
The Impala mining operation is located just to the north of 
Rustenburg on the western limb of the Bushveld Complex. 

Impala

History
Hans Merensky first recognised platinum 
on the eastern limb of the Bushveld 
Complex in 1924. In 1925 Merensky 
further discovered the Merensky Reef in 
an arc from Brits through Rustenburg to 
Thabazimbi. This arc became the 
Western Bushveld Complex and the 
location of Impala Platinum.

In 1965 Union Corporation purchased 
a company called Impala Prospecting 
Company. The first six test boreholes 
were drilled during 1965. The first vertical 
shaft (62m) was developed in 1967 to 
obtain a bulk Merensky sample. Impala 
Platinum Limited was created on 
26 April 1968, as a subsidiary of Union 
Corporation.

Initial production commenced on 
22 July 1969 after a mining lease over 
land predominantly owned by the then 
Bafokeng Tribe (now the Royal Bafokeng 
Nation (RBN)) was originally granted in 
1968. Initially Impala mined the Merensky 
Reef and the mining of the UG2 Reef 
only began in the early 1980s as the 
technology to smelt chromite ore at a 
higher temperature was developed. By 
the early 1990s, 13 vertical shafts were 
in operation and Impala was producing 
in the region of one million platinum 
ounces per annum. Shaft sinking at the 
new generation shafts (16, 17 and 20) 
commenced in the mid-2000s.

20 Shaft, Impala.
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Mineral rights
A landmark agreement securing Impala’s access to these 
mineral rights for a period of 40 years was signed with the 
RBN in February 1999. In terms of this agreement, the RBN 
was entitled to royalties from metals mined in areas over which 
they held mineral rights. A new agreement, finalised in early 
March 2007, resulted in the royalty being converted into equity, 
making the RBN the Group’s largest shareholder with board 
representation at the time. In terms of the March 2007 
agreement, Impala agreed to pay RBN all royalties due to them 
from 1 July 2007 onwards. This amounted to R12.5 billion. 
Effectively, through this transaction, Impala discharged its future 
obligation to pay royalties to the RBN. The RBN, through Royal 
Bafokeng Holdings Limited (RBH), used the R12.5 billion to 

subscribe for 75.1 million Implats shares giving them a 13.2% 
share in the holding company at the time. During the past year 
the RBH sold 5% of the Implats shares and now effectively 
owns 6.3% of the company. In 2015, 4% of the Impala shares 
were issued to employees (ESOP transaction), leaving Implats 
with a 96% attributable interest in Impala. The mining rights 
at Impala were converted into new-order rights in 2008 and 
awarded for a 30-year period, at which time the MPRDA allows 
for an extension.

Impala holds contiguous mining and prospecting rights over a 
total area of 33 562ha across 20 farms, or portions of farms, 
which includes a joint venture with the Royal Bafokeng 
Resources (RBR) on a prospecting right area of 3 789ha.

Impala locality map
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Infrastructure
Impala Platinum is an established mine with infrastructure that 
includes tarred roads, shaft areas, buildings, offices, railway 
lines, powerlines, pipelines, sewage and rock and tailings 
dumps. The extent of the servitude area that constitutes the 
infrastructure, roads, rails and dumps is 46.23km2. The network 
of surface rail infrastructure between the various shaft heads, 
two concentrators and a smelter consists of about 92km of rail.

The Rustenburg Operations are supplied with electricity by 
Eskom primarily from its Ararat Main Transmission Sub-station 
(MTS). The total installed capacity at Ararat MTS amounts to 
945MVA. The operations have an adequate and firm electricity 
supply and distribution network. At present, there are eight 
main intake points on Impala, all of which have adequate 
redundancy. These intake points are supplied by Eskom at 
88kV. The voltage is then transformed to 33kV and 6.6kV for 
surface and underground distributions. Eskom also has 
dedicated transformers at some of these sub-stations 
to convert the voltage to 11kV to supply electricity to the 
neighbouring communities. An alternate source of electricity 
for Impala is the Marang MTS, connected to the Impala 16 
Shaft, to provide electricity during emergency conditions.

Rand Water Board supplies water to Rustenburg and Impala 
from the Vaal River system (Vaal Dam). The licence allocation is 
32Ml per day. Rand Water is also supplying 3Ml water per day 
to Impala from the Magalies Water system. Magalies Water 
supplies water to Rustenburg and Impala from the Crocodile 
River system (Vaalkop Dam). The licence allocation is 5Ml per 
day. The total potable water allocation to the Impala Operation is 
40Ml per day. The total allocation was 42Ml per day but 2Ml per 
day was allocated to the Platinum village. Impala has a contract 
to receive 10Ml treated effluent (grey water) per day from the 
Rustenburg municipal water care works for the two processing 
plants. The three water care works at Impala also supply about 
3 to 5Ml of treated effluent per day to the Mineral Processes 
Operations. Impala does not have major reservoirs and is 
dependent on the direct feed from the two providers.

Environmental 
Impala is ISO 14001 certified. In line with the environmental 
management system expectations, all areas are required to 
identify and report on environmental incidents. Systems are in 
place to investigate and determine the direct and root causes 
of high-severity incidents and to address and close out these 
incidents.

It is a business imperative to exercise responsible environmental 
management, particularly as the underground operations 
become deeper and consume more energy and water. This 
involves taking measures to address security of resource supply 
(for example through efficiency, recycling and fuel-switching) 
and to actively minimise the impacts on natural resources and 
in the communities around the operations. Taking these 

Impala location of shafts and projects
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measures has direct benefits in terms of reduced costs and 
liabilities, enhanced resource security and the improved security 
of the licence to operate.

ImpalaImpala
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All of the tailings currently produced by the concentrator plants 
are deposited on the No. 4 tailings dam, which is one of the 
largest in South Africa with a base area of about 750 hectares. 
The projected life of the dam is at least another 30 years. The 
height of the walls varies between 40m at the lowest part to 
72m at the highest. At closure, it is expected that the highest 
wall will reach 120m.

Water is decanted for recycling back to the concentrators 
via two concrete penstock towers. The towers are 5.5m in 
diameter and are currently 40m above the pool. They are 
connected to two decant pipes of 1.25m diameter that route 
the water to the north and south return water pump stations.

Geology
Both the Merensky and UG2 Reefs are exploited. The Merensky 
Reef is generally composed of an upper feldspathic pyroxenite, 
overlying a thin basal chromitite stringer, followed by an 
anorthosite to norite footwall. Locally this is termed a 
“pyroxenite reef”. Occasionally a pegmatoidal pyroxenite and 
a second chromitite stringer may be developed between the 
feldspathic pyroxenite and the footwall units. This is termed a 
“pegmatoid reef”. As an aid to mining operations the Merensky 
Reef is further defined as being “A”, “B” or “C” Reef where it 
rests on specific footwall units – locally called Footwall 1, 2 
and 3 respectively. 

The UG2 Reef is defined as a main chromitite layer, with most 
of the PGM and base metal mineralisation confined to this unit, 
followed by a poorly mineralised pegmatoidal pyroxenite 
footwall. The hangingwall to the main chromitite layer is a 
feldspathic pyroxenite containing up to four thin, poorly-
mineralised chromitite layers.

Both mineralised horizons dip gently away from the sub-outcrop 
in a north-easterly direction at 10° to 12°. The vertical separation 
between the Merensky and UG2 Reefs varies from about 125m 
in the south to 45m in the north of the mining area. The reefs may 
be disrupted by minor and major faults, lamprophyre, syenite and 
dolerite dykes, late stage ultramafic replacement pegmatoid 
bodies and potholes. The latter features are generally circular in 
shape and represent “erosion” or “slumping” into the footwall 
units. They vary in size from a few metres to tens of metres across 
and up to tens of metres in depth. All of these features are 
accounted for in the Mineral Resource and Mineral Reserve 
statements as geological losses and they contribute to dilution or 
absence of the mineralised horizons when converted to Mineral 
Reserves through the planning process.

Modifying factors 
Key modifying factors such as overbreak, underbreak, off-reef 
mining, development dimensions, sweepings and mine call 
factors are applied to the mining area (centare profile) to 
generate tonnage and grade profiles. The modifying factors 
used to convert a Mineral Resource to a Mineral Reserve are 
derived from historical performance while taking future 
anticipated conditions into account. 

Management of the environmental impacts of the operations 
and processes involves the following focus areas:
●● Promoting responsible water stewardship by minimising 

water use and water pollution
●● Minimising our negative impacts on air quality
●● Responding to climate change risks and opportunities 

and promoting responsible energy management
●● Managing our waste streams
●● Promoting responsible land management and biodiversity 

practices.

ImpalaImpala
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Key factors and assumptions

Merensky Reef Factors
Long-term price assumptions  
in today’s money**

Geological losses 20 – 25% Platinum US$/oz 1 260

Mineral Resource Area 66 million ca Palladium US$/oz 815

Pillar factors 8 – 10% Rhodium US$/oz 1 045

Resource dilution 9 –12% Ruthenium US$/oz 35

Mine call factor 90 – 92% Iridium US$/oz 460

Relative density 3.05 – 3.25 Gold US$/oz 1 080

Channel width 115cm Nickel US$/t 13 955

Stoping width 126cm Copper US$/t 5 730

Concentrator recoveries 87 – 88%* Exchange rate R/US$ 14.80

 *Combined Merensky and UG2.
**Supporting the Mineral Reserve estimates.

6E metal ratio (%)
UG2 Reef Factors Merensky UG2

Geological losses 30 – 40% Platinum % 55.9% 48.2%

Mineral Resource Area 75 million ca Palladium % 24.8% 25.5%

Pillar factors 8 – 10% Rhodium % 5.0% 8.8%

Resource dilution 9 – 12% Ruthenium % 9.0% 13.1%

Mine call factor 88 – 90% Iridium % 2.2% 3.6%

Relative density 3.7 – 3.8 Gold % 3.1% 0.8%

Channel width 65cm Implats’ interest Mining right (ha) Prospecting right (ha)

Stoping width 109cm Impala 100% 29 773

Impala RBR JV* 49% 3 789

Mining methods and mine planning 
The Merensky and UG2 Reefs are mined concurrently. The 
mining method is predominantly conventional breast mining. 
Stoping at the operations is carried out through conventional 
double-sided breast mining in accordance with Impala’s best 
practice principles. The haulages are developed in opposite 
directions from cross-cuts connected to a central shaft position, 
following the two reef horizons on strike in the footwall and are 
defined as half levels. Footwall drives are developed at 
approximately 18m to 30m below the reef horizon with on-reef 
raise/winze connections being between 180m and 250m apart. 
Panel face lengths vary from 15m to 30m for both Merensky 
and UG2 Reefs, with panels being typically separated by 
6m x 3m grid pillars with 2m ventilation holes. Stoping widths 
are approximately 1.3m and 1.1m for conventional Merensky 
and UG2 Reefs respectively, depending on the width of the 
economical reef horizon. Mechanised (trackless) bord and pillar 
mining occurs in selected Merensky Reef areas at 14 Shaft. The 
average stoping width of the mechanised panels is about 1.9m.

Mine design and scheduling of operational shafts is undertaken 
using CadsMine™ software, while the mine design and 
scheduling for project shafts are done using Mine 2-4D™ 
software. Geological models/ore blocks are updated and 

validated using G-Blocks and boundaries in the MRM 
information system. Grade block models are developed using 
Isatis™ software. The mine design for the first two years is 
monthly per crew. This is extended on an annual basis for the 
remaining period of the LoM. 

The planning sequence allows for a cycle that starts with a 
comprehensive review of the LoM plan followed by the detailed 
scheduling of a five-year development schedule and a two-year 
detailed month-by-month stoping schedule.

The shafts at Impala are locally divided into three groupings, the 
so-called Old Men (4, 6, 7, 7A, 9 and E/F), the Big 5 (1, 10, 11, 
12 and 14) and the Build-up shafts (16 and 20). The distribution 
of the Mineral Reserves is depicted in the accompanying graph. 
It is clear that significant Mineral Reserves (40%) are located in 
the Build-up shafts.

One of the mining flexibility measures at conventional stoping 
sections is the mineable face length. These are stoping faces 
that can immediately be exploited without any further 
development or equipping. Progress of such flexibility is 
managed in detail. The minimum target is to have a flexibility of 
1.5, in other words, to have three mineable panels for every two 

Impala
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stoping teams. Significant progress has been made in the past 
five years with the total mineable face length at Impala having 
increased from 17.8km in 2012 to some 21.9km in 2016. Some 
areas remain constrained and the areas to focus on at Impala 
for the immediate future are 12, 14 and 20 Shafts.

Mineable face length at Impala 

FY12 FY13 FY14 FY15 FY17 
Target

FY16
Annual average achieved

17.8 18.7 20.5 20.5 21.9 24.4
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The 20-year LoM profile for Impala is depicted in the graph 
below. LoM I comprises the profiles of 11 operating vertical 
shafts, four associated with declines and two approved project 
shafts (16 and 20) under construction and production ramp-up. 
The profile depicts the deferral of capital expenditure with 
minimum commitments in the next five years, specifically the 
impact of placing 17 Shaft on low cost care and maintenance. 
There are various options available for LoM II and III and work 
continues to evaluate such optionality, among others one that 
incorporates the Afplats Leeuwkop profile in the Impala mill 
plan. This is depicted in the accompanying LoM graph where 
Leeuwkop and 17 Shaft contribute the bulk of LoM II. No 
feasibility study has been completed in the past year. The profile 
illustrated below is based on current assumptions and may 
change in future. Medium-term production plans show a 
build-up to around 830koz Pt per annum by 2020. 

An exercise was conducted to estimate the impact of LoM II 
and III on the viability of the tail of LoM I. Indications are that 
some 4% to 8% of the LoM I and the Mineral Reserve estimate 
will not be viable if LoM II and III does not materialise.
 

Processing
Mineral Processes houses the concentrator and smelter 
operations and is located on the mine property in Rustenburg. 
Current smelting capacity is 2.6 million ounces of platinum. 
Refineries, located in Springs, comprises a base metal refinery 
(BMR) and a precious metal refinery (PMR). Current refining 
capacity is 2.3 million ounces of platinum at the PMR.

Impala top risks
The Group risk management process is briefly described on 
page 13. In this context the top risks identified at Impala in 
order of priority are:
●● Impact of Section 54 stoppages
●● Mining contingency and flexibility
●● Underground conveyor fire
●● Fall of ground
●● Flammable gas ingress
●● Labour unrest 
●● Infrastructure – interruption to supply of water, power and 

compressed air
●● Management of assets and critical spares
●● Compliance with relevant labour and safety legislation
●● Major safety incident.

Mineral Resource and Mineral Reserve 
estimation and reconciliation
Mineral Resources are quoted inclusive of Mineral Reserves. 
Mineral Resource and Mineral Reserve grades are shown 
for both 4E and 6E. Mineral Resource estimates allow for 
estimated geological losses but not for anticipated pillar losses 
during eventual mining. The introduction of a depth cut-off was 
noted in previous reports. Effectively no Mineral Resources 
deeper than 2 000m below surface are reported. In addition to 
the depth cut-off areas, various Mineral Resource blocks are 
considered on a case-by-case basis and this has resulted in 
areas where the eventual economic extraction is in doubt. 
These Mineral Resources will be reported as exploration results. 
The UG2 Mineral Resources estimate is compared with a 
minimum mining cut of 95cm. This illustrates significant dilution 
as very little metal is added by the increase to the mining width.
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It is important to note that no Inferred Mineral Resources have 
been converted into Mineral Reserves. The Mineral Reserves 
quoted reflect the grade delivered to the mill. The Mineral 
Resources and Mineral Reserves involved with the royalty 
agreement with RBPlat are excluded in this report as ownership 
vests with RBPlat. This refers to the agreement with RBPlat to 
access certain of its mining areas at BRPM from 6 and 
20 Shafts. 

Rounding of numbers may result in minor computational 
discrepancies. Mineral Resource estimates are inherently 
imprecise in nature. The results tabulated in this report must 
be read as estimates and not as calculations. Inferred Mineral 
Resources in particular are qualified as approximations. 

The year-on-year reconciliation of the total Impala Mineral 
Resources and Mineral Reserves is depicted in the 
accompanying maps and graphs. There has been no material 
change in the Mineral Resource estimate since June 2015. 
However, the Mineral Reserve statement shows a material 
reduction, which can mostly be ascribed to the exclusion of 
17 Shaft from the Mineral Reserves. In addition, a summary 
illustration of the progression of Mineral Resources to Mineral 
Reserves is depicted below, showing the total Mineral Resource 
estimates (“inclusive” style reporting); those Mineral Resources 
not progressed to Mineral Reserves (“exclusive” style reporting); 
the proportion of Mineral Resources that is progressed to 
Mineral Reserves and the summary Mineral Reserves as 
derived after modifying factors, including dilution. 

