
 

 

  

 



 

This notice is an integral component of the Platreef Integrated Development Plan 2025  (Platreef  IDP25) 

and should be read in its entirety. The Platreef  IDP25 has been prepared using the Canadian National 

Instrument  43-101 Standards of Disclosure for Mineral Projects (NI  43-101). 

The Platreef  IDP25 has been prepared for Ivanhoe Mines Ltd. (Ivanhoe) by OreWin Pty Ltd (OreWin), The 

MSA Group (Pty) Ltd  (MSA), SRK Consulting (South Africa) Pty Ltd  (SRK), DRA Projects (Pty) Ltd (DRA), and 

WSP Group Africa (Pty) Ltd  (WSP) as the Report Contributors. The Platreef  IDP25 is based on information 

and data supplied to the Report Contributors by Ivanhoe and other parties. The quality of information, 

conclusions, and estimates contained herein are consistent with the level of effort involved in the 

services of the Report Contributors, based on i) information available at the time of preparation, ii) data 

supplied by outside sources, and iii) the assumptions, conditions, and qualifications set forth in this 

report. Each portion of the report is intended for use by Iv anhoe subject to the terms and conditions of 

its contract with the Report Contributors. Except for the purposes legislated under Canadian provincial 

and territorial securities law, any other uses of the report, by any third party, is at that partyõs sole risk. The 

Platreef  IDP25 is intended to be used by Ivanhoe, subject to the terms and conditions of its respective 

contracts with the Report Contributors. Recognising that Ivanhoe has legal and regulatory obligations, 

the Report Contributors have consented to the filing of the Platreef  IDP25 with Canadian Securities 

Administrators and its System for Electronic Document Analysis and Retrieval (SEDAR).  

The results of the Platreef  IDP25 represent forward -looking information. The forward -looking information 

includes metal price assumptions, cash flow forecasts, projected capital and operating costs, metal 

recoveries, mine life and production rates, and other assumptions used in the Platreef  IDP25. Readers 

are cautioned that actual results may vary from those presented. The factors and assumptions used to 

develop the forward -looking information, and the risks that could cause the actual results to differ 

mat erially are presented in the body of this report under each relevant Section . 

The conclusions and estimates stated in the Platreef  IDP25 rely on assumptions stated in the 

Platreef  IDP25. The results of further work may indicate that the conclusions, estimates, and assumptions 

in the Platreef  IDP25 need to be revised or reviewed.  

The Report Contributors have used their experience and industry expertise to produce the estimates 

and approximations in the Platreef  IDP25. Where the Report Contributors have made those estimates 

and approximations, they are subject to qualifications and assumptions, and it should also be noted 

that all estimates and approximations contained in the Platreef  IDP25 will be prone to fluctuations with 

time and changing industry circumstances.  

The Platreef  IDP25 should be construed in light of the methods, procedures, and techniques used to 

prepare the Platreef  IDP25. Sections or parts of the Platreef  IDP25 should not be read in isolation of or 

removed from their original context . 
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The Platreef Integrated Development Plan 2025  (Platreef  IDP25) is an Independent NI  43-101 

Technical Report prepared using the Canadian National Instrument 43 -101 Standards of 

Disclosure for Mineral Projects (NI  43-101) for Ivanhoe Mines Ltd. ( Ivanhoe) on the Platreef 

nickelðcopper ðgold ðplatinum group element s (PGE) project (the Platreef  Project ), located 

near Mokopane in the Limpopo Province of the Republic of South Africa  (see  Figure 1.1). 

Ivanhoe has undertaken further studies following the Platreef 2022 Feasibility Study  

(Platreef  2022 FS) and the Platreef Integrated Development Plan 2020 (Platreef  IDP20) on the 

Platreef  Project  that ha ve  formed the basis of the Platreef  IDP25, which summarises the 

current Ivanhoe development stra tegy for the Platreef  Project . 

The Platreef  IDP25 provides updates to the Project Mineral Reserves, and the studies at 

Feasibility (FS), and a Preliminary Economic Assessment (PEA). The following are the key 

features of the Platreef  IDP25: 

¶ Platreef  2025 FS (Plant expansion to 4. 07 Mtpa).  

¶ Platreef  2025 PEA (Plant expansion to 10. 67 Mtpa).  

The Platreef  IDP25 is a Phased Development Plan  based on continued development and 

production from Phase 1 at  770 ktpa production  which is then followed by Phase 2, which 

adds a single 3.30  Mtpa concentrator , increasing the production rate to 4.07 Mtpa. Phase1 

and Phase 2 are in the Platreef  2025 FS. 

The Platreef  2025 PEA describes a change in production rate for the Project  that will require 

separate capital costs and infrastructure. The Platreef  2025 PEA includes Phase 3 which 

includes two more plant expansions of 3.3  Mtpa each to bring the total processing capacity 

to 10 .67 Mtpa.  

The summary results of the Platreef  IDP25 are in Table  1.1. 
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Item  Units 4.1 Mtpa FS 10.7 Mtpa PEA (6)  

Total/Average Life -of-Mine  

Total Ore Milled  million tonnes   130   235  

Platinum  g/t   1.88   1.83  

Palladium  g/t   1.93   1.92  

Gold  g/t   0.29   0.29  

Rhodium  g/t   0.13   0.13  

3PE+Au(1) g/t   4.22   4.17  

Copper  %  0.16   0.16  

Nickel  %  0.33   0.34  

Average Production  

3PE+Au(1) kozpa   432   927  

Copper  ktpa   5   12  

Nickel  ktpa   9   20  

Life-of -mine  years   35   29  

Capital Cost        

Initial capital (4.1 Mtpa) (5)  $ million   1,243   1,243  

Expansion capital ( to 10.7 Mtpa)  $ million  N/A   803  

Sustaining capital  $ million   1,590   3,505  

Peak funding  $ million   917   949  

Operating Cost  

Total cash cost after credits (2) $ / 3PE+Au oz  599   511  

All-in cash cost after credits (3) $ / 3PE+Au oz  704  641 

Site Operating Costs $ / tonnes milled   60   56  

Financial Metrics (4) 

Operating margin  % 40  45  

After -Tax NPV8% $ million   1,393   3,195  

After -Tax IRR  % 20   25  

Project payback period  years   7.8   8.7  

1. 3PE+Au = platinum, palladium, rhodium and gold.  

2. Includes the impact of the gold, platinum and palladium streaming agreements . 

3. All-in cash costs include sustaining capital costs.  

4. Long -term metal price assumptions for economic analysis are as follows: $1,200/oz platinum, 

$1,130/oz  palladium, $2,170/oz gold, $5,000/oz rhodium, $8.50/lb nickel and $4.25/lb copper.  

5. 4.1 Mtpa FS Initial Capital includes $70 million for the completion of Phase 1.  
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6. The PEA is preliminary in nature and includes an economic analysis that is based, in part, on Inferred Mineral 

Resources. Inferred Mineral Resources are considered too speculative geologically for the application of 

economic considerations that would allow  them to be categorised as Mineral Reserves ñand there is no 

certainty that the results will be realised. Mineral Resources do not have demonstrated economic viability and 

are not Mineral Reserves.  

 
Ivanhoe, 2014  

Ivanhoe is a mineral exploration and development company with a portfolio of properties 

located in Africa. The Ivanhoe  strategy is to build a global, commodity -diversified mining and 

exploration company. Ivanhoe has focused on exploration within the Central African 

Copperbelt and the Bushveld Complex. Ivanhoe currently has three key main assets: 

¶ the Kamoa -Kakula  Mine  

¶ the Platreef  Project , and  

¶ the Kipushi  Mine . 

The South African Mining Right (MR)  LP30/5/2/2/1/10067MR forms the current Platreef  Project  

area, with an additional area contemplated to be added through a prospecting right 

application in respect of the farm Rietfontein 2 KS. 

Ivanhoe holds a 64% interest in Mining Right LP30/5/2/2/1/10067MR, while a Japanese 

consortium (the Japanese Consortium), compris ing ITOCHU Corporation ( ITOCHU); Japan 

Organization for Metals and Energy Security ; and JGC Holdings Corporation , holds a 10% 

interest, and local communities, local entrepreneurs, and staff hold the remaining 26% as a 

result of the Broad -Based Black Economic Empowerment (B -BBEE) transaction, implemented 

on 26  June  2014. The Japanese Consortium's interest in the Platreef  Project  was acquired in 

two tranches f or a total investment of $290M. 
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Holdings in the Platreef  Project  are through South African subsidiary Ivanplats (Pty) Ltd 

(Ivanplats), formerly named Platreef  Resources (Pty) Limited.  

 

Ivanplats obtained a mining right in terms of Section 22 of the Mineral and Petroleum 

Resources Development Act 28 of 2002 (MPRD Act) from the Department of Mineral 

Resources (DMR) on 30  May 2014, which right became effective through notarial execution 

on 4  November 2014.  

Ivanplats also received an Environmental Authorisation (EA) in terms of the National 

Environmental Management Act 107 of 1998 (NEM Act) from the Limpopo Department of 

Economic Development, Environment and Tourism (LEDET) on 27  June 2014.  

The Platreef  Project  is located at about 24º05'S and 28º59'Ein the Limpopo Province of the 

Republic of South Africa on three farms: Turfspruit 241  KR (3,561 ha), Macalacaskop 

243 KR (4,281 ha) and Rietfontein 2  KS (2,878 ha) Figure 1.2. 

Mining Right (MR) LP30/5/2/2/1/10067MR boundaries correspond to the perimeter boundaries 

of the Macalacasko p (243  KR) and Turfspruit (241  KR) farms. Collectively, the MR and the area 

of a new prospecting right application in respect of Rietfontein 2  KS form the Platreef  Project  

area. Rietfontein 2  KS has a cont iguous border with Turfspruit 241  KR, sharing a common 

boundary along the south -western border of Rietfontein and the north -eastern border of 

Turfspruit. 

 

Ivanplats Proprietary Limited was the holder of a Prospecting Right, which was notarially 

executed on 2  February 2006 and registered in the South African Mineral and Petroleum Titles 

Registration Office (MPTRO) on 9  February 2006 under registration number 55/2006  PR, 

entitling Ivanplats to prospect for base minerals and precious metals in, on and under the 

farm Turfspruit 241  KR and the farm Macalacaskop 243  KR, for a period of five years 

commencing on 2  February 2006 and ending on 1  February 2011 (òthe PRó). The PR was 

subsequently renewed on 1  June 2011, for a period of three years, commencing on 1  June 

2011 and ending on 31  May 2014.  

Ivanplats then successfully applied for a Mining Right in respect of the land to which the 

Prospecting Right related. The Mining Right was granted by means of a letter dated 30  May 

2014 informing Ivanplats that its application for a Mining Right in respect of PGEs, gold, silver, 

nickel, copper, iron, vanadium, cobalt and chrome in respect of the farms Macalacaskop 

243 KR and Turfspruit 241 KR (excluding areas comprising graveyards, built -up areas and 

protected areas) had been granted.  

The Mining Right was notarially executed on 4  November 2014 with DMR reference number 

LP30/5/2/2/1/10067MR (òthe MRó). Under the MPRD Act, notarial execution of the mining right 

is required before it may be exercised.  
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By virtue of the MR, Ivanplats is the sole and exclusive holder of the mining title in and to PGEs, 

gold, silver, nickel, copper, iron, vanadium, cobalt and chrome in respect of the farms 

Macalacaskop 243  KR and Turfspruit 241 KR (excluding areas comprising graveyards, built -up 

areas and protected areas). The MR commenced on 4  November 2014 and, unless 

cancelled or suspended in terms of clause  13 of the MR and/or Section  47 of the MPRD Act, 

will continue in force for a period of 30  years ending on 3 Novembe r 2044, renewable for 

further periods, each of which may not exceed 30  years.  

 
Ivanhoe,  2014 
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Ivanplats previously participated in a joint venture with Atlatsa Resources Corporation 

(formerly Anooraq Resources Corporation) through its South African subsidiary, Plateau 

Resources Limited, which held a prospecting right (No.PT76/2007PR) to prospect fo r base and 

precious metals on the farm Rietfontein 2 (òthe Rietfontein PRó) KS, over a total area of 

2,878 ha.  

The Prospecting Right had in the meantime expired, however, Ivanplats submitted its own 

application for a prospecting right in respect of Rietfontein on 2  September 2019. 

Simultaneously, Ivanplats applied for an environmental authorisation in respect of the listed 

activities which will be undertaken in the exercise of the prospecting right.  

The application for an environmental authorisation was rejected by the DMR on 3  November 

2020, on the basis of alleged failure by the appointed independent environmental 

practitioner to conduct sufficient public participation as part of the assessment of 

environmental impacts. It appears that the DMRõs complaint is based primarily on the fact 

that the independent environmental practitioner did not conduct mass meetings with the 

affected community. However, this is not a requirement in terms of the relevant legislation 

and  was prohibited during the period in question due to restrictions on large public 

gatherings, aimed at preventing the spread of COVID -19. 

 

Ivanplats entered into Surface Use and Cooperation Agreements (SUCAs) with the leadership 

of the following communities, on whose land Ivanplatsõ mining activities are taking place: 

¶ Ga -Magongoa , 

¶ Ga -Kgobudi , 

¶ Ga -Madiba , and  

¶ Tshamahansi (comprised of Baloyi, Matjeke and Hlongwane) . 

The SUCAs were initially concluded when Ivanplats was conducting prospecting activities on 

the relevant land. The chief purpose of the SUCAs at the time was to provide for adequate 

compensation for persons whose use of their land was adversely impacted by Ivanplatsõ 

prospecting activities and provided for seasonal payments to each beneficial landowner.  

With the transition from prospecting activities to mining activities, Ivanplats recognises the 

need to agree with the affected communities on a long -term  solution, in terms of which 

beneficial landowners are compensated for the loss of the agricultural use of their land, and 

are given alternative means of generating an income , as part of a broader livelihood 

restoration programme.  

The SUCAs presently represent an interim measure to ensure that subsistence farmers 

continue to receive compensation for the use of their land, pending the conclusion of 

long -term  surface leases with the relevant communities.  
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Early exploration on the Platreef mineralisation dates back to the 1960s. Subsequently, 

Rustenburg  Platinum Holdings Limited, a wholly owned  subsidiary of Anglo -American  Platinum 

Corporation, began exploration on the Platreef  Project  in the 1970s. No data from either of 

these programmes were available for preparation of the Platreef  IDP25. 

