PERFORMANCE AGAINST OBJECTIVES ORE RESERVES AND MINERAL RESOURCES

ORE RESERVES
AND MINERAL RESOURCES
TRANSPARENCY, COMPETENCY AND MATERIALITY
Introduction and scope
Kumba’s 2013 Ore Reserves and Mineral Resources
Statement is reported in accordance with the South African
Code for the Reporting of Exploration Results, Mineral
Resources and Mineral Reserves (SAMREC Code – 2007
edition; July 2009 amended version), incorporated in the
company’s business processes via a Reserve and Resource
Reporting policy (http://www.angloamericankumba.com/
sd_policies.php), to ensure that Kumba, listed as a minerals
company on the JSE, meets the necessary listing
requirements.
The ﬁgures quoted in this document, reported on a 100%
basis irrespective of attributable shareholding that is
separately indicated in this statement per site, serves as an
indication of Kumba’s ore reserve and mineral resource
status at 31 December 2013*. It is not an inventory of all
mineral occurrences identiﬁed, but is a realistic estimate of
those which, under assumed and justiﬁable technical, legal
and economic conditions, may be economically extractable
currently (ore reserves) and in the future (mineral
resources). The term ‘ore reserves’ in the context of this
report has the same meaning as mineral reserves, as
deﬁned by the SAMREC Code. In the case of Kumba, the
term ‘ore reserves’ is preferred because it emphasises the
difference between these and mineral resources.

This statement is a condensed version of the full 2013
in-house Kumba Resource and Reserve Statement and
Audit Committee Report, derived from detailed site Ore
Reserves and Mineral Resources Statements, the latter
structured to address all aspects listed in the checklist and
guideline of reporting and assessment criteria table of the
SAMREC Code.
The declaration of ore reserves in this document is derived
from indicated and measured mineral resources only, that
is those modiﬁed or converted into proved or probable ore
reserves or ROM, which in turn have been scheduled for
processing.
Mineral resources are declared in addition to ore reserves.
Commodity prices and exchange rates used to estimate the
economic viability of ore reserves and reasonable
prospects for eventual economic extraction (RPEEE) of
mineral resources are based on Anglo American plc’s
long-term forecasts for iron ore, adjusted to what is referred
to as ‘effective market prices – free-on-rail’ for each Kumba
site. The costs are based on site-speciﬁc budget ﬁgures.
Both long-term prices and costs are used to derive an
optimal pit shell, which after being engineered into a pit
design, deﬁne a speciﬁc Kumba site’s ore reserves, as well
as a resource shell that spatially envelopes that portion of
the iron ore considered to have RPEEE.

Geographic locations of Kumba operations and projects
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Figure 1: Geographic locations of Kumba operations and projects for which ore reserves and mineral resources have been declared.

* At the date of reporting (31 December 2013) SIOC was awaiting the grant of the mining right of the rail properties at Sishen mine. In order to highlight and account for the tenure risk, 128Mt
of proved ore reserves situated beneath and to the west of the rail properties were reclassiﬁed as probable ore reserves in the 2013 Ore Reserves and Mineral Resources Statement.
The DMR has, subsequent to the date of reporting, on 11 February 2014, granted SIOC the mining right for the rail properties in question. The risk associated with the reserves has
therefore not materialised and the affected 128Mt of probable ore reserves will be reclassiﬁed as proved ore reserves in the 2014 Ore Reserves and Mineral Resources Statement.
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The latter, in combination with cut-off grades, which
consider existing beneﬁciation capabilities to meet product
quality speciﬁcations, deﬁne that portion of the iron ore
which is currently (ore reserves) and eventually economically
extractable (mineral resources).

These operations and projects (Figure 1) are:
• Sishen mine in the Northern Cape province near the town of
Kathu, which accounts for the bulk of Kumba’s production
• Kolomela mine in the Northern Cape province near the
town of Postmasburg
• Thabazimbi mine in Limpopo province near the town of
Thabazimbi

The optimal and resource shells applied at each site in 2013
are referenced to prices and exchange rates dated
September 2011. These will be reviewed again in 2014
using prices stipulated by Anglo American plc.

• the Zandrivierspoort project, approximately 25km
northeast of Polokwane in Limpopo province

Ore reserve estimates for the mining operations were
updated within six months before the end of the 2013
ﬁnancial year; while mineral resource estimates, reported in
addition to ore reserves, were estimated according to the
latest available geological models. Typically, these are
updated eight months before the end of the year of reporting.

Performance against objectives

ATTRIBUTABLE REPORTING
For this statement, all ore reserve, saleable product and
mineral resource (in addition to ore reserves) estimates,
whether Kumba’s attributable ownership in the speciﬁc
mineral asset is less than 50% or not, are reported as 100%
in Table 5, Table 6 and Table 7 respectively, with the
percentages attributable to Kumba indicated in the relevant
tables. The overall proportion attributable to SIOC and
Kumba is also summarised in Table 1.

This estimate of Kumba’s ore reserves and mineral
resources as portrayed in this statement, starts with a broad
overview and is followed by a more detailed description of
the ore reserves and mineral resources of the relevant
Kumba sites (operations and projects).

Table 1: Kumba and Anglo American plc attributable percentages for mineral assets held by SIOC
% attributable to SIOC1
Mineral asset

Kolomela mine
Sishen mine 2
Thabazimbi mine
Zandrivierspoort project 3

% attributable to Kumba

% attributable to other

2013

2012

2013

2012

2013

2012

100.0

100.0

73.9

73.9

26.1

26.1
26.1

78.6

100.0

58.1

73.9

41.9

100.0

100.0

73.9

73.9

26.1

26.1

50.0

50.0

37.0

37.0

63.0

63.0

1) The holding company SIOC is 73.9% owned by Kumba (as at 31 December 2013).
2) On 21 December 2011, the South African High Court ruled that SIOC, the operating company of Kumba, was the exclusive holder of mineral rights for iron ore and quartzite on
the mining rights area where the Sishen mine is situated. The High Court accordingly set aside the grant of the prospecting right granted by the DMR to ICT. Following an
unsuccessful appeal to the SCA, the matter was referred to the Constitutional Court.
On 12 December 2013, the Constitutional Court granted the DMR’s appeal in part against the SCA judgment. In a detailed judgment the Constitutional Court clariﬁed that
SIOC, when it lodged its application for conversion of its old order right, converted only the right it held at that time (being a 78.6% undivided share in the Sishen mining right).
The Constitutional Court further held that ArcelorMittal SA retained the right to lodge its old order right (21.4% undivided share) for conversion before midnight on
30 April 2009, but failed to do so. As a consequence of such failure by ArcelorMittal SA, the 21.4% undivided right remained available for allocation by the DMR.
The Constitutional Court ruled further that, based on the provisions of the MPRDA, SIOC is the only party competent to apply for and be granted the residual (21.4%) mining
right. The grant of the mining right may be made subject to such conditions considered by the minister to be appropriate, provided that the proposed conditions are permissible
under the MPRDA.
Based on the outcome of the Constitutional Court ruling, SIOC has a reasonable expectation for the grant of the 21.4% mining right and therefore declares 100% of the Sishen
ore reserves and mineral resources in terms of the provisions of the SAMREC Code. In 2014 SIOC applied to be granted the 21.4% undivided right at Sishen mine. At the time of
reporting, the right had not yet been granted, resulting in the reduction in SIOC’s attributable shareholding from 100% to 78.6%. On grant of the application, SIOC’s attributable
shareholding in Sishen mine will revert to 100%.
3) Zandrivierspoort is a 50/50 joint venture between ArcelorMittal SA and SIOC.
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COMPETENCE
All competent persons have been duly appointed and made
aware of their responsibility to undertake unbiased ore
reserve and/or mineral resource estimation at company,
operational or project level. They have sufﬁcient relevant
experience in the style of mineralisation, type of deposit and
mining method, as well as in the activity for which they have
taken responsibility, to qualify as a competent person, as
deﬁned by the 2007 SAMREC Code.

The ore reserve and mineral resource estimates have been
signed off by the relevant competent persons, who consent
to the inclusion of the information in this report in the form
and context in which it appears.
All competent persons informing the 2013 Ore Reserves
and Mineral Resources Statement are employed by Kumba
and assumed responsibility by means of signing a
competent person appointment letter, kept by the
company’s principal of mineral resources, at Kumba
Centurion Gate ofﬁce in Pretoria, South Africa.