Impala Merensky Reef Mineral Reserves 
(Inclusive of dilution)

Mt 6e g/t Moz Pt

81.6 4.69 6.9

Impala Merensky Reef Mineral Resources  
progressed to Mineral Reserves

Mt 6e g/t Moz Pt

76.6 7.03 9.7

Impala Merensky Reef Mineral Resources  
not progressed to Mineral Reserves

Mt 6e g/t Moz Pt

156.7 7.13 20.1

Impala Merensky Reef Mineral Resources  
inclusive of Mineral Reserves

Mt 6e g/t Moz Pt

233.3 7.10 29.8
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Impala Ug2 Reef Mineral Reserves 
(Inclusive of dilution)

Mt 6e g/t Moz Pt

102.2 4.51 7.1

Impala Ug2 Reef Mineral Resources  
progressed to Mineral Reserves

Mt 6e g/t Moz Pt

68.2 9.02 9.5

Impala Ug2 Reef Mineral Resources  
not progressed to Mineral Reserves

Mt 6e g/t Moz Pt

119.0 8.65 16.0

Impala Ug2 Reef Mineral Resources  
inclusive of Mineral Reserves

Mt 6e g/t Moz Pt

187.2 8.78 25.5
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Impala Mineral Resources and Mineral Reserves – 100% (inclusive reporting)
as at 30 June 2016

Mineral Resources as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
Ni
%

Cu
%

4E 
Moz

6E 
Moz

Pt 
Moz

Tonnes
Mt

Width
cm

4E 
grade

g/t

6E 
grade

g/t
4E 

Moz
Pt 

Moz

Merensky Measured 141.0 123 6.31 7.10 0.15 0.08 28.6 32.2 18.0 148.9 125 6.27 7.01 30.0 18.8
Indicated 69.1 108 6.29 7.08 0.18 0.09 14.0 15.7 8.8 70.2 110 6.42 7.16 14.5 9.1

Inferred 23.3 110 6.36 7.15 0.16 0.09 4.8 5.3 3.0 22.6 106 6.35 7.10 4.6 2.9
UG2 Measured 122.8 63 7.32 8.78 0.02 0.01 28.9 34.7 16.7 129.1 63 7.32 8.78 30.4 17.6

Indicated 49.6 62 7.35 8.83 0.03 0.01 11.7 14.1 6.8 49.3 62 7.37 8.84 11.7 6.8
Inferred 14.7 63 7.17 8.60 0.03 0.01 3.4 4.1 2.0 14.9 64 7.22 8.66 3.5 2.0

Total 420.5 6.76 7.85 0.10 0.05 91.3 106.1 55.3 435.0 6.77 7.83 94.7 57.3

Mineral Reserves as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
4E

Moz
6E

Moz
Pt

Moz
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
4E

Moz
Pt

Moz

Merensky Proved 10.3 127 4.03 4.53 1.3 1.5 0.8 9.1 138 3.86 4.31 1.1 0.7
Probable 71.3 132 4.19 4.71 9.6 10.8 6.0 111.2 137 4.34 4.85 15.5 9.7

UG2 Proved 17.8 108 3.73 4.48 2.1 2.6 1.2 15.8 108 3.83 4.60 2.0 1.1
Probable 84.4 106 3.76 4.52 10.2 12.2 5.9 119.7 108 3.76 4.51 14.5 8.4

Total 183.8 3.94 4.59 23.3 27.1 14.0 255.9 4.02 4.66 33.1 20.0

Mineral Resources as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes 

Mt

Pt
grade

g/t
Pt

Moz
Tonnes

Mt

Pt 
grade

g/t
Pt

Moz

1 & 2 
Tailings Complex

Indicated 48.1 0.42 0.6 48.1 0.42 0.6

Comparison between Mineral Resource estimate for UG2 chromitite layer and the estimate for 
the UG2 minimum mining width
as at 30 June 2016

Mineral Resources Minimum mining width as at 30 June 2016 UG2 chromitite layer as at 30 June 2016

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
Ni
%

Cu
%

4E
Moz

6E
Moz

Pt
Moz

Tonnes
Mt

Width
cm

4E 
grade

g/t

6E 
grade

g/t
4E 

Moz
Pt

Moz

UG2 Measured 174.3 95 5.47 6.56 0.04 0.01 30.7 36.8 17.7 122.8 63 7.32 8.78 28.9 16.7
Indicated 71.0 95 5.51 6.61 0.05 0.01 12.6 15.1 7.3 49.6 62 7.35 8.83 11.7 6.8

Inferred 20.8 95 5.46 6.55 0.04 0.01 3.6 4.4 2.1 14.7 63 7.17 8.60 3.4 2.0

Total 266.1 5.48 6.57 0.04 0.01 46.9 56.2 27.1 187.2 7.32 8.78 44.0 25.5
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Impala Royal Bafokeng Resources Platinum JV Mineral Resources
as at 30 June 2016

Mineral Resources as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
Ni
%

Cu
%

4E 
Moz

6E 
Moz

Pt 
Moz

Tonnes
Mt

Width
cm

4E 
grade

g/t

6E 
grade

g/t
4E 

Moz
Pt 

Moz

Merensky Measured 5.2 151 6.72 7.56 0.17 0.10 1.1 1.3 0.7 5.3 151 6.72 7.50 1.1 0.7
Indicated 5.4 151 7.17 8.06 0.16 0.10 1.2 1.4 0.8 5.4 151 7.12 7.95 1.2 0.8

Inferred 5.1 142 6.75 7.60 0.17 0.10 1.1 1.2 0.7 5.0 140 6.69 7.48 1.1 0.7
UG2 Measured 1.5 53 7.34 8.81 0.03 0.00 0.4 0.4 0.2 1.5 52 7.47 8.97 0.4 0.2

Indicated 2.3 57 7.77 9.32 0.03 0.00 0.6 0.7 0.3 2.5 61 7.95 9.54 0.6 0.4
Inferred 1.6 51 7.09 8.51 0.04 0.00 0.5 0.4 0.2 2.0 63 7.26 8.71 0.5 0.3

Total 21.2 7.03 8.05 0.13 0.07 4.8 5.5 2.9 21.6 7.06 8.06 4.9 3.0

Impala Merensky 6E metal ratio

Pt

Pd

Rh

Ru

55.9

24.8

5.0

9.0

Ir 2.2

3.1Au
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Total Impala Mineral Resources (including RBR JV Mineral Resources)

2015 2016Depletions Areas excluded 
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Valuation
The economic viability of the Impala Mineral Reserves is tested 
by means of net present value calculations over the LoM of the 
Mineral Reserve, determining the lowest real rand basket price 
which would still render the reserve viable. This is then tested 
against the internal Impala estimate of the real long-term basket 
price, the spot price as at 30 June 2016 and a consensus view 
from various financial institutions. These tests indicate that the 
Impala Operation requires a real long-term basket price of 
between R20 000 and R21 000 to be economically viable. While 
the real spot basket price as at 30 June 2016 was R22 600 
(US$1 555), the Impala internal long-term real basket price is 
R29 318 (US$1 975) and the equivalent calculated consensus 
price is R29 276 (US$1 972). 

Compliance 
Impala has adopted the SAMREC Code for its reporting. 
The Lead Competent Person for Impala is David Sharpe, a 
full-time employee of Impala. The Competent Person, PrSciNat 
SACNASP Registration No: 400018/91, has 28 years’ relevant 
experience. The Competent Person for the Impala Mineral 
Resources is Johannes du Plessis, also a full time employee 
of Impala. The Competent Person PrSciNat SACNASP 
Registration No: 4000284/07, has 15 years’ relevant 
experience. Implats has written confirmation from the Lead 
Competent Persons that the information disclosed in terms of 
these paragraphs are compliant with the SAMREC Code and, 
where applicable, the relevant Table 1 and JSE Section 12 
requirements and that it may be published in the form, 
format and context in which it was intended.

Relationship between exploration Results, Mineral Resources and Mineral Reserves (100%)

Exploration results

Consideration of mining, metallurgical, processing, infrastructural, economic, marketing, legal, 
environmental, social and governmental factors (the “modifying factors”)

Mineral Resources

Total 55.3Moz Pt

Mineral Reserves

Total 14Moz Pt

Reported as in situ
mineralisation estimates

Reported as mineable
production estimates

Increasing
level of

geoscientific
knowledge

and
confidence

Probable

12Moz Pt 

Proved

2Moz Pt

Inferred

5.0Moz Pt

Indicated

15.6Moz Pt

Measured

34.7Moz Pt

UG2 Pegmatoid, Impala
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Key operating statistics 

  2016 2015 2014 2013 2012

Production  
Tonnes milled ex mine* (000t) 10 316  9 199 6 183 10 897 10 654
Head grade 6E (g/t) 4.16 4.19 4.34 4.32 4.38
Platinum refined (000 oz)  627  575 411 709 750
PGM refined (000 oz) 1 220  1 137 766 1 378 1 488

Cost of sales (16 506)   (14 824)  (12 229)  (12 491)  (10 120)
On-mine operations (Rm) (10 600)   (10 354)  (6 616)  (8 993)  (7 436)
Processing operations (Rm) (2 534)   (2 335)  (1 606)  (2 295)  (2 079)
Refining and Marketing (Rm) (571)   (794)  (615)  (735)  (720)
Other (Rm) (2 801)   (1 341)  (3 392)  (468)  115

Total cost (Rm) 13 879  13 738 9 057 12 227 10 436
Per tonne milled* (R/t) 1 345  1 493 1 465 1 122 980

($/t) 93  131 141 127 127
Per Pt oz refined (R/oz) 22 139  23 884 22 036 17 241 13 913
  ($/oz) 1 535  2 092 2 125 1 955 1 797

Financial ratios  
Gross margin ex mine (%) (13.4)   (10.9)  (18.4)  14.4  22.2 

Capital expenditure (Rm) 2 490  3 047 2 848 4 411 5 205
  ($m) 173  267 275 500 672

* The mined tonnage and grade statistics above exclude the low-grade material from surface sources.

Underground mapping at Impala.
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Impala Merensky Mineral Resources and Mineral 
Reserves

Impala UG2 Mineral Resources and Mineral 
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The Marula mining operation is located on the eastern limb of 
the Bushveld Complex, some 35km north-west of Burgersfort. 
The  operation is located between the Modikwa Mine and the 
Twickenham Mine.

Marula

History
Platinum was first discovered in the area 
by renowned explorer Hans Merensky on 
the nearby farm Maandagshoek (now 
part of Modikwa Platinum Mine) in 1924. 
In June 1998 Implats entered into an 
arrangement to acquire the 
Winnaarshoek property from Platexco, a 
Canadian-based company. The mineral 
rights to portions of the adjacent farms 
of Clapham and Forest Hill and a 
sub-lease to Driekop were subsequently 
acquired from Anglo Platinum in 
exchange for Hendriksplaats (now part 
of Modikwa), thus consolidating the 
Marula Mine area. The exploration 
programme was expanded and some 
750 additional surface boreholes were 
drilled. The establishment and 
development of the mine commenced in 
October 2002, requiring considerable 
investment from Implats in both 
infrastructure and environmental 
protection measures.

Mill at Marula.

mineral resources and mineral reserves Implats Mineral resource and Mineral reserve statement 2016  \  Page 54



Marula locality map

Marula

Mineral rights
Marula holds two contiguous mining rights and a prospecting 
right covering 5 494ha across the farms Winnaarshoek and 
Clapham, and portions of the farms Driekop, Forest Hill and 
Hackney. Marula also has a royalty agreement with Modikwa, 
which allows limited mining on an area adjacent to the Driekop 
Shaft. These Mineral Resources and Mineral Reserves have not 
been reflected in the current statement as ownership still rests 
with Modikwa. During 2015 an additional portion of the UG2 
mineral rights on a portion of the farm Driekop has been 

incorporated into the Marula mining rights. Implats has a 
73% interest in Marula with each of the three empowerment 
groupings (Mmakau Mining, the Marula Community Trust and 
Tubatse Platinum) holding a 9% interest.

The new-order Mining Right was awarded for a 30-year period 
in 2008. In terms of the MPRDA holders of the mining rights 
may apply for more than one renewal period of a maximum of 
30 years each as per the supporting mining work programme, 
60 working days before the relevant expiry date.

Marula mineral rights
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Infrastructure
The region is well developed, partly due to other mining 
activities in the vicinity. The r37 tarred road from Burgersfort to 
Polokwane passes through the area, while a secondary tarred 
road, built by Marula, links the r37 to the main office and other 
infrastructure at Marula. 

The existing mines and villages are supplied with electricity by 
Eskom. Marula has an adequate and firm electricity supply and 
distribution network. The site is supplied by two independent 
132kV Eskom power lines. Two 40MVA transformers (one 
operating and one on standby) convert the voltage to 33kV 
for surface and underground distribution.

Water is provided through the Lebalelo Water scheme from 
which Marula has an allocation of 13.8Ml/day, which is more 
than adequate for planned production levels. 

Mining infrastructure includes two decline shafts, offices, stores, 
a concentrator plant, a chromitite recovery plant, a tailings 
storage facility and overland ore conveyance.

Environmental
Marula is in the process of obtaining IsO 140001 certification. 
The assessment is due in september 2016. In line with our 
environmental management system expectations, all areas are 
required to identify and report on environmental incidents. systems 
are in place to investigate and determine the direct and root 
causes of high-severity incidents and to address and close out 
these incidents.

The preliminary design for a new tailings storage facility is currently 
under way. An environmental management plan (EMP) for the new 
facility was approved in 2008. Confirmation that this EMP is valid 
was obtained from the DMr. Further licensing requirements will be 
done during the detailed design phase of the project.

Geology
Both the Merensky and UG2 reefs are present but only the 
UG2 is currently exploited. The geological succession is broadly 
similar to that of the western limb. The UG2 reef is defined as a 
main chromitite layer, with most of the mineralisation confined 
to this unit, followed by a poorly-mineralised pegmatoidal 
footwall. The Merensky reef is the upper portion of a pyroxenite 
layer, with a chromitite stringer close to the hangingwall contact. 
Mineralisation peaks over the chromitite stringer and decreases 
into the hangingwall and footwall. Both mineralised horizons 
sub-outcrop on the Marula mining rights area and dip in a 
west-southwest direction at 12° to 14°. The vertical separation 
between the Merensky and UG2 reefs averages 400m. The 
reefs are relatively undisturbed by faults and dykes with one 
major dyke traversing the mining area. Potholes represent the 
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majority of the geological losses encountered underground, 
while a small dunite pipe also disrupts the reef horizons. These 
geological features are accounted for in the Mineral resource 
and Mineral reserve statements as geological losses.

Marula
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Modifying factors 
Key modifying factors, such as overbreak, underbreak, off-reef mining, development dimensions, sweepings and mine call factors, 
are applied to the mining area (centare profile) to generate tonnage and grade profiles. The modifying factors used to convert a Mineral 
resource to a Mineral reserve are derived from historical performance while taking future anticipated conditions into account. Key 
factors are tabulated below.

Key factors and assumptions

Merensky Reef Factors
Long-term price assumptions 
in today’s money**

Geological losses 25 – 35% Platinum Us$/oz 1 260

Mineral resource Area 16 million ca Palladium Us$/oz 815

relative density 3.2 – 3.3 rhodium Us$/oz 1 045

Channel width 100cm ruthenium Us$/oz 35

Iridium Us$/oz 460

Gold Us$/oz 1 080

Nickel Us$/t 13 955

Copper Us$/t 5 730

Exchange rate r/Us$ 14.80

**Supporting the Mineral Reserve estimates.

6E metal ratio (%)
UG2 Reef Factors Merensky UG2

Geological losses 15 – 20% Platinum % 54.2% 37.2%

Mineral resource Area 22.5 million ca Palladium % 29.6% 38.7%

Pillar factors 8 – 12% rhodium % 2.7% 8.1%

resource dilution 9 – 12% ruthenium % 5.5% 11.2%

Mine call factor 96 – 98% Iridium % 0.9% 3.8%

relative density 3.7 – 3.8 Gold % 7.1% 1.0%

Channel width 59cm Implats’ interest Mining right (ha) Prospecting right (ha)

stoping width 132cm Marula 73% 5 494 223

Concentrator recoveries 87 – 88%

Mining methods and mine planning 
Marula Mine has two decline shaft systems. Driekop shaft is 
exploiting the UG2 reef by means of a hybrid mining method, 
while at Clapham shaft, both a hybrid and conventional mining 
method are being used to exploit the UG2 reef. For the two 
hybrid sections, all main development is done on reef and the 
stoping is carried out through conventional single-sided breast 
mining from a centre gully. Panel face lengths are approximately 
16m to 24m, with panels being separated by 6m x 4m grid 
pillars with 2m ventilation holes. The stoping width averages 
1.4m. For the conventional operation, the footwall drives are 
developed on strike approximately 25m below the reef horizon 
with cross-cut breakaways about 220m apart. This 
development is undertaken with drill rigs and dump trucks. 
stope face drilling takes place with hand-held pneumatic rock 
drills with air legs.