Ivanhoe acquired a PR for both Turfspr uit 241 KR and Macalacaskop 243  KR farms in 

February  1998. Ivanplats previously participated in a joint venture with Atlatsa Resources 

Corporation (formerly Anooraq Resources Corporation) through its South African subsidiary, 

Plateau Resources Limited, which held a prospecting right on the farm Rietfontein 2  KS. The 

prospecting right expired and Ivanplats submitted its own application for a prospecting right 

in respect of Rietfontein.  

The initial exploration focus was on delineation of mineralisation that could support open pit 

mining. From 2003 ð2007, Ivanhoe undertook studies involving concentrator  and  smelter 

options, metallurgical testwork , and conceptual mining studies that considered open pit 

scenarios.  

In 2007, Ivanhoe commenced a deep -drilling programme to investigate the continuity and 

grade in an area targeted as having underground mining potential. This resulted in multiple 

mineral resource estimates assuming underground mining methods between 

September  2010ðMay  2013. 

Work completed to date includes geological mapping, airborne and ground geophysical 

surveys, percussion drilling over the Platreef sub -crop, diamond core drilling, petrography, 

density determinations, metallurgical testwork , geotechnical and hydrological investigations, 

seismic survey, Environmental and Social I mpact Assessments, mineralogical studies, Mineral 

Resource and Mineral Reserve estimation  and subsequent updates , a preliminary economic 

assessment, and a prefeasibility and feasibility study . 

 

The Platreef mineralisation comprises a variably layer ed, composite 

noriteðpyroxenite ðharzburgite intrusion that lies near the base of the Northern Limb of the 

Bushveld Complex, in contact with metasedimentary and granitic floor rocks. The variability of 

lithology and thickness along strike is attributed to underlying structures and assimil ation of 

local country rocks.  

Within the Platreef  Project  area, five major cyclic units have been recognised, which 

correlate well with the Upper Critical Zone  (UCZ) rock sequence described for the main 

Bushveld Complex. The Turfspruit Cyclic Unit  (TCU) is the main mineralised cyclic unit; this unit 

is analogous to the Merensky Cyclic Unit  (MCU) that contains the Merensky anorthosite and 

pyroxenite and hosts the Bushveldõs principal mineralised reefs. The TCU is laterally continuous 

across large parts of the Platreef  Project  area. Miner alisation in the TCU shows generally good 

continuity and is mostly confined to pegmatoidal orthopyroxenite and harzburgite.  
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Other cyclic units that have been identified adjacent to the  TCU are the Norite Cycles 

(NC1 and NC2), Pseudo Reef, and the Upper Group  2 (UG2). Contamination of the UCZ units 

by assimilation of Transvaal Supergroup metasedimentary rocks can occur within any of the 

stratigraphic horizons; however, in the area being considered for underground mining, 

contamination is predominantly confined to  the units below the TCU . 

Within the TCU, high grade  PGEðNiðCu mineralisation is consistently hosted within an 

unconformable, non -cumulate, pegmatoidal, mafic to ultramafic sequence, bound by 

chromitite stringers and containing coarse -grained sulfides; this is known as T2, with the 

mineralised portion referred to as T2MZ. The T2 pegmatoid is subdivided into an upper 

pyroxenitic unit (T2Upper or T2U) and a lower olivine -bearing pyroxenitic or harzburgitic unit 

(T2Lower or T2L). Overlying this pegmat oidal package is a non -pegmatoi dal, feldspathic 

pyroxenite unit of variable thickness, termed T1.  

A second mineralised zone of disseminated, medium to coarse -grained sul fides (T1MZ) occurs 

near the top of the T1 feldspathic pyroxenite.  

A geographical demarcation of the Platreef  Project  area into five zones - Zone 1ð5 (Madiba) , 

as shown in Figure 1.3 - has been developed based on exploration criteria. Three distinct 

geological features are recognised within these zones and include the following:  

¶ A double reef package informally termed the Bikkuri Re ef, wherein an upper 

pyroxenite -dominated mineralised sequence (the Bikkuri Reef) is separated from a 

thicker, mixed -lithology sequence by Main Zone (MZ) and metasedimentary lithologies.  

¶ Presence of a flat -lying portion of the TCU (Flatreef) that is related to structural controls.  

¶ Local mineralisation in the footwall (FW) to the TCU.  
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Ivanhoe, 2016  

The structural model includes three key deformation features:  

¶ Folding ð Pre-Bushveld low amplitude, upright open folds defined by remnant 

metasedimentary interlayers and xenoliths which are parallel to mineralised zones.  
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¶ Ductile shear zones ð 30 cmð3 m wide, north -west  trending, steeply dipping (60 ð70°), 

oblique reverse sense of movement, variable dip direction, possible antithetic riedel 

shear zones . 

¶ Brittle fault zones ð 5ð30 m wide, north trending, moderate to steeply dipping (50 ð70°), 

extensional (east block down) normal faults.  

Six faults are used to define seven fault blocks for the structural model.  

The Tshukudu Fault Zone is a brittle structure that transgresses the central portion of Zone  1. It 

represents a significant geotechnical hazard and comprises a wide zone of imbricate 

fracturing in its hanging wall and intense brecciation within the fault zone.  Major 

fall -of -ground hazards can be expected where this brittle fault i ntersects ductile shear zones. 

Significant vertical displacement is associated with this fault zone in the order of 60  m (Brits, 

2015). The fault zone is generally steeply inclined and  has an easterly dip direction and 

oblique normal sense of movement.  The fault is defined by 129  drill core intersections and  has 

a minimum thickness of 0.6  m and a maximum thickness o f 26 m for an average thickness of 

7.6 m. 

The major ductile fault structures currently recogn ised include the Nkwe, Tau, Mabitso, Fisi, 

Tlou and Lengau.  

Two-fold  orientations have been observed, and these concur with the previous Northern Limb 

studies. The first and major fold orientation (F1) is northðnorth -westðsouthðsouth -east . These 

folds have subsequently been gently refolded with the minor fold axis (F2) trending 

eastðnorth -eastðwestðsouth -west . The F1 folds are responsible for the apparent flattening of 

the Platreef basinward, the Macalacaskop syncline, the so called òT1-troughó and the overall 

50° dip to the south -west along the open pit  fold limb.  The minor folds are responsible for 

domes and basins within the larger folds such as the Bikkuri dome.  

Broadly, Zone  1, or the ôFlatreefõ, can be envisioned as a monocline or parasitic fold on a 

major northðnorth -west trending, south -west dipping fold limb.  Syn-magmatic sagging or uplift 

due to crustal loading and volume increase may have locally amplified the synclines and 

anticlines respectively.  

Pyrrhotite, pentlandite and chalcopyrite occur as interstitial sulfides in the TCU lithologies. 

PGEs are mainly present as PGE ðsulfides and PGEðBiðTe and PGEðAs alloys, that are 

fine -grained (<10  µm) and may occur within base metal sulfides, on their rims, or 

encapsulated in silicates.  

 

Drilling on the Platreef  Project  has been undertaken in two ma jor phases : 

¶ The first from 2001ð2003 is termed the open pit  programme (designated AMK at 

Macalacaskop 243  KR and ATS at Turfspruit 241 KR/Rietfontein 2  KS). The open pit  

programme  drillholes are located in Zone  4 (see Figure 1.3). 
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¶ The second phase commenced in 2007, and the most recent campaign ended 

11 February 2015.  This second drill phase is termed the underground programme, is 

designated UMT (including Bikkuri), and nearly all drilling is on Turfspruit 241  KR. These 

drillholes are situated in Zones 1ð3 and Zone  5. There were two drillhole s (PUM001 and 

PUT001) drilled in 2012 which are located in Zone 4. These drillhole s are grouped with the 

open pit  drillhole s. 

The database (closed 24  July 2015) includes 578  drillholes (196,213  m) from Phase 1 (including 

all redrills and deflections).  The Phase 1 drilling w as completed in support of historic al  open pit  

resources ( see Section  6). 

The database also includes Phase 2 drilling totalling 574  core drillholes (excluding abandone d 

and suspended drillholes) totalling  501,638 m completed by 11  February 2015. There has been 

no additional drilling since that date for resource estimation purposes ; however, assay data is 

now available for three drill holes used for the geology model (GT008, GT017 and TMT015 ). 

GT008 was drilled down  the location of Shaft  1, GT017 was drilled in the position of Shaft  2 and  

TMT015 was drilled between  them . Additional sampling was accomplished on twenty -four drill 

holes to test mineralisation in the upper portions of the NC1 and lower portions of the FAZ and 

PNZ. 

Depths for deflections are calculated based on point of def lection , and do not include the 

mother or pilot hole portion.  This includes 33 dr illholes and deflections (9,181  m) completed for 

geotechnical purposes and 62  drillholes and deflections (23,001  m) completed for 

metallurgical sampling purposes.  

Standardised geological logging conventions were used to capture information from drill 

core. Geotechnical logging has been undertaken on selected drill cores.  

In the majority of instances, core recovery is 100%. The recoveries substantially decrease 

within faulted  and sheared zones.  

 

Collar surveys were conducted by a licensed land surveyor on all completed drillholes.  

 

The majority of drillholes are down -hole surveyed. Downhole deviation surveys for the UMT 

drilling were completed by independent downhole survey technicians using gyroscopic 

(gyro) and/or electronic multi -shot (EMS) instruments. Surve ys are recorded downhole at 

3ð5 m intervals. In Zones  1ð3 and Zone  5, there are 21  drillhole s without surveys. Of these, 

15 drillholes were drilled for geotech nical  purposes and are less th an 30  m in depth.  Five 

drillholes were deflections wit h depths ranging from 28 ð780 m. Additionally, UMT377 is 

unsurveyed with a depth of 1 ,409 m. 
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Where both an EMS and a gyro survey were completed, the gyro survey was assumed to be 

more accurate and therefore in most cases was used in construction of the geological 

model. There are 181  drillholes where the EMS has been selected, due to erroneous or 

uncompleted gyro surveys. A memo randum  from site (Ivanplats, 2015) discussing a review of 

the downhole surveys states that EMS downhole surveys were selected over g yro survey 

results for 70 drillholes.  

 

Over the duration of Ivanhoeõs work programmes, sample preparation and analyses were 

performed by accredited independent laboratories.  Sample preparation was  accomplished 

by Set Point laboratories in Mokopane.  Sample analyses have been accomplished by Set 

Point Laboratories (Set Point) in Johannesburg, Lakefield Laboratory (Lakefield , now part of 

the SGS Group) in Johannesburg, Ultra Trace Laboratory (Ultra Trace) in Perth, Genalysis 

Laboratories  in Perth and Johannesburg (Genalysis), SGS Metallurgical Serv ices (SGS) in South 

Africa, Acme in Vancouver, and ALS Chemex (ALS) in Vancouver. Bureau Veritas Minerals Pty 

Ltd (Bureau Veritas) assumed control of Ultra Trace during June  2007 and was  responsible for 

assay results after that date.  

Sample preparation and analytical procedures for samples that support Mineral Resource 

estimation have followed similar protocols since 2001. The preparation and analytical 

procedures are in line with industry -standard methods for Pt, Pd, Au, Cu, and Ni de posits. Drill 

programmes included insertion of blank, duplicate, standard reference material (SRM) and 

certified reference material (CRM) samples. The quality assurance and quality control 

(QA/QC) programme results do not indicate any problems with the ana lytical protocols that 

would preclude use of the data in Mineral Resource estimation.  

Sample security has been demonstrated by the fact that the samples were always attended 

or locked in the on -site core facility in Mokopane.  

 

During the exploration work programmes, Wood Plc (Wood)  reviewed the sample chain of 

custody, quality assurance and quality control (QA/QC ) procedures, and qualifications of 

analytical laboratories. In addition, the assay database, core logging, and geological 

interpretations  were reviewed.  

The Qualified Person has inspected  a number of drillhole cores and reviewed the logging, 

sampling and assaying processes . 

 

In 2015ð2016, three mutually exclusive  Mineral Resource models were  constructed that reflect 

the foci of planned development.  
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Mineral Resources amenable to selective min ing methods occur below the 650  m elevation 

(approximately 500  m depth) and near the stratigraphic top of the Platreef.  Mechanised d rift 

and fill  and longhole stoping methods are being contemplated.  Components of the TCU and 

adjacent material were modelled deterministically.  Two main mineralised zones were 

modelled using three internal grade shells with nom inal 3PE+Au cut -off grades of 1  g/t, 2  g/t, 

and 3  g/t. The term 3PE includes platinum + palladium + rhodium.  Significant rhodium 

analyses were added to the database during 2014 ð2015 and  permit the grade shells to be 

constructed using 3PE+Au cut -off s. An updated structural model has been completed based 

on significant re -logging of drill core in the Main Zone (MZ), TCU and FW units and geophysical 

investigations including a 3D seismic survey.  The lithological units and grade shells were hung 

on an artificial horizontal plane, and interpolation of Pt, Pd, Au, Rh, Cu, Ni and S was 

performed using an inverse distance weighting to the third power (ID3) interpolation method.  

Ordinary kriging (OK) and nearest neighbour interpolations were completed for validation.  

This Mineral Resource model and validations were completed in September  2015. 

 

Outside the selectively -mineable model, two other mutually -exclusive Mineral Resource 

models have been constructed since 2013.  These are:  

¶ Bikkuri area Mineral Resources are considered to be potentially amenable to 

underground selective mining methods. This consists of material within and adjacent to 

3PE+Au grade shells in the Bikkuri Reef. This Mineral Resource estimate was  estimated 

using revised geological interpretations and incorporat ed  additional drilling in Zone  1 

and Zone  2 that intercepted the Bikkuri Reef. The Mineral Resources amenable to 

selective underground mining methods in the Bikkuri Reef are supported by the 

UMT-Bikkuri model , completed in September  2015. 

¶ UMT-FW area Mineral Resources are considered to be potentially amenable to 

underground mining using selective and locally possibly less selective mining methods.  

This consists of material that is FW to the TCU that shows a degree of grade continuity.  

This Mineral Resource was  estimated using revised geological interpretations for the 

footwall strata occurring immediately beneath the TCU in Zone  1. The Mineral Resources 

amenable to underground mining methods in the footwall to the TCU are supported by 

the UM T-FW model, completed in February  2016. 