Table 2: Corporate Responsibility
Years relevant
experience

Operation

Field

Name

Kumba

Mineral resources

Jean Britz

9

Kumba

Ore reserves

Theunis Otto

9

Professional
organisation

Registration
number

Principal, mineral
resources

SACNASP

400423/04

Head, mining
processes

ECSA

990072

Professional
organisation

Registration
number

Designation

Table 3: Mining Operation Responsibility
Years relevant
experience Designation

Operation

Field

Name

Sishen mine

Mineral resources

Johan J Pretorius

19

Chief resource
geologist

SACNASP

400100/2000

Thabazimbi mine

Mineral resources

Venter J Combrink

14

Senior resource
geologist

SACNASP

400053/08

Kolomela mine

Mineral resources

Mike D Carney

16

Mineral resource
manager

SACNASP

400096/99

Sishen mine

Ore reserves

Jaco F van Graan

9

Planning manager

ECSA

20100342

Thabazimbi mine

Ore reserves

Grant Crawley

5

Senior mining
engineer

ECSA

20130120

Kolomela mine

Ore reserves

Terence Jordaan

9

Manager, mining
(Kolomela)

ECSA

20110246

Professional
organisation

Registration
number

SACNASP

400029/09

Table 4: Project Responsibility
Field

Name

Zandrivierspoort
project

Mineral resources

Stuart MacGregor

Zandrivierspoort
project
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Years relevant
experience Designation

Operation
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7

Principal, mineral
resources

No ore reserve declared in 2013

Reserves and resources (R&R) reporting governance framework
Regulatory

JSE listing rules (section 12)

Anglo American plc
Technical Standards and
Requirements Documents

SAMREC Code
(2007 amended 2009)

Anglo American plc Group
Technical Standard (GTS 17 –
Slope Stability and Optimisation)

Kumba process
Standard/governance
Audits

Anglo American plc Group
Technical Standard (GTS 35 –
Mine Planning)

Kumba R&R reporting procedure

Anglo American plc Group
Technical Standard (GTS 22 –
RR Reporting)

• Site and company
defence of R&R
• Internal Audits
according to TARP

Performance against objectives

Kumba R&R* reporting policy

Kumba R&R reporting templates
Three year cycle External Audits
and TARP
Anglo American plc
audit committee

Site speciﬁc R&R statements
(operation/project)

Kumba audit committee

Kumba internal R&R and
audit committee report

Anglo American plc ABAS Audits

Kumba R&R insert into public report

MinRED Requirements
Document (RD 22 – 25)

Kumba Geosciences and
R&R Workgroup

Kumba R&R competent
persons appointment

* Reserves and resources
Figure 2: Kumba mineral resource and ore reserve reporting framework

GOVERNANCE
Applicable codes and policies are uniformly applied
throughout Anglo American plc via a governance document,
that is the Anglo American plc technical standard
(AA_GTS_22), which holistically governs resource and
reserve reporting for all Anglo American plc business units,
of which Kumba forms part.
Kumba internalised the SAMREC Code and its policy and
the Anglo American Group standards by deriving a reporting
procedure (Kumba mineral resource and ore reserve
reporting procedures) applicable to iron ore as a commodity
and the opencast mining thereof, that stipulates adherence
to the former. The procedure is revised annually, with
reﬁnements proposed by an ofﬁcial resource and reserve
reporting work group, with changes communicated to the
executive management of Kumba annually.
The Kumba reserve and resource reporting governance
framework is summarised in Figure 2.
RISK LIABILITY AND ASSURANCE
Kumba provides assurance for the quoted reserve and
resource estimates through a rolling external audit schedule,

mandatory independent internal reviews such as those
required to pass feasibility stage gates, as well as
independent internal reviews triggered by material (>10%)
year-on-year reserve and resource changes. Apart from
validating adherence to the SAMREC Code as far as
reporting practices and actual reported ﬁgures are
concerned, the scope of each external audit also includes an
evaluation of the:
• Mineral resource estimation processes (borehole
database, wireframes, block models, classiﬁcation,
reporting)
• Ore reserve estimation and LoM planning processes
(mining block modelling, pit optimisation, pit design,
scheduling, geotechnical input and assessments and
geohydrological input)
Site visits by the external auditors are compulsory.
At present Xstract Mining Consultants (Australia), a Calibre
Group company, has been appointed to independently review
mineral resources and ore reserves.
Sishen mine’s mineral resources, ore reserves and LoM plan
together with the Zandrivierspoort project (concept phase)
mineral resources, were externally audited in 2013.
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MINERAL RIGHTS AND SECURITY OF TENURE
Save for two exceptions, all ore reserves and mineral
resources (in addition to ore reserves) quoted in this
document for the Kumba mining operations are contained
within granted new-order mining and prospecting rights, the
latter located immediately adjacent to the mining rights. These
rights are held by SIOC, in which Kumba holds a 73.9% share
with BEE partnership being divided between Exxaro
(19.98%), the SIOC-CDT (3.0%) and Envision (3.09%).
The ﬁrst exception (at the time of reporting) involved an area
at Sishen mine where the old railway line properties (30m
wide zone) had been situated, which was previously owned by
Transnet. The area traversed the current Sishen mining right
area from north to south for 14km west of the current pit
layout (‘the railway properties’). SIOC applied for the right to
mine the railway properties in October 2013, which application
could only be submitted after the relocation of the railway was
completed. Subsequent to the date of reporting, on 11
February 2014, the mining rights to the railway properties
were granted to SIOC.
The second exception involves the undivided 21.4% share of
the mining rights at the Sishen mine, which was previously
held by ArcelorMittal SA. In terms of a detailed judgment
issued by the Constitutional Court on 12 December 2013, the
Constitutional Court clariﬁed that SIOC, when it lodged its
application for conversion of its old order right, converted only
the right it held at that time (being a 78.6% undivided share in
the Sishen mining right). The Constitutional Court further
held that ArcelorMittal SA retained the right to lodge its old
order right (21.4% undivided share) for conversion before
midnight on 30 April 2009, but failed to do so. As a
consequence of such failure by ArcelorMittal SA, the 21.4%
share of the undivided right remained available for allocation
by the DMR. The Constitutional Court ruled further that,
based on the provisions of the MPRDA, SIOC is the only party
competent to apply for and be granted the residual (21.4%)
share of the mining right. SIOC thus has a legitimate
expectation of the grant of the residual 21.4% share of the
mining right to SIOC. The grant of the mining right may be
made subject to such conditions considered by the minster to
be appropriate, provided that the proposed conditions are
permissible under the MPRDA. In 2014, SIOC applied to be
granted the 21.4% undivided right at Sishen mine.
Kumba has always endeavoured to ensure that the life of
granted (executed) new-order mining rights is of sufﬁcient
duration to support the LoM years as indicated by the
production schedules from which the ore reserves and
subsequent saleable product ﬁgures have been derived for its
Sishen, Kolomela and Thabazimbi mining operations. Sishen
mine is, however, exposed in this regard as the 2013 LoM
schedule is dependent on the grant and subsequent
execution of:
• The railway properties’ mining right application by the ﬁrst
half of 2014, failing which 30% (262Mt) of the Sishen ore
reserves (those occurring underneath and west of the
railway properties mining right area) will be affected*
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• The Sishen mine complex (including the Dingleton
prospecting right area) mining right application (accepted
by the DMR on 22 November 2010) before the second half
of 2015, affecting 6% or 53Mt of the Sishen ore reserves
(also affected by the railway properties application and not
in addition thereto)
The existing new-order mining rights were respectively
executed for:
• Sishen mine on 11 November 2009, granting a 30-year
mining period
• Kolomela mine on 18 September 2008, granting a 30-year
mining period
• Thabazimbi mine (Kwaggashoek) on 5 October 2009,
granting a 30-year mining period and Thabazimbi mine
(Donkerpoort) on 21 October 2009, granting a 30-year
mining period
The mining rights are of sufﬁcient duration to enable
complete execution of the LoM plans from which the ore
reserves have been derived for the Kolomela, Sishen and
Thabazimbi mining operations.
The only mineral resources declared outside mining right
areas are those of:
• The Dingleton prospecting right area and Sishen Farm
prospecting right area located immediately adjacent to the
Sishen mining right area, which comprise 1% of Kumba’s
total exclusive mineral resource
• The Zandrivierspoort exploration project, which comprises
40% of Kumba’s total exclusive mineral resource
The DMR has issued a Section 93 notice on the Sishen Farm
prospecting right for not achieving drilling targets as
communicated in the prospecting work programme, with all
exploration being halted. Kumba appealed this Section 93
notice through a Section 96 application in 2011.
In the case of the Zandrivierspoort project, the only other area
in addition to the mining operations for which mineral
resources are declared, Kumba holds a 37% share via SIOC,
which in turn has entered into a 50/50 joint venture with
ArcelorMittal SA, to form the Polokwane Iron Ore Company,
funding the exploration conducted within the
Zandrivierspoort prospecting right area. The prospecting
right was applied for and granted to SIOC on
17 November 2006. SIOC applied for a renewal on
16 September 2011 and is awaiting a decision by the DMR
regarding the granting of the renewal application.

* At the date of reporting (31 December 2013) SIOC was awaiting the grant of the mining
right of the rail properties at Sishen mine. In order to highlight and account for the tenure
risk, 128Mt of proved ore reserves situated beneath and to the west of the rail properties
were reclassiﬁed as probable ore reserves in the 2013 Ore Reserves and Mineral
Resources Statement.
The DMR has, subsequent to the date of reporting, on 11 February 2014, granted SIOC
the mining right for the rail properties in question. The risk associated with the reserves
has therefore not materialised and the affected 128Mt of probable ore reserves will be
reclassiﬁed as proved ore reserves in the 2014 Ore Reserves and Mineral Resources
Statement.