Mine design and scheduling of the operational shafts is carried 
out using CadsMine™ software. Geological models and ore 
blocks are updated and validated using G-Blocks and 
boundaries in the MrM information system. Grade block 
models are developed using Isatis™ software. The planning 
process starts with the compilation of the LoM plan (August to 
October) followed by a detailed two-year budget plan (March 
to May). The spread of Mineral reserves over the three mining 
sections is depicted below. The majority of the Mineral 
reserves (67%) are located in the Clapham decline section. 

similar to Impala, one of the mining flexibility measures at 
conventional stoping sections are the mineable face length. These 
are stoping faces that can immediately be exploited without any 
further development or equipping. The progress of such flexibility 
is managed in detail. The minimum target is to have a flexibility of 
1.5, in other words, to have three mineable panels for every two 
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stoping teams. significant progress has been made in the last 
four years with the total mineable face length at Marula having 
increased from 1.5km in 2013 to some 3.2km in 2016. 

Mineable face length at Marula 
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The LoM I encompasses the UG2 reef Clapham hybrid, Clapham 
Conventional up to 5 Level, Driekop hybrid and Driekop Extension 
areas. This will take the mine to a sustainable production level of 
over 2Mt per annum until 2024. Maintaining the profile after 2024 
is the subject of ongoing studies and will require some capital 
expenditure to optimise the LoM II and LoM III in the 20-year LoM 
profile. The comparison between the Mineral resource statement 
and the 20-year LoM profile clearly illustrates its potential to 
expand operations in future if economically viable. Note that the 
indicative LoM profile is based on a range of assumptions, which 
could change in future.
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Processing
Marula has a concentrator plant where initial processing is 
conducted. Concentrate is transported by road to Impala’s 
Mineral Processes in rustenburg in terms of a LoM offtake 
agreement with Irs.
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Marula top risks
The Group risk management process is briefly described on 
page 13. In this context the top risks identified at Marula are:
●● Failure to achieve production targets
●● Community unrest
●● Failure to build a new tailings facility
●● Impact of section 54 stoppages
●● Failure to improve environmental performance
●● Disruption to water supply
●● retention of skills
●● Access to capital funding

Mineral Resource and Mineral Reserve 
estimation and reconciliation
The statement below reflects total estimates for Marula 
as at 30 June 2016. The corresponding estimated attributable 
Mineral resources and reserves are summarised elsewhere in 
this report. Note that Mineral resources are quoted inclusive of 
Mineral reserves and that Mineral reserves quoted reflect the 
stoping width. Estimated geological losses have been 
accounted for in the Mineral resource estimate. The UG2 
Mineral resource accounts for the main chromitite layer 
channel width only, without consideration of dilution. A separate 
table is included to reflect the comparative minimum mining 
width resource cut. Notably this shows a lower grade but with 
similar metal content. Grade estimates were obtained by means 
of ordinary kriging of borehole intersections. No additional work 
was done on the Merensky Mineral resource estimation during 
the year and the same statement is reported as in the previous 
four years. Changes in the UG2 Mineral resource estimates 
since last year reflect an updated estimation using limited 
additional data.
 
The Mineral reserves quoted reflect the grade delivered to the 
mill rather than the in situ channel grade quoted in respect of 
the Mineral resources. The modifying factors used in the UG2 
Mineral reserve estimate are based on the mine plan, which 
envisages hybrid and conventional breast mining operations. 
No Inferred Mineral resources have been converted into 
Mineral reserves.
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The Mineral resources and Mineral reserves are reflected in 
both 4E and 6E formats. rounding of numbers may result in 
minor computational discrepancies. Mineral resource estimates 
are inherently imprecise in nature and the results tabulated in 
this report must be read as estimates and not as calculations. 
Inferred Mineral resources in particular are qualified as 
approximations. 

The average nickel and copper grades based on exploration 
samples are 0.202% Ni and 0.115% Cu for the Merensky reef 
channel. The average nickel and copper grades based on 
exploration samples are 0.056% Ni and 0.025% Cu for the 
UG2 reef channel. 

There are no material changes in the Mineral resource and 
Mineral reserves estimates compared with the statement 
published in June 2015. The bulk of the variances can be 
attributed to normal mining depletion. 
 
The Marula Mineral resource progression is illustrated below, 
showing  among others, a summary of the total Mineral resource 
(“inclusive” of Mineral reserves); the part of the Mineral resource 
that is not progressed to a Mineral reserve (“exclusive” style 
reporting); the part of the Mineral resource that is progressed to 
Mineral reserves and also the Mineral reserves.

Marula Merensky Reef Mineral Reserves 
(Inclusive of dilution)

Mt 6e g/t Moz Pt

none none none

Marula Merensky Reef Mineral Resources  
progressed to Mineral Reserves
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Marula Ug2 Reef Mineral Reserves 
(Inclusive of dilution)

Mt 6e g/t Moz Pt

26.4 4.67 1.5

Marula Ug2 Reef Mineral Resources  
progressed to Mineral Reserves

Mt 6e g/t Moz Pt

12.0 10.08 1.4

Marula Ug2 Reef Mineral Resources  
not progressed to Mineral Reserves

Mt 6e g/t Moz Pt

42.7 10.37 5.3

Marula Ug2 Reef Mineral Resources  
inclusive of Mineral Reserves

Mt 6e g/t Moz Pt

54.6 10.31 6.7
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Marula Mineral Resources and Mineral Reserves – 100% (inclusive reporting)
as at 30 June 2016

Mineral Resources as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
Ni
%

Cu
%

4E 
Moz

6E 
Moz

Pt 
Moz

Tonnes
Mt

Width
cm

4E 
grade

g/t

6E 
grade

g/t
4E

Moz
Pt

Moz

Merensky Measured 34.3 100 4.26 4.56 0.20 0.11 4.7 5.0 2.7 34.3 100 4.24 4.55 4.7 2.7
Indicated 7.9 100 4.24 4.54 0.19 0.11 1.1 1.2 0.6 7.7 100 4.26 4.54 1.1 0.6

Inferred 9.7 100 4.17 4.46 0.21 0.12 1.3 1.4 0.7 9.9 100 4.16 4.46 1.3 0.8
UG2 Measured 33.3 57 8.65 10.17 0.05 0.02 9.3 10.9 4.0 34.0 57 8.75 10.17 9.6 4.2

Indicated 13.6 62 8.89 10.45 0.06 0.03 3.9 4.6 1.7 14.2 62 8.92 10.38 4.1 1.8
Inferred 7.7 60 9.07 10.67 0.06 0.03 2.3 2.7 1.0 7.6 60 9.09 10.61 2.2 1.0

Total 106.5 6.56 7.50 0.13 0.07 22.5 25.7 10.8 107.7 6.62 7.51 22.9 11.1

Mineral Reserves as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
4E

Moz
6E

Moz
Pt

Moz
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
4E

Moz
Pt

Moz

UG2 Proved 4.2 133 4.18 4.91 0.6 0.7 0.2 3.0 136 4.02 4.67 0.4 0.2
Probable 22.2 132 3.93 4.62 2.8 3.3 1.2 27.0 137 3.85 4.47 3.3 1.5

Total 26.4 3.97 4.67 3.4 4.0 1.5 30.0 3.87 4.49 3.7 1.6

Comparison between Mineral Resource estimate for UG2 chromitite layer and the estimate for 
the UG2 minimum mining width
as at 30 June 2016

Mineral Resources Minimum mining width as at 30 June 2016 UG2 chromitite layer as at 30 June 2016

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
Ni
%

Cu
%

4E
Moz

6E
Moz

Pt
Moz

Tonnes
Mt

Width
cm

4E 
grade

g/t

6E 
grade

g/t
4E

Moz
6E

Moz
Pt

Moz

UG2 Measured 52.1 96 6.10 7.17 0.04 0.02 10.2 12.0 4.5 33.3 57 8.65 10.17 9.3 10.9 4.0
Indicated 21.2 103 6.15 7.24 0.05 0.02 4.2 4.9 1.8 13.6 62 8.89 10.45 3.9 4.6 1.7

Inferred 12.0 99 6.42 7.55 0.05 0.02 2.5 2.9 1.1 7.7 60 9.07 10.67 2.3 2.7 1.0

Total 85.4 6.16 7.24 16.9 19.9 7.4 54.6 8.77 10.31 15.4 18.1 6.7

Marula attributable Mineral Resources and Mineral Reserves
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Marula production
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Key operating statistics 

  2016 2015 2014 2013 2012

Production  
Tonnes milled ex mine (000t) 1 703 1 662  1 794 1 628 1 579
Head grade 6E (g/t) 4.25 4.19  4.19 4.19 4.18
Platinum in concentrate (000 oz) 77.7 73.6 78.5 71.1 69.1
PGM in concentrate (000 oz) 204.6 193.3 206.4 188.3 182.2

Cost of sales (rm) (2 076) (1 856) (1 803) (1 620) (1 277)
On-mine operations (rm) (1 669) (1 469) (1 371) (1 249) (984)
Concentrating operations (rm) (206) (193) (188) (161) (155)
Other (rm) (201) (194)  (244) (210) (138)

Total cost (rm) 1 875 1 662  1 559 1 410 1 139
Per tonne milled (r/t) 1 101 1 000  869 866 721

($/t) 76 88  84 98 93
Per Pt oz in concentrate (r/oz) 24 131 22 582  19 860 19 665 16 483
  ($/oz) 1 673 1 978 1 915 2 230 2 129

Financial ratios
Gross margin ex mine (%) (23.7) (13.4)  (0.7) (15.4) (6.7)

Capital expenditure (rm) 89 145  161 127 212
  ($m) 6 13 16 14 27

 

Splitting of borehole core.
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Valuation
The economic viability of the Marula Mineral reserves is tested 
by means of net present value calculations over the LoM of the 
reserve, determining the lowest real rand basket price that 
would still render the reserve viable. This is then tested against 
the internal Marula estimate of the real long-term basket price, 
the spot price as at 30 June 2016 and a consensus view from 
various financial institutions. These tests indicate that the 
Marula Operation requires a real long-term basket price of 
between r20 000 and r22 000 to be economically viable. 
While the real spot basket price as at 30 June 2016 was r22 
600 (Us$1 555), the Marula internal long-term real basket price 
is r29 318 (Us$1 975) and the equivalent calculated 
consensus price is r29 276 (Us$1 972).

Compliance
Marula has adopted the sAMrEC Code for its reporting. The 
Lead Competent Persons for Marula are Gerrie le roux and 
sifiso Mthethwa, full-time employees of Marula. The Competent 
Persons, PLATO No: Ms0034 and PrsciNat sACNAsP 
registration No: 400163/13, have 44 years’ relevant experience 
combined. Implats has written confirmation from the Lead 
Competent Persons that the information disclosed in terms of 
these paragraphs are compliant with the sAMrEC Code 
and, where applicable, the relevant Table 1 and JsE section 12 
requirements, and that it may be published in the form, format 
and context in which it was intended.

Relationship between exploration Results, Mineral Resources and Mineral Reserves (100%)

Exploration results

Consideration of mining, metallurgical, processing, infrastructural, economic, marketing, legal, 
environmental, social and governmental factors (the “modifying factors”)

Mineral Resources

Total 10.8Moz Pt

Mineral Reserves

Total 1.5Moz Pt

Reported as in situ
mineralisation estimates

Reported as mineable
production estimates

Increasing
level of

geoscientific
knowledge

and
confidence

Probable

1.3Moz Pt 

Proved

0.2Moz Pt

Inferred

1.7Moz Pt

Indicated

2.3Moz Pt

Measured

6.8Moz Pt

Concentrator plant, Marula.
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Two Rivers

Two Rivers Platinum Mine is located on the eastern limb of the 
Bushveld Complex, some 35km south-west of Burgersfort. The 
mine extends over a portion of the farm Dwarsrivier 372KT, certain 
portions of the farm Kalkfontein 367KT and Tweefontein 360KT, 
and the farm Buffelshoek 368KT. Both the UG2 and Merensky 
Reefs are present on the farms. 

Two Rivers

History 
During 2001, Assmang elected to 
dispose of its platinum interests at the 
Dwarsrivier Chrome Mine. Two Rivers, 
the incorporated joint venture between 
Avmin and Implats, secured the platinum 
rights in December 2001. Subsequent 
corporate activity involving Avmin, 
African Rainbow Minerals (ARM) and 
Harmony resulted in the transfer of 
Avmin’s share in Two Rivers to a new, 
empowered platinum entity, ARM 
Platinum, a division of ARM. The joint 
venture partners began development of 
the Two Rivers project in June 2005. The 
concentrator plant was commissioned in 
2006 and in 2008 the mine successfully 
made the transition from a project to a 
mechanised operation. 

Overland conveyor belt, Two Rivers.
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Mineral rights
The operation is managed by ARM and Implats has a 
49% stake in the joint venture. Two Rivers was granted a 
new-order mining right in 2013 over 2 140ha on the western 
portion of the farm Dwarsrivier. The mining rights were awarded 
for a 25-year period at which time the MPRDA allows for an 
extension. In 2015, portions 4, 5 and 6 of the adjoining farm, 
Kalkfontein, as well as portions of the farm Tweefontein held by 
Impala, were incorporated into the Two Rivers mining right. An 
agreement was also reached for the remaining Implats-owned 

mineral rights on portions of the farm Kalkfontein and the farm 
Buffelshoek in exchange for a royalty payment. A further 
agreement between ARM and Implats was concluded to 
incorporate the mineral rights held by Tamboti Platinum (Pty) 
Ltd, which was acquired by ARM and comprises the RE of the 
farm Kalkfontein, into the Two Rivers mining area. This will result 
in a decrease of the Implats shareholding from 49% to 46%. 
This agreement is awaiting approval of the Section 11 and 
102 mineral rights application.

Two Rivers locality map
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Infrastructure
The tarred access road constructed by Two Rivers to the mine 
is in a good condition and well maintained. The nearest railway 
station at Steelpoort is 28km from the mine.

Two Rivers has a Water Use Licence to obtain its water from 
the Groot and Klein Dwars Rivers and from underground 
dewatering. The annual WUL (January – December) allocation 
is 2 926 880m3. Average water abstracted in 2015 (Jan – Dec) 
was 2 035 323m3. Electricity is obtained from Eskom via one of 
two 40MVA transformers at the Uchoba sub-station, which are 
fed from a 132kV line from the Merensky sub-station.

Mining infrastructure includes two decline shafts, offices, stores, 
a concentrator plant, a chromitite recovery plant, tailings 
storage facility and overland ore conveyance.

Environmental 
Environmental management activities include monitoring the 
status of Environmental Management Programme Reports 
(EMPRs), WUL applications and Environmental Impact 
Assessments (EIAs).

Two Rivers is currently not ISO 14001 certified but is aligned 
with ISO 14001 principles. The Isometrics system to record and 
manage environmental issues is used and it is Two Rivers’ 
intention to be ISO 14001 certified going forward.

Geology
Both the Merensky and UG2 Reefs are present but only the 
UG2 is currently exploited. However, no Merensky Reef is 
present on Tweefontein and the UG2 Reef only occurs on a 
small portion of this farm. The UG2 Reef outcrops in the Klein 
Dwarsrivier valley over a north-south strike of 7.5km and dips 
to the west at 7° to 10°. The vertical separation between the 
Merensky and UG2 Reefs is around 140m to 160m. Due to the 
extreme topography, the Merensky Reef outcrops further up the 
mountain slope.

