Person for the purposes of the Report.
7. I have read the NI43-101 and the Report has been prepared in compliance with it.
8. As of the effective date, to the best of my knowledge, information and belief, the Report contains all scientific
and technical information required to be disclosed to make the Report not misleading.
9. I am independent of Aberdeen International Inc. as such term is defined in section 1.5 of NI43-101. My
compensation, employment or contractual relationship with Aberdeen International Inc. is not contingent on any
aspect of the Report.
10. I did not undertake a personal inspection of the subject property.
Yours faithfully,

D CLEMENTE
NHD (Ext. Met.), GCC, BLDP (WBS)
MMMA, FSAIMM
DIRECTOR, MINXCON PROJECTS SA
Date of Sign-off: 13 April 2016