 

Table  1.2 summarises the combined Platreef Mineral Resources that are amenable to 

underground selective mining method s (UMT-TCU, UMT-BIK, UMT-FW). Sensitivity to cut -off is 

shown with the base case highlighted. Mineral Resources are reported inclusive of Mineral 

Reserves. Mineral Resources are reported on a 100% ownership basis.  The Qualified Person for 

the Mineral Resource  is Mr Jeremy Witley, Pr. Sci. Nat., of the MSA Group (Pty) Ltd.  Mineral 

Resources have been estimated using drill core data, have been performed to industry best 

practices (CIM, 20 19), and conform to the requirements of the CIM Definition Standards, 20 14. 

The estimates for individual mutually exclusive  Mineral Resource models are presented in 

Section  14. 
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Indicated Mineral Resources Tonnage and Grades  

Cut -off 

3PE+Au 

Mt Pt  

(g/t)  

Pd  

(g/t)  

Au  

(g/t)  

Rh  

(g/t)  

3PE+Au  

(g/t)  

Cu  

(%) 

Ni  

(%) 

PtEq 

(g/t)  

3 g/t  204 2.11 2.11 0.34 0.14 4.70 0.18 0.35 7.01 

2 g/t  346 1.68 1.70 0.28 0.11 3.77 0.16 0.32 5.82 

1 g/t  716 1.11 1.16 0.19 0.08 2.55 0.13 0.26 4.17 

Indicated Mineral Resources Contained Metal  

Cut -off 

3PE+Au 
ð 

Pt 

(Moz)  

Pd 

(Moz)  

Au 

(Moz)  

Rh 

(Moz)  

3PE+Au 

(Moz)  

Cu 

(Mlb)  

Ni  

(Mlb)  

PtEq 

(Moz)  

3 g/t  ð 13.9 13.9 2.2 0.9 30.9 800 1,597 46.0 

2 g/t  ð 18.7 18.9 3.1 1.2 41.9 1,226 2,438 64.7 

1 g/t  ð 25.6 26.8 4.5 1.8 58.8 2,076 4,108 95.9 

Inferred Mineral Resources Tonnage and Grades  

Cut -off 

3PE+Au 

Mt Pt  

(g/t)  

Pd  

(g/t)  

Au 

 (g/t)  

Rh  

(g/t)  

3PE+Au  

(g/t)  

Cu  

(%) 

Ni  

(%) 

PtEq 

(g/t)  

3 g/t  225 1.91 1.93 0.32 0.13 4.29 0.17 0.35 6.55 

2 g/t  506 1.42 1.46 0.26 0.10 3.24 0.16 0.31 5.22 

1 g/t  1,431 0.88 0.94 0.17 0.07 2.05 0.13 0.25 3.62 

Inferred Mineral Resources Contained Metal  

Cut -off 

3PE+Au 
ð 

Pt 

(Moz)  

Pd 

(Moz)  

Au 

(Moz)  

Rh 

(Moz)  

3PE+Au 

(Moz)  

Cu 

(Mlb)  

Ni 

(Mlb)  

PtEq 

(Moz)  

3 g/t  ð 13.8 14.0 2.3 1.0 31.0 865 1,736 47.4 

2 g/t  ð 23.2 23.8 4.3 1.6 52.8 1,775 3,440 84.9 

1 g/t  ð 40.4 43.0 7.8 3.1 94.3 4,129 7,759 166.5 

1. Mineral Resources were estimated as of 22 April 2016. The economic inputs used in assessing reasonable 

prospects of eventual economic extraction and the resource tabulation were rerun on 15 February 2025 to 

confirm the estimates as current. Therefore, the effective date of the Platreef Mineral Resource is 15 February 

2025. The Qualified Person for the estimate is Mr Jeremy Witley, Pr. Sci. Nat. Mineral Resources are reported 

inclusive of Mineral Reserves. Mineral Resources that are not Mineral Reserves do not have demonstrat ed 

economic viability.  

2. The 2 g/t 3PE+Au cut -off is considered the base case estimate and is highlighted. The table shows sensitivity to 

cut -off and the rows are not additive.  

3. Mineral Resources are reported on a 100% basis.  Ivanhoe holds a 64% interest in the Project . 

4. Mineral Resources are stated f rom approximately ð200ð650 m elevation (from 500 ð1,350 m depth).  

5. Indicated Mineral Resources are drilled on approximately 100  m x 100 m spacing; Inferred Mineral Res ources are 

drilled on 400  m x 400 m (locally to 400  m x 200 m and 200  m x 200 m) spacing.  

6. Reasonable prospects for eventual economic extraction were determined using the following assumptions. 

Assumed commodity prices are Pt: $1,200/oz, Pd: $1,130/oz, Au: $2,170/oz, Rh: $5,000/oz, Cu: $4.25/lb and 

Ni: 8.50/lb . It has been assumed that payable metals would be 82% from smelter/refinery of Pt, Pd and Au, 82.5% 

for Rh, 73.0% for Cu and 70.0% for Ni, and that mining costs and process, G&A, and concentrate transport costs 

(averag e $52/t of mill feed ) would be covered. The average concentrator recoveri es over the life -of -mine are 

87.2% for Pt, 86.8% for Pd, 80.3% for Rh, 78.5% for Au, 87.7% for Cu, and 71.6% for Ni.  Mining dilution 5%.  

7. 3PE+Au = platinum, palladium, rhodium and gold.   
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8. PtEq = platinum equivalent calculated using the relative contribution to the value of Pd, Au, Rh, Ni and Cu to the 

total value weighted by the assumed price and recovery for each metal.  

9. Totals may vary  due to rounding.  

Factors that could affect the estimates include Ivanhoeõs ability to conclude surface access 

agreements to allow continued exploration and sampling programmes, permitting, 

environmental, legal and socio -economic assumptions including availability of power and 

water, and assumptions used to generate the conceptual data for consideration of 

reasonable prospects of eventual economic extraction.  

PtEq grade and content is affected by changes to metal prices and recoveries.  

The Qualified Person  notes that the current practice of using grade shells in the area drilled in 

detail may under -estimate the variability of the grades within and near the T1MZ and the 

T2MZ. Stope boundaries that are laid out along the 2  g/t 3PE+Au grade shell surface will likely 

not, in practice, be able to follow the exact actual surface. The consequence would be that 

the effects of contact dilution and ore loss could be more than is currently projected.  

 

Beyond the current Mineral Resources, mineralisation is open to expansion to the south and 

west.  Targets for further exploration (exploration targets) have been identified.  MSA cautions 

that the potential quantity and grade of these exploration targets is conceptual in nature.  

There has been insufficient exploration and/or study to define these exploration targets as a 

Mineral Resource.  It is uncertain if additional exploration will result in these exploration targets 

being delineated as a Mineral Resource.  

The Bushveld Complex  (BC) PGEðNiðCu deposits have characteristics of lateral continuity over 

several thousands of metres. Based on this, four exploration targets have been identified.  

Target areas are defined based on the 2016 UMT -TCU Mineral Resource Model and  represent 

currently undrilled extension areas from the model.  

¶ Target 1 could contain 100 ð165 Mt  grading 3.1 ð5.2 g/t 3PE+Au  (1.3ð2.2 g/t Pt, 1.5 ð2.5 g/ t 

Pd, 0.18ð0.30 g/t Au, 0.12 ð0.21 g/t Rh), 0.10 ð0.17% Cu, and 0.22 ð0.36% Ni over an area 

of 4.1  km 2. The tonnage and grades are based on intersections of 2  g/t 3PE+Au 

mineralisation in drillholes located adjacent to the target.  

¶ Target 2 could contain 50 ð90 Mt  grading 2.9 ð4.9 g/t 3PE+Au  (1.3ð2.1 g/t Pt, 1.4 ð2.3 g/t 

Pd, 0.19ð0.31 g/t Au, 0.11 ð0.18 g/t Rh), 0.11ð0.19% Cu, and 0.23 ð0.39% Ni over an area 

of 3.3  km 2. The tonnage and grades are based on intersections of 2  g/t 3PE+Au 

mineralisation in drillholes located adjacent to the target.  

¶ Target 3 could contain 20 ð30 Mt  grading 2.6 ð4.4 g/t 3PE+Au (1.2 ð1.9 g/t Pt, 1.2 ð2.0 g/t 

Pd, 0.19ð0.32 g/t Au, 0.10 ð0.16 g/t Rh), 0.12ð0.20% Cu, and 0.23 ð0.39% Ni over an area 

of 0.5  km 2. The tonnage and grades are based on intersections of 2  g/t 3PE+Au 

mineralisation in drillholes located adjacent to the target.  

¶ Target 4 could contain 10 ð20 Mt  grading 2.1 ð3.4 g/t 3PE+ Au ( 1.0ð1.6 g/t Pt, 0.9 ð1.4 g/t 

Pd, 0.13ð0.22 g/t Au, 0.10 ð0.17 g/t Rh), 0.09ð0.15% Cu, and 0.19 ð0.32% Ni over an area 

of 1.5  km 2. The tonnage and grades are based on intersections of 2  g/t 3PE+Au 

mineralisation in drillholes located adjacent to the target.  
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Beyond these exploration t arget areas is approximately 48  km 2 of unexplored ground on the 

property under which prospective stratigraphy is projected to lie.  There is insufficient 

information to reasonably estimate a range of tonnages and grades for this ground.  

There is potential for the extent of known mineralisation to significantly increase with further 

step -out drilling to the south -west.  

 

The Mineral Reserve estimate for Platreef was based on the Mineral Resource reported in 

Section  14 of the Platreef  IDP25. Only Indicated Mineral Resources have been used for 

determination of the Probable Mineral Reserve.  

The Mineral Resource block model also includes the net smelter return (NSR) variable. NSR 

calculation formulas and metal prices used in the block model were provided by Ivanplats. 

NSR is the dollar value of the metals recovered from a tonne of rock minus t he cost for 

transportation of concentrate to the smelter, royalties, smelting and refining charges, and 

other smelter deductions. These parameters were used to calculate the NSR in units of $/t for 

each cell in the block model.  

Mineral Reserves were calculated from the block model using the combination of stope 

optim iser and generated grade based on the economic NSR cut -off values. Two stoping 

methods (longhole, and drift and fill ) were selected for the  Platreef  Project  as they satisfy the 

following design criteria:  

¶ Maintain maximum productivities by incorporating bulk -mining methods and 

operational flexibility, which will result in lower operating costs.  

¶ Maintain high overall recovery rates.  

¶ Minimise overall dilution.  

¶ Prevent surface subsidence from underground mining.  

Platreef  2025 FS cost estimates have been done to a feasibility study level of accuracy. For 

further detail on cost estimates , refer to Section 21. 

The stope shapes used in the Platreef 2022 FS stayed largely the same with minimal 

adjustments in Platreef 2025 FS. The adjustments made were mostly based on technical inputs 

(not economical) that included bracket pillars around major faults zones and changing the 

initial stopes on 750 m Level to longhole stopes as opposed to drift and fill. The calculation 

inputs to the updated NSR values have changed with commodity prices changing and  

updated  recovery models. The NSR runs using 2022 FS inputs versus Platreef 2025 FS inputs 

showed good correlation with variances smaller than 3% (lower NSR value for Platreef 2025 FS) 

up to 2024 and 4.4% for the LOM. The main contributors for the slightly lower NSR values were  

lower commodity prices and lower concentrator recovery inputs for lower grade ore.  
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A cut -off  grade analysis was completed by mining method, and the resulting cut -off  grade 

ranged from $47 ð$58/t. Ivanplatsõ operational philosophy required additional allowances for 

capital and profit margin to be included in the NSR cut -off  evaluation. Based on BDT20 the 

NSR values of $80/t and $100/t were selected for evaluation. As part of the NSR evaluation, 

further optimisation on a declining NSR cut -off  approach was evaluated using NSR values 

from previous optimisation studies. These studies focused on t he thickness of the deposit and 

the tonnage based on different cut -off s.  

The resource evaluation was performed on the grade shells and tonnages by height for each 

cut -off  were determined. After this analysis, stope shapes were created for the high NSR 

cut -off s ($155/t and $130/t). The outliers that could not be economically accessed were 

removed, an additional $100/t NSR cut -off  resource was brought in, with stope shapes 

developed for those. The highest grade stopes near the current mining areas were selected 

to achieve the tonnage required for the mine plan. This was done in th e studies of 2015 and 

2017, although it has not been updated in this study the Platreef operation team is currently 

reevaluating all stope designs. Current analysis determined the Platreef 2025 FS designs are 

valid. Until 2029 a cut -off grade for low grade  development of 1.75 g/t 3PE+Au has been 

used. After 2029 the cut -off grade is $130/t NSR .  

A definitive mine plan based on detailed stope layouts supports the Mineral Reserve. Due to 

irregularities in the geometry of the mineralised zones, not all material meeting cut -off  grade 

can be mined without incurring some dilution. Due to inefficiencies in final mining recovery 

from the stopes, small amounts of mineralised material are lost during final stope cleanout, 

and additional losses may occur in transit from the stopes to t he mill. Hence, a mining 

recovery factor is applied to the diluted resource s to account for these losses.  

The design parameters for the mining areas are based on geotechnical recommendations 

provided by SRK. The stope orientation and dimensions are based on a recommended 

maximum hydraulic radius of 8 m. SRK divides the deposit into five major geotechnical zone s, 

with recommendations for the best stope orientation within these zones.  

The Platreef 2025 FS cost estimates have been done to a feasibility study level of accuracy . 

Table  1.3 show s the Probable Mineral Reserve for  Platreef.  
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Classification  Ore  

(Mt)  

Pt 

(g/t)  

Pd 

(g/t)  

Au 

(g/t)  

Rh 

(g/t)  

3PE+Au 

(g/t)  

Cu 

(%) 

Ni 

(%) 

Proven  - - - - - - - - 

Probable  129.7 1.88 1.93 0.29 0.13 4.22 0.16 0.33 

Total 129.7 1.88 1.93 0.29 0.13 4.22 0.16 0.33 

Classification  Ore  

(Mt)  

Pt 

(Moz)  

Pd 

(Moz)  

Au 

(Moz)  

Rh 

(Moz)  

3PE+Au 

(Moz)  

Cu 

(kt) 

Ni  

(kt ) 

Proven  - - - - - - - - 

Probable  129.7 7.82 8.05 1.21 0.54 17.62 209  426 

Total 129.7 7.82 8.05 1.21 0.54 17.62 209  426 

1. Mineral Reserves have an effective date of  15 February 2025. The Qualified Person for the estimate is Mr Curtis 

Smith (OreWin), B. Eng., MAusIMM (CP).  