The topography also means that the UG2 occurs at 
935m below surface on the western boundary. The geological 
succession is broadly similar to other areas of the eastern limb 
of the Bushveld Complex. An exception is the presence of the 
Steelpoortpark granite in the south-western part of the project, 
which is unique to this area. Three distinct reef types have been 
defined for the UG2 Reef, namely the “normal” reef with a thick 
main chromitite layer; a “split” reef characterised by an internal 
pyroxenite/norite lens within the main chromitite layer; and a 
“multiple split” reef with numerous pyroxenite/norite lenses 
occurring within the main chromitite layer. The multiple split reef 
predominates in the southern portion of the mining area. The 
Merensky Reef is a pyroxenite layer with a chromitite stringer 
close to the hangingwall contact and also at the basal contact. 
Mineralisation is primarily associated with the upper and lower 
chromitite stringers. The graphical illustration of the profiles is 
shown overleaf.
 

The geological structure of the area is dominated by the 
regional north-northeast to south-southwest trending 
Kalkfontein fault, which has an apparent vertical displacement 
of 1 200m down throw to the west. A series of sub-parallel 
faults occur to the south-east adjacent to the Kalkfontein fault, 
which affect both the MR and UG2 Reefs. These faults exhibit 
variable apparent vertical displacements of between 20m and 
300m, which increase progressively to the south-west.

TWO RIVERS – MERENSKY 

100

50

0

-50

-100

-150
0 105

W
id

th
 (c

m
)

Grade (g/t)

■ Pt     ■ Pd     ■ 6E

TWO RIVERS – UG2 (Normal)

200

150

100

50

0

-50

-100

-150

0 105

W
id

th
 (c

m
)

Grade (g/t)

■ Pt     ■ Pd     ■ 6E

TWO RIVERS – UG2 (Split)

200
150
100
50
0

-50
-100
-150
-200
-250
-300
-350

0 126 93

W
id

th
 (c

m
)

Grade (g/t)

■ Pt     ■ Pd     ■ 6E

Two Rivers

mineral resources and mineral reserves Implats Mineral Resource and Mineral Reserve Statement 2016  \  Page 66



Modifying factors 
The modifying factors used to convert Mineral Resources to Mineral Reserves are derived from historical performance while taking 
future anticipated conditions into account. The following modifying factors were applied to the resources:

Key factors and assumptions

Merensky Reef Factors
Long-term price assumptions 
in today’s money** 

Geological losses 30% Platinum US$/oz 1 260

Mineral Resource Area 30 million ca Palladium US$/oz 815

Relative density 3.2 – 3.3 Rhodium US$/oz 1 045

Channel width 179 Ruthenium US$/oz 35

Iridium US$/oz 460

Gold US$/oz 1 080

Nickel US$/t 13 955

Copper US$/t 5 730

Exchange rate R/US$ 14.80

**Supporting the Mineral Reserve estimates. These are the Implats price assumptions.

6E metal ratio (%)
UG2 Reef Factors Merensky UG2

Geological losses 22 – 32% Platinum % 53.5 46.4

Mineral Resource Area 31 million ca Palladium % 28.9 26.6

Pillar factors 25 – 30% Rhodium % 3.2 8.6

Resource dilution 26 – 30% Ruthenium % 6.9 14.2

Mine call factor 95 – 99% Iridium % 1.2 3.5

Relative density 3.6 – 3.8 Gold % 6.2 0.7

Channel width 172cm Implats’ interest Mining right (ha) Prospecting right (ha)

Stoping width 269cm Two Rivers 49% 10 675 0

Concentrator recoveries 86 – 88%

Mining methods and mine planning 
The UG2 orebody is accessed via two decline shaft systems 
situated 3km apart, namely the Main Decline and the North 
Decline. Reef production is through a fully mechanised bord 
and pillar stoping method. A mining section consists of eight 
8-12m bords, with pillar sizes increasing with depth below 
surface. In the shallow areas up to 100m below surface, the 
pillars are 6m x 6m in size. The rooms are mined mainly 
on strike. 

A 3D geological model with layer grades and widths per 
stratigraphic unit is used in the mine planning. The mine 
scheduling of the two declines is done in Mine 2-4D™. The 
schedule is evaluated against the grade and thickness block 
model. The three distinct reef types impact significantly on the 
mine plan.

Dilution calculations are based on the specific reef type and pay 
limits are applied to the final mining cut. Hangingwall and 
footwall overbreak, percentage off-reef, ore remaining (mining 
losses), geological losses (potholes, faults, dykes and 
replacement pegmatoid) and a shaft call factor are applied to 
the planned areas to generate the tonnage and grade profiles.

Two Rivers Mineral Reserve distribution

North 
decline

Main 
decline

0.7

1.6 (M
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The larger portion of the Mineral Reserves (56%) is located in 
the Main Decline section. The 20-year profile of Two Rivers is 
shown below. LoM I constitutes production from the Main and 
North Decline shafts. LoM II is an extension of the Main and 
North Decline infrastructure into the Kalkfontein and 
Tweefontein blocks. Various options are being considered for 
LoM III as depicted below. The profile is based on assumptions 
and may change in future. Trial mining and a feasibility study 
was conducted in 2012/13 on the Merensky Reef. This is on 
hold as full-scale mining of the Merensky Reef is not viable at 
present. No feasibility study has been concluded in the past 
year.

An exercise was conducted to estimate the impact of LoM II 
and III on the viability of the tail of LoM I. Indications are that 
some 4% to 6% of the LoM I and also the Mineral Reserve 
estimate will not be viable if LoM II and III do not materialise.

Processing
Two Rivers has a concentrator plant on site where initial 
processing is done. It comprises a standard MF2 design as 
generally used in the industry. Concentrate is transported by 
road to Impala Mineral Processes in Rustenburg where further 
processing takes place in terms of an agreement with IRS.

Two Rivers top risks
The Group risk management process is briefly described on 
page 13. In this context the top risks identified at Two Rivers 
are:
●● Commodity price and exchange rate risk
●● Electricity supply
●● Labour stability
●● Kalkfontein RE Block – LoM
●● Environmental compliance
●● Best practice and OEM specifications
●● Volatile socio-economic political landscape
●● Mining Charter compliance
●● New tailings storage facility.

Mineral Resource and Mineral Reserve 
estimation and reconciliation
The updated Mineral Resource and Mineral Reserve estimates 
are tabulated below and reflect total estimates for Two Rivers 
as at 30 June 2016. Corresponding estimated attributable 
Mineral Resources and Reserves are summarised elsewhere in 
this report. Mineral Resources are quoted inclusive of Mineral 
Reserves and estimated geological losses have been 
accounted for in the Mineral Resource calculation. Grade 
estimates were obtained by means of ordinary kriging of UG2 
and Merensky Reef borehole intersections. The Merensky Reef 
model has not been updated in the past two years and the 
reported estimates are the same as at 30 June 2015. 
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Mineral Reserves quoted reflect the width and grade delivered 
to the mill rather than an in situ channel grade quoted in respect 
of the Mineral Resources. The modifying factors used in the 
UG2 Mineral Reserve estimate are based on the mine plan, 
which envisages a mechanised bord and pillar layout. No 
Inferred Mineral Resources have been converted into Mineral 
Reserves. The Mineral Resources and Mineral Reserves are 
reflected in both 4E and 6E formats. 

Rounding of numbers may result in minor computational 
discrepancies. Mineral Resource estimates are inherently 
imprecise in nature. The results tabulated in this report must 
be read as estimates and not as calculations. Inferred Mineral 
Resources in particular are qualified as approximations. More 
details regarding the Mineral Resources and Mineral Reserves 
can be found in the 2016 ARM annual report. 

The year-on-year comparisons indicate that there has been no 
material change since the 30 June 2015 statement, as the main 
change can be attributed to normal mining depletion. The 
year-on-year reconciliation of the total Two Rivers Mineral 
Resources and Mineral Reserves is depicted in the 
accompanying graphs.

In addition, a summary illustration of the progression of Mineral 
Resources to Mineral Reserves is depicted below, showing the 
total Mineral Resource estimates (“inclusive” style reporting), 
those Mineral Resources not progressed to Mineral Reserves 
(“exclusive” style reporting), the proportion of Mineral Resources 
that are progressed to Mineral Reserves and the summary 
Mineral Reserves as derived after modifying factors, including 
dilution.

Two Rivers Merensky Reef Mineral Reserves
(Inclusive of dilution)

Mt 6e g/t Moz Pt

none none none

Two Rivers Merensky Reef Mineral Resources  
progressed to Mineral Reserves

Mt 6e g/t Moz Pt

none none none

Two Rivers Merensky Reef Mineral Resources  
not progressed to Mineral Reserves

Mt 6e g/t Moz Pt

159.8 3.61 9.9

Two Rivers Merensky Reef Mineral Resources  
inclusive of Mineral Reserves

Mt 6e g/t Moz Pt

159.8 3.61 9.9

Tw
o 

R
iv

er
s 

P
la

tin
um

 M
in

er
al

 R
es

ou
rc

e 
 

pr
og

re
ss

io
n

Two Rivers Ug2 Reef Mineral Reserves 
 (Inclusive of dilution)

Mt 6e g/t Moz Pt

43.3 3.56 2.3

Two Rivers Ug2 Reef Mineral Resources  
progressed to Mineral Reserves

Mt 6e g/t Moz Pt

42.6 4.91 3.1

Two Rivers Ug2 Reef Mineral Resources  
not progressed to Mineral Reserves

Mt 6e g/t Moz Pt

148.0 5.68 12.0

Two Rivers Ug2 Reef Mineral Resources  
inclusive of Mineral Reserves

Mt 6e g/t Moz Pt

190.6 5.51 15.1
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Two Rivers Mineral Resources and Mineral Reserves – 100% (inclusive reporting)
as at 30 June 2016

Mineral Resources as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
Ni
%

Cu
%

4E
Moz

6E
Moz

Pt
Moz

Tonnes
Mt

Width
cm

4E 
grade

g/t

6E 
grade

g/t
4E 

Moz
Pt 

Moz

Merensky Indicated 60.6 229 2.85 3.11 0.13 0.08 5.5 6.1 3.3 60.6 229 2.85 3.11 5.5 3.3
Inferred 99.2 148 3.61 3.92 0.14 0.09 11.5 12.5 6.7 99.2 148 3.61 3.92 11.5 6.7

UG2 Measured 14.9 152 4.54 5.52 0.04 0.01 2.2 2.6 1.3 15.6 150 4.62 5.61 2.3 1.3
Indicated 57.9 188 4.17 5.03 0.05 0.01 7.8 9.4 4.3 59.4 184 4.18 5.04 8.0 4.4

Inferred 117.8 169 4.86 5.75 0.04 0.01 18.4 21.8 9.6 117.8 171 4.86 5.75 18.4 9.5
Total 350.4 4.03 4.65 0.09 0.04 45.4 52.3 25.1 352.5 4.04 4.65 45.8 25.2

Mineral Reserves as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
4E

Moz
6E

Moz
Pt

Moz
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
4E

Moz
Pt

Moz

UG2 Proved 11.7 246 3.09 3.76 1.2 1.4 0.7 12.0 233 3.18 3.87 1.2 0.7
Probable 31.5 278 2.87 3.48 2.9 3.5 1.6 29.9 266 2.94 3.56 2.8 1.6

Total 43.3 2.93 3.56 4.1 4.9 2.3 41.9 3.01 3.65 4.0 2.3
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Valuation
The economic viability of the Two Rivers Mineral Reserves is 
tested by means of net present value calculations over the LoM 
of the reserve, determining the lowest real rand basket price 
that would still render the Mineral Reserve viable. This is then 
tested against the internal estimate of the real long-term basket 
price, the spot price as at 30 June 2016 and a consensus view 
from various financial institutions. These tests indicate that the 
Two Rivers Operation requires a real long-term basket price of 
between R21 000 and R22 000 to be economically viable. 
While the real spot basket price as at 30 June 2016 was 
R22 600 (US$1 555), the Two Rivers internal long-term real 
basket price is R29 318 (US$1 975) and the equivalent 
calculated consensus price is R29 276 (US$1 972).

Compliance 
Two Rivers has adopted the SAMREC Code for its reporting. 
The CP for Two Rivers Mineral Resources is Shepherd Kadzviti, 
PrSciNat SACNASP Registration No 400164/05, a full-time 
employee of ARM. The Competent Person for Two Rivers Mineral 
Reserves is Michael Cowell, PrSciNat SACNASP Registration No 
400102/02, a full time employee of Two Rivers with 25 years of 
relevant experience. Implats has written confirmation from the 
Competent Persons that the information disclosed in terms of 
these paragraphs are compliant with the SAMREC Code and, 
where applicable, the relevant Table 1 and JSE Section 12 
requirements and that it may be published in the form, format 
and context in which it was intended.

Relationship between exploration Results, Mineral Resources and Mineral Reserves (100%)

Exploration results

Consideration of mining, metallurgical, processing, infrastructural, economic, marketing, legal, 
environmental, social and governmental factors (the “modifying factors”)

Mineral Resources

Total 25.1Moz Pt

Mineral Reserves

Total 2.3Moz Pt

Reported as in situ
mineralisation estimates

Reported as mineable
production estimates

Increasing
level of

geoscientific
knowledge

and
confidence

Probable

1.6Moz Pt 

Proved

0.7Moz Pt

Inferred

16.2Moz Pt

Indicated

7.7Moz Pt

Measured

1.3Moz Pt

Concentrator, Two Rivers.
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Key operating statistics 

  2016 2015 2014 2013 2012

Production  
Tonnes milled ex mine (000t) 3 511 3 362 3 279 3 172 3 103
Head grade 6E (g/t) 4.06  3.98 4.01 4.02 3.86
Platinum in concentrate (000 oz) 185.9 173.5 175.1 162.2 150.0
PGM in concentrate (000 oz) 400.7 372.6 374.7 350.4 320.0

Cost of sales (Rm) (2 822) (2 657) (2 587) (2 233) (1 827)
On-mine operations (Rm) (1 785) (1 714) (1 657) (1 581) (1 357)
Concentrating operations (Rm) (404) (359) (345) (314) (264)
Other (Rm) (633) (584) (585) (338) (206)

Total cost (Rm) 2 189 2 073 2 002 1 895 1 621
Per tonne milled (R/t) 623 617 611 597 522

($/t) 43 54 59 68 67
Per Pt oz in concentrate (R/oz) 11 775 11 948 11 433 11 683 10 814
  ($/oz) 816 1 047 1 103 1 325 1 396

Financial ratios  
Gross margin ex mine (%) 27.5 27.7 29.5 22.1 21.8

Capital expenditure (Rm) 282 275 319 489 467
  ($m) 20 24 31 55 60

Conveyor belt with UG2 Reef, Two Rivers.
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Zimplats’ Ngezi Mine is located approximately 150km south-west 
of Harare, at the southern end of the Sebakwe sub-chamber of the 
Hartley Complex on the Great Dyke. The Hartley Mine and the 
Selous Metallurgical Complex (SMC) are located 77km north of 
the Ngezi Mine in the Darwendale sub-chamber.

Zimplats

History
In 1986 Delta Gold Limited (Delta) 
acquired rights to its first platinum 
resources on the Great Dyke. Delta 
brought BHP into a joint venture (66.7% 
BHP and 33.3% Delta) to develop Hartley 
Platinum Mine and development started 
in 1994. By 1998 it had extended its 
cover to include interests in all the 
platinum resources of the Hartley 
Complex. In 1998, Delta Gold demerged 
its platinum interests into a special 
purpose vehicle, Zimplats. In 1999 it 
became apparent that Hartley Platinum 
had failed to meet its development 
targets and was put on care and 
maintenance by BHP. Zimplats 
subsequently took over BHP’s share of 
Hartley, SMC and initiated the Ngezi/
SMC project in 2001 with the assistance 
of Implats and ABSA Investment. A 
2.2 million tonne per year open pit mine 
was established at Ngezi whose ore was 
trucked to Selous where it was 
processed in the SMC concentrator and 
smelting facilities. The first converter 
matte was exported to South Africa in 
April 2002 and Implats progressively 
increased its shareholding in Zimplats 
until 2003, when it made an 
unconditional cash offer to minority 
shareholders in Zimplats. In 2003, 
Zimplats embarked on the development 
of underground operations at Ngezi to 
replace the east and west open pits, 
which were stopped in 2008. Over the 
past eight years the production volumes 
from the operations have been increased 
to the current 6.2 million tonnes of ore 
per year from four underground Portals 
and one open pit, all of which feed the 
two concentrator modules at Ngezi, as 
well as the SMC concentrator. Currently 
Implats’ shareholding in the entity is 87% 
with the remaining 13% being held by 
minority shareholders.Ngezi, Zimplats.
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Mineral rights
Zimplats holds a special mining lease covering two areas 
measuring a total of 48 535ha. The special mining lease 
number 1, expires in 2019 and the mining agreement allows 
for a further two extensions of 10 years each on the same 
conditions. The Hartley Complex is about 100km long and 
contains 80% of Zimbabwe’s PGM resources. Zimplats, 
through the special mining lease, controls two-thirds of this.