SUMMARY OF 2013 RESERVE AND RESOURCE
ESTIMATES
Ore reserves
The grades and tonnages estimated and classiﬁed from the
geological block models are initially discounted by
converting the geological block models into mining block
models, considering aspects such as the smallest mining unit
and open-pit bench deﬁnitions. From the mining block
model, modifying factors such as dilution and mining losses
are realised while other factors such as geological losses and
mining recovery efﬁciencies, determined via reconciliation,
are applied.

• The ﬁrst adjustment made to the price is the sea freight
adjustment and is done to reﬂect the long-term price at
Saldanha Bay (Kumba’s export harbour) in US$/tonne free
on board (FOB) terms at a 62% Fe grade
• Higher Fe content, as well as lump ore, gains a premium in
the market. This is the second adjustment, considering
site-speciﬁc planned lump to ﬁne ratios and average Fe
contents, in other words prices are derived for the lump and
ﬁne products from each of the processing streams (for
example the DMS and jig processing streams at Sishen
mine or direct shipping ore at Kolomela mine). Thereafter
price averaging is applied based on a mass weighted
average calculation
• Once the average product prices are calculated in
US$/tonne FOB terms, the long-term real exchange rate is
applied to convert the price to a R/tonne FOB Saldanha
base
• To calculate the R/tonne FOR price for the products, the
long-term rail cost is subtracted for each of the sites. The
rail cost includes related logistics and marketing costs
• As a ﬁnal adjustment, contractual obligations are considered.
This completes the long-term adjustment process
The site-speciﬁc long-term price and costs (representing
the mining value chain as used for budgeting purposes) are
then used to derive an optimal and resource pit shell.
This optimal pit is engineered or designed into a safe practical
pit layout that envelopes the current economically extractable
ore volume, and forms the basis for the LoM scheduling and
resultant ore reserve and saleable product estimates.

Inferred mineral resources occurring within the LoM plan
are reported as mineral resources considered for LoM plan
and not as ore reserves and have not been adjusted to
consider modifying factors. The term mineral resources
considered for LoM plan is preferred as it implies that
modifying factors have not been applied to the in situ
mineral resources, whereas the term inferred in the LoM
plan implies that modifying factors have been applied to the
inferred mineral resources.
As at 31 December 2013 Kumba, from a 100% reporting
perspective, had access to an estimated haematite ore
reserve of 1.1 billion tonnes at an average unbeneﬁciated or
feed grade of 60.1% Fe at its three mining operations
(Figure 3):
• Sishen mine (864.1Mt @ 59.1% Fe)
• Kolomela mine (200.0Mt @ 64.4% Fe)
• Thabazimbi mine (11.3Mt @ 60.5% Fe)
A 5% net decrease of 62.5Mt is noted for the total 2013
Kumba ore reserve compared to 2012 (Figure 4).
A 49.7Mt annual ROM ore reserve production (excluding
2.5Mt inferred mineral resource depletion but including
5.1Mt production from ROM buffer stockpiles), accounts for
the majority of the annual decrease.

Kumba ore reserve portfolio
Per site
Mt

Kolomela mine

200.0

Sishen mine

864.1

Thabazimbi mine

11.3

19%
80%
1%

Kumba ore reserve portfolio
Per conﬁdence class
Mt

Probable

530.7

Proved

544.6

49%
51%

Figure 3: 2013 Kumba ore reserve portfolio – reported as 100% (per site and per
ore reserve class)
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The resultant mining block model is then constrained via pit
optimisation to spatially distinguish between ore material
which is currently and eventually economically extractable.
The long-term price as input into the pit optimisation process
is obtained from the commodities research division at Anglo
American plc annually (after appropriate approval
processes). It represents the long-term outlook of the iron
ore price stated in real terms. The long-term price is adjusted
to convert it from a market ﬁgure to a site-speciﬁc ﬁgure
used to deﬁne current and eventual economic extractability:

The SAMREC Code approach is adopted for ore reserve
classiﬁcation, whereby measured mineral resources
occurring within the optimised pit are converted to either
proved or probable ore reserves and indicated mineral
resources are converted to probable ore reserves. The
competent person may reclassify the ore reserves and even
re-allocate ore reserves back to mineral resources should
certain mining related, legal, environmental, governmental
and social aspects warrant it.

PERFORMANCE AGAINST OBJECTIVES ORE RESERVES AND MINERAL RESOURCES

The marked deterioration in the proved to probable ratio
of the ore reserves from 66:34 in 2012 to 49:51 in 2013, is
primarily the result of 30% of the proved Sishen ore
reserves, positioned directly underneath and west of the
railway properties traversing the Sishen mining right from
north to south, located west of the current pit position,

being reclassiﬁed as probable ore reserves, awaiting the
grant of the mining right application for these railway
properties.*
Table 5 gives a full account of the 2013 Kumba
ore reserves.

Kumba ore reserves movement

Kumba ore reserves movement
Mt movement per site from 2012 to 2013

Mt per conﬁdence class from 2012 to 2013

1,500

1,500

1,137.9

(54.9)

(9.5)

1.9

1,137.9

1,075.4

1,000

1,000

500

500

0

2012

2013

Sishen mine
Kolomela mine
Thabazimbi mine
Kumba ore reserves

(220.2)

157.7

1,075.4

0

2012

2013

Proved
Probable
Kumba ore reserves

Figure 4: Kumba 2013 ore reserves reconciled against 2012 ore reserves (per site and per ore reserve class)
* At the date of reporting (31 December 2013) SIOC was awaiting the grant of the mining right of the rail properties at Sishen mine. In order to highlight and account for the tenure risk, 128Mt
of proved ore reserves situated beneath and to the west of the rail properties were reclassiﬁed as probable ore reserves in the 2013 Ore Reserves and Mineral Resources Statement.
The DMR has, subsequent to the date of reporting, on 11 February 2014, granted SIOC the mining right for the rail properties in question. The risk associated with the reserves has
therefore not materialised and the affected 128Mt of probable ore reserves will be reclassiﬁed as proved ore reserves in the 2014 Ore Reserves and Mineral Resources Statement.

01 Load and haul
operations around
the Western ramp
area of the
Leeuwfontein pit at
Kolomela mine.
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Table 5: Kumba’s ore reserve statement for 2013 (referenced against 2012)

Operation/project

%
attributable
to Kumba

Sishen mine 2

Thabazimbi
mine 3
Kumba

Company

– Mining operations
Kumba
– Total ore reserves

73.9

58.1

73.9

Tonnage
(Mt)

2012
Ore Reserves

Average
grade
(% Fe)

Cut-off**
grade
(% Fe)

Reserve
life**
(years)

LoM**
(years)

Tonnage
(Mt)

Average
grade
(% Fe)

64.8

Proved

101.3

64.4

107.6

Probable

98.7

64.5

102.0

64.0

Sub total

200.0

64.4

209.5

64.4
59.4

42

20

25

Proved

428.9

59.2

642.9

Probable

435.1

59.1

276.0

58.8

Sub total

864.1

59.1

918.9

59.2

Proved

0.5

62.2

0.4

61.1

Probable

10.8

60.4

Sub total

11.3

60.5

40

54

19

9

19

10

9.0

60.6

9.5

60.6
60.2

Proved

530.7

60.2

751.0

Probable

544.6

60.1

386.9

60.2

Total

1,075.4

60.1

1,137.9

60.2

Proved

530.7

60.2

751.0

60.2

Probable

544.6

60.1

386.9

60.2

Total

1,075.4

60.1

1,137.9

60.2

Cut-off**
grade
(% Fe)

Reserve
life**
(years)

LoM**
(years)