2. The NSR cut-off is an elevated cut -off above the marginal economic cut -off.  

3. Metal prices used in the Mineral Reserve estimate are as follows: $1,600/oz Pt, $815/oz Pd, $1,300/oz Au, 

$1,500/oz Rh, $8.90/lb Ni and $3.00/lb Cu.  

4. A declining NSR cut -off of $155/t ð$80/t was used for the Mineral Reserve estimates.  

5. Long -term  metal -price assumptions used for the feasibility study economic analysis are as follows: $1,200/oz 

platinum, $1,130/oz palladium, $2,170/oz gold, $5,000/oz rhodium, $8. 50/lb nickel and $4.25/lb copper.  

6. Tonnage and grade estimates include dilution and mining recovery allowances.  

7. Totals may vary due to rounding.  

8. 3PE+Au = platinum, palladium, rhodium and gold . 

 

There have been no additions to the geotechnical database since the FS 2016 and FS 2022 

reports. Consequently, the geotechnical rock mass data and laboratory testwork (stress 

regime and strength tests) remain unchanged. The investigation was based on all a vailable 

geotechnical and structural data, including data from geotechnically logged boreholes. 

Geotechnical design parameters were derived to manage potential risks, governing stope 

and mine access design, including backfill and support requirements. The updated mine 

design has been reviewed in line with the geotechnical design parameters.  

 

The Tshukudu fault remains a major geotechnical hazard due to poor -quality rock. 

Development through the fault must be carefully planned to minimize delays and costs, as it 

traverses the entire lease area and is necessary for accessing ore to the west. Spe cialized 

support, such as spiling rings, resin injection, and arches, is recommended, with a slow 

development rate through the fault. The fault's alteration varies, suggesting that some areas 

may allow for development with fewer delays and less intensive s upport, provided there is no 

water ingress. Geotechnical drilling will be necessary to delineate and characteri se the 

Tshukudu fault during implementation.  
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Other geological features may cause instability, leading to ground falls, overbreak, 

production delays, equipment damage, and increased support costs. If excavations must 

intersect these structures, implementing support strategies, good mining practices, h azard 

identification, and monitoring is essential to manage risks.  

Rock mass conditions range from very poor to extremely good, but most of the rock mass is 

generally fair to good. Lower rock mass quality should be expected, and excavations in these 

areas may require more stringent support or experience increased overbrea k. The MZ, FAZ, 

and T1 units are well -represented compared to the NC2 unit, which had limited core 

available for geotechnical analysis, leading to low confidence in its characterization. 

Additional information is required for assessing development infrastr ucture in deeper mine 

areas. Future boreholes will need to intersect and extend beyond the LZ, as current boreholes 

were terminated at this level.  

The stress testing conducted across the project area revealed that the pre -mining stress state 

at all tested locations is moderate to low relative to the strength of the rock. The maximum 

horizontal to vertical stress ratio is 1.1. Although the major geolo gical structures identified on 

the Platreef property have not been associated with any large -magnitude tectonic 

earthquakes, it should be noted that the planned mining activities will cause significant stress 

changes along these major geological structures .  

 

Numerical analysis indicates that ramps, main drives, and crosscut developments are sited 

away from stoping -related stress changes. Specialized support is anticipated for the Tshukudu 

fault, with reduced development rates expected in fault zones. No critical excavations 

intersect the Tshukudu and Nkwe fault zones. Additional support is re commended when 

excavations intersect major structures.  

 

The main vertical shafts are sited within the shaft pillar area, as these should not be adversely 

affected by stress changes over the life of mine. Geotechnical investigations continue for the 

development of shafts. It is important to avoid geological stru ctures, which may cause 

challenges during raiseboring.  

The estimated longevity for the analysed silos and ore passes are lower than their required 

throughput during their operational life. All the designed silos/ore passes will need to be 

rehabilitated or replaced. Stand -by silos/ore passes need to be planned earlier as the 

designed ones are not anticipated to last for the expected life due to high throughput 

tonnages expected and this will affect production. Protective, 300 mm abrasion resistant 

liners and cable bolting (through any intersected major structure s) are recommended to be 

installed to improve the longevity.  
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Low stress damage is anticipated in stope drifts during early mining phases, with S1 support 

adequate for most stope drifts. High stress concentrations are expected in stope access 

drives and drifts when sill pillars are formed after 2030, necessitating a change in support 

category. The centre -out mining sequence helps manage stress levels, with S1 support 

adequate for most access and stope drives.  

 

Cemented Paste Fill (CPF) will be utili sed in Longhole Open stopes to maintain stability. The 

majority of Longhole stopes will be mined using top accesses, improving overbreak 

management. Tight filling is required in primary stopes to maximize secondary stope recovery. 

High stress concentrations  during sill pillar extraction will necessitate careful sequence 

adaptation and support installation.  

 

Drift and fill will be carried out where the orebody is thinner and CPF will also be used to 

maximise extraction. A primary, secondary, and tertiary sequence is recommended for 

geotechnical control. Numerical analysis indicates low failure depth in primary  drifts, 

increasing with secondary drift extraction. Tight filling is essential for stability, with additional 

cable anchors required if deterioration occurs.  

 

Monitoring is essential in geotechnical mine design to evaluate predicted behaviour against 

actual performance and optimize designs. Key activities include regular geotechnical 

mapping, elastic modelling, and lidar scanning for excavation monitoring. Backf ill 

management and monitoring will be important to ensure suitable performance. A seismic 

monitoring system is advised from 2030 to understand rock mass behaviour during sill pillar 

formation. This was designed to manage seismic risks, ensuring sensitivity  and accuracy in 

detecting rock mass damage and strainbursts. These strategies are crucial for maintaining 

safety and optimizing mine operations . 

 

The Platreef  2025 FS includes two main phases. Phase 1 is defined as establishing Shaft 1 

remaining infrastructure, development and other infrastructure required to sustain 7 70 ktpa. 

Phase 2 commences just after equipping Shaft 3 when production begins to ramp up to 

4.07 Mtpa and Plant 2 is commissioned.  

Key points of the Platreef  2025 FS: 

¶ Shaft 1 changeover and mechanised access to shaft bottom has been established.  
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¶ Development ha s started and continuous on 750  m, 850 m and 950  m Levels. The initial 

focus is to establish infrastructure required on every level to commission Shaft 3 capable 

of hoisting 4  Mtpa combined from the three levels by February 2026. After Shaft 3 

commissioning the focus is on accessing the stoping areas with higher ground  handling 

capacity than in 2022 FS, thereby expediting the ramp up . 

¶ First longhole stoping establishment ð August 2025.  

¶ Shaft 3 commissioned and stoping tonnage ramp  up commence - February 2026.  

¶ Shaft 4 equipped for ventilation ð Q3õ25. 

¶ Plant 1 ore processing ð Q4õ25. 

¶ Plant 2 ore processing ð Q4õ27. 

¶ Shaft 5 holed for ventilation ð Q1õ27. 

¶ Shaft 2 commissioned ð Q3õ28. 

 

For the Platreef  2025 FS, changes were made to the mine design to meet the requirements for 

the Phased Development Plan including development to establish Shaft 3 as a hoisting shaft 

and not a ventilation shaft as per 2022 FS. Also, design changes were made to streamline 

rock h andling from lower levels to Shaft 3 via a crushing and conveyor system and dedicated 

tramming truck haulages on each level to separate logistics from ground  handling. The major 

changes from 2022 FS to 2025 FS are shown below.  

Item  2022 FS 2025 FS 

Ore Mining Rate  

Maximum Hoisting and ROM  
5.17 Mtpa  

6.0 Mtpa  

4.07 Mtpa  

4.7 Mtpa  (hoisting) & 5.25  Mtpa (ROM)  

Shaft 3  
Ventilation return shaft  Equipped to hoist 4  Mtpa  

Shaft 2 
Major shaft ð 6 Mtpa  Commissioned as logistics shaft in Q3õ28. 

Ore Handling  
Lowest tip 950  m Level  

Lowest tip 1,050 m Level  (conveyor system 

from 1 ,100 m Level  to 950  m Level   

Crushers 2 x c rushing stations  5 x c rushing stations  

Development Sizes  
5 x 5 m  6 x 5.5 m 

Development Jumbos  

Function  

Face d rilling  

Bolter utilised for bolts 

 

Rates 

Dev.: 225 m/mth/ jumbo  

Drift and fill: 25,000 t/mth  

Function  

Barring 

Support: Bolts & mesh (bolters removed)  

Face d rilling 

Rates 

Dev.: 60 -180m/mth ramp  up  

Drift and fill: 20,000 t/mth  
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Item  2022 FS 2025 FS 

Loading and Hauling  

18 t LHD and 54  t Truck 

 

 

 

Trucks used on every level  

14 t LHD and 42  t Truck (<2029)  

18 t LHD and 54  t Truck (>2029)  

(Shaft 1 size limitation ð 65 t planned for 

Phase 3)  

Ore  passes on inter  levels to main haulage 

levels. Limited trucks on inter  levels for 

development only. Trucks used to haul 

tonnes from ore  passes to main level tips 

with minimal hauling in ramps.  

Hauling  All tonnes hauled back to main 

shaft tips from all levels  

Trucks hauling limited to main levels and 

development on inter -levels. Use ore  

passes for ore tonnes on each level that 

reports on main levels  

LH Stopes  

Bottom -up mining  

 

No easer for slot drilling  

All down -holes  

 

Levels top -down  

Between levels bottom -up  

Easier for  slot b lasting incl.  

Initial stopes using up -holes but LOM stopes 

using down -holes 

Target Initial Stopes  
High grade d rift and fill stopes far 

away from shaft complex  

Medium grade LH  stopes close to shaft  

 

UG Equipment Quantities  
Central workshops on main levels  

De-centralised approach with drill  rig 

being maintained in satellite workshops 

close to working areas.  

 

The Platreef  Project  is designed based on highly -mechan ised longhole stoping and drift and 

fill mining methods.  

The Platreef  2025 FS evaluates a phased development of Platreef, with an initial 7 70 ktpa 

underground mine and a 770  ktpa capacity concentrator, targeting high grade  mining areas 

close to Shaft 1. First concentrate production for this option is targeted in 2025, with the 

hoisting Shaft 3 commissioned in Q1õ26 and personnel  and material Shaft 2 commissioned in 

Q3õ28. The second concentrator with a 3.3 Mtpa capacity enabling a combined process 

capacity of 4. 07 Mtpa will be commissioned in Q4õ27. 



 

23002PlatreefIDP25_250329Rev1.docx  Page 23 of 651 

 

During Phase 1 of the Platreef  2025 FS, the main access to the mine will be via a 986.3  m 

deep, 7.25  m diameter ventilation shaft (Shaft 1). Development will be commenced around 

Shaft 1 via the principal access/haulage levels (the 750  m, 850 m, and 950  m) and a series of 

interconnecting ramps. The initial focus will be to establish Shaft 3 underground infrastructure 

that includes tips, ore  passes, crusher and conveyance system from different levels to Shaft 3. 

The secondary priority will be to access the in itial stopes on 750  m and 850  m Levels. Shaft 3 

will enable the hoisting capacity to increase from 720  ktpa to 4.7  Mtpa. Shaft 1 will also be a 

ventilation return shaft with Shaft 1 serving as an intake shaft. The secondary focus will be to 

access the first stopes on 750  m and 850  m Levels respectively.  

Figure 1.4 shows the Shaft 1 to 4  locations and main access levels in an elevated view 

(looking east ). 
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Mining access ramps will connect the haulage levels with the mining sublevels and other 

infrastructure. The mining sublevels will be developed from the ramps at regular vertical 

intervals and drift and fill  access ramps will access the production areas. A typical production 

area is shown in Figure 1.5. 

Transverse or longitudinal stoping on a chevron or perpendicular layout will need to be 

determined when the detailed stope designs are prepared. This will be based on the 

information gathered from development and the close spaced drilling programme.  

 
 

Figure 1.6, Figure 1.7 and Figure 1.8 show the plan view of the initial development on three 

main levels of 750  m, 850 m, and 950  m. A view of the initial development is shown in 

Figure 1.9. 
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In Phase 2, p rimary access  to the mine will be by a 996 m deep, 10  m diameter personnel  and 

material (logistics) shaft (Shaft  2) and Shaft 1 and Shaft 3 will remain as secondary and tertiary 

accesses to the mine. During mine production in Phase 1, Shaft 1 will serve as a ventilation 

intake too. In Phase 2, Shafts 1, 2 and 5 will also serve as ventilation intakes while Shaft s 3, 4, 6 

and 7 will be ventilation exhaust raises. Shaft s 3ð7 will be raisebored shafts and reamed to 

5.1mØ . See Figure 1.10 for Phase 1 and Phase 2  infrastructure development . 

#1

750L

850L

950L

#2 #3Vent #4

Existing infrastructure

Pre Production

S N 
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The shafts complex will connect to 750  m, 850 m and 950  m Levels while four main access 

levels will be established as primary haulage levels. These are the 750  m, 850 m, 950 m and 

1,050 m haulage levels. Figure 1.11 shows the proposed shaft and raise locations and the 

main access levels in an elevated view (looking north -east). Mining access ramps will 

connect the haulage levels with the mining sublevels and other infrastructure as shown in  

Figure 1.12. The mining sublevels will be developed from the ramps at regular vertical intervals 

in the production areas. Drilling and extraction levels for stopes will be driven from the 

sublevels. Ventilation raises and ore  passes will also connect the sublevels with the main 

haulage levels.  

Phase 2

Phase 1

Existing infrastructure Initial LHOS Area#1

#2
#3



 

23002PlatreefIDP25_250329Rev1.docx  Page 29 of 651 

 
 

 
 

#1

#2

#3

Vent #4

Vent #5

Vent #7
Vent #6

850L

950L

1050L

750L

850L

Loading Access

Ramp 9°

Level Accesses

870L

890L

910L

930L

950L

RAP (Return 

Air Pass) 

Orepasses

100m

15m

20m

Ramps 9° with Flat Sections on Levels

Orepasses in-line

Level Accesses in-line

Sat. WS

LHD Tips

RAP (Return 

Air Pass)



 

23002PlatreefIDP25_250329Rev1.docx  Page 30 of 651 

 

The main mining methods will be  longhole stoping and drift and fill  mining.  These methods 

provide a safe, mechan ised, and productive mining plan.  Longhole stoping will be used in 

areas where the ore zone thickness exceeds 20  m and stopes will be oriented in a transverse 

or longitudinal fashion. Drift and fill  will be used in areas where the ore zone thickness is less 

than 20 m and will be mined in 5  m heights. Mining will proceed in an overhand fashion . 