In March 2013, the GoZ gazetted a preliminary notice of its 
intention to compulsorily acquire a large portion of ground 
(measuring 27 948 hectares) held under the Zimplats special 
mining lease and situated on the north of Portal 10 which 
amounts to 54.6Moz Pt. In March 2013 Zimplats lodged a 
formal objection to the preliminary notice to compulsorily 

acquire the land. From January 2015 Zimplats was actively 
engaged in discussions with the GoZ in an endeavour to 
resolve the matter amicably. On 29 June 2016 Zimplats was 
served with an application filed in the Administrative Court of 
Zimbabwe in which the GoZ is seeking an order authorising the 
acquisition by the GoZ of the land described in the preliminary 
notice referred to above. Papers opposing the application were 
filed on behalf of Zimplats Holdings Limited and Zimplats. 
Zimplats will however still seek to have the matter resolved 
amicably. Depending on the outcome of the matter in the 
Administrative Court, or the outcome of any further discussions 
that Zimplats may have with the GoZ on the matter, the 
Zimplats Mineral Resources may be significantly reduced. 
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Infrastructure
Infrastructure to support production consists of integrated road 
networks, four production decline Portals, one open pit, 
conveyor networks and ore load out facilities for road trains. 
Ore processing infrastructure consists of two concentrator 
modules at Ngezi with a total combined capacity of 4Mtpa, 
one concentrator and a smelter at SMC. Water for the Ngezi 
Operations is drawn from the Ngezi and Chitsuwa dams. 
Zimplats’ annual allocation from the two dams is 11 000Ml and 
this exceeds the current requirements. The SMC is located 
some 77km north of Ngezi Mine with processing infrastructure 
which includes a 2.2Mtpa concentrator, a 13.5MVA smelter, 
tailings storage facilities, stores and offices. Water for the SMC 
Operations is abstracted from the Manyane Dam where 
Zimplats has an annual allocation of 5 000Ml. Power from 
ZESA’s Selous sub-station is fed to the transformers at Ngezi 
and SMC via the 132kV overhead lines. These assets and the 
wide network of information technology and communication 
equipment provide services to the business. 

Environment
Zimplats is ISO 14001 certified. In line with the environmental 
management system expectations, all areas are required to identify 
and report on environmental incidents. Systems are in place to 
investigate and determine the direct and root causes of high-
severity incidents and to address and close out these incidents.

One tailing storage facility is located at SMC within the special 
mining lease area. The tailing storage facility is designed for a 
deposition rate of 2.4 million tonnes per year and a LoM 
storage capacity of 72 million tonnes. Additional space is 
available to extend the tailings facility in future. The tailings 
storage facility at Ngezi is designed for a ramp up in deposition 
from 2 million tonnes to 12 million tonnes per year in line with 
the mining expansion plan. The current deposition rate is 
4.2Mtpa. The tailings dam is designed for a LoM deposition of 
450 million tonnes. Tree planting and grassing at Ngezi and the 
SMC tailings dams are carried out regularly to create a physical 
barrier and to address the issue of dust from the tailings dam, 
while efforts are also made to keep the dam moist to suppress 
dust. The current tailings dam rehabilitation targets new 
surfaces created as the tailings dam continues to rise.

 Zimplats has successfully completed projects to attain 
100% compliance with the waste and effluent regulations 
requirements through the construction of leachate collection 
systems and landfill lining for both the Ngezi and SMC landfills. 

Geology
The Great Dyke of Zimbabwe developed as a series of initially 
discrete magma chamber compartments, which coalesced as 
the chambers filled. On the basis of structure, style of layering 
and continuity of layers, the Great Dyke has been sub-divided 
into five sub-chambers namely the Wedza, Selukwe (Shurugwi), 
Sebakwe, Darwendale and Musengezi sub-chambers. The 
stratigraphic units in each sub-chamber are classified into the 
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ultramafic (lower) and the mafic (upper) sequence. The 
ultramafic rocks are dominated from the base upwards by 
dunite, harzburgite and pyroxenite, while the mafics consist 
mainly of gabbro and gabbronorite. Narrow layers of chromitite 
occur at the base of cyclic units throughout the ultramafic 
sequence. The platinum-bearing horizon is known as the Main 
Sulphide Zone (MSZ), which is part of the lower sequence and 
is located from about 5m up to 50m below the contact with the 
mafic sequence.

Zimplats
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The platinum-bearing MSZ is located in the P1 pyroxenite some 5m to 50m below the ultramafic/mafic contact. The MSZ is a 
continuous layer, 2m to 10m thick, and forms an elongated basin. The zone strikes in a north-northeasterly trend and dips between 
5° to 20° on the margins, flattening towards the axis of the basin. Peak base metal and PGM values are offset vertically with 
palladium peaking at the base, platinum in the centre and nickel towards the top. 

Visual identification of the MSZ is difficult, therefore systematic monitoring of the reef using various sampling methods is needed to 
guide mining. 

Modifying factors 
The modifying factors used to convert Mineral resources to Mineral reserves are derived from historical performance while taking 
future anticipated conditions into account. The following modifying factors were applied to the resources:

Key factors and assumptions

Main Sulphide Zone Factors
Long-term price assumptions 
in today’s money**

Geological losses 5 – 26% Platinum US$/oz 1 260

Mineral resource Area 337 million ca Palladium US$/oz 815

Pillar factors 20 – 34% rhodium US$/oz 1 045

resource dilution 6 – 10% ruthenium US$/oz 35

Mine call factor 91% Iridium US$/oz 460

relative density 3.18 – 3.25 Gold US$/oz 1 080

resource width 236cm Nickel US$/t 13 955

Stoping width 275cm Copper US$/t 5 730

Concentrator recoveries 80 – 81% Exchange rate r/US$ 14.80
**Supporting the Mineral Reserve estimates.

6E metal ratio (%)
Zimplats Portal names Main Sulphide Zone

Portal 1 Ngwarati Platinum % 46.8

Portal 2 rukodzi Palladium % 37.6

Portal 3 Mupfuti rhodium % 4.0

Portal 4 Bimha ruthenium % 3.6

Iridium % 1.7

Gold % 6.3

Implats’ interest Mining right (ha) Prospecting right (ha)

Zimplats 87% 48 535 0

Mining methods and mine planning 
The current mine infrastructure consists of four Portals (decline 
shafts) and one open pit. The deepest operating depth is some 
310m at Portal 4 (Bimha Mine). Boundaries between individual 
Portals are usually based on a maximum strike length of 3km or 
are terminated on known geological discontinuities such as 
major faults. Minor faults and other geological discontinuities 
are present at the operations and are accounted for as 
geological losses during the Mineral resources and Mineral 
reserves estimation process.

On all the underground Portals, Zimplats employs a narrow 
reef, shallow dipping mechanised room and pillar mining 
method to extract ore from stopes whose nominal width is 

2.5m at dips of less than 9°. The trackless mechanised 
machinery consist of low profile single boom face rigs for 
drilling, low profile roof bolters for support drilling, 10t load and 
dump (LHDs) and 30t dump trucks. A self-directed work team 
(SDWT) is allocated about 20 rooms and its total face length is 
dependent on the sizes (widths) of the pillars and rooms. This 
enables the SDWT to adhere to a mining cycle consisting of 
face drilling and blasting, support installation and loading and 
hauling with adequate redundancy to achieve set production 
targets. At Portals 1 (rukodzi Mine) and 2 (Ngwarati Mine), the 
broken rock is loaded onto trucks by LHD and trucked to a 
surface crusher. Portal 3 (Mupfuti Mine) has an underground 
crushing plant and ore is tipped to the crusher and conveyed to 
surface. 

Zimplats
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The production target for each fleet varies from 17 500t to 
above 20 000t of ore per month, depending on the particular 
mine, ground conditions and the existing pillar layout. The 
typical layout comprises 7m panels with the different sizes of 
in-stope pillars, which are determined by the depth below 
surface and these are surrounded by barrier pillars setting out 
and a 200m x 200m ‘paddock’. This pillar layout is meant to 
contain the likelihood of cascading pillar failure should in-stope 
pillars fail. Ngwarati and rukodzi mines do not have barrier 
pillars or paddocks owing to their shallow depth below surface. 
At all the Portals, the spans of rooms may decrease and pillar 
dimensions may increase in bad ground. A combination of roof 
bolts and tendons is integral to the support design. 

In FY2015, there was extensive support pillar failure that led to 
cascading collapse of a larger footprint, which was initiated in 
the deeper sections of Portal 4 (Bimha Mine). This was mainly 
attributed to the influence of a low angle shear that is prevalent 
at the mine. The shear undulates between the hangingwall and 
footwall of the reef horizon and has a deleterious effect on pillar 
strength, which contributed to this collapse. Geotechnical 
investigations carried out by independent geotechnical 
consultants recommended a new pillar layout that will stop the 
likelihood of cascading pillar failure. The new pillar layout was 
adopted at Mupfuti and Bimha mines and will be used for all 
new projects Zimplats develops in the future. The extraction 
ratio based on the new pillar layout is below 70%, compared 
to above 80% on the old pillar layout. The reduced extraction 
percentages in the mines are reflected in the Mineral reserves. 

Bimha Mine redevelopment is on target and all redeployed 
teams are set to return to Bimha as per the redevelopment 
schedule. The mine will achieve the original design production 
volumes of 1.8Mtpa in April 2018 and the South Pit Operation 
will subsequently be shut down. 

A total combined production of 6.2Mtpa will be sustained 
beyond the next 30 years as new Portals are on course to 
replace the mature rukodzi and Ngwarati mines. The Portal 6 
feasibility study for a 2.2Mtpa mine is near completion and this 
operation will replace the two mines in FY2022 and FY2025 
respectively. The mining envelopes for the trackless operations 
have been increased from 3km on strike to 6km as Portal 6 will 

take up the production volumes for both mines. The production 
from the new mine is meant to feed ore to the SMC 
concentrator. 

Portal 8 is next on line and evaluation work on this project is set 
to begin in FY2017.

The distribution of the Mineral reserves across the Portals is 
depicted in the accompanying 20-year LoM graphs. The 
Hartley Mine is presently on care and maintenance and 
provides additional opportunity for future production.

Processing
Ore from the mines is processed by two concentrators (one at 
SMC and the other at Ngezi). The concentrator at Ngezi has 
two similar modules, which were commissioned in 2009 and 
2013 respectively. Each module has a capacity of 2Mtpa, which 
makes up a total of 4Mtpa. There is a provision to install 
another 2Mtpa module in future. The SMC concentrator has 
a capacity of 2.2Mtpa. 

Approximately one-third of the mined ore (2.2 million tonnes) is 
transported by road trains to the concentrator at SMC, which 
operates a single semi-autogenous grinding mill (SAG), while 
the rest is transported by overland conveyor system to the 
crusher and ball mill concentrator modules at Ngezi. 
Concentrate from both Ngezi plants and SMC is then smelted 
in an arc furnace and converted to matte at SMC. The resulting 
matte is despatched to Impala’s refinery in Springs under the 
terms of a life-of-mine agreement with Impala refinery Services.

Zimplats top risks
The Group risk management process is briefly described on 
page 13. In this context the top risks identified at Zimplats are:
●● PGM price fluctuations
●● Unavailability of reliable and secure power
●● Excessive taxation
●● Failure to preserve cash
●● Uncertainty regarding indigenisation
●● Inability to attain funding
●● Tailings dam failure
●● Smelter risk
●● Failure to deliver mineral beneficiation
●● Unsustainable cost increase.
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Mineral Resource and Mineral Reserve 
estimation and reconciliation
The Zimplats Mineral resource and Mineral reserve statement 
as at 30 June 2016 is shown overleaf. Corresponding 
estimated Mineral resources and Mineral reserves attributable 
to Implats are summarised elsewhere in this report. Note that 
the Mineral resources are quoted inclusive of Mineral reserves 
and that Mineral resources estimates allow for estimated 
geological losses, while no allowance is made for anticipated 
support pillar losses during eventual mining. The Mineral 
reserves quoted reflect anticipated grades delivered to the mill.

Day-to-day operations are monitored using in-house lead 
collection fire assays with AA finish. The Mineral resources and 
Mineral reserves in this statement are based largely on external 
nickel sulphide collection fire assays with ICP-MS finish. The 
differences between the methods are incorporated within the 
modifying factors that have been applied, which means that 
there may be slight distortions in recovery and other parameters.

Oxides have lower metallurgical recovery than sulphides with 
conventional technology and are currently marginal to sub-
economic. Oxides are rarely sampled directly, therefore some 
elements, particularly palladium, may be depleted relative to 
the figures quoted below.

Mineral resources have been estimated using kriging 
techniques on assay data derived from surface boreholes. 
Estimates are based on composite widths that vary depending 
on cut-off grades, which are based on appropriate economic 
parameters. The recently completed numerical modelling 

exercise has confirmed that the revised pillar layout is robust 
and will arrest any propagation of pillar failure in the mine.

The main difference in the Mineral resource estimate from 
the 2015 statement, other than depletion, is the increase of 
Measured resources in the Portal 6 area following reduction 
of the percentage of the unknown geological losses during the 
re-modelling for the Portal 6 feasibility study.

The year-on-year increase in Mineral reserves is the result of 
depletion and the increase in reserves at Bimha (Portal 4) is 
attributable to the conversion of the P4 North Measured Mineral 
resources to reserves. This reserve will be mined via the 
Bimha mine declines. The change in modifying factors is at 
Mupfuti and Bimha mines where the inclusion of large barrier 
and regional pillars had the effect of reducing extraction 
percentages as reported in 2015. The reduction in extraction 
percentages does not reflect any change in view on the viability 
of these Portals, as they are still believed to be fundamentally 
viable and this has no impact on the Mineral resource 
estimates.

rounding-off of figures in this report may result in minor 
computational discrepancies. Where this occurs it is not 
deemed significant. Mineral resources estimates are inherently 
imprecise and require the application of judgement and are 
subject to future revisions. The results tabulated in this report 
must be read as estimates and not as calculations. Inferred 
Mineral resources in particular are qualified as approximations.

More details regarding the Mineral resources and Mineral 
reserves can be obtained from the 2016 Zimplats annual report.

Zimplats Main Sulphide Zone Mineral Reserves 
(inclusive of dilution)

Mt 6e g/t Moz Pt

111.5 3.50 5.9

Zimplats Main Sulphide Zone Mineral Resources progressed to Mineral Reserves

Mt 6e g/t Moz Pt

146.7 3.60 8.1

Zimplats Main Sulphide Zone Mineral Resources not progressed to Mineral Reserves

Mt 6e g/t Moz Pt

1 921.8 3.60 100.9

Zimplats Main Sulphide Zone Mineral Resources inclusive of Mineral Reserves

Mt 6e g/t Moz Pt

2 068.4 3.60 109.0*
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*Zimplats’ Mineral Resources will reduce by 54.6Moz Pt if the GoZ is successful in obtaining the ground north of Portal 10.
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The transparent Mineral resource progression for Zimplats is illustrated on the previous page, including a summary below of the total 
Mineral resources (“inclusive” of Mineral reserves), that part of the Mineral resources that is not progressed to Mineral reserves 
(“exclusive” style reporting), the part of the Mineral resources that is progressed to Mineral reserves and also the Mineral reserves.