42

24

29

40

17

18

55

6

6

• The tonnages are quoted in dry metric tonnes and million tonnes is abbreviated as Mt.
• Rounding of ﬁgures may cause computational discrepancies.
• Ore reserve ﬁgures reported at 100% irrespective of percentage attributable to Kumba.
* The cut-off grade used for ore reserves is variable and is dependent on the beneﬁciability and/or blending capacity of the diluted ore over time, which is iteratively determined during LoM plan scheduling to achieve a
scheduling grade target that was set to meet the client speciﬁcations. The %Fe cut-off illustrated is therefore the lowest of a range of variable cut-offs for the various mining areas. It includes dilution material and can, in certain
cases, be less than the mineral resource cut-off grade.
** Since 2011, Kumba quoted reserve life as the number of years of mining remaining after 31 December of the year of reporting, as calculated from only the scheduled proved and probable ore reserves within the LoM plan with
explicit managerial intent, and based on current prospects for economic extraction and viable modifying factors. Kumba, however, also retains the term LoM years where the number of years of mining remaining after
31 December of the year of reporting, is calculated from the proved and probable ore reserves and, in addition, also the inferred mineral resources occurring inside ﬁnal pit layout boundaries, which are considered practically
and economically mineable (these inferred mineral resources are distinguishable from others not considered for LoM planning by adding the abbreviation considered for LoM plan or outside LoM plan in Table 7. It should be
noted that the inferred mineral resources considered for LoM planning quoted in Table 7 are not reported as ore reserves and do not include modifying factors.
– For Kolomela mine a 20-year reserve life was quoted in 2013; the corresponding approved LoM, which includes 20% inferred mineral resources, is 25 years. The decrease in the LoM compared to 2012 is the result of the
annual saleable product output being increased from 9Mtpa to 10Mtpa. Because inferred mineral resources are included in each year of the LoM schedule, a continuous rolling resource deﬁnition drilling programme is
planned in parallel with production with the aim of decreasing the volume of inferred material in the given production year. Due to the uncertainty attached to inferred resources, it cannot be assumed that all or part of an
inferred mineral resource will necessarily be upgraded to an indicated or measured resource after continued exploration. To deﬁne this risk, Kolomela mine valuated the reserve life plan (scheduled scenario excluding all
inferred mineral resources) to compare it with the LoM plan including the 20% inferred resources. Apart from the ﬁve-year decrease in the mine life, the valuation showed the reserve life plan to still be economically viable,
although at an 11% lower net present value compared to the LoM plan including the inferred mineral resources.
– A 19-year reserve life was quoted for Sishen mine in 2013; the corresponding LoM (including 2% inferred mineral resources considered for LoM plan) is also 19 years. The increase in the LoM years from 2012 are the result of
Sishen mine scaling down on the scheduled maximum annual output of saleable product from 41Mtpa (sustainable for 10 of the 18 years of LoM with an average output level of 39.8Mtpa), to a maximum level varying between
35Mtpa and 37Mtpa (with an average saleable product output level for the LoM of 33.4Mtpa) according to the 2013 LoM schedule. This allows for the quoted saleable product output to be delivered sustainably over a longer
period, considering ore exposure challenges (waste stripping). Investigations involving a revised waste stripping push-back strategy are, however, already underway to have the 2013 LoM plan revised to deliver saleable
product output at a sustainable level of 37Mtpa by 2016.
– For Thabazimbi mine a nine-year reserve life was quoted in 2013; the corresponding LoM (including 11% inferred mineral resources considered for LoM plan) is 10 years. The increase in LoM years is a result of a reduction in
the annual saleable product output from 1.6Mtpa to 1.0Mtpa (consider the inferred mineral resources in Table 7 when verifying the LoM plan years). To quantify the risk associated with the more than 10% inferred mineral
resources in the LoM plan, Thabazimbi mine has generated an LoM plan scenario excluding inferred mineral resources. This reserve life scenario indicated a risk of a cost per tonne product increase of 17% over the LoM.

Footnotes to Table 5 explaining annual ore reserve differences:
1) Kolomela mine’s ore reserves decreased by 9.5Mt (5%) from 2012 to 2013. This movement can primarily be attributed to an annual ROM production of 10.3Mt (excluding inferred mineral resources depleted as ROM in 2013),
with other minor movements involving a lower planned dilution contained in the 2013 LoM plan and an increase in the ROM buffer stockpile levels.
2) Apart from the annual ROM production from the Sishen operation, estimated at 38.9Mt for 2013 (including 5.1Mt from ROM stockpiles), other movements that require mentioning are:
• a decrease in the jig reserve by 29.3Mt (ferruginised shale material occurring in the hanging wall of the main haematite ore zone) as was postulated and forewarned in 2013 and materialised with the revised resource
estimation methods applied in 2013 to address historical selective sampling practices
• a 29.7Mt increase in ore reserves based on geological model updates resulting from additional borehole information
• a decrease in the dilution tonnages contained within the 2013 Sishen LoM plan of 12.0Mt
Another major aspect affecting the Sishen mine ore reserve statement for 2013 is the reclassiﬁcation of 128.0Mt of proved ore reserves as probable ore reserves. The future westward pit advance at Sishen mine is
dependent on the grant of a mining right by the DMR for a 30m-wide zone (the railway properties previously held by Transnet to host the railway line that was successfully relocated in 2013), traversing the Sishen mining
right area from north to south.
SIOC has submitted an application to the DMR in terms of Section 102 of the MPRDA for the extension of the mining right area and the mineral rights covered by the Sishen mining right by the inclusion of the railway properties,
together with the consequential amendment of SIOC’s SLP, mining work programme and EMP. In addition, SIOC has simultaneously lodged an application for a new mining right, in terms of Section 22 of the MPRDA, for the
grant of a mining right in respect of the railway properties. Since the application had not been granted by the DMR at the time of reporting, 31 December 2013, the proved ore reserves occurring underneath and west of the old
railway line have been reclassiﬁed as probable. The DMR has, subsequent to the date of reporting on 11 February 2014, granted SIOC the mining right for the railway properties in question. The risk associated with the
reserves has therefore not materialised and the affected 128Mt of probable ore reserves will be reclassiﬁed as proved ore reserves in the 2014 ore reserves and mineral resources statement.
3) Overall the Thabazimbi ore reserves showed a net increase of 1.9Mt from 2012 to 2013. The annual ROM production, which amounted to 0.6Mt, was primarily negated by a positive movement in the ore reserves resulting from
additional measured and indicated mineral resources being deﬁned within the existing pit layouts, the latter a product of additional in-mine exploration drilling conducted in the second half of 2012 and ﬁrst half of 2013,
upgrading some of the inferred mineral resources as well as proving some of it to have been over-estimated in 2012 (please refer to Table 7 for more detail).
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Saleable product
The saleable product estimates are derived by applying
site-speciﬁc metallurgical recovery algorithms (deﬁning the
relationship between ROM and product tonnages and
grades) to the ore reserves. The recovery algorithms have
been derived through metallurgical test work, the latter also
considering efﬁciency differences between laboratoryscale and pilot-scale test work.
The 2013 Kumba LoM plans, considering contract and client
supply agreement conditions, deliver a total saleable
product of 830Mt with an average 65.1% Fe (100%
attributable reporting perspective) over the remaining LoM
years for the three mining operations. The saleable product
has been derived applying metallurgical recoveries,
representing currently installed beneﬁciation capacity and
efﬁciencies, to ore reserves which, in turn, have been
derived from, and are aligned with, the most recent updated
site-speciﬁc geological models.
A market-related aspect that must be referenced in the 2013
Ore Reserves and Mineral Resources Statement is the
settlement of the arbitration with ArcelorMittal SA.
On 5 November 2013 ArcelorMittal SA and SIOC entered
into an agreement with effect from 1 January 2014,
regulating the sale of up to 6.25Mtpa of iron ore by SIOC to
ArcelorMittal SA complying with agreed speciﬁcations and
lump to ﬁne ratios. This volume of iron ore includes any
volumes delivered by SIOC to ArcelorMittal SA from the
Thabazimbi mine.
While the agreement is subject to conﬁdentiality
undertakings by the parties, the material terms of the
agreement are as summarised below:
• The price of iron ore sold to ArcelorMittal SA by SIOC will
be determined with reference to the total mining cost
(including capital costs) of the production of iron ore from
the DMS plant at the Sishen mine plus a margin of 20%
subject to a ceiling price associated with the Sishen export
parity price at the mine gate

01 A mining block being
prepared for blasting
to expose ore and
remove waste.
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• While all prices will be referenced to Sishen mine costs
(plus 20%), there is an agreed ﬂoor price for between
1.6Mt and 2.0Mt of iron ore sold from the Thabazimbi mine
for the ﬁrst two years of the agreement
• Although the agreement settles all existing disputes
between the parties, it is subject to a number of resolutive
conditions, assuming that the amendments to legislation
will not have a material effect on the terms of supply
The terms of the Constitutional Court judgment, issued on
12 December 2013, do not, at this time, activate the
resolutive conditions.
The parties are conﬁdent that the agreement will ensure the
long-term sustainable domestic sale of iron ore to
ArcelorMittal SA, through the cycle for the life of the Sishen
mine, at favourable prices. The agreement will regulate all
sales of iron ore on a holistic basis that is consistent with
South Africa’s beneﬁciation aspirations. In addition, the
agreement will provide ArcelorMittal SA with security of iron
ore supply – at market-related prices at the mine gate – for
volumes in excess of 6.25Mtpa.
The agreement may also enable an opportunity for the
extension of the life of Thabazimbi mine beyond 2023 which,
based on its current operating conﬁguration, is nearing the
end of its economic life, with unit costs having increased
materially. Kumba has embarked upon studies to evaluate
the viability of extending the life of Thabazimbi mine through
the introduction of certain low-grade beneﬁciation
technologies.
The Thabazimbi mine had operated, under the previous
agreement, as a captive cost-plus mine with the costs borne
by ArcelorMittal SA. Under the new agreement, the
operational and ﬁnancial risks will pass to Kumba and
Thabazimbi mine will become an alternative source of iron
ore to ArcelorMittal SA from the Kumba portfolio of mines.
A maximum 19% (156.3Mt) portion of the 830Mt saleable
product is tied up in the domestic market after Kumba and
ArcelorMittal SA settled the supply agreement arbitration
case in 2013 (Table 6).