Figure 1.13 is an isometric view of the mining areas by method  (looking north -east).  Mining 

methods are  explained in detail in Section 16.2. 

 
 

 

The completed and planned short-term  development at Platreef Mine is shown in Figure 1.14. 
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The remaining m ine development has been broken down into four main stages . 

¶ Stage  1 ð Lateral infrastructure development to support Shaft 3  

-  This stage include s the holing from different elevations into Shaft 3, tips on all three 

levels, ore  passes, ventilation passes, crusher excavation, conveyor excavation and 

loading level. Main restrictions are ground  handling limitations and ventilation.  

¶ Stage  2 ð Lateral development to initial stopes and services infrastructure  

-  The second stage is the development on 750  m and 850  m Levels to the initial stopes 

shown in Figure 1.14 and access to Shaft 4.  

-  Development of initial workshops, emulsions bays, paste fill holes, dams and other 

services infrastructure before Shaft 3 is commissioned. The main constraints are ground  

handling, ventilation and logistics.  

¶ Stage  3 ð Lateral development after Shaft  3 commissioning  

#1

750L

850L

950L

#2

#3 Vent #4

Initial LHOS on 750L & 850L

950L

850L

750L

N S

Existing infrastructure



 

23002PlatreefIDP25_250329Rev1.docx  Page 32 of 651 

-  The third stage is the ramp up and acceleration of level development off Shaft  1 and 

Shaft  3 until Shaft  2 is completed and functional. Additional development and 

longhole stoping crews are added to ramp up to 4  Mtpa. Shaft 1 is utilised for logistics 

only. This stage is limited by ground handling up to 2028 when 4  Mtpa is reached and 

the major constraint is logistics via Shaft 1.  

¶ Stage  4 ð Lateral development after Shaft  2 c ommissioned.  

- The fourth stage occurs after Q3õ28 when Shaft 2 is commissioned for personnel  and 

material. The remaining constraint now is ground handling  with the combined hoisting 

capacity of Shaft  1 and 3 being 4.7  Mtpa.  

 

Underground infrastructure entails  dewatering, rock handling, paste fill and other 

infrastructure that includes workshops, re -fuelling stations, explosive storage and shotcrete 

facilities.  

 

Mine production return water will include drill water, mine service water, fissure water, backfill 

flush water, and backfill seepage. All development drives on the main levels will be driven on 

a positive gradient and will include a ditch system to allow m ine production water to flow 

back to a series of collection sumps spaced every 400  m throughout the mine workings.  

The Platreef underground dewatering system will be separated into  face dewatering, tertiary 

dewatering, secondary dewatering, and primary dewatering system s. Face dewatering will 

make use of electric face pumps powered by the drill rigs to transfer water from the face to 

the collector sumps. The tertiary system will transfer water from the collector sumps to the 

secondary dewatering system with larger dams.  

There are three types of dams in the secondary dewatering system, gravity transfer dam s, 

transfer dam s and settling dams . During mine production, water will be collected in sumps 

located throughout the mine. The gravity transfer dams will be equipped on the upper levels 

and  will transfer water through boreholes to lower levels. On the lower levels gravity cannot 

be used hence, transfer dams equipped with suitable pumps will be installed to pump the 

water back to the primary dewatering infrastructure. Settli ng sumps will be utilised in areas 

further away from the shafts and will include a de -gritting/settling section on the inflow side of 

the dam before the water is transferred back to the primary system. Sumps where mine duty 

pumps will then transfer the discharge water through a pipeline and borehole system to the 

main pump.  

The primary pumping system will be a dirty water pumping system for Phase 1, located at 

Shaft 1, that will cascade water from 950  m Level to 450  m Level and then to surface where 

settling and clarifying will be done. During Phase 2, a UG settling system and a clear water 

pumping system directly from 1,050  m Level to surface via Shaft 2  will be established.  
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Mine water inflow is estimated at 35  L/s during maximum production in the Platreef  2025 FS. 

The pumping system is designed for 150  L/s to account for spikes from initial groundwater 

inflows and paste backfill flushing inflows associated with the increased production ra te. Each 

sump will not operate on a continuous basis but will have an overall utilisation of 

approximately 25%. This system will allow for improved settling in the main sumps and less fines 

reaching the main pumps at Shaft 2.  

 

The ore and waste handling system will be constructed in distinct phases:  

¶ Current Shaft 1: Relies on load haul dumps (LHDs) tipping directly into the shaft.  

¶ Shaft 3 System Initial: Will introduce a total of four truck tips (2 x on 750 m Level and 2 x 

850 m Level) with a crushing station on 950 m Level and a conveyor system feeding into 

a bin and loading system at Shaft 3.  

¶ Shaft 3 System Future : The system described above will remain in operation, and 

additional conveyors and crushing stations will be added on 910 m Level, 950 m Level 

and 1,050 m Level.  

 

Fleet maintenance will be done underground, and workshops will be constructed on each 

main level near the shafts. Satellite workshops will also be located closer to working areas to 

service primarily the slow -moving equipment such as the drill rigs. The workshops will be fit for 

purpose, equipped with the necessary lifts, cranes, ramps and tools for major servicing of 

large mobile equipment.  

Refuelling stations will be constructed on each of the main levels with a fuel line from surface, 

delivering fuel to 750  m, 850 m and 950  m Levels. 850 m and 950  m Level will be equipped 

with a refuelling station on the south and the north of the shaft and 750  m Level will only have 

one station.  

Shotcrete is required in primary access drifts for support and hence a shotcrete facility will be 

installed on 850  m Level. The shotcrete mixture will be prepared  on surface, without adding 

the fibres, and sent underground via boreholes. Underground the fibres will be added and 

the final mixture will be loaded into suitably sized agicars that will transport the material  to  the 

area of application.  

An emulsion drop facility will be installed during the latter parts of Phase 2. This system will 

have surface storage tanks of emulsion and sensitizer and the emulsion will be dropped down 

a pipe, installed in a borehole down to 850  m Level and 950  m Level directly. Underground 

the emulsion will be stored in batch tank and dispensed into the emulsion cassette. Sensitizer 

will be transported underground separately in tanks and will fill the explosive cassettes as 

required.  
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Explosive accessories that include high explosives, detonators, shocktubes, etc. will be 

transported underground in an explosive truck, which will be a dedicated LDV marked and 

equipped for these purposes. Accessories and detonators will be store d  in underground 

magazines located on 850  m Level and 950  m Level. Explosives will be issued from these 

magazines for daily use. Old explosives will be stored in old explosive boxes and transported 

to surface for destruction.  

 

Fresh, refrigerated air will be supplied via Shafts 1, 2 and 5 to 750 m Level, 850 m Level and 

950 m Level. Fresh air will be distributed to the various production areas through a 

combination of fresh air passes (FAP) and ramp systems. Each production level will b e 

ventilated as separate ventilation districts. The ventilation system is based on a òonce-

throughó system, eliminating the re-use of ventilation between drifts, mining levels and mining 

zones. Heat, dust and blasting fumes will be extracted directly to th e main return system 

utilising a forced -exhaust secondary ventilation system. This ventilation strategy has major 

benefits on accumulated heat loads, airborne pollutants (such as diesel particulate matter 

(DPM)), re -entry times, mining flexibility and work place conditions in general.  

Refrigerated air will be supplied from surface bulk air coolers (BAC) situated in the sublevel 

drifts at Shaft 1 and Shaft 2. The refrigeration and cooling strategy is based on bulk air cooling 

and will not make use of underground chilled water. A detailed  refrigeration study was 

conducted by others and is not included in this scope of work. The outcome of this study was 

used in the refrigeration design . 

 

Various metallurgical testwork  campaigns have been conducted since October  2001 on 

samples originating from the Platreef deposit. Metallurgical testwork  has been focused on 

providing data for flow -sheet  development whilst aiming to maximise the recovery of 

platinum group elements (PGEs) and base metals, mainly nickel, and producing an 

acceptably high grade  concentrate suitable for further processing and/or sale or toll 

treatment by a third party.  

The Platreef metallurgical testwork campaigns can be summarised as follows:  

¶ Prior to 2006: Testwork was predominantly  conducted on lower  grade platinum group 

element ( PGE) material from the potentially large open pit  area.  In 2008, a deep drilling 

exploratory programme was launched , and the Resource was updated to include 

deeper HG PGE material.  

¶ 2015 PFS: A series of metallurgical testwork  campaigns were carried out on the Platreef 

mineralised material  over the period 2010 to 2014 . This, named ôPhase 1 to Phase 6õ 

testing included comminution character isation, bench -scale flotation test work  and 

laboratory scale dewatering testwork . The findings from Phase 1 to Phase 6  testing were 

presented in the Platreef  2015 PFS. 
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¶ 2017 FS: The 2015 to 2016 FS metallurgical testwork conducted as part of the 2017 FS 

was performed on approximately 1,286  kg of HQ drill core (comminution) and 1,140  kg 

of quarter PQ drill core ( flotation) samples originating from the Platreef deposit. Samples 

were selected to represent the major ore types and ore blends expected to be 

processed over the life -of -mine ( LOM). This, named ôPhase 7õ testwork aimed to further 

characterise the flotation response, support flow sheet  development, and to evaluate 

the degree of variability that could be expected across the deposit. The programme 

included comminution variability testing, mineralogical characterisation, open  circuit 

flotation development and optimis ation testwork, open  circuit flotation variability 

testwork, bench -scale  locked cycle flotation testwork and tailings dewatering testwork. 

The findings were presented in the Platreef 2017 DFS.  

¶ 2022 PDP FS: Further testwork was conducted in 2020 and 2021 as part of the PDP FS. 

This, named ôPhase 8 and Phase 9õ testwork aimed to evaluate the potential inclusion 

of a high -pressure grinding roll (HPGR) circuit, to further characterise the flotation 

response of Platreef composite samples, evaluate the potential for Jameson cell 

technology in the cleaner flotation circuit, determine the effect on flotation response 

when using site water and produce bulk concentrate samples for settling, filtration and 

Kell hydrometallurgical refining testwork. The PDP testwork was conducted on 

approximately 2.9  t of un -crushed drill core sample interval remainders from the 2017 FS 

variability testwork drilling campaign and two bulk samples totalling 47  t, comprised of 

crushed rock from surface stockpiles. The findings were presented in the Platreef 2022 

PDP FS. 

¶ 2025 IDP (Current): Further flotation and tailings dewatering testwork  was conducted in 

2022 and 2024. The programme included bench -scale  flotation testwork on a 60  kg drill 

core composite sample remainder from the 2022 PDP FS test campaign which had 

been kept in cold storage. The aim was to further evaluate the potential to incorporate 

Jameson cell technology in the cleaner circuit . Additionally , bench -scale  tailings 

settling and filtration testwork was conducted on the flotation tailings to further 

charac terise the tailings dewatering circuit design and performance parameters.  

Testwork has been conducted on samples representing the geometallurgical units T1 

(feldspathic pyroxenite), T2U (poikilitic and/or pegmatoidal orthopyroxenite), T2L (typically 

olivine bearing and may vary from olivine -bearing orthopyroxenite to poikilitic harzburgite) as 

well as the footwall contaminated zone ( CZ). The CZ zone has appropriately been reclassified 

as the footwall assimilated zone (FAZ). The majority of the testwork was conducted on drill 

core samples, however the programme also included testing of bulk samples from surface 

stockpiles for the 2022 PDP FS mini pilot plant (MPP) and HPGR test campaigns. The selection 

of samples, done in conjunction with the mining and geological teams, submitted for the 

metallurgical testwork are deemed to be sufficient.  

Comminution testwork during both the 2015 PFS and 2017 FS indicated that the samples can 

be characterised as being hard to very hard with a Bond Ball Work Index (BBWi) in the range 

of 19.0ð24.2 kWh/t. The Platreef material is thus not suitable for semi -autogenous grinding 

milling. The comminution variability testwork showed only minor variation in hardness. The 

abrasion index (Ai) tests indicated that the samples could be classified as having a m edium 

abrasion tendency.  
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Multiple single -pass HPGR crushing tests by Thyssenkrupp using a semi -pilot scale HPGR 

(SMALLWAL) were conducted on a bulk shaft intercept composite sample sourced from 

surface stockpiles during the 2022 PDP FS testwork programme. The HPGR testwork confirm ed 

the Platreef sample was amenable to HPGR achieving a specified throughput of 

310ð338 t.s/m 3h at a specific energy of 0.94 ð1.47 kWh/t.  

Based on the testwork, a three -stage crushing circuit and ball mill circuit has been 

recommended as the basis of design. The crushing circuit is comprised of primary Jaw 

crushing (within mining scope), secondary cone crushing and a tertiary HPGR circuit. T he 85 th 

percentile comminution test data were used as the design basis for the crusher and grinding 

circuit. The average ore hardness and abrasion index data have been used to derive the 

operating cost estimate.  

The flotation testwork programme, over various phases, has included bench -scale , flow -sheet  

development testwork, in combination with variability testwork (open circuit and locked 

cycle) using industry -standard testing techniques. Additionally preliminary Mini Pilot Plant 

(MPP) testwork was conducted to produce bulk concentrate for settling, fil tration and Kell 

hydrometallurgical refining testwork.  

Flotation testwork has confirmed an optimal flotation circuit feed size of 80% passing 75  µm 

and a flotation feed solids concentration of 30% w/w. Various flow sheet  configurations and 

reagent regimes have been tested as follows:  

¶ The 2015 PFS was based on an MF1 flow sheet  utilising an oxalic acid and thiourea 

reagent regime and conventional cleaning technology.  

¶ Further optimis ation in the 2017 DFS confirmed the MF1 flow sheet  using conventional 

cleaning technology, however the reagent regime was changed to a more 

conventional combination of thionocarbamate copper collector and sodium isopropyl 

xanthate (SIPX) as the primary collectors which is referred to as the copper collect or 

reagent suite.  

¶ Preliminary MPP runs during the 2022 PDP FS indicated that sodium isobutyl xanthate 

(SIBX) reagent is a potential alternative to the Cu collector reagent suite. This was also 

noted during the flow sheet  development testing but was not adopted due to froth 

stability concerns. The mini pilot  plant commissioning however, achieved adequate 

froth stability, but performance was not fully optimis ed and did not fully replicate the 

copper collector reagent suite performance.  