Zimplats Mineral Resources and Mineral Reserves – 100% (inclusive reporting)
as at 30 June 2016

Mineral Resources as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
Ni
%

Cu
%

4E
Moz

6E
Moz

Pt 
Moz

Tonnes
Mt

Width
cm

4E 
grade

g/t

6E 
grade

g/t
4E

Moz
Pt 

Moz
Ngezi Portals (including Ngezi South open  
pit) – advanced to Reserve
MSZ Measured 65.7 250 3.44 3.62 0.10 0.07 7.3 7.7 3.6 53.6 250 3.46 3.64 6.0 3.0

Indicated 81.0 250 3.40 3.58 0.10 0.08 8.8 9.3 4.5 50.1 250 3.43 3.61 5.5 2.8
Total 146.7 3.41 3.60 0.10 0.07 16.1 17.0 8.1 103.7 3.45 3.63 11.5 5.8

Ngezi Portals – Not advanced to Reserve
MSZ Measured 80.1 250 3.29 3.48 0.11 0.08 8.5 9.0 4.2 95.4 250 3.27 3.45 10.0 4.9

Indicated 385.3 230 3.25 3.53 0.12 0.09 41.5 43.8 20.7 404.8 239 3.34 3.52 43.5 21.6
Inferred 72.3 200 3.25 3.41 0.12 0.08 7.5 7.9 4.1 72.3 200 3.25 3.41 7.5 4.1

Total 537.7 3.33 3.51 0.12 0.08 57.6 60.7 28.9 572.5 3.32 3.50 61.1 30.5
Mining lease north of Portal 10
MSZ Indicated 70.0 192 3.44 3.70 0.20 0.18 7.7 8.3 3.4 70.0 192 3.44 3.70 7.7 3.4

Inferred 1 021.0 239 3.22 3.50 0.12 0.09 105.7 114.9 50.2 1 021.0 239 3.22 3.50 105.7 50.2
Total 1 091.0 3.23 3.51 0.13 0.10 113.4 123.2 53.6 1 091.10 3.23 3.51 113.4 53.6

Hartley
MSZ Measured 28.3 158 4.53 4.78 0.14 0.12 4.1 4.3 2.0 28.3 158 4.53 4.78 4.1 2.0

Indicated 143.1 189 3.97 4.19 0.13 0.11 18.3 19.3 9.3 143.1 189 3.97 4.19 18.3 9.3
Inferred 46.3 191 3.89 4.10 0.13 0.10 5.8 6.1 3.0 46.3 191 3.89 4.10 5.8 3.0

Total 217.7 4.03 4.25 0.13 0.11 28.2 29.7 14.2 217.7 4.03 4.25 28.2 14.2
Oxides – all areas
MSZ Measured 16.0 250 3.42 3.61 1.10 0.07 1.8 1.9 0.9 16.2 250 3.42 3.61 1.8 0.9

Inferred 38.3 217 3.56 3.76 1.12 0.10 4.4 4.6 2.2 38.3 217 3.56 3.76 4.4 2.2
Inferred north of Portal 10 21.0 239 3.17 344 1.12 0.10 2.1 2.3 1.0 21.0 239 3.17 3.44 2.1 1.0

Total 75.4 3.42 3.64 0.11 0.09 8.3 8.8 4.1 75.6 3.42 3.64 8.3 4.1
Total 2 068.4 3.36 3.60 0.12 0.09 223.6 239.4 109.0 2 060.4 3.36 3.60 222.5 108.3

Mineral Reserves as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes

Mt
Width

cm

4E 
Grade

g/t

6E 
grade

g/t
Ni
%

Cu
%

4E 
Moz

6E 
Moz

Pt 
Moz

Tonnes
Mt

Width
cm

4E 
Grade

g/t

6E 
grade

g/t
4E 

Moz
Pt 

Moz

MSZ Proved 51.3 276 3.31 3.50 0.10 0.07 5.5 5.8 2.7 21.0 274 3.31 3.50 2.2 1.1
Probable 60.1 275 3.31 3.49 0.10 0.07 6.4 6.8 3.2 62.6 275 3.37 3.56 6.8 3.4

Total 111.5 3.31 3.50 0.10 0.07 11.9 12.5 5.9 83.7 3.36 3.54 9.0 4.5

Zimplats MSZ 6E metal ratio

Pt

Pd

Rh

Ru

46.8

37.6

4.0

3.6

Ir 1.7

6.3Au
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Total Zimplats Mineral Resources 
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Operation requires a real long-term basket price of between 
r21 000 to r22 000 to be economically viable. While the real 
spot basket price as at 30 June 2016 was r22 600 (US$1 555), 
the Zimplats internal long-term real basket price is r29 318 
(US$1 975) and the equivalent calculated consensus price is 
r29 276 (US$1 972).

Compliance 
Zimplats Mineral resources and Mineral reserves are estimated 
and reported in accordance with the Implats code of practice for 
the estimation, classification and reporting of Mineral resources 
and Mineral reserves. The code of practice is an Implats 
Group-wide protocol that seeks to provide more prescriptive 
guidance than the Australasian Code for reporting Exploration 
results, Mineral resources and Mineral reserves, the Joint Ore 
reserve Committee Code (JOrC Code), 2012 Edition. Zimplats 
Mineral resources and Mineral reserves also meet the 
requirements of the Code for the Technical Assessment and 
Valuation of Mineral and Petroleum Assets and Securities for 
Independent Experts reports, the VALMIN Code, 2005 edition.
 
The Lead Competent Persons designated in terms of the JOrC 
Code, who took responsibility for the reporting of Mineral 
resources and Mineral reserves as of 30 June 2016, are Steven 
Duma, (Pr. Sci. Nat), AusIMM and Caston Mutevhe, (Pr. Eng) 
ECSA, SAIMM who are full-time employees of Zimplats. Steve is 
responsible for Mineral resources and has 19 years of experience 
in mining and exploration of which 8 years have been in platinum in 
Zimbabwe and South Africa. Caston is responsible for Mineral 
reserves and has 22 years of experience in mining of which 8 
years have been in the platinum mining industry in Zimbabwe. 
Implats has written confirmation from the Lead Competent 
Persons that the information disclosed in terms of these 
paragraphs are compliant with the JOrC Code and, where 
applicable, the relevant JOrC Table 1 and JSE Section 12 
requirements and that it may be published in the form, format and 
context in which it was intended.

Valuation
The economic viability of the Zimplats Mineral reserves is tested 
by means of net present value calculations over the LoM of the 
reserve, determining the lowest real rand basket price that would 
still render the reserve viable. This is then tested against the 
internal Zimplats estimate of the real long-term basket price, the 
spot price as at 30 June 2016 and a consensus view from various 
financial institutions. These tests indicate that the Zimplats 

Relationship between exploration Results, Mineral Resources and Mineral Reserves (100%)

Consideration of mining, metallurgical, processing, infrastructural, economic, marketing, legal, 
environmental, social and governmental factors (the “modifying factors”)

Mineral Resources

Total 109Moz Pt

Mineral Reserves

Total 5.9Moz Pt

Reported as in situ
mineralisation estimates

Reported as mineable
production estimates

Increasing
level of

geoscientific
knowledge

and
confidence

Probable

3.2Moz Pt 

Proved

2.7Moz Pt

Inferred

60.4Moz Pt

Indicated

38.7Moz Pt

Measured

9.8Moz Pt

Zimplats
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Key operating statistics 

  2016 2015 2014 2013 2012

Production  
Tonnes milled ex mine (000t) 6 406 5 164 5 939 4 683 4 393
Head grade 6E (g/t) 3.48 3.47 3.47 3.53 3.53
Platinum in matte (000 oz) 289.8 190.0 239.7 198.1 187.1
PGM in matte (000 oz) 616.8 406.0 515.5 416.2 396.4

Cost of sales (rm) (6 198) (4 181) (3 934) (2 708) (2 076)
On-mine operations (rm) (2 904) (2 071) (1 850) (1 350) (1 012)
Processing operations (rm) (1 572) (1 232) (1 139) (711) (571)
Other (rm) (1 722) (878) (945) (647) (493)

Total cost (rm) 4 721 3 650 3 208 2 283 1 795
Per tonne milled (r/t) 737 707 540 488 409

($/t) 51 62 52 55 53
Per Pt oz in matte (r/oz) 16 291 19 211 13 383 11 524 9 594
  ($/oz) 1 130 1 683 1 291 1 307 1 239

Financial ratios
Gross margin ex mine (%) 8.2 10.3 34.1 34.9 43.4

Capital expenditure (rm) 981 968 1 166 1 381 2 104
  ($m) 68 85 112 157 272

 

Selecting core for laboratory testwork, Zimplats.

Zimplats
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Zimplats MSZ Mineral Resources and Mineral Reserves
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Mimosa is located 20km west of the town of Zvishavane, 150km 
east of Bulawayo on the Wedza Complex of the Great Dyke in 
Zimbabwe.

Mimosa

History
Mining operations started in the Mining 
Company (Mimosa) area in 1926 with 
mineral extraction from oxide ores in 
the North Hill. Operations lasted 
approximately two years and 
approximately 60oz of platinum was 
recovered. Union Carbide Zimbabwe 
secured an EPO in the Wedza area over 
the Mimosa deposit in 1962. Exploration 
and trial mining were periodically 
undertaken over a 30-year period. 
Mimosa was acquired by Zimasco from 
Union Carbide in 1993. Zimasco piloted 
platinum mining in Zimbabwe by 
resuscitating the operation and steadily 
increasing production to 1 000 tonnes 
per day, which was achieved in 1998. In 
July 2001, Implats acquired a 35% stake 
in Mimosa and increased this stake to 
50% with a further acquisition of 15% 
in August the following year. Aquarius 
acquired a 50% stake in Mimosa during 
the same year. Sibanye Gold concluded 
a deal on 12 April 2016 which resulted in 
Sibanye Gold Ltd acquiring all the shares 
that formerly belonged to Aquarius. 
Mimosa is wholly owned by Mimosa 
Investments Limited, a Mauritius-based 
company held by Implats and Sibanye in 
a 50:50 joint venture.

Ground penetrating radar survey, Mimosa.
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Mimosa locality map showing the Mimosa 
lease area

Mineral rights 
The Mimosa mining rights are covered by a mining lease 
covering an area of 6 591 hectares. The mining lease, namely 
Lease No 24, was granted to Mimosa on 5 September 1996. 
The lease was registered for nickel, copper, cobalt, gold, silica, 
chromite and platinum group minerals and Mimosa Mines (Pvt) 
Ltd currently holds the mining rights to that lease. The lease 
agreement gives Mimosa exclusive mining rights for PGMs and 
base metals within the vertical limits of its boundary. 

The GoZ has been pursuing the greater participation in the 
mining sector by indigenous Zimbabweans. Implats is 
continuing to engage with the GoZ with respect to agreeing 
plans for the indigenisation of Mimosa. The current position on 
the implementation of the indigenisation plans remains unclear 
and depending on what position is ultimately taken by the GoZ, 
Implats’ attributable Mineral Resources and Mineral Reserves 
may be significantly reduced.
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Mimosa

Mimosa holds contiguous mining rights over the above 
mentioned areas totalling 6 591ha. The indigenisation plan 
has not been completed and the reported attributable Mineral 
resources and Mineral reserves are still at the same 
attributable ownership level of 50%.

Given the above, it must be noted that Mimosa has the legal 
entitlement to the minerals being reported upon without any 
known impediments.

Infrastructure
The mining operation is well established with a mature 
infrastructure. The mine currently extracts 2 900 Ml raw water 
per annum from the Khumalo weir. The weir is 6km from the 
mine and located in the Ngezi river. The river is supplied 
downstream from the Palawan Dam. Water is released from 
the dam for the mine and other water use permit holders.

The power supply to the mine is through a 132kV overhead 
powerline feeder teeing off Mberengwa switching station 
located ±15km south of the Mimosa Mine consumer sub-
station. The maximum load capacity of the line feeding the 
mine consumer sub-station is 118MVA. It is adequate to 
accommodate an additional load.

The access tar road to the mine is in a good condition and well 
maintained. The nearest railway station (Bannockburn) is 16km 
from the mine.

Environmental 
All environmental parameters are covered in the mine’s 
Environmental Impact Assessment (EIA) covering the whole 
mining lease. Project specific EIAs are also carried out as and 
when required. Mimosa is certified to operate on an ISO 14001 
and OSHAS 18001 business management system. The system 
has a comprehensive, auditable method of identifying, 
implementation, monitoring and tracking of all aspects and 
impacts of its activities to the environment. The system is 
subject to internal reviews, audits and also external audits.

MIMOSA – MSZ 
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Geology
PGM mineralisation at Mimosa is located in four erosionally 
isolated and fault-bounded blocks, namely, from north to south, 
the North Hill orebody, South Hill orebody, Mtshingwe Block 
orebody and Far South Hill orebody areas. Each of these 
blocks is host to a pyroxenite layer known as the P1 pyroxenite 
layer which is overlain by a layer of gabbro. The platinum-
bearing Main Sulphide Zone (MSZ) is located in the 
P1 pyroxenite some 10m below the ultramafic/mafic contact. 
The MSZ is a continuous layer, 2m to 3m thick, and forms an 
elongated basin. The zone strikes in a north-northeasterly trend 
and dips at about 14° on the margins flattening towards the 
axis of the basin. The MSZ at Mimosa has a well-defined grade 
profile where peak base metal and PGM values are offset 
vertically, with palladium dominant towards the base, platinum 
in the centre and nickel towards the top. At Mimosa the MSZ is 
visually identified using pyroxene and sulphide mineralisation 
followed by confirmatory channel sampling. Minor faults and 
dykes are present at Mimosa. Although no potholes have been 
identified, low-grade areas and areas of no mineralisation, or 
“washouts”, have been intersected. These are all accounted for 
in the Mineral resource and Mineral reserve statement. 

Mimosa MSZ 6E metal ratio
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Mimosa

Modifying factors 
The modifying factors used to convert Mineral resources to Mineral reserves are derived from historical performance while taking 
future anticipated conditions into account. The following modifying factors were applied to the resources:

Key factors and assumptions

Main Sulphide Zone Factors
Long-term price assumptions 
in today’s money**

Geological losses 11 – 26% Platinum US$/oz 1 260

Mineral resource Area 2 351 ca Palladium US$/oz 815

Pillar factors 22 – 28% rhodium US$/oz 1 045

resource dilution 8 – 12% ruthenium US$/oz 35

Mine call factor 92 – 96% Iridium US$/oz 460

relative density 3.15 – 3.18 Gold US$/oz 1 080

resource width 200cm Nickel US$/t 13 955

Stoping width 200cm Copper US$/t 5 730

Concentrator recoveries 78 – 80% Exchange rate r/US$ 14.80

**Supporting the Mineral Reserve estimates (Implats price forecast).

Mining methods and mine planning 
Mimosa is a shallow underground mine accessed by the Blore 
Decline Shaft system. The bord and pillar mining method is 
employed and stoping widths average around 2m. The bord 
widths vary from 15m, 7m to 6m wide, depending on the 
ground control district. Minimum pillar sizes are dependent on 
depth to give a safety factor of greater than 1.6, with pillars 
being 10m x 3m above 16 level, 10m x 3.5m from 16 Level and 
below, 10m x 4.5m and 4m x 8m in 6m bords in special areas 
as determined by the ground control districts. The strike pillars 
in panels are elongate along strike to cater for the predominant 
east-west faults and dykes and to avoid shear movement 
down-dip. Mining bords advance along strike. The mining cycle 
involves mechanised support drilling and installation, 
mechanised face drilling, charging and blasting and mechanised 
lashing onto a conveyor network to an underground bunker. 

From the bunker ore is conveyed out to a surface stockpile. 
Optimum stoping widths and mining cut selection are regularly 
reviewed given variation in metal prices and the non-linear 
distribution on the different metals. Mining models are defined 
relative to the platinum peak and recent work confirmed that a 
2m slice is presently the optimum cut. The Mineral resources 
and Mineral reserves listed below are based on a slice that 
extends from 0.45m above the platinum peak datum to 1.55m 
below the datum. The reported mined grade is based on 
inverse distance block modelling of borehole values using 
Surpac™. Mine design and scheduling is done using 
MineShed™. The mine plan is derived from a target milling 
throughput. Strategic stockpile levels are factored into the 
volumes to be hoisted. Losses due to mining and geology are 
applied to the planned tonnages and then consolidated into the 
LoM profile. The LoM I depicted overleaf includes on-reef 

6E metal ratio (%)
Main Sulphide Zone

Platinum % 46.3

Palladium % 36.1

rhodium % 3.8

ruthenium % 3.5

Iridium % 2.8

Gold % 7.5

Implats’ interest Mining right (ha) Prospecting right (ha)

Mimosa 50% 6 591 0
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stoping from the Wedza shaft Mineral reserve area into 
the southern part of the South Hill orebody known as the 
Mtshingwe area. The updated LoM indicate the new mine plan, 
which dictated accelerated mining of the Mtshingwe block, in 
order to deliver a constant head grade to the mill.

An exercise was conducted to estimate the impact of LoM II 
and III on the viability of the tail of LoM I. Indications are that 
some 4% to 6% of the LoM I and also the Mineral reserve 
estimate will not be viable if LoM II does not materialise.