Table 6: Kumba’s saleable product for 2013 (referenced against 2012)
2013

Operation/project

% attributable
to Kumba

Kolomela mine

73.9

Sishen mine

Thabazimbi mine

Kumba

Company

– Mining operations

Kumba
– Total saleable product

Saleable
product
category

Metallurgical
recovery
(%)

2012
Metallurgical
recovery
(%)

2012
Saleable product

Tonnage Grade average
(Mt)
(%Fe)

Tonnage Grade average
(Mt)
(%Fe)

Proved

99.8

99.8

101.1

64.4

107.4

64.8

Probable

99.8

99.8

98.5

64.5

101.8

64.0

Sub total

99.8

99.8

199.6

64.4

209.1

64.4

Proved

72.5

75.5

311.1

65.4

485.2

65.3

58.1
Probable

71.4

72.8

310.6

65.1

200.9

65.0

Sub total

72.0

74.7

621.7

65.3

686.1

65.2

Proved

81.3

82.3

0.4

64.4

0.4

62.9

73.9
Probable

76.4

77.1

8.3

62.9

7.0

62.9

Sub total

76.6

77.3

8.7

63.0

7.3

62.9

Proved

77.7

79.0

412.6

65.2

592.9

65.2

Probable

76.6

80.0

417.4

64.9

309.6

64.6

Total

77.2

79.3

830.0

65.1

902.5

65.0

Proved

77.7

79.0

412.6

65.2

592.9

65.2

Probable

76.6

80.0

417.4

64.9

309.6

64.6

Total

77.2

79.3

830.0

65.1

902.5

65.0

Mineral resources
Kumba only derives mineral resource estimates from
geological models that spatially (three-dimensionally)
deﬁne the iron ore deposits, that is, if an ore body is not
spatially modelled no mineral resources are declared for
that ore body. The initial step involves the compilation of
tectono-stratigraphic wireframe models that domain the
various iron ore types of each deposit as it is hosted within
surrounding non-mineralised material, that is in relation to
the non-economic or waste materials. In the case of Kumba
it is mainly the geological logging of borehole sample that is
used to conduct geological (stratigraphical) interpretations,
in combination with structural mapping to derive ﬁnal
tectono-stratigraphic domain boundaries.
Within the wireframe model, the ore body is divided into
different zones or domains that reﬂect areas of common
grade, metallurgical characteristics where available, or other
relevant characteristics so that appropriate interpolation
functions can be applied to distinct ore domains within
the deposit.
The validated borehole sample assay data intersecting the
three-dimensionally deﬁned domains are then composited,
validated to verify correct assignment and to identify possible
outliers, and used to interpolate critical in situ grades (Fe,
SiO2, Al2O3, K2O and P as a minimum) and other parameters,
including relative density, using a number of techniques,
various types of kriging for ore domains and inverse distance
squared for waste domains into pre-deﬁned blocks (a block
model is designed that intersects the wireframe model)
throughout the deposit. Where sample data is sparse, a global

estimate is used, that is, the arithmetic mean of the grade data
available in the domain. The interpolation method applied
relies on geostatistical analyses of the ore domain grades to
determine its site-speciﬁc relationship in space per domain.
The blocks making up the geological block model that
intersects the wireframe model are speciﬁcally sized and
designed through kriging neighbourhood analyses to
manage the volume-variance effect and accommodate the
smallest selective mining unit. These blocks, referred to as
parent cells, are sub-blocked into smaller cells to honour, as
closely as practically possible, domain boundaries.
The interpolated grades and tonnages assigned to the blocks
within the geological block models are then used to estimate
the grades and tonnages of the iron ore under consideration.
The mineral resource portion of the iron ore is spatially
constrained by an optimistic pit shell or resource shell, to
make a clear distinction between mineral resources and
remaining mineral occurrences, the latter considered not to
be eventually economically extractable.
Estimated mineral resource tonnages and grades are
reconciled at each mining operation by comparing the
estimates with tonnages and grades captured in grade
control/production geology models, which are compiled
using inﬁll drilling and/or blast hole sampling data.
In agreement with the SAMREC Code, mineral resources are
classiﬁed according to the degree of conﬁdence in the
estimates (tonnes and grades), where this conﬁdence is
established as a function of several aspects.
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Kumba compiled a guideline for geological conﬁdence and,
where applicable, mineral resource classiﬁcation, which
promotes a scorecard approach. This guideline is the
preferred approach to mineral resource classiﬁcation within
the company, but not a standard, as the company
acknowledges the autonomy of its competent persons and
technical specialists in deﬁning mineral resource conﬁdence
levels. The guideline recommends parameters deemed
critical for grade and geological continuity of the ore body.

From a 100% attributable reporting perspective, Kumba has a
remaining exclusive (in addition to ore reserves) mineral
resource base estimated at 1.2 billion tonnes, of which 717.9Mt
with an estimated average in situ grade of 60.5% Fe can be
assigned to the Kumba mining operations and 476.1Mt @
34.5% Fe to the Zandrivierspoort low-grade magnetite project,
which is in the pre-feasibility phase of evaluation (Figure 5).

These parameters are then quantiﬁed and spatially estimated,
that is, each parameter is captured in every parent cell of the
geological block model that intersects ore. The competent
person is then expected to weight each parameter in terms of
its importance (as per the competent person’s experience
and understanding of the deposit under investigation) in
relation to the ore deposit grade or geological estimate. The
weighting is applied to determine a normalised grade
conﬁdence index and a geometry conﬁdence index.

• Operation: Sishen mine (542.5Mt @ 59.5% Fe)

These two indices are then again weighted and combined
into a geological classiﬁcation index (GCI). The last step
required from the competent person is to assign cut-offs on
the normalised GCI index ﬁgures contained in each parent
cell in the geological block model to distinguish between
measured indicated and inferred mineral resources.
Inferred mineral resources are further subdivided into
interpolated and extrapolated inferred mineral resources as
required by the SAMREC Code.

Haematite ore bodies:
• Operation: Kolomela mine (159.1Mt @ 63.8% Fe)
• Operation: Thabazimbi mine (16.3Mt @ 62.6% Fe)
Magnetite ore bodies:
• Project: Zandrivierspoort (476.1Mt @ 34.5% Fe and 40.8%
magnetite)
The 2013 mineral resource has increased by 18.2Mt (2%)
compared to 2012, mainly due to the addition of a signiﬁcant
amount of mineral resources to the Zandrivierspoort project as
a result of a substantial increase in the size of the resource shell
following a pit optimisation exercise aligning the
Zandrivierspoort projects deﬁnition of reasonable prospects
for eventual economic extraction with the rest of the company
in terms of referencing the September 2011 long-term iron ore
price (Figure 6). The 2012 Zandrivierspoort mineral resources
were spatially constrained by a resource shell derived from the
March 2008 long-term price.

Kumba exclusive mineral resource portfolio

Kumba exclusive mineral resource portfolio

Per site

Per conﬁdence interval
Mt

Mt

Kolomela mine

159.1

Sishen mine

542.5

Thabazimbi mine

16.3

13%
45%

Measured

431.7

Indicated

428.8

Inferred (considered for LoMP*)

1%
40%

Zandrevierspoort project 476.1

36%
36%

73.4

6%

264.2

Inferred (outside LoMP*)

22%

* Life of mine plan
Figure 5: 2013 Kumba mineral resource portfolio – shown as 100% (per site and per mineral resource class)

Exclusive mineral resource movement

Exclusive mineral resource movement

Mt movement per site from 2012 to 2013

Mt movement per conﬁdence class from 2012 to 2013

1,300
1,200

1,300

1,194.0

1,175.8

1,100

(69.8) (-5.5) 100.9

70.1

1,100

1,000

(4.7)

1,000

900

900

800
700
600

2012

2013

Sishen mine
Kolomela mine
Thabazimbi mine
Zandrivierspoort
project
Kumba mineral
resources

(112.0)

800
700
600

2012

Figure 6: Kumba’s 2013 mineral resource reconciled against 2012 (per site and per mineral resource class)
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2013

Measured
Indicated
Inferred (considered
for LoM)
Inferred
(outside LoM)
Kumba mineral
resources

Kumba is in the process of reﬁning its mineral resource
classiﬁcation process to assign more weight to the
representivity of samples used for grade estimations. This has
resulted in the downgrade of portions of the measured mineral
resources at Sishen mine and the Zandrivierspoort project
where pseudo sample grades, that is grades derived via linear
regression instead of actual assayed grades due to a lack of
sample information, are used for mineral resource estimation.
At Kolomela mine a higher weight has been assigned to sample
representivity to take cognisance of the fact that no quality
assurance/quality control meta-data exists to support the
representivity of historical assay data. The full implementation

of this in 2014 and 2015 may result in further downgrades of
measured mineral resources at all Kumba sites.
It should be noted that Kumba’s 2013 mineral resources are not
an inventory of all mineral occurrences drilled or sampled
regardless of cut-off grade, likely dimensions, location, depth or
continuity. Instead they are a realistic record of those which,
under assumed and justiﬁable technical, legal and economic
conditions, show reasonable prospects for eventual economic
extraction.
The Kumba mineral resources for 2013 are detailed in Table 7
on page 100.
Performance against objectives

01 The haul truck ﬂeet at
Thabazimbi mine has
been upgraded
recently with the
addition of new
Komatsu haul trucks.
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Table 7: Kumba’s mineral resource (in addition to ore reserves) statement for 2013 (referenced against 2012)
2013

Kolomela mine
– mineral resources
in addition to ore
reserves

Haematite

Sishen mine 2
– mineral resources
in addition to ore
reserves

Haematite

Thabazimbi mine 3
– mineral resources
in addition to ore
reserves

Haematite

Kumba
– mining operations
– total mineral
resources in
addition to ore
reserves

Zandrivierspoort
project 4
– mineral resources
in addition to ore
reserves

Company

Kumba
– projects
– total mineral
resources in
addition to ore
reserves
Kumba
– grand total mineral
resources in
addition to ore
reserves