The copper collector reagent regime has been more comprehensively tested and optimis ed 

and has thus been selected as the basis of design. The alternative SIBX reagent suite may be 

considered for further trials during full scale operation as a potential optimis ation opportunity.  

Bench -scale flotation testwork conducted at three independent laboratories confirmed that 

the type of grinding media used was critical, highlighting that the flotation feed Eh is negative 

when the sample is milled using carbon steel grinding media. A positive Eh  prior to flotation 

was achieved by using high chrome grinding media which consistently returned superior 

flotation results compared to tests using carbon steel media.  
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Open circuit bench -scale  flotation variability tests showed minor variation between the 

performance for the individual domain point samples (T1, T2L, T2U and CZ) and various ore 

blend composites. 3PE+Au recovery was however found to be dependent on the 3PE+Au 

head grade and targe t concentrate grade. For Platreef, as higher 3PE+Au concentrate 

grades are targeted (high upgrade ratio), the overall concentrate mass pull decreases, and 

consequently, the 3PE+Au recovery will be lower than when targeting a higher mass pull and 

lower concentrate grade (low upgrade ratio). It was however also shown that under an 

excessively high mass pull regime, concentrate grades are significantly lower with limited 

opportunity for any gain in recovery. A 3PE+Au concentrate grade o f 85 g/t could be 

achieved for head grades in the range 3.2 ð4.6 g/t where both the open circuit and locked 

cycle bench -scale  variability testwork indicated that targeting higher concentrate grades in 

excess of 100  g/t (3PE+Au) resulted in reduced metal rec overies. Concentrate grades in 

excess of 100  g/t could only be achieved for head grades in the range 4.6 ð8.8 g/t.  

Bench -scale Jameson cell testwork (open circuit and locked cycle) at XPS in 2022, has shown 

that a single Jameson cell is able to replicate or better the performance of two  stages of 

conventional cleaning. Jameson flotation technology has thus been recommended for the 

final HG cleaner, MG cleaner and LG re -cleaner duties.  

The impact of site water has also been evaluated where comparative testwork on two 

composite samples using filtered site water from the Masodi grey water system achieved a 

similar 3PE+Au upgrade profile as the baseline tests using laboratory tap water. The re was, 

however, notable variance in the ranges for repeat baseline tests.  

Optimi sed locked cycle flotation testing on a drill core sample blend composites with a 

3PE+Au feed grade ranging from 2.4 ð4.9 g/t and averaging 3.8  g/t, achieved recoveries 

(3PE+Au) ranging from 83.1 ð88.7% at a final concentrate grade of 60 ð95 g/t. An average 

3PE+Au recovery of 85.2% was achieved and the concentrate grade averaged 83  g/t 

3PE+Au. 

Mini pilot plant (MPP) testwork, was conducted at Mintek in June 2021 and November 2021 

with the primary aim of producing bulk concentrate samples for Kell hydrometallurgical 

refining and concentrate de -watering testwork. Additionally, the intention was to  derive 

process design information to supplement the design data derived from the bench -scale  

flotation testwork. The latter objectives were only partially achieved as the circuit was not 

adequately commissioned, stabilized and optimis ed due to several ope rational challenges. 

The results are deemed to reflect a non -optimis ed, preliminary commissioning performance 

achieving an average concentrate grade of 57  g/t at 87% recovery (2PE+Au) for the 

November 2021 run on a bulk sample with a head grade of 3.5  g/t 2PE+Au.  

Based on the testwork findings, the flotation circuit flow sheet  includes a rougher and cleaner 

circuit to treat the mill product (P 80 of 75µm) for recovery of 3PE+Au, Ni and Cu minerals to the 

final concentrate. The cleaner flow sheet  reflects a split configuration treating the fast, 

medium and slow -floating fractions separately and incorporates Jameson Cell dilution 

cleaning for the final cleaning duties. A scavenger circuit will treat the scavenger rougher 

concentrate and cleaner tai lings to ensure optim al recovery.  

Settling and filtration testwork on tailings and concentrates confirmed that the tailings and 

concentrate samples can be dewatered using conventional dewatering technologies.  
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Settling testwork on tailings and concentrates recommended an optimal thickening flux of 

0.30 t/m 2h for the concentrate duty and 0.40 ð0.50 t/m 2h for the tailings duty. A thickener 

underflow solids concentration of 60 ð65% w/w was achieved for both applications.  

Concentrate pressure filtration testwork achieved a product moisture of <14% w/w with 

filtration fluxes averaging approximately 600  kg/m 2h. 

Tailings vacuum disc  and vacuum belt filtration testwork achieved optimal filtration rates of 

400ð978 kg/m 2/hr and a cake moisture content ranging from 16 ð23% w/w. Tailings pressure 

filtration tests produced filter cakes with a moisture content ranging from approximately 

9ð14% w/w and an optimal average filter flux of approximately 270 ð330 kg/m 2h. Flow moisture 

point (FMP) and transportable moisture limit (TML) tests have also been conducted on 

uncemented dewatered tailings with the estimated values repor ted to be 14.8% w/w and 

13.3% w/w respectively.  

The 2017 DFS optimis ed locked cycle testwork using the copper collector reagent suite was 

used to derive relationships between 3PE +Au head grade, mass pull and final concentrate 

grade. These were used to derive recovery algorithms, which express 3PE+Au recovery as a 

function  of both head grade and target concentrate grade as reported for the 2017 DFS and 

summarised in Figure 1.15. 

 
DRA, 2024 

Since completion of the 2017 DFS, results for the additional open circuit and locked cycle 

flotation bench -scale testwork at SGS, Mintek and XP S over the period 2020 ð2022 were found 

to fall within the ranges evidenced in the 2017 DFS variability testwork. This shows consistency 

between the various test campaigns and performance modelling using the recovery 

algorithms previously developed for the 2017 DFS.  
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Updated metallurgical performance projections have been derived for the concentrator 

plant based on the IDP25 mine plan, using the recovery algorithms previously developed for 

the 2017 DFS. The metallurgical performance projections, when applied to the min e 

schedule, have indicated that when targeting a 3PE+Au concentrate grade of 85  g/t, the 

3PE+Au recovery is expected to average 85.8% over the LOM, while the copper and nickel 

recoveries are expected to average 87. 3% and 70.9%, respectively. The concentrat e sulfur 

content is expected to range from 8 ð22% and average 12 ð15%. 

 

Following on from the previous  2017 DFS and 2022 PDP FS, further progression  of the Platreef 

mining and processing strategy for the current Platreef 2025 IDP has resulted in a production 

plan that incorporates a phased ramp up to ultimately target a combined processing 

capacity  of 10.67 Mtpa .  

The Phase 1 Project is currently being executed and includes the construction of Shaft 1 and 

a 0.77  Mtpa concentrator. The 0.77 Mtpa Phase 1 c oncentrator incorporates a conventional 

three -stage crushing and ball milling circuit followed by flotation (MF1) . The design is as per 

the 2022 PDP FS but with the inclusion of Jameson Cell dilution cleaning for the final flotation 

cleaning duties , aligned to testwork findings.  

Phase 1 will be followed by the addition of 3.3 Mtpa of processing capacity in Phase 2 to 

target a combined concentrator production rate of 4.07 Mtpa. The Phase 2 Project, currently 

at FS level, includes the construction of Shaft 3 and Shaft 2 ( personnel  and material only) in 

combination with a concentrator plant capacity expansion.  

The Phase 2 concentrator design includes all processing requirements from receipt of the 

ROM material from stockpiles and or ROM silo through to final concentrate load out and 

production of filtered tailings. The handling of filtered tailings and DTSF operation is not within 

the concentrator scope.  Phase 2 will include the addition of:  

¶ A new 4.07  Mtpa crushing circuit incorporating secondary -cone crushing and a tertiary 

HPGR. The new Phase 2 crushing circuit will feed both the Phase 1 and Phase 2 milling 

circuit modules, and the Phase 1 crushing circuit will become redundant . 

¶ A new 3.3  Mtpa milling and flotation module comprised of two  stages of ball milling in 

series and flotation (MMF).  

¶ A new 4.07 Mtpa tailings dewatering and pumping circuit in combination with a 

tailingõs filtration plant located at the Rietfontein Dry Tailings Storage Facility (DTSF). The 

new Phase 2 tailings filtration circuit will process the combined tailings , and the Phase 1 

tailings filtration circuit  will become redundant.  
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The process design has been developed based on the testwork  findings and assessments, 

various desktop level trade -off studies and design information from the historical study phases 

in combination with relevant DRA design information.  The flow sheet  is well known in industry 

and has historically been proven as a suitable processing route for various platinum ores.  

The concentrator engineering design is based on previously constructed and proven DRA unit 

processes adapted for p roject -specific requirements. Project -specific design criteria and 

specifications were developed to ensure conformity across the mine site.  

The engineering design has taken cognisance of the environmental and social impacts 

regarding noise, dust, light, vibration and visual pollution. Dust suppression is present on all 

ROM transfer points. Silos are specified with concrete roofs and  the Phase 2 conveyors are 

sheeted to minimise noise, dust, and light pollution.  

The final concentrator layouts were selected, taking into consideration the environmental 

and social impacts, and aimed to minimise transfer and wear points in the ROM section, 

reduce building height and improve constructability and maintainability in the main 

concentrator area.  

The Phase 2 concentrator plant has been designed in accordance with the required level of 

accuracy for a feasibility study whilst adhering to social and environmental responsibilities.  

The future  Project Phases 3 and 4 , currently at PEA level, will aim to further expand production 

to 10.67. This will include bringing Shaft 2 (Rock hoisting) online in combination with expansion 

of the crushing circuit and the addition of two 3.3  Mtpa concentrator milling and flotation 

modules which will be identical to the Phase 2 module. The concentrator tailings dewatering 

and pumping circuit capacity will also be expanded and two additional tailings filtration 

modules (located at the DTSF) will  be insta lled, one each in Phase s 3 and 4 respectively.  
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DRA, 2025
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The Platreef  Project  site is located approximately 280  km north -east of Johannesburg in the 

Limpopo Province and  falls under the Mogalakwena Municipality. The mine lease area is on 

the Turfspruit, Macalacaskop and Rietfontein farms. Year -round access to the site is by 

paved, all -weather national highway (N1) to Mokopane (formerly Potgietersrus). From 

Mokopane the access continues as a paved, all -weather national highway (N11). This road is 

a two -lane tarmac road suitable for heavy loads year -round . 

The Platreef  Project  site is surrounded by many informal settlements and villages, with 

Ga -Kgobudi, Ga -Madiba, Ga -Magongoa, Mzombane and Tshamahansi being the closest. 

The close proximity of these villages to the Platreef  Project  site was taken into consideration in 

the design and engineering of all infrastructure and emphasised the importance of mitigating 

noise and dust pollution, as well as the visual impact that the Project will have on the 

communities.  Figure 1.17 shows the Platreef  Project  location within local region . 

 
Ivanhoe , 2017 
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South Africa is a country of relatively low rainfall and, in particular, the Limpopo Province will 

need to augment their current water sources to meet the growing demand from the mining, 

power, agricultural, and domestic sectors. The Government has committed to addressing this 

shortage in the interest of developing the region. There are major planning, infrastructural 

design, and funding challenges that need to be addressed in order to ensure that the water 

availability is sufficient to meet development in the pr ovince.  

The bulk water requirement for the mine is divided into the water required for construction 

and water required for operations. The water requirements include construction, dust 

suppression and water for developing the mine. The sources of bulk water during  the 

construction period are local groundwater abstracted from licensed boreholes on Ivanplats , 

Uitloop and Turfspruit properties, as well as storm water run -off collected on site. The yield from 

the boreholes on Uitloop and Turfspruit is sufficient to mee t the construction bulk water 

requirements  and will be used as the primary source of the potable water for the mine . 

On 17 January 2022 , Ivanhoe concluded an  agreement with the Mogalakwena Local 

Municipality to receive local treated effluent water from the Masodi WWTW to supply most of 

the bulk water needed. A minimum of 3,000  m3/d will be supplied for the first phase of 

production at Platreef. A further agreement was signed between Ivanplats and the 

Mogalakwena Local Municipality on 15  June 2023 to increase the supply from the Masodi 

WWTP up to a maximum of 10 ,000 m3/d  of treated water, depending on the roll out of the 

supporting municipal infrastructure. The associated pumps at Masodi WWTP and piping 

infrastructure to the Platreef site have been installed as part of the Phase 1 construction.  

For the operational phase of the mine, an updated dynamic daily time step water balance 

model was applied to develop an average water balance for Phase 2 (January 2028 to 

LOM). The simulation shows that on average 9 ,809 m3/d water is required to operate the 

mine. The sources of water are an average of 5 ,602 m3/d bulk water supply from the Masodi 

WWTW to supply the site filtered water requirements, 222  m3/d from the four site boreholes to 

supply the site operational potable water requirements and the remaini ng 3 ,985 m3/d is 

supplied from moisture in the ore, from rainfall/run -off collected on site in the stormwater 

ponds and groundwater ingress to the workings.  

The bulk water requirements will increase to approximately 6,800  m3/d as the Phase 2 

concentrator  ramps up. The variation in the make -up volume required is due to the 

seasonality and annual variation of the rainfall. The reduction in the water requirement occurs 

during the wet season and in wet years when the rain and run -off volumes are available on 

site to meet the filtered water requirements.  

Provision has been made to further treat the water received from the Masodi WWTW via an 

on -site filtration plant for use in the process plant.  
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The bulk power supply is sourced from Eskom, the South African national power utility and this 

is installed as Phase 1 of the Project  and was commissioned in August 2024. The existing NMD 

is 100 MVA. The estimated NMD will increase to 110  MVA in the year 2032, and an application 

to increase the NMD will be required in future.  

The installed capacity in the Eskom 132/33  kV outdoor substation is four40  MVA 132/33  kV 

transformers. The outdoor Eskom 132/33  kV substation is complete, but only the 33  kV circuit 

breakers required for Phase 1 are installed in the 33  kV consumer substation, with space 

provision for the future circuit breakers. The additional 33  kV circuit breakers and cable 

installations are allowed for as part of this study. The design capacity is 120  MVA, with the 

fourth 40  MVA transformer for redundancy.  

The 132/33 kV substation is supplied from Eskom Borutho main transmission station via two 

132 kV overhead lines (OHLs). Each OHL is rated for 175  MVA for full redundancy.  