Processing
Mimosa has a concentrator plant on site where initial 
processing is done. Concentrate is transported by road to 
Impala Mineral Processes in rustenburg in terms of an offtake 
agreement with IrS. An alternative option for local beneficiation 
is being pursued. A feasibility study is also in progress to 
investigate the viability to increase output by some 30%.

Mimosa top risks
The Group risk management process is briefly described on 
page 13. In this context the top risks identified at Mimosa are:
●● Metal price fluctuations
●● Tax on unbeneficiated platinum
●● Unavailability of reliable and secure power
●● Major safety incidents
●● Sovereign risk
●● resource nationalisation – Indigenisation
●● Social licence to operate
●● Global recession
●● Skills flight
●● Access to capital funding

Mineral Resource and Mineral Reserve 
estimation and reconciliation
The updated Mineral resource and Mineral reserve estimates 
are tabulated below. The statement above reflects the total 
Mineral resource and Mineral reserve estimate for Mimosa 
as at 30 June 2016. Mineral resources are quoted inclusive 
of Mineral reserves. Mineral resource estimates allow for 
estimated geological losses, while no allowance is made for 
anticipated support pillar losses during eventual mining. Mineral 
resource grades are quoted in situ, while Mineral reserve 
grades are quoted after applying mine to mill modifying factors. 
The Mineral resource estimates have been done using 
Surpac™ software to apply inverse distance techniques. 
Current Mineral resource and Mineral reserve estimates have 
included latest assay results, however, assay results from the 
2016 drilling campaign are pending and will be reflected in the 
next update of the estimates. 

The Mineral reserves quoted reflect anticipated grades 
delivered to the mill and estimations are aligned to the business 
plan by estimating tonnes and grades at 2m mining width. No 
Inferred Mineral resources have been converted into Mineral 
reserves. The Mineral reserve statement as at 30 June 2016 
includes a large portion of the Mtshingwe block given the 
project approval and continued development into this area. 

rounding of numbers may result in minor computational 
discrepancies. Mineral resource estimates are inherently 
imprecise in nature. The results tabulated in this report must 
be read as estimates and not as calculations. Inferred Mineral 
resources in particular are qualified as approximations. The 
updated pillar design in selected ground district areas impacted 
on the overall extraction rate, but the year-on-year comparisons 
indicate that there has been no material change since the 
30 June 2015 statement. The main change can be attributed 
to normal mining depletion. 
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In addition a summary illustration of the progression of Mineral 
resources to Mineral reserves is depicted below, showing the 
total Mineral resource estimates (“inclusive” style reporting), 
those Mineral resources not progressed to Mineral reserves 

(“exclusive” style reporting), the proportion of Mineral resources 
that is progressed to Mineral reserves and the summary 
Mineral reserves as derived after modifying factors, including 
dilution.
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Mimosa Main Sulphide Zone Mineral Reserves  
(Inclusive of dilution)

Mt 6e g/t Moz Pt
30.4 3.85 1.7

Mimosa Main Sulphide Zone Mineral Resources progressed to Mineral Reserves

Mt 6e g/t Moz Pt
43.3 3.94 2.6

Mimosa Main Sulphide Zone Mineral Resources not progressed to Mineral Reserves

Mt 6e g/t Moz Pt
82.1 3.76 4.6

Mimosa Main Sulphide Zone Mineral Resources inclusive of Mineral Reserves

Mt 6e g/t Moz Pt
125.5 3.82 7.2

M
im

os
a 

M
in

er
al

 r
es

ou
rc

e 
 

pr
og

re
ss

io
n

Mine dump survey, Mimosa.

Mimosa
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Mimosa Mineral Resources and Mineral Reserves – 100% (inclusive reporting)
as at 30 June 2016

Mineral Resources as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
Ni
%

Cu
%

4E
Moz

6E
Moz

Pt 
Moz

Tonnes
Mt

Width
cm

4E 
grade

g/t

6E 
grade

g/t
Pt 

Moz

South Hill MSZ
Measured 44.6 200 3.78 4.00 0.14 0.11 5.4 5.7 2.7 46.6 200 3.78 4.00 2.8
Indicated 13.4 200 3.47 3.69 0.14 0.12 1.5 1.6 0.7 13.4 200 3.47 3.69 0.7

Inferred 7.0 200 3.60 3.79 0.15 0.10 0.8 0.9 0.4 7.0 200 3.60 3.79 0.4
Inferred (oxides) 4.4 200 3.16 3.30 0.12 0.11 0.4 0.5 0.2 4.4 200 3.16 3.30 0.2

Total 69.4 3.66 3.87 0.14 0.11 8.2 8.6 4.05 71.4 3.67 3.88 4.2

North Hill MSZ
Measured 18.2 200 3.47 3.68 0.14 0.10 2.0 2.1 1.0 18.2 200 3.47 3.68 1.0
Indicated 16.3 200 3.61 3.84 0.16 0.12 1.9 2.0 0.9 16.3 200 3.61 3.84 0.9

Inferred 2.0 200 3.52 3.74 0.14 0.10 0.2 0.2 0.1 2.0 200 3.52 3.74 0.1
Inferred (oxides) 7.6 200 3.53 3.75 0.15 0.11 0.9 0.9 0.4 7.6 200 3.53 3.75 0.4

Total 44.0 3.54 3.75 0.15 0.11 5.0 5.3 2.5 44.0 3.54 3.75 2.5

Far South Hill MSZ
Measured 4.4 200 3.70 3.94 0.14 0.11 0.53 0.56 0.3 4.4 200 3.70 3.94 0.3
Indicated 1.5 200 3.86 4.11 0.15 0.11 0.19 0.20 0.1 1.5 200 3.86 4.11 0.1

Inferred 0.05 200 3.94 4.19 0.16 0.11 0.01 0.01 0.0 0.0 200 3.94 4.19 0.0
Inferred (oxides) 6.0 200 3.40 3.63 0.13 0.10 0.66 0.07 0.3 6.0 200 3.40 3.63 0.3

Total 12.1 3.57 3.81 0.14 0.11 1.4 1.5 0.7 12.1 3.57 3.81 0.7

Overall total 125.5 3.61 3.82 0.14 0.11 14.6 15.4 7.2 127.5 3.62 3.83 7.4

Mineral Reserves as at 30 June 2016 as at 30 June 2015

Orebody Category
Tonnes

Mt
Width

cm

4E 
grade

g/t

6E 
grade

g/t
Ni
%

Cu
%

4E
Moz

6E
Moz

Pt
Moz

Tonnes
Mt

Width
cm

4E 
grade

g/t

6E 
grade

g/t
Pt 

Moz

South Hill MSZ (Wedza)
Proved 15.6 200 3.46 3.69 0.16 0.12 1.7 1.9 0.9 18.7 200 3.47 3.71 1.0

Probable 1.5 200 3.29 3.51 0.14 0.11 0.2 0.2 0.1 1.6 200 3.29 3.51 0.1

Total 17.1 3.44 3.68 0.15 0.11 1.9 2.0 0.9 20.3 3.46 3.69 1.1

South Hill MSZ (Mtshingwe)
Proved 4.0 200 3.88 4.13 0.14 0.11 0.5 0.5 0.2 4.2 200 3.88 4.14 0.3

Probable 9.3 200 3.75 4.03 0.13 0.10 1.1 1.2 0.5 9.3 200 3.75 4.03 0.5

Total 13.3 3.79 4.06 0.13 0.10 1.6 1.7 0.8 13.5 3.79 4.07 0.8

Total South Hill Mineral Reserve 30.4 3.59 3.85 0.15 0.11 3.5 3.8 1.7 33.8 3.59 3.84 1.9

Mimosa attributable Mineral Resources and Mineral Reserves

30 June 
2013
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2014

30 June 
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30 June 
2016
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Total Mimosa Mineral Resources 
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Valuation 
The economic viability of the Mimosa Mineral reserves is tested 
by means of net present value calculations over the LoM of the 
reserve, determining the lowest real rand basket price that 
would still render the reserve viable. This is then tested against 
the internal Mimosa estimate of the real long-term basket price, 
the spot price as at 30 June 2016 and a consensus view from 

various financial institutions. These tests indicate that the 
Mimosa Operation requires a real long-term basket price of 
between r19 000 to r21 000 to be economically viable. While 
the real spot basket price as at 30 June 2016 was r22 600 
(US$1 555), the Mimosa internal long-term real basket price is 
r29 318 (US$1 975) and the equivalent calculated consensus 
price is r29 276 (US$1 972).

Compliance
Mimosa has adopted the SAMrEC Code for its reporting. The 
Lead Competent Person for Mimosa is Dumisayi Mapundu, a 
full-time employee of Mimosa. The competent person, CertSci Nat 
SACNASP registration No 200021/05, has 20 years’ relevant 
experience and Implats has written confirmation from the Lead 
Competent Person that the information disclosed in terms of these 
paragraphs are compliant with the SAMrEC Code and, where 
applicable, the relevant Table 1 and JSE Section 12 requirements 
and that it may be published in the form, format and context in 
which it was intended.

Relationship between exploration Results, Mineral Resources and Mineral Reserves (100%)

Consideration of mining, metallurgical, processing, infrastructural, economic, marketing, legal, 
environmental, social and governmental factors (the “modifying factors”)

Mineral Resources

Total 7.2Moz Pt

Mineral Reserves

Total 1.7Moz Pt

Reported as in situ
mineralisation estimates

Reported as mineable
production estimates

Increasing
level of

geoscientific
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and
confidence

Probable

0.6Moz Pt 

Proved
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Measured
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Key operating statistics 

  2016 2015 2014 2013 2012

Production
Tonnes milled ex mine (000t) 2 641 2 586 2 453 2 381 2 324
Head grade 6E (g/t) 3.88 3.93 3.92 3.95 3.93
Platinum in concentrate (000 oz) 119.7 117.4 110.2 100.3 106.0
PGM in concentrate (000 oz) 253.7 250.1 234.6 214.8 222.8

Cost of sales (rm) (3 372) (2 640) (2 398) (1 956) (1 498)
On-mine operations (rm) (1 764) (1 375) (1 425) (1 110) (813)
Concentrating operations (rm) (632) (501) (375) (311) (242)
Other (rm) (976) (764) (598) (535) (443)

Total cost (rm) 2 525 2 043 1 958 1 576 1 193
Per tonne milled* (r/t) 956 790 798 662 513

($/t) 66 69 77 75 66
Per Pt oz in concentrate (r/oz) 21 094 17 402 17 768 15 713 11 255
  ($/oz) 1 463 1 525 1713 1 782 1 453

Financial ratios
Gross margin ex mine (%) (3.3) 22.9 19.3 24.2 37.7

Capital expenditure (rm) 456 343 349 265 497
  ($m) 32 30 34 30 64

 

Wedza Shaft, Mimosa.

Mimosa
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Mimosa Mineral Resources and Mineral Reserves
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Afplats and the adjacent prospecting rights area of Imbasa and  
Inkosi is situated on the farms Leeuwkop 402 JQ, Kareepoort 407 JQ, 
Wolvekraal 408 JQ and portions of the farm Hartebeestpoort B 410 JQ, 
which is located about 15km west of the town of Brits in the North West 
province, in the western limb of the Bushveld Complex.

Afplats, Imbasa and Inkosi

History
Implats acquired its interest in the 
Afplats, Imbasa and Inkosi mineral rights 
through the acquisition of African 
Platinum Plc in 2007. Since the 
dissolution of African Platinum Plc, the 
Afplats, Imbasa and Inkosi prospecting 
rights are held by Implats together with 
joint venture partners. The ownership of 
Afplats comprising the farms Leeuwkop, 
Kareepoort and Wolvekraal, is jointly 
owned by Implats (74%) and the 
Bakwena community (Ba-Mogopa 
Platinum Investments (Pty) Ltd, 26%). 
The remainder of the Imbasa/Inkosi 
interest is held by a BEE partner Pfula 
Investments (Pty) Ltd. The Mineral 
Resources of the three areas are 
therefore reported separately to reflect 
this ownership. The extent of the 
different areas is listed on page 96 
together with Implats’ interest.

In November 2010 the respective boards 
approved the commencement of a 
feasibility study, with the early work 
for the pre-sink of the main shaft 
commencing on 1 April 2011. This 
feasibility study was completed in 2011. 

During November 2013, a decision was 
made that another feasibility study be 
undertaken that would convert the 
conventional mining layout into a bord 
and pillar layout. This work was 
completed by December 2014, but was 
not approved by the board. The vertical 
shaft sinking project has been stopped 
and the Leeuwkop Project has been 
deferred for four years. By December 
2014, the main shaft has been sunk to 
1 198m below surface, having traversed 
the Merensky Reef.

Depth marking by exploration drillers.
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Mineral rights
Afplats is currently the holder of the Leeuwkop mining right, in 
respect of the farm Leeuwkop 402 JQ to mine platinum group 
metals and other base metals and by products. The new-order 
mining right was awarded for a 30-year period in 2008. In terms 
of the MPRDA holders of the mining rights may apply for more 
than one renewal period of a maximum of 30 years each as per 
the supporting Mining Work Programme, 60 working days 
before the relevant expiry date.

Afplats is also the holder of the Kareepoort 407 JQ and 
Wolvekraal 408 JQ prospecting right relating to all minerals, 
excluding dimension stone. The prospecting right was awarded 
for a five-year period, renewable for a maximum of three more 
years. The expiry date of the prospecting right was 26 June 
2012. The renewal application was manually lodged with the 
DMR on 23 March 2012.

An application was lodged on 6 June 2013, under section 102 
of the MPRDA, to amend the Afplats mining right by incorporating 
the prospecting area into the existing mining right. This application 
has not yet been executed. 

On 15 December 2015 Afplats submitted its detailed Section 
52 application in terms of the MPRDA, in which it has advised 
the Minister of Mineral Resources of the deferment of the 
Afplats Leeuwkop Mine Project relating to the Afplats 
Leeuwkop Mining Right. 

A converted prospecting right was received on 2 July 2005 by 
Inkosi Mining (Proprietary) Ltd (Inkosi). Inkosi applied for the 
renewal of this prospecting right for an additional three-year 
period. The renewal is still pending. An additional 274ha was 
awarded to Inkosi (known as the Gap area) on 3 February 
2009. It expired in February 2012. A renewal was lodged in 
November 2011 and was executed in February 2015. 

The prospecting right of the Imbasa Project was awarded to 
Imbasa (Pty) Ltd (Imbasa) by the DMR on 7 June 2006 for all 
minerals. Imbasa applied for the renewal of this prospecting 
right for an additional period of three years. The renewal is still 
pending.
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Mining 
right

(ha)

Pros-
pecting

right
(ha)

Implats’ 
interest 

(%)

Afplats 4 602 1 065 74

Imbasa 1 673 60

Inkosi 2 584 49

The company structure of Afplats, Imbasa and Inkosi is shown 
below, illustrating the ownership.

Pfula 
(general gqiba 55%,  

eNRC 45%)

Ba-Mogopa 
Platinum 

Investments 
(Pty) Ltd

IMBaSa 
PLatINuM

40%

60%
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INkoSI 
PLatINuM

49%

afPLatS

27%

73%

IMPala PlatInuM HoldIngs lIMIted

Infrastructure
Afplats’ Leeuwkop Shaft is accessed by a 1.8km tarred road, 
built by Afplats, from the existing provincial road R556. The 
current infrastructure includes the shaft sinking headgear and 
winder houses, electricity supply by Eskom through the Big 
Horn sub-station, potable water supply from the Madibeng 
Municipality, offices and change houses for the sinking 
contractor and Afplats employees. All infrastructure is in 
a secured fenced-off area.

The Imbasa and Inkosi project is being conducted from the 
Leeuwkop Shaft area and has no separate infrastructure at 
this stage.

environmental 
Surface topography, geo-hydrological and environmental study 
recommendations have been taken into account in positioning 
the surface infrastructure. The location of known heritage sites 
have been identified and demarcated. Suitable positions have 
been identified for the future waste dump and tailings dam. 
Detailed drainage arrangements were designed to ensure that 
the separation of clean and dirty water takes place, as no 
uncontrolled water run-off is permitted. A noise berm of 
adequate dimension to the south of the Leeuwkop Shaft has 
been designed that will minimise noise interference with the 
local village of Segwaelane some 800m away from the shaft.

geology
Both the Merensky and UG2 Reefs have been explored at 
Afplats, Imbasa and Inkosi, but only the UG2 Reef is currently 
considered to be economically exploitable. The UG2 Reef 
comprises a main and upper chromitite layer separated by 
narrow pyroxenite partings. This will be exploited as a single 
package. The Merensky Reef is the upper portion of the 
pyroxenite layer with a very thin chromitite stringer close to the 
hangingwall contact. Mineralisation peaks over the chromitite 
stringer and decreases into the footwall. The UG2 Reef occurs 
about 1 050m below surface at the southern boundary of the 
farm Leeuwkop. The vertical separation between the Merensky 
and UG2 Reefs averages 200m and both reefs dip northwards 
at 9°.