100

Magnetite
and
Haematite

73.9

58.1

73.9

Tonnage
(Mt)

Measured
21.9
Indicated
42.0
Measured and indicated
64.0
Inferred (considered for
50.1
LoMP)
Inferred (outside LoMP)
45.0
Sub total
159.1
Measured
302.5
166.5
Indicated
Measured and indicated
469.0
Inferred (considered for
21.6
LoMP)
51.8
Inferred (outside LoMP)
Sub total
542.5
Measured
0.3
Indicated
9.8
Measured and indicated
10.1
Inferred (considered for
1.6
LoMP)
4.6
Inferred (outside LoMP)
Sub total
16.3
Measured
324.7
218.3
Indicated
Measured and indicated
543.0
Inferred (considered for
73.4
LoMP)
101.5
Inferred (outside LoMP)
Total
717.9
Measured
107.0
Indicated
206.4
Measured and indicated
313.4
Inferred (considered for
–
LoMP)
162.7
Inferred (outside LoMP)
Total
476.1
Measured
107.0
206.4
Indicated
Measured and indicated
313.4
Inferred (considered for
–
LoMP)
162.7
Inferred (outside LoMP)
Grand total
476.1
Measured
431.7
424.8
Indicated
Measured and indicated
856.5
Inferred (considered for
73.4
LoMP)
264.2
Inferred (outside LoMP)
Grand total 1,194.0
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Cut-off**
grade
(%Fe)

50.0

43.3
17.0
60.3

64.9
65.2
65.0

50.0

40.0

50.5
55.7
166.6
367.3
149.3
516.6

64.2
62.8
64.0
60.6
58.3
59.9

40.0

55.0

24.7
70.9
612.2
0.2
10.4
10.7

56.0
55.1
59.2
62.5
62.5
62.5

55.0

59.7
62.9
62.6
62.1
58.6
60.7

2.8
8.2
21.7
410.9
176.7
587.6

62.7
62.8
62.4
61.0
59.2
60.5

60.8
59.4
60.5
34.7
34.4
34.5

41.5
42.5
42.2

78.1
134.9
800.6
132.9
177.9
310.8

61.5
58.7
60.3
35.0
34.5
34.7

–
34.5
34.5
34.7
34.4
34.5

–
38.1
40.8
41.5
42.5
42.2

–
64.5
375.3
132.9
177.9
310.8

–
34.2
35.0
35.0
34.5
34.7

–
34.5
34.5
55.3
46.8
51.1

–
38.1
40.8

–
64.5
375.3
543.8
354.7
898.4

–
34.2
34.6
54.7
46.8
51.6

78.1
199.3
1,175.8

61.5
50.8
52.1

Average
grade
(% Fe3O4)*

64.9
63.4
63.9
64.2
63.3
63.8
61.9
57.1
60.2
53.1
55.7
59.5
64.0
62.8
62.8

60.8
44.1
50.1

Not Applicable

Ore type

Resource
category

2012
Average
grade
(%Fe)

Average
grade
(% Fe)

Not Applicable

Operation/project

%
attributable
to Kumba

Cut-off**
grade
(%Fe)

21.7

Tonnage
(Mt)

23.0

• The tonnages are quoted in dry metric tonnes and million tonnes is abbreviated as Mt.
• Rounding of ﬁgures may cause computational discrepancies.
• Mineral resource ﬁgures are reported at 100% irrespective of percentage attributable to Kumba.
• The term inferred mineral resource (outside LoM plan) refers to that portion of the mineral resources not utilised in the LoM plan of the speciﬁc mining operation.
• The term inferred mineral resource (considered for LoM plan) refers to that portion of the mineral resources utilised in the LoM plan of the speciﬁc mining operation, reported without having any

modifying factors applied - therefore the term considered for LoM plan instead of inside LoM plan.
• Due to the uncertainty that may be attached to some inferred mineral resources, it cannot be assumed that all or part of an inferred mineral resource will necessarily be upgraded to an indicated or

01 Exceptionally large
earth moving
equipment is required
to move the 30 metre
deep layer of Calcrete
overburden above the
targeted ore body in
the southwestern pit
expansion area at
Sishen mine.

Kumba Iron Ore Limited Integrated Report 2013

101

Performance against objectives

measured resource after continued exploration.
* Fe3O4 – Magnetite.
** The cut-off grade quoted for all the Kumba sites except the Zandrivierspoort project, is a ﬁxed chemical cut-off grade. In the case of Zandrivierspoort, the 21.7% Fe cut-off grade is a minimum value,
with the cut-off grade being spatially dynamic. A minimum yield of 34.3% is required to deﬁne eventual economic extractability. This yield has been empirically derived considering the total in situ %Fe
as well as the in situ magnetite to haematite ratio and a break-even cost that cannot be published because of the sensitivity thereof and considering SIOC’s joint venture partner in the project,
ArcelorMittal SA.
Footnotes to Table 7 explaining annual mineral resource differences:
1) Kolomela mine quotes a net 7.4Mt decrease in exclusive mineral resources from 2012 to 2013. Drilling conducted in 2011 and 2012 generated additional information used to reﬁne the three-dimensional
geological model of the Ploegfontein deposit (not part of the 2013 LoM plan) and subsequent grade and tonnage estimations, which is the major contributing factor resulting in a decrease in the Kolomela
mine’s mineral resources.
Kolomela mine’s mineral resource classiﬁcation has furthermore been reﬁned to more heavily weight sample representivity as was indicated by the 2012 independent external reserves and resources audit.
This resulted in the downgrading of measured mineral resources to an Indicated conﬁdence level.
Of the 45Mt inferred mineral resources (outside the LoM plan), 4.6Mt is extrapolated.
2) Overall, the Sishen mine exclusive mineral resources decreased with 69.8Mt compared to 2012. A revised estimation and geological conﬁdence classiﬁcation method was applied in 2013 to estimate the
shale and ﬂagstone mineral resources occurring as a separate ore type in the hanging wall of the main haematite ore zone. This was performed to address previous bias estimations of the grades of these
material types derived from historical sampling practices which, selectively focused on the highly ferruginised portions of this material only.
In total, 30.1Mt of the quoted Sishen mineral resource remained unused on the ROM buffer stockpile at the end of the 2013 LoM schedule, but is still considered as eventually economically extractable as
local grade variations, not identiﬁed by the grade estimation, may result in this material becoming part of the ROM blend to be converted into saleable product.
Of the 51.8Mt inferred mineral resources (outside the LoM plan), 1.0Mt is extrapolated.
3) Thabazimbi mine’s total exclusive mineral resources showed a net decrease of 5.5Mt. This can mainly be attributed to a decrease in the Donkerpoort Nek (deposit at Thabazimbi mine) mineral resources.
The Donkerpoort Nek mineral resources were reviewed by Kumba geosciences in 2013 and it was indicated that the ore body was over-estimated due to excessive extrapolation beyond borehole data and
this was immediately rectiﬁed by Thabazimbi mine.
4) Following a pit optimisation exercise to align the Zandrivierspoort project with the September 2011 forward-looking price accepted by Kumba, the resource shell used to deﬁne reasonable prospects of
eventual economic extraction increased signiﬁcantly. This resulted in the material 100.9Mt increase in the Zandrivierspoort mineral resource compared to 2012.
The in situ magnetite and haematite spatial estimations were also reﬁned, where direct measurements of the in situ magnetite content, using calibrated satmagan (saturation magnetisation analyser)
equipment, was used to replace the former calculated in situ magnetite values.
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ANCILLARY RESERVE AND RESOURCE
INFORMATION BY OPERATION/PROJECT

Supergroup. These sediments deﬁne the western margin of
the Kaapvaal Craton in the Northern Cape province.

All the production-related ﬁgures quoted in this section are
estimated (10 + 2) as the site resource and reserve
statements from which this summary Ore Reserves and
Mineral Resources Statement was compiled for Kumba,
were started in the beginning of November 2013.

The stratigraphy has been deformed by thrusting from the
west and has undergone extensive karstiﬁcation. The
thrusting has produced a series of open, north-south
plunging anticlines, synclines and grabens. Karstiﬁcation has
been responsible for the development of deep sinkholes.
The iron ore at Kolomela mine has been preserved from
erosion within these geological structures. Four distinct iron
ore types have been described at the Kolomela deposit, with
the bulk of the ores having their equivalents at Sishen mine.
Their chemical properties do, however, differ slightly. The
Kolomela deposit comprises high-quality, clastic-textured,
laminated, collapse breccia and conglomeratic ores.

Kolomela mine geological outline
The mining right (area) is located in the Northern Cape
province near Postmasburg (Figure 7) and is situated on the
southern tip of the narrow north-south trending belt of
iron-bearing lithologies of the Griqualand West Supergroup
hosting the Sishen deposit towards the north.
Iron ore at Kolomela mine is preserved in the chemical and
clastic sediments of the Proterozoic Griqualand West

01 Waste being mined in
the Leeuwfontein pit
at Kolomela mine.
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Figure 8 represents a vertical proﬁle (slice) intersecting the
stratigraphical geological three-dimensional model of the
Leeuwfontein deposit (red line in Figure 7), demonstrating
Kumba’s interpretation of the relationship between the ore
bodies and waste material or local geology of the
Leeuwfontein deposit at Kolomela mine.