In addition to the Eskom bulk power agreement, Ivanplats has entered into a 10  year 

agreement with an independent power producer (IPP) for a minimum commitment of 

48,300 MWh per annum of solar power. The solar power will be wheeled through the Eskom 

network. The reduction in the cost for the solar power is allowed for in the electrical operating 

cost. The scheduled start date for the wheeling is June 2026.  

The construction of an initial on -site 9,589 MWh per annum solar power plant  is complete and  

was commission ed  in February  2025. The cost savings due to the on -site solar power plant is 

included in the electrical operating cost.  
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DRA, 2017 

 

Access from Mokopane to Johannesburg, Polokwane, and Rustenburg (for concentrate 

delivery) is via the newly upgraded N1 highway. The Platreef  Project  is located approximately 

8 km north ðnorth -east of Mokopane and is  accessed via the N11, a single carriageway public 

highway with a bitumen surface.  

The N11 highway connects Mokopane with the South Africa  and  Botswana border. The 

current road runs directly through the Turfspruit 241  KR and Macalacaskop 243  KR farms and 

serves the operating Mogalakwena mine. Accelerated mining developments and envisaged 

further expansions to the north of Mokopane have led to an increase in pressure on existing 

infrastructure in the area and specifically on the N11 at and thro ugh Mokopane. The N11 is 

also the only feasible road to and from the Platreef  Project . Ivanplats has completed  the N11 

intersection construction works to the mine gate . 
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The phased development plan provides for the development of two Tailings Storage Facilities; 

one for the initial production phase at the Platreef mine in close proximity to the plant and a 

larger one on the Rietfontein farm, located approximately 5  km from the Platreef mine site, 

for the steady state production.  

The new dry stacked tailing s storage facility ( DTSF) site for the first phase is located 

approximately 1  km from the Platreef plant within the boundary fence of the mine site. This 

TSF has a total storage capacity of approximately 9 Mt of tailings and the tailings generated 

by the 7 70 ktpa concentrator plant will report and stored here, until the Rietfontein facility is 

commissioned.  

The proposed tailings storage facility ( DTSF) site for the second phase is located 

approximately 5  km from the Platreef mine site on the Rietfontein farm. The proposed DTSF 

site is considered a feasible site, considering all applicable engineering and environmental 

standards for tailings storage facilities. The DTSF will have an operating life of 36 years, during 

this time approximately 90.4 Mt of tailings will be stored within the DTSF. The remainder of the 

tailings will be used as backfill in the underground mine. The DTSF is compliant in terms of the 

required tonnage profile production split between the backfill requirement and TSF storage. 

The estimated split has been quantified as 67% on average . 

The Platreef  2022 FS proposed the use of a dry stack deposition methodology instead of the 

hybrid paddock deposition methodology proposed in the 2017 FS. The decision by Ivanplats 

to change the TSF deposition methodology from upstream design to dry stacking resulted 

from a study undertaken by Golder Associates in December 2016. It was concluded during 

this study that stacked tailings storage facilities ar e deemed to be safer in that there is no 

hydraulic depositioning, hence the risk will be minimal to floo d the surrounding areas with 

tailings in the unlikely event of a catastrophic failure. Dry stack tailings storage facilities are 

more water efficient in that the majority of water in the tailings is captured in the dewatering 

plant, pumped directly back to the concentrator and re -used back into the process.  

The Reifontein DTSF will be constructed in a phased approach to limit upfront capital 

expenditure. The DTSF will be constructed in two lifts as follows:  

¶ The first lift will accommodate tailings for the first 12 years of deposition at the site and 

will be comprised of three portions, namely Portion 1, Portion 2 and Portion 3.  

¶ The second lift will accommodate tailings from Year 13 to the end of life-of -mine  and 

will be constructed in a single phase, referred to as Portion 4.  

Tailings will be delivered to the filter plant  situated at the stacking facility utilising the same 

pumping systems from the processing plant. Dewatered tailings will be delivered to the DTSF 

using conveyors . 

Aside from  the  borrow material used in the starter dam and drainage infrastructure, which 

includes a Pollution Control Dam , the facility will be developed and operated using 

dewatered tailings as a dry stack facility. A liner system with leak detection will be in place 

upon start -up.  



     

 

23002PlatreefIDP25_250329Rev1.docx  Page 47 of 651 

It is envisioned that progressive rehabilitation will be executed during operations of the DTSF. 

The operational side slopes will be shaped to the final rehabilitated slope of 1V:4H and a 

capping layer will be constructed as part of progressive rehabilitat ion during operations, 

followed by placement of a growth medium and the establishment of vegetation. Dust 

control, comprising watering and the placement of dust suppressants will likely be required 

throughout operations.  

During the initial phase of the Project  the dewatering of the tailings will be generated in the 

770 ktpa plant. This dewatered and filtered tailings stream will be hauled and placed on the 

initial phase 1  dry stack, tailings storage facility on the Platreef property. The first phase dry 

stack facility will be developed on the initial and approved waste rock dump footprint within 

the immediate Platreef mine. WSP has conducted the design, to inform the applicable 

license and permitting amendment processes, wh ich are currently underway . 

 

The Platreef  production is scheduled to come on stream at a time when the world will require 

additional  PGM production to meet what many observers predict to be significant supply  

and demand deficits. Favourable positioning on the cost curve, base metal diversification 

and a natural South African Rand (ZAR) hedge should all combine  to make the concentrate 

attractive to South African toll smelters.  

Ivanplats has prepared a number of marketing studies historically and maintains relationships 

with key smelters in South African PGM space.  Ivanplats has a clearly defined development 

strategy to secure smelting and refining capacity in South Africa and has mapped a 

development path for placing concentrates and expects capacity to become available by 

the time that steady state production is ac hieved.  

 

In 2013, Ivanplats undertook the Environmental  and Social  Impact Assessment (E SIA) and 

Environmental Management Programme (EMP) for the Platreef  Project  in support of a Mining 

Right, Environmental Authorisation (EA) and Waste Management Licence (WML) application. 

Since the approval of these applications, Digby Wells has provided environmental advisory 

support on the Platreef  Project  and undertaken further regulatory applications, including an 

ESIA and EMP Addendum (2016) in support of proposed amendments to  the approved EA.  

The key environmental and social licences and permits submitted for the Platreef  Project  are:  

¶ Mining Right , 

¶ Environmental Authorisation , 

¶ Integrated Waste Management Licence , 

¶ Water Use Licence , and  

¶ Heritage Permit s. 
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Ivanplats conducted an amendment of some of the existing authorisations and licences to 

facilitate the aspects of Phase 2 of the Platreef Project in 2022. This process required a full ESIA 

process before commencing with the proposed changes. Subsequently, following the 

amendment process, in 2023, an integrated EA was granted by the Department of Mineral 

Resources and Energy (DMRE) and an amended WUL and secondary WUL by the 

Department of Water and Sanitation (DWS).  

¶ The following changes informed the amendment process as completed:  

- Changes to the infrastructure plan for Phase 1, such as:  

- The inclusion of the Masodi Waste  Water Treatment Works (WWTW) pipeline.  

- A change of the existing authorised waste rock footprint to an on -site dry tailing 

storage facility (DTSF). 

- Repositioning of the waste rock footprint.  

- Establishment of an ore stockpile (run -of -mine).  

- Construction and operation of a 700 ktpa crushing and screening plant.  

- Expansion of stormwater management systems, adding two additional dams to 

service the DTSF and concentrator plant areas.  

- Expansion of the existing diesel based electricity generating capacity to more than 20 

MW. 

- The change of the authorised upstream conventional tailings storage facility (TSF) 

(Rietfontein KS) to a DTSF (In progress).  

- The backfilling with residue material into the mine's underground voids.  

¶ Changes to the Phase 2 infrastructure such as the inclusion of an additional cut -off 

drain for the existing concentrator plant, the south -western clean stormwater 

management drain expanded further down to the Mogalakwena River and the 

upgrading of internal  haul roads.  

¶ These amendments required a full ESIA process prior to the commencement of these 

activities.  

¶ Additional specialist studies and public participation have been undertaken to inform 

the applications for these amendments, which were authorised in 2023.  

¶ In an effort to reduce the Mineõs carbon footprint and to ensure continued electricity 

supply for the Platreef operations, Ivanplats investigated alternative energy resources 

for the operations. Various options were investigated, and the development of a 1 9 MW 

solar photovoltaic (PV) facility was selected as the most feasible option. A basic ESIA 

authorisation process was conducted to attain the environmental license to develop 

the facility, with the associated electrical infrastructure, in 2022, with an au thorisation 

granted by the DMRE in 2023.  

¶ The solar facility development will be undertaken in a phased approach, commencing 

with a 5 MW supply as Phase 1 and forecast operational in Q1 õ25. 
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Various Public Participation Processes (PPPs) have been undertaken for the Platreef  Project  

from the initial ESIA process and the subsequent EA amendment processes. Comments and 

issues raised by stakeholders were incorporated in a Comments and Response Report (CRR) 

as part of all ESIA processes undertaken. The key issues and concerns which were raised 

during the various PPP included:  

¶ Impact of the Platreef  Project  on both ground and surface water (reduction in water 

quality and quantity).  

¶ The increase in dust due to mining activities such as hauling on dirt roads and dust from 

tailings storage facilities.  

¶ Potential damage to houses and infrastructure of surrounding communities as a result of 

blasting.  

¶ Mistrust in Ivanplats management.  

¶ Unmet expectations regarding benefits from the mine to the community.  

¶ Surface lease agreements and negotiations.  

¶ Enquiries as to how the mine will benefit people and communities.  

¶ Employment of unskilled labour, disabled, women and local persons as first priority.  

¶ Skills training and requirements for employment.  

¶ The absence of government representation and traditional leadership at meetings.  

¶ Following protocol before Public Meetings.  

¶ Additional meetings for stakeholders who live in town and on farms.  

The key environmental and social sensitivities that have been identified for the 

Platreef  Project  are:  

¶ Surface water  

¶ Groundwater  

¶ Wetlands  

¶ Cultural heritage  

¶ Communities  

¶ Noise 

¶ Visual 

¶ Dust 
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The Platreef  Project  will contribute to the local economy through both direct and indirect 

employment opportunities that  will result in a substantial injection of cash into the local 

economy of the Mogalakwena local municipal area. In addition, there will be an increase in 

opportunities for local suppliers of goods and services to the operation. In general, the 

socio -economic conditions in the area will be uplifted through better infrastructure, Local 

Economic Development (LED) projects, Enterprise Developm ent (ED), Broad -Based Black 

Economic Empowerment (B -BBEE) ownership and projects and other company Corporate 

Social Responsibility (CSR) initiatives . 

The development of entrepreneurs is one of the most effective ways of stimulating economic 

growth, transformation and the creation of jobs in the communities. Ivanplatsõ Economic and 

Enterprise Development function was established to ensure focused and int egrated delivery 

of program me s aimed at contributing to the socio -economic development of the 

communities and the small, medium and micro enterprise (SMME) sector.  

Development will focus on sustainability and job creation. Enterprise and supplier 

development aims to nurture, grow and sustain SMMEs by providing technical and business 

development support, through mentoring and coaching. In addition, loan funding will b e 

provided to SMME suppliers through the Ivanplats Lefa Trust (òLefa Trustó). Economic inclusion 

and development will be a joint effort between Ivanplats, contracting companies, preferred 

suppliers and government agencies.  

The Local Economic Development (LED) projects in the Social and Labour Plan (SLP), as well 

as some additional projects, aim in the first five years to construct infrastructure at strategic 

points in the host villages and to provide appropriate support and training in an effort to 

make these projects sustainable. The infrastructure addresses urgent issues such as sanitation, 

a need for educational facilities, a need for pre -school facilities and access to a variety of 

services including information services,  social services, financial services, training and 

entrepreneurial development. The second five -year  plan will change its focus somewhat to 

include education infrastructure, support of health facilities and critical municipal 

infrastructure projects.  

The potential impacts associated with the Platreef  Project , including their pre -mitigation and 

post -mitigation significance, as well as mitigation management measures were identified. A 

monitoring programme  has been developed to monitor various environmental aspects 

associated with the Platreef  Project . The main potential impacts associated with the 

Platreef  Project  include, but are not limited to:  

¶ Increased sediment and salts reporting to the  drainage channels and streams  from the 

mine site . 

¶ Increased fugitive dust generation . 

¶ Loss of flora and fauna Species of Special Concern (SSC) . 

¶ Soil erosion and soil compaction . 

¶ Increased surface water run -off resulting in decreased infiltration which will affect 

downstream users . 

¶ Deteriorating surface water quality . 
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¶ Dewatering in upper aquifer resulting in negative groundwater quantity impacts . 

¶ Groundwater quality impacts as a result of seepage from TSF, waste rock dumps, 

stockpile areas and hydrocarbon spills . 

¶ Construction activities causing potential disturbances in wetlands will result in the loss of 

ecological services in these areas . 

¶ Negative visual impacts due to site clearance and construction of noticeable 

infrastructure . 

¶ Physical changes to burial grounds and graves due to site clearing . 

¶ Noise impacts emanating from machinery and vehicles.  

The findings of the ESIA and subsequent assessments undertaken have shown that the 

Platreef  Project  may result in certain negative impacts to the environment; however, 

adequate mitigation measures have been included into the EMP Report to reduce the 

significance of all the identified negative impacts. Most negative impacts (minor and 

moderate) can be re duced through the implementation of mitigation and management 

measures.  

The main potential social impacts associated with the Platreef  Project include some 

economic displacement due to a loss of access to cultivated land or other livelihood 

resources, influx in job seeking which, combined with the additional workforce, will place 

considerable pressure on local infrastructure and services,  negative perceptions of Project  

impacts and increased traffic volumes on roads in the vicinity of the local Project  area. 

Further to this, there are social risks due to the social environment under which the 

Platreef  Project  operates as well as stakeholder fatigue resulting from ongoing mining and 

exploration activities within the area. Community unrest poses the risk of striking, property 

destruction and interruptions of operation schedules. The various stakeholder engagemen t 

processes revealed a re -occurrence of issues raised by stakeholders regarding the 

Platreef  Project . Stakeholder engagement is an ongoing process and a grievance 

mechanism has been developed to manage stakeholder concerns.  

Continuous monitoring according to the EMP will be undertaken throughout the life-of -mine 

(LOM) to ensure correct implementation of the mitigation measures. Furthermore, internal 

and external audits of compliance to the integrated EA, EMP and WUL conditions will be 

undertaken in accordance with the authorisations and submitted to the relevant authorities.  