The Reefs will be disrupted by minor and major faults, dolerite 
dykes, late stage ultramafic replacement pegmatoid bodies and 
potholes. 
 
The UG2 Reef consists of two layers of chromitite, separated 
by thin layers of pyroxenite and is on average 1.35m thick 
across the Afplats, Imbasa and Inkosi areas. From a mining 
perspective it would be impractical and dangerous to mine the 
lower UG2 chromitite layer with a higher grade without the 
inclusion of the upper UG2 chromitite layer with a lower grade. 
The two UG2 chromitite layers were combined in the grade 
estimation and reported as the Mineral Resource width.

Afplats, Imbasa and Inkosi
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All the known geological losses are discounted from the Mineral 
Resources and a factor for the unknown geological losses is 
applied to the remainder of the areas. The global extraction rate 
for Afplats is 78% and for the Imbasa and Inkosi area 73%.

Mining methods and mine planning 
A feasibility study was completed in 2011, based on a 
conventional mining method layout. This feasibility study was 
approved by the Implats board. During November 2013, a 
decision was made that another feasibility study be undertaken 
that would convert the conventional mining layout into a bord 
and pillar layout. The mine planning was completed in a 3D 
spatial environment and the shaft sinking layout was updated to 
suit the mining method. This work was completed in December 
2014, but not approved by the board. The Mineral Resource 
has therefore not been reclassified to the Mineral Reserve 
category pending the full project approval and funding in 
accordance with Implats’ practice. The feasibility study area 
represents 42% of the Afplats Mineral Resource area.

The vertical shaft sinking project has been stopped and the 
Leeuwkop Project has been deferred for four years. By 
December 2014, the main shaft has progressed to a depth 
of 1 198m below surface – above the planned shaft bottom 
position of 1 396m below surface.

A pre-feasibility study for Imbasa and Inkosi, based on a 
conventional mining method, was completed in January 2014. 
Based on the work completed at Afplats’ Leeuwkop Project for 

a bord and pillar mining layout, it was decided that a desktop 
study be completed during FY2015 for the Imbasa and Inkosi 
area to compare four different mining methods. This work was 
completed by November 2015. Mechanised mining options 
were found more favourable than the conventional mining 
layout.

The indicative LoM profile for the Leeuwkop Project is included 
in the Impala discussion. This is under review given the present 
cash constraints and the consideration of a mechanised mining 
layout.

Mineral Resource estimation and reconciliation
No additional data was added to the Mineral Resource 
estimation and there is therefore no change to the previous 
statement. The following notes should be read in conjunction 
with the Mineral Resource table.

The Mineral Resource statement as at 30 June 2016 reflects 
the total estimate for the Afplats, Imbasa and Inkosi areas. The 
attributable Mineral Resources are reported in the summary 
sections. Implats has chosen not to publish the Merensky Reef 
Mineral Resource estimates as the eventual economic 
extraction is presently in doubt. The previous depth cut-off of 
2 350m below surface for Mineral Resources was reviewed 
during 2014 and was updated to reflect a 2 000m below 
surface cut-off. The eventual economic extraction of certain 
Mineral Resources below current and planned infrastructure is 
in doubt. These were excluded from the main Mineral Resource 
estimates. This impacted only on Inferred Mineral Resources 
and these areas are indicated in the accompanying map.

The estimate has been conducted using the Isatis™ software. 
A multi-pass search was used for the estimation and capping of 
extreme values was applied for UG2 Reef data. Estimated losses 
have been accounted for in the Mineral Resource calculation 
varying from 22% to 27%. There is no change in the UG2 Reef 
Mineral Resource estimate since the previous statement. The 
Mineral Resources are reflected in both 4E and 6E formats. 
Rounding of numbers may result in minor computational 
discrepancies. Mineral Resource estimates are inherently 
imprecise in nature. The results tabulated in this report must be 
read as estimates and not as calculations. Inferred Mineral 
Resources in particular are qualified as approximations.

Afplats, Imbasa and Inkosi
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afplats, Imbasa and Inkosi Mineral Resources (100%)
as at 30 June 2016

Mineral Resources as at 30 June 2016 as at 30 June 2015

orebody Category
tonnes

Mt
Width

cm

4e 
grade

g/t

6e 
grade

g/t
ni
%

Cu
%

4e
Moz

6e
Moz

Pt
Moz

tonnes
Mt

Width
cm

4e 
grade

g/t

6e 
grade

g/t
4e

Moz
Pt

Moz

afplats Measured 98.4 133 5.19 6.47 0.03 0.01 16.4 20.5 10.0 98.4 133 5.19 6.47 16.4 10.0
ug2 Indicated 10.8 136 5.11 6.36 0.03 0.01 1.8 2.2 1.1 10.8 136 5.11 6.36 1.8 1.1

Inferred 55.9 129 5.06 6.25 0.03 0.01 9.1 11.2 5.5 55.9 129 5.06 6.25 9.1 5.5

total afplats 165.1 5.14 6.39 0.03 0.01 27.3 33.9 16.6 165.1 5.14 6.39 27.3 16.6

Imbasa Indicated 28.2 137 4.59 5.74 0.03 0.01 4.2 5.2 2.6 28.2 137 4.59 5.74 4.2 2.6
ug2 Inferred 40.2 144 4.53 5.70 0.03 0.01 5.9 7.4 3.6 40.2 144 4.53 5.70 5.9 3.6
Inkosi Indicated 67.9 135 4.87 6.14 0.03 0.01 10.6 13.4 6.6 67.9 135 4.87 6.14 10.6 6.6
ug2 Inferred 38.4 142 4.64 5.88 0.03 0.01 5.7 7.3 3.6 38.4 142 4.64 5.88 5.7 3.6

total afplats 174.7 4.70 5.92 0.03 0.01 26.4 33.2 16.3 174.7 4.70 5.92 26.4 16.3
total 339.8 4.91 6.15 0.03 0.01 53.7 67.1 32.8 339.8 4.91 6.15 53.7 32.8

Compliance 
Implats is committed to independent third-party reviews of 
Mineral Resource and Mineral Reserve estimates. These 
reviews, which provide assurance and assist with the principle 
of continuous improvement, are undertaken on a two-year 
cycle. 

The Mineral Corporation reviewed the processes followed at 
Afplats to compile the Mineral Resources and the input of the 
geology and Mineral Resources to estimate a Mineral Reserve 
during the feasibility study. This work was completed in 
December 2014. During 2013, an independent Mineral 
Resource estimate for the Inkosi and Imbasa area was 
completed by The Mineral Corporation. The estimates 
completed for Afplats, Imbasa and Inkosi are SAMREC 
compliant. The Mineral Corporation noted that the method of 
reconciliation reviewed gives detailed account of the movement 

of Mineral Resources – both into the inventory and between 
classification categories. The Mineral Resource classification 
is clear, transparent and auditable. 

During FY2016 a SAMREC Table 1 report was compiled for 
Afplats only and reviewed by The Mineral Corporation. A Table 
1 report will be completed for the Imbasa and Inkosi area 
during the next financial year.

The Lead Competent Person for Afplats is Jacolene de Klerk, a 
full-time employee of Impala. The Competent Person, PrSciNat 
SACNASP Registration No: 400085/10, has 11 years’ relevant 
experience. Implats has written confirmation from the lead 
Competent Person that the information disclosed in terms of 
these paragraphs is compliant with the SAMREC Code and, 
where applicable, the relevant Table 1 and JSE Section 12 
requirements, and that it may be published in the form, format 
and context in which it was intended.

Afplats, Imbasa and Inkosi UG2 6E metal ratio 
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Afplats, Imbasa and Inkosi UG2 Mineral Resources
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Vast proportions of the world’s chromium Mineral Resources are to 
be found in the Bushveld Complex of South Africa and the Great 
Dyke of Zimbabwe.

Chromium ore at Implats

The world chromium ore production originates from the mineral 
chromite (a chromium-iron oxide) in the rock or ore called 
chromitite. The majority of the chromium Mineral Resources 
of the world are to be found in the Bushveld Complex of South 
Africa and the Great Dyke of Zimbabwe, where it occurs as 
numerous thin and laterally contiguous stratiform chromitite 
layers, interlayered with mafic and ultramafic rocks.

Up to 11 chromitite layers are known in the Great Dyke, named 
from the top down as Seams 1 to 11. Thirteen chromitite layers 
are known in the Bushveld Complex, which are further clustered 
into three groups, the lower, middle and upper groups of 
chromitite layers. Named from the bottom up, they are termed 
LG1 to LG7, MG1 to MG4, and the UG1 and UG2. In places, 
individual chromitite layers may comprise multiple layers of 
subsidiary chromitite units, separated by intercalated silicate 
units.

Although some of the chromitite layers have been known since 
1865, limited mining only commenced in 1916 in the Bushveld 
Complex and in 1919 on the Great Dyke. The use and mining 
of chromium escalated after the conclusion of the Second 
World War. About half of the total world chromium ore 
production is mined from the Bushveld Complex.

In the Bushveld Complex, only the LG6, MG1 and UG2 
chromitite layers are amenable to underground mining. The 
uppermost chromitite layer (UG2) is between 50 and 400m 
below the Merensky Reef and hosts economically exploitable 
quantities of PGMs within the chromitite. The UG2 chromitite 
layer is therefore mined at all the Implats Operations, principally 
for the PGMs. Chromium can therefore be seen as a by-
product of the UG2 Reef in South Africa. The LG6 and MG1, 
with an average Cr2O3 grade of between 40% and 50%, is 
more than 250m below the UG2 Reef. They can therefore not 
be mined from the existing infrastructure at the Implats 
Operations and are mined by other operators close to surface 
in opencast and underground mining operations for the 
chromium content only.

The UG2 Reef at Impala has an average in situ Cr2O3 grade of 
about 33%, and a mined grade of about 16%. The mined ore 
from the UG2 Reef is milled and processed to recover the 
PGMs at the mine’s two PGM concentrator plants. The tailings 
from the central concentrator is pumped directly to the tailings 
dams, as this is predominantly Merensky Reef tailings. Some 
of the tailings generated by the UG2 PGM recovery plant is 
reprocessed at two metallurgical plants to recover the chromite. 
Impala has an off-take agreement with Merafe Resources and 
sells 220kt of chromite concentrate recovered at one of the 
chromite recovery plants. The second chromite recovery plant 
which is owned by Impala Chrome was commissioned in 2010 
and is operated by Chrome Traders (Pty) Ltd. Currently about 
230kt per annum of chromite is reprocessed by Chrome 

Traders and the remainder is pumped to the tailings dams. The 
retrieved chromite from the UG2 tailings has an average Cr2O3 
grade of about 42%. The number 3 and number 4 tailings 
dams at Impala currently contain about 500Mt of milled and 
processed ore, with an average Cr2O3 grade of less than 8%.

At the Marula Mine, ore from the UG2 Reef is milled and 
processed to retrieve the PGMs at the PGM recovery plant of 
the mine. The Makgomo chrome recovery plant subsequently 
reprocesses the UG2 tailings generated by the PGM recovery 
plant to extract the chromitite. The plant has been operating 
since 2010. Owned by Makgomo Chrome (Pty) Ltd, the plant is 
operated by Chrome Traders (Pty) Ltd, that has an off-take 
agreement whereby all of the chromite concentrate produced is 
purchased on a free carrier basis from the plant. Makgomo 
Chrome is 50% owned by the Marula Community Chrome (Pty) 
Ltd, 30% by Implats and 20% by Marula Platinum Mine. 
Currently about 150kt of chromite concentrate is produced per 
annum and the remainder is pumped to the tailings dams. The 
in situ grade of the UG2 chromitite layer at Marula has not been 
determined, but the chromite concentrate has an average 
Cr2O3 grade of about 42%. The tailings dam at Marula currently 
contains about 15.7 million tonnes of milled and processed 
UG2 ore at an average Cr2O3 grade of about 12%.

At the Two Rivers Platinum Mine, ore from the UG2 Reef is 
milled and processed to recover the PGMs at the mine’s 
MF2 PGM concentrator. The chromite recovery plant then 
reprocesses the UG2 tailings generated by the concentrator 
to recover the chromite. The chromite recovery plant was 
commissioned in 2013. The plant is owned and operated by 
Two Rivers, which also has an off-take agreement with Chrome 
Traders whereby all of the concentrate produced is purchased 
on a free carrier basis from Two Rivers. Currently about 240kt 
per annum of chromite is produced at a Cr2O3 grade of 41.5%, 
and a silica content of less than 3%, and the remainder is 
pumped to the tailings dams. The UG2 tailings at Two Rivers 
that have been reprocessed have an average Cr2O3 grade of 
about 15%. The tailings dams at Two Rivers currently contain 
about 24 million tonnes of milled and processed ore with an 
average Cr2O3 grade of about 17%.

No mining has taken place at Afplats, Imbasa and Inkosi. The 
UG2 Reef in this area has an average in situ Cr2O3 grade of 
about 31%.

At Zimplats the uppermost chromitite layer (Seam 1) is about 
220m below the MSZ. It can therefore not be mined from the 
existing infrastructure and is mined by other operators and 
artisanal miners close to surface for its chromium content only. 
This is also the case at Mimosa.

The available information is currently not sufficient to support a 
comprehensive Mineral Resource or Mineral Reserve statement 
for the chromium ore production by Implats.
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Implats has adopted an approach to exclude those areas where the 
eventual economic extraction is in doubt from the Mineral Resource 
estimates. Amongst others, all areas deeper than 2 000m below 
surface are excluded from the Mineral Resource statement.

Areas excluded from Mineral Resource estimates

Implats introduced a depth cut-off in 2010 whereby mineralisation 
below a certain depth is excluded from the Mineral Resource 
estimate. This depth cut-off is applicable to the Bushveld 
Complex setting and is reviewed annually considering a range of 
assumptions, specifically the virgin rock temperature (VRT), 
cooling requirements, available technology, support design and 
other cost, prices and mining depth limits presently in the 
platinum industry. It is recognised that while the actual depth 
cut-off could vary from area to area and over time as conditions 
vary a constant depth is assumed for all operations at present. 
The depth cut-off of 2 350m was applied during the 2013 Implats 
Mineral Resource estimates and equated approximately to a VRT 
of 73° C. The depth cut-off was effectively set at 2 000m below 
surface in 2014. Additional to the depth cut-off areas, various 
Mineral Resource blocks are considered on a case-by-case basis. 
Effectively all mineralisation deeper than 2 000m below surface 
has now been excluded from the Mineral Resource statements, 
as well as other areas where the eventual economic extraction is 
in doubt.

In order to avoid confusion, these areas are not reported with 
the Mineral Resources but separately in this section as 
exploration results. For further clarity, note that these are 
excluded from the summation of total Mineral Resources per 
area and the attributable Mineral Resources. These areas are 
indicated as excluded Mineral Resources on the Mineral 
Resource maps per operation.

The indicative quantum of such exploration results are as 
follows:
●● At Impala the estimate for the areas underlain by the 

Merensky and UG2 Reef that are excluded in the Mineral 
Resource estimates is in the order of some 28Moz Pt. 
More than 60% of these areas occur at depths greater 
than 2 350m below surface

●● At Afplats all of the Merensky Reef is excluded from the 
Mineral Resource estimates given the unlikely eventual 
economic extraction. In addition, there are areas where the 
UG2 Reef occurs at depths deeper than 2 000m and these 
are excluded in the Mineral Resource estimates listed in the 
Afplats section. The indicative quantum of such exploration 
results is in the order of some 22Moz Pt for the UG2 Reef 
and Merensky Reef

●● At Two Rivers, an area west of the major fault on the farms 
Kalkfontein and Buffelshoek is excluded from the Mineral 
Resource estimate. The indicative quantum of such 
exploration results is in the order of some 9Moz Pt in total 
for the Merensky and UG2 Reefs

●● At Zimplats, areas which are excluded from the Mineral 
Resource estimates are indicated on the Mineral Resource 
maps. These are mostly low grade areas and the quantum 
of these is not material in comparison with the total estimate 
for Zimplats.

Sulphides in Merensky Reef core, Impala.
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