The mine is scheduled to produce 10Mt of saleable product
annually. The iron ore is transported to the Saldanha Bay
export harbour via the Orex iron ore export line. The product
is marketed to SIOC’s current overseas client base as part of
the SIOC marketing strategy and will be blended with Sishen
mine’s product.

Kolomela mine operational outline
Kolomela mine has been designed as a direct shipping ore
operation, where conventional open-pit drilling and blasting,
shovel and truck loading, and hauling mining processes are
applied to mine the group of ore bodies from different pits.

As part of the ramp-up to installed capacity, the total tonnes
mined at Kolomela mine increased by 55% from 43.5Mt (in
2012) to 67.5Mt in 2013. The 2013 mining performance (as
estimated at the time of reporting) comprises 54.4Mt of
waste and 13.1Mt of ex-pit ore.

A combination of ROM buffer and product stockpile
blending on site, as well as further blending with the product
from Sishen mine, are used to ensure that the ﬁnal product
adheres to the required client grade speciﬁcations. Product
size is controlled via a crushing and screening plant for all
buffer stockpile and pit ROM material.

In total, 10.8Mt of saleable product should be produced on
site from the ROM delivered to the crushing and screening
plant. With the inclusion of stockpiled product, 11.0Mt is
expected to be railed to the blending beds at Saldanha Bay
in 2013.
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Figure 9: Sishen mining right area near the town of Kathu in the Northern Cape province

Sishen mine geological outline
The bulk of Kumba’s annual production is generated by
Sishen mine, located in the Northern Cape province near
the town of Kathu in South Africa. The Sishen mining right
area is depicted in Figure 9.
The bulk of the Sishen mineral resource comprises
high-grade, laminated and massive ores belonging to the
Asbestos Hills Subgroup. These ores are truncated by an
erosion surface upon which lower grade conglomeratic ores
and sedimentary rocks of the Gamagara Subgroup have
been deposited. The ore bodies are folded. Dips vary
according to local structures, but at Sishen mine a regional
dip of 11° in a westerly direction prevails.
Continuous, alternating basin and dome structures occur at
Sishen mine. The interference folds are further modiﬁed by
normal faulting and low-angle thrusts. Ore bodies are best
preserved in basinal and pseudo-graben type structures.
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The anticlinal structures normally comprise barren footwall
lithologies.
Highly deformed, isolated ore bodies occur close to the
Maremane anticline. The ore tends to be less deformed and
more continuous the further it is situated from the anticline.
Hanging-wall lithologies also thicken down plunge.
The carbonates of the Campbell Rand Subgroup are
separated from the overlying BIF of the Asbestos Hills
Subgroup by a siliceous, residual breccia. This breccia is
known locally as the Wolhaarkop Breccia (Beukes, 1978) and
is developed on an irregular, karst surface.
The BIF’s of the Asbestos Hills Subgroup are characteristically
fractured and brecciated, especially near the contact with the
Wolhaarkop breccia. Both upper and lower contacts are
erosion surfaces and, together with the lack of easily
identiﬁable marker horizons, make correlation of individual
beds virtually impossible.

A highly altered, slickensided, intrusive sill is commonly
found separating the BIF from the overlying laminated ore.
At Sishen mine it is generally less than 2m thick. The sill is
invariably folded into the basinal geometry and only rarely
crosscuts (intrudes) the ore bodies.
At the Sishen deposit, the upper parts of the Asbestos Hills
Subgroup have been ferruginised to ore grade. These
stratiform, laminated and massive ores constitute the bulk
of the resource. The laminated and massive ores are
commonly folded and faulted into basinal and pseudograben structures.

Along the western margin of Sishen mine, diamictite of the
Makganyene Formation and lavas of the Ongeluk
Formation have been thrust over the sedimentary rocks of
the Gamagara Subgroup. The diamictite and lava have
been eroded by later events. Tillite of the Dwyka Group and
pebble beds, clay and calcrete of the Kalahari Group, have
been deposited on these erosional unconformities.
A few thin, diabase dykes with north-south and northeastsouthwest orientations, have intruded the stratigraphic
sequence. They form impervious barriers and
compartmentalise the groundwater.
A buried glacial valley, ﬁlled with Dwyka tillite and
mudstones, has been identiﬁed with reconnaissance
drilling. The valley is located between the mine and Kathu.
It has a north-south orientation that changes to northwestsoutheast between Dibeng and the mine. The valley does
not fall within the planned open pit.

They are unconformably overlain by a thick package of
sedimentary rocks (conglomerates, shales, ﬂagstone and
quartzite) termed the Gamagara Subgroup (SACS, 1995).
Many researchers, including Beukes and Smit (1987) and
Moore (personal comment), have correlated this unit with
the Mapedi Formation, which constitutes the lower most
unit of the Olifantshoek Supergroup. The Olifantshoek
Supergroup is the oldest recognised red-bed sequence in
the region. It is some 400 million years younger than the
Transvaal Supergroup.

The Kalahari Group comprises boulder beds, clays,
calcrete, dolocrete and windblown sands. The Kalahari
Group is developed to a maximum thickness of 60m. The
clay beds at Sishen can attain a thickness of up to 30m on
the northern parts of the deposit. The Kalahari beds of
calcrete, limestone and clay and quaternary sand and
detritus, blanket more than 90% of the Sishen mining area.
Only scattered outcrops of iron ore, quartzite and BIF are
found on the south-eastern parts of the Kumba properties.

Conglomerates of ore grade with well-rounded clasts and
ﬁne-grained, well-sorted, gritty ores are common at Sishen
mine. Partly ferruginised shales, inter-bedded with ore
conglomerates and thick ﬂagstones are also a feature of
the Gamagara Subgroup.

Figure 10 represents a vertical proﬁle (slice) intersecting
the stratigraphical geological three-dimensional model of
the north mine area (red line in Figure 9), demonstrating
Kumba’s interpretation of the relationship between the ore
bodies and waste material or local geology of the north
mine area at Sishen mine.
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Deep palaeo-sinkholes, ﬁlled with brecciated ore and
Gamagara sedimentary rocks, are found on the southern
parts of the Sishen properties. The sinkholes are restricted
to antiformal structures close to the Maremane Dome on
the southern portions of the mine. They are an important
mechanism for preserving collapse breccia ore.
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Sishen mine operational outline
For 2013 the total tonnes mined at Sishen mine increased by
21% from 201.9Mt in 2012 to 243.7Mt, of which waste mined
in 2013 was 182.7Mt, as estimated at the time of reporting.

Thabazimbi mine geological outline
Thabazimbi mine is located in the Limpopo province close to
the town of Thabazimbi. The Thabazimbi mining right area is
shown in Figure 11.

The increase in waste mining activities is undertaken to
mitigate the decrease in ﬂexibility and access to ore due to
the increasing depth at which mining intersects the ore
body. Total production at Sishen mine decreased by 5%
from 33.6Mt in 2012 to an estimated 32.1Mt total saleable
product in 2013, beneﬁciated from an annual ROM of
40.8Mt (including 1.9Mt inferred material as well as 5.1Mt
ROM from stockpiles).

Ore genesis is of a chemical nature where secondary haematite
replaced chert within the BIF. Later stages of ferruginisation
followed to produce high-grade laminated to brecciated iron
ore. The occurrence of iron ore is structurally controlled, with
faults serving ﬁrst as conduits for iron-rich ﬂuids and later as
mechanisms for displacing (and/or duplicating) ore zones.

Production through the DMS plant delivered 20.3Mt, while
the jig plant throughput for 2013 was 10.6Mt. Apart from
waste stripping targets not being achieved, production
volumes at Sishen mine in 2013 were negatively impacted
by a spill-over from illegal industrial action at the end of
2012 that resulted in the termination of 125 permanent
employee contracts delaying the operator training process.
The railway line (black dotted) depicted in Figure 9,
represents the railway properties for which SIOC has
submitted a mining right application in 2013 after
successfully relocating the railway line further westward (red
dotted) in 2013*.

Local collapse structures within the underlying dolomites
produced brecciated zones within the BIF, which were then
ﬁlled by iron-rich ﬂuids. A regional network of diabase sills
and dykes served as trapping mechanisms for mineralising
ﬂuids in the lower section of the BIF, which resulted in an
enriched lower section and a less-enriched upper section of
the Penge Formation.
The deposits dip southwards at an angle of approximately 45°.
At depth the haematite-rich rocks grade into calcite-haematite
and talc-haematite rocks. The mineralisation extends for 12km
along strike; however, sterile gaps of BIF occur in between the
deposits. The occurrence of sterile zones between deposits is
associated with faulting where the ore zones wedge out laterally
and vary in thickness from 10m to 25m.

* At the date of reporting (31 December 2013) SIOC was awaiting the grant of the mining right of the rail properties at Sishen mine. In order to highlight and account for the tenure risk, 128Mt
of proved ore reserves situated beneath and to the west of the rail properties were reclassiﬁed as probable ore reserves in the 2013 Ore Reserves and Mineral Resources Statement.
The DMR has, subsequent to the date of reporting, on 11 February 2014, granted SIOC the mining right for the rail properties in question. The risk associated with the reserves has
therefore not materialised and the affected 128Mt of probable ore reserves will be reclassiﬁed as proved ore reserves in the 2014 Ore Reserves and Mineral Resources Statement.
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Figure 12: North-South (looking in easterly direction) proﬁle depicting the local geology through the Kumba mining area

The intensity of ferruginisation is usually associated with
the intensity of brecciation of the BIF due to the underlying
karst topography of the dolomites, that is, the more severe
the brecciation, the higher the ferruginisation.
Figure 12 represents a vertical proﬁle (slice) intersecting
the stratigraphical geological three-dimensional model of
the Kumba deposit (red line in Figure 11), demonstrating
the company’s interpretation of the relationship between
the ore bodies and waste material or local geology of the
Kumba deposit at Thabazimbi mine.
Thabazimbi mine operational outline
Thabazimbi mine produces primarily high-grade
(>60% Fe) haematite iron ore by means of open-pit
mining. Annual beneﬁciated production for 2013 was
0.52Mt (estimated), which equates to an average 43kt
product per month. The mine is in a mature stage after
mining in excess of 75 years, with a remaining foreseeable
mine life of 10 years (including inferred mineral resources),
pending domestic market (ArcelorMittal SA)
requirements. It is foreseen that production will be 80kt
per month for 2014, and then 83kt per month for 2015
until mine closure to enable delivery of a constant product
grade to the ArcelorMittal SA steel works.

SA as the ore reserve estimation process could not
consider it in time before publication of the 2013 Kumba
Ore Reserves and Mineral Resources Statement. The
LoM plan will only reﬂect the impact of the agreement in
the 2014 Kumba Ore Reserves and Mineral Resources
Statement.
Thabazimbi mine extracts iron ore via conventional
opencast mining methods of drilling and blasting followed
by loading and hauling via a truck and shovel ﬂeet. Mining
is currently conducted in two pits that are geographically
separated from one another. At the time of reporting,
annual waste production for 2013 was estimated at 26Mt.
In total 0.7Mt iron ore was extracted from the pits
(including inferred mineral resources) of which 0.6Mt was
delivered as ROM to the beneﬁciation plant, while the
remainder resulted in a ROM buffer stockpile growth of
0.1Mt. The ROM material is beneﬁciated through a DMS
plant. Where pits are far removed from the plant, ore is
trucked to crushers located closer to the pits. The
crushed material is then transported via conveyor belt to
a stockpile that feeds the plant. After beneﬁciation the
saleable product is stockpiled on product beds which, in
turn, is reclaimed and transported by rail to the relevant
ArcelorMittal SA steel works.

This 2013 LoM view does not incorporate the latest iron
ore sale agreement between Kumba and ArcelorMittal
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Figure 13: Zandrivierspoort prospecting right area north of Polokwane City in the Limpopo province

Zandrivierspoort project geological outline
The Zandrivierspoort prospecting right (area) is located
approximately 25km northeast of Polokwane on the farm
Zandrivierspoort 851 LS, in the Limpopo province of
South Africa (Figure 13).
Zandrivierspoort is a magnetite deposit in the Palaeoproterozoic Rhenosterkoppies Greenstone Belt or
Rhenosterkoppies Fragment, which occurs to the
northwest of the main, northeast-trending Pietersburg
Greenstone Belt.
Figure 14 represents a vertical proﬁle (slice) intersecting
the stratigraphical geological three-dimensional model of
the Zandrivierspoort deposit (red line in Figure 13),
demonstrating the company’s interpretation of the
relationship between the ore bodies and waste material or
local geology of the Zandrivierspoort deposit, as well as its
associated geological conﬁdence classiﬁcation. The
Zandrivierspoort project has entered the pre-feasibility
phase of investigation, which is being funded by the
Polokwane Iron Ore Company, a 50/50 joint venture
between SIOC and ArcelorMittal SA. It is assumed that a
concentrate product from Zandrivierspoort could be
accommodated as part of the feedstock of ArcelorMittal
SA’s domestic demand. Investigations have shown that
Zandrivierspoort concentrate could comprise up to 5% of
a sinter mix, which yields improved production rates in the
iron ore sintering process. This, however, will only support
a limited market and alternatives are being investigated.
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Assaying was conducted by the Anglo Research Chemistry
Laboratory (71% of samples) as well as the UltraTrace
Laboratory in Perth Australia (29% of samples).

EXPLORATION
Exploration expenditure
Exploration conducted in and near mines in 2013 to reﬁne
current and support possible future mineral resource
estimates, mainly involved drilling (in addition to normal
geological and geophysical surveys) to obtain samples that
intersect the ore as well as the relevant roof and ﬂoor
material adjacent to ore zones.
The preferred drilling method is core drilling. The allinclusive cost associated with exploration conducted on
behalf of Kumba in 2013 is summarised in Table 8.
Following accelerated exploration over the past ﬁve years
around Kumba’s operating hubs, several new deposits have
been identiﬁed in the Kolomela and Thabazimbi regions and
drilling continues to further delineate and improve
conﬁdence. These deposits are being evaluated to
determine their economic viability.
While the material increase in the Zandriverspoort mineral
resource is attributable to the increase in the size of the
resource shell, sustained exploration over the past ﬁve years
beyond the boundaries of the known deposit has identiﬁed
and deﬁned a mineral inventory which has now been
converted to mineral resources.
Sample preparation and assaying
Excluding some Thabazimbi exploration project samples
(prepared by on-site laboratory to facilitate metallurgical
test work), all primary geological samples taken from
material retrieved via drilling in 2013 to be used for mineral
resource estimation were prepared by the Chemistry
Laboratory (company registration number
1921/0067130/06) of the research division of Anglo
Operations Limited.

Kumba generated 61,964 exploration borehole samples in
2013 (excluding production and grade-control borehole
samples deemed not suitable for mineral resource grade
estimation) to be used for current and future mineral
resource estimations. These were prepared and 58,174
assays (not including the 5% ﬁeld, coarse and pulp
duplicates, 5% replicates as well as 5% matrix-matched
certiﬁed reference material results also generated as a
standard requirement) were received in the same calendar
year (94% strike rate). The 2013 spend on sample
preparation and assaying amounted to R51 million (10% of
total exploration expenditure).
The Anglo Research Chemistry Laboratory is accredited in
accordance with the recognised International Standard ISO/
IEC 17025:2005 by the South African National Accreditation
System under the Facility Accreditation Number T0051
(valid from 22 July 2011 to 30 April 2016) for the preparation
and assaying of iron ore samples, applying methods that
comply with the requirements of Kumba.
ENDORSEMENT
The persons at Kumba who are designated to take
corporate responsibility for mineral resources and ore
reserves are Jean Britz and Theunis Otto. They have
reviewed the mineral resource and ore reserve estimates
reported for 2013 and consent to the inclusion of these
estimates in the form and context in which they appear in
this report.

Table 8: Summary of exploration expenses
Total exploration spend (10+2)
(Rand million)

Mining right areas

Drilling spend (10+2)
(Rand million)

Number of holes drilled (10+2)

Metres drilled (10+2)

Average cost per metre

2013

2012

2013

2012

2013

2012

2013

2012

2013

2012

363.3

179.7

287.5

141.3

446

282

101,574

42,366

R2,830

R3,336

Prospecting right areas

148.3

132.8

128.3

80.9

191

288

43,306

53,671

R2,963

R1,507

Total

511.6

312.5

415.8

222.2

637

570

144,880

96,037

R2,897*

R2,421

* The increase in the average cost per metre for drilling conducted in prospecting right areas is the result of the drilling method being focused on core drilling in 2013 (70% of drill metres) whereas in 2012
it was 30% core drilling.
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01 Holes drilled for
blasting are
demarcated by
plastic cones in the
Leeuwfontein pit at
Kolomela mine.
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Jean Britz is a professional natural scientist, registered
(400423/04) with the South African Council for Natural
Scientiﬁc Professions. He has a BSc (Hons) in geology and
an MEng in mining and has 21 years of experience as a
mining and exploration geologist in coal and iron ore, of
which nine are speciﬁc to iron ore mineral resource
estimation and evaluation.
Theunis Otto is a mining engineer registered (990072) with
the Engineering Council of South Africa. He has an MSc in
mining engineering and has 18 years of experience as a
mining engineer in production management and technical
roles in coal and iron ore mining, of which nine are speciﬁc to
iron ore mineral reserve estimation and evaluation.

GOVERNANCE IN ACTION
During the fourth quarter of 2013 the board held a
governance workshop covering matters relating to
the company’s resources and reserves.

Kumba’s CEO and board member, Norman Mbazima,
endorses the mineral resource and ore reserve estimates
presented in this document and acknowledges that the
Kumba policy which governs mineral resource and ore
reserve reporting has been adhered to.
Norman Mbazima
CEO

Jean Britz
Principal, mineral resources

Theunis Otto
Head of mining processes
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