 

 

The Platreef 2025 FS includes two main phases. Phase 1 is defined as establishing Shaft 1 

remaining infrastructure, development and other infrastructure required to sustain 770 ktpa. 

Phase 2 commences just after equipping Shaft 3 when mine production begins to ramp up to 

4.07 Mtpa and Plant 2 is commissioned.  The study outlines Phase 1 production from Q4 õ25, 

followed by the Phase 2 expansion 2 years later in Q4 õ27. 

Key steps involved in preparing the Platreef 2025 FS are as follows:  
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¶ Phase 1 concentrator 770 ktpa was completed in June 2024 and Shaft 1 commissioned 

for hoisting labour and material in 2022. Therefore, the first feed of ore is expected to 

commence in Q4õ25. 

¶ Phase 2 new 3.3 Mtpa concentrator module built alongside the Phase 1 module, 

increasing the processing capacity to 4.1 Mtpa.  

¶ Shaft 3 will provide an additional 4 Mtpa of hoisting capacity (ore and waste rock).  

¶ Shaft 2 will initially be used to hoist labour and materials during support  Phase 1s and 2.  

The Platreef 2025 FS mining method selection focused on mechanised mining with high 

productivities. Mine design work aimed to maximise production grades and reduce operating 

costs. The mine schedule focused on optimising stope sequencing, maximising grades in the 

early years, and removing development from the critical path. The sub -sections below discuss 

considerations taken in the mining methods selection process and in the final mine de signs 

and schedules.  The Platreef  IDP 2025 development and production timeline schematic is 

shown in  Figure 1.19. 

 
 

The Platreef 202 5 FS has an  estimated life of mine (LOM) total cash cost for the 4.1 Mtpa FS of  

$599 per ounce (oz) of platinum, palladium, rhodium, and gold (3PE+Au), net of nickel and 

copper by -product credits. The Platreef 2025 PEA has lower LOM total cash costs fall to $511 

per oz.  



     

 

23002PlatreefIDP25_250329Rev1.docx  Page 53 of 651 

The key features of the Platreef 2025 FS include:  

¶ Development of a large, mechanised, underground mine is planned at an initial 770 

ktpa and expansion to 4.07 Mtpa.  

¶ Planned average annual production rate of 432 koz of platinum, palladium, rhodium 

and gold (3PE+Au).  

¶ Estimated initial capital requirement of approximately $1,243M.  

¶ After -Tax NPV of $1,393M, at an 8% discount rate.  

¶ After -Tax IRR of 19.77%. 

¶ The Platreef 2025 FS maintains options available to accelerate expansions, to the 10.7 

Mtpa scenario, as the market dictates.  

The key dates for the Platreef  2025 FS are summarised in Table  1.5. 

Activity Name  Start Finish 

Shaft 3 Equipping  Q4õ24 Q1õ26 

Shaft 2 Sinking to ð60 m Level  Q4õ25 Q1õ26 

First Concentrator Start Up   Q3õ25 

Shaft 2 Sinking to ð995 m Level  Q1õ26 Q1õ28 

Shaft 2 Equipping Complete   Q3õ28 

Plant 2 Start Up   Q4õ27 

Mine Production Steady State (4. 07 Mtpa)  Q3õ29  

 

 

Sublevel blasthole (longhole) stoping with cemented paste fill, supplemented with 

development waste rock in secondary stopes, where possible, to fill open stopes in the thicker 

ore zones. This method will minimise mining costs and achieve the highest productivity. The 

remain der of production may come from thinner high grade zones. Drift and fill methods will 

be used in these zones.  

The mine production forecast is shown in Figure 1.20 and the key average annual production 

results over the planned life of the mine are shown in Table  1.6. Concentrator feed for the 

life-of -mine are depicted in Figure 1.21. 
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Item  Unit LOM Average  

Mined and Processed  Mtpa   3.71  

Platinum  g/t   1.88  

Palladium  g/t   1.93  

Gold  g/t   0.29  

Rhodium  g/t   0.13  

3PE+Au  g/t   4.22  

Copper  %   0.16  

Nickel  %  0.33  

Concentrator Recoveries  

Platinum  %   86.9  

Palladium  %   86.3  

Gold  %   78.3  

Rhodium  %   79.8  

Copper  %   87.3  

Nickel  %   70.8  

Concentrate Produced  ktpa   158  

Platinum  g/t   38.3  

Palladium  g/t   39.1  

Gold  g/t   5.3  

Rhodium  g/t   2.4  

3PE+Au  g/t   85.1  

Copper  %   3.3  

Nickel  %  5.5  

Contained  Metal  

Platinum  kozpa   194  

Palladium  kozpa   198  

Gold  kozpa   27  

Rhodium  kozpa   12  

3PE+Au kozpa   432  

Copper  Mlbpa   12  

Nickel  Mlbpa   19  

1. 3PE+Au is the sum of the grades for Pt, Pd, Rh, and Au.  

2. Production over 35 years . 



     

 

23002PlatreefIDP25_250329Rev1.docx  Page 56 of 651 

 
OreWin, 2025 

 

The total initial ( pre -production ) expansion  and sustaining capital costs required, including 

contingency, are shown in Table  1.7. 
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Description  Initial & Expansion  

Capital  

($M)  

Sustaining  

Capital  

($M)  

Total  

Capital LOM  

($M)  

Mining  

Mining  581 1,364 1,944 

Capitalised Operating Costs  75 0 75 

Subtotal  655 1,364 2,019 

Concentrator and  Infrastructure  373 104 477 

Other Costs  

Owner õs Cost 95 34 129 

Closure Cost  0 10 10 

Capitalised Operating Costs  20 0 20 

Subtotal  116 44 159 

Capex Before Contingency  1,144 1,511 2,655 

Contingency  99 78 177 

Capex After Contingency  1,243 1,589 2,832 

1. Initial capital reflects the capital costs from 1 January 2025, to achieve initial production from the 770 ktpa Phase 

1 concentrator, followed by expansion capital to achieve nameplate Phase 2 production of the 4.1  Mtpa FS. 

2. Remaining capital cost for Phase 1 is $70M.  

3. Totals may vary due to rounding.  

The Net Cash Flow After -Tax and the Cumulative Cash Flow After -Tax is shown in Figure 1.22. 
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OreWin, 2025 

Mine site cash costs are summarised in Table  1.8. The revenues and operating costs are 

presented in Table  1.9 along with the net sales revenue value at tributa ble to each key period 

of operation.  

Higher nickel and copper grades contribute to lower cash costs for operations on the 

Northern Limb as illustrated by Figure 1.23. Among global primary platinum -group -metals 

producers , Platreefõs estimated net total cash cost of $704/oz 3PE+Au, net of copper and 

nickel by -product credits and including stay -in-business (SIB) capital costs, ranks at the 

bottom of the cash -cost curve.  
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Item  Recovered 3PE+Au ($/oz)  

Stage 1 

2025 - 2027  

Average  

Stage 2 

2028 - 2059  

Average  

LOM 

2025-2059 

Average  

Mine Site Cash Costs  1,010 508 516 

Transport  8 8 8 

Treatment & Refining  393 366 367 

Au, Pd & Pt Streaming Agreements  156 118 119 

Royalties  8 78 77 

Total Cash Costs Before Credits  1,575 1,078 1,086 

Nickel Credits  424 373 374 

Copper Credits  151 113 114 

Total Cash Costs After Credits  1,000 592 599 

Sustaining Capital Costs  ð 108 105 

Total Cash Costs After Credits & Sustaining Capital  1,000 700 704 

Totals may vary due to rounding.  

 
SFA (Oxford), Ivanplats. Notes: Cost and production data for the Platreef project is based on the Platreefõs 2025 

4.1 Mtpa FS and 10.7  Mtpa PEA parameters, applying SFA South African industry average smelting and refining costs. 

SFAõs estimated peer group cost and production data for 2024 is based on H1 2024 figures, extrapolated out to 

produce an estimate for the full calendar year and f ollows a methodology to provide a level playing field for 

smelting and refining costs on a pro -rata basis from the produc er processing entity. Net total cash costs have been 

calculated using 2024 average basket prices and exchange rates of 18.78:1 ZAR:USD, US$980/oz platinum, 

US$1,009/oz palladium, US$4,753/oz rhodium, US$2,300/oz gold, US$17,150/t nickel and US$8,727/t copp er. (1) Platreef 

4.1 Mtpa between years 4 to 35. (2) Platreef 10.7  Mtpa between years 4 to 29 . 
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Item  LOM Total 

($M)  

Milled ($/t)  

Stage 1  

2025 ð 2027 

Average  

Stage 2  

2028 ð 2059 

Average  

LOM 

2025-2059 

Average  

Gross Sales Revenue  27,590 216.43 212.59 212.65 

Less: Realisation Costs  

Transport  117 0.89 0.90 0.90 

Treatment and Refining  5,544 44.38 42.70 42.73 

Au, Pd & Pt Streaming Agreements  1,793 17.56 13.76 13.82 

Royalties  1,170 0.86 9.15 9.02 

Total Realisation Costs  8,624 63.70 66.52 66.47 

Net Sales Revenue  18,965 152.74 146.07 146.18 

Site Operating Costs  

Mining  4,922 62.84 37.53 37.94 

Processing and Tailings  1,789 18.43 13.71 13.79 

Infrastructure  363 6.28 2.74 2.80 

General and Administration  722  26.40 5.23 5.57 

Total 7,796 113.95 59.22 60.09 

Operating Margin  11,170 38.78 86.86 86.09 

Operating Margin  (%) 40% 18% 41% 40% 

Totals may vary due to rounding.  

 

The Platreef  Project  level financial model begins on 1  January 2025. It is presented in 2025 

constant dollars, cash flows are assumed to occur evenly during each year, and a mid -year  

discounting approach is taken. The base case real discount factor applied to the analyses is 

8%. No allowance for inflation has been made in the analyses.  

The prices in the economic analysis for the Platreef  2025 FS are based on a review of 

consensus price forecasts from financial institutions and similar studies that have recently 

been published. The commodity price assumptions for the Platreef  2025 FS are shown in 

Table  1.10. 
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Parameter  Unit   2025   2026   2027  Long Term  

Platinum  $/oz   1,130   1,200   1,240   1,200  

Palladium  $/oz   1,090   1,110   1,090   1,130  

Gold  $/oz   2,550   2,480   2,400   2,170  

Rhodium  $/oz   4,670   5,000   5,000   5,000  

Copper  $/lb   4.60   4.70   4.80   4.25  

Nickel  $/lb   8.10   8.30   8.10   8.50  

 

 

In the Platreef  2025 FS, payables have been assumed on the basis of the two offtake 

arrangements and expectations for the life -of -mine concentrate production. Refining 

charges are shown in Table  1.11. 

Parameter  LOM 

Copper  28.8% 

Nickel  30.0% 

Platinum  16.5% 

Palladium  16.5% 

Gold  16.5% 

Rhodium  17.3% 

 

 

In the Platreef  2025 FS the average distance of the smelters is 277  km. The transport cost 

applied to the financial model is $0.0 7 pe r wet tonne concentrate per km.  

 

The majority of taxes and fees payable to the government under Republic of South Africa 

legislation are the Corporate Income Tax (2 7%) and a production royalty. The royalty rate for 

refined minerals is a percentage determined as per Section 4 of the Republic of South Africa 

Royalty Act 28 (2008; Government Gazette No. 31635), and the Mineral and Petroleum 

Resources Royalty (Administrat ion) Act No. 29 (2008; Government Gazette No. 31642).  

Royalty % = 0.5 + [EBIT/ (Gross Sales x 9)] x 100, with a maximum of 7%, for production of 

unrefined minerals.  



     

 

23002PlatreefIDP25_250329Rev1.docx  Page 62 of 651 

Assumptions for the royalties and taxes are shown in  Table  1.12. 

Royalties  

Base Fac tor  % 0.50 

Unrefined Mineral Factor   9.00 

Pct Factor Not to be Exceeded  % 7.00 

Taxes 

Corporate Income Tax Rate  % 27.00 

Opening Tax Losses  ZAR million  129 

Opening Depreciation  ZAR million  21,483 

Working Capital  

Receivables  weeks  15.00 

Payables  weeks  4.00 

 

 

Costs estimated in ZAR have been converted to US dollars at an exchange rate of 18.5 

ZAR/USD. A comparison between the exchange rates used in the Platreef  2025 FS and the 

2022 FS is shown in Table  1.13. 

Exchange Rates  Forex Amount  

2025 FS 2022 FS 

ZAR 18.5 16.00 

EUR 0.71 0.71 

AUD 1.18 1.18 

CNY 5.70 5.70 

GBP 0.63 0.63 

JPY 100.00 100.00 

NOK 7.00 7.00 

SEK 7.00 7.00 
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The results of the financial analysis show an After -Tax NPV8% of $1,393M. The Platreef  2025 FS 

exhibits an After -Tax IRR of 19.77% and a payback period of 7.8 years. The estimates of cash 

flows have been prepared on a real basis as at 1  January 202 5 and a mid year  discounting is 

taken to calculate Net Present Value (NPV). A summary of the financial results is shown in  

Table  1.14. 

Net Present Value ($M)  

Discount Rate  Before Taxation  After Taxation  

Undiscounted  8,338 6,628 

5.0% 3,001 2,450 

8.0% 1,689 1,393 

10.0% 1,150 950 

12.0% 769 632 

15.0% 386 306 

20.0% 24 -11 

Internal Rate of Return  ð 20.48% 19.77% 

Project Payback Period (Years)  ð 7.80 7.80 

 

 

The key features of the Platreef  2025 FS include:  

¶ Development of a large, mechanised, underground mine is planned at an initial 

processing rate of 770 ktpa with expansion to 4.07  Mtpa.  

¶ Planned average annual production rate of 432  koz of platinum, palladium, rhodium 

and gold (3PE+Au).  

¶ Estimated initial capital requirement of approximately $1,243M.  

¶ After -Tax NPV of $1,393M, at an 8% discount rate.  

¶ After -Tax IRR of 19.77%. 

¶ The Platreef 2025 FS maintains options available to accelerate expansions, to the 

10.7 Mtpa scenario, as the market dictates.  

A summary of the key Project  physical and financial metrics is shown in  Table  1.15. 

 

 



     

 

23002PlatreefIDP25_250329Rev1.docx  Page 64 of 651 

Item  Unit Total 

Mined and Processed  Mt  130 

Platinum  g/t  1.88 

Palladium  g/t  1.93 

Gold  g/t  0.29 

Rhodium  g/t  0.13 

3PE+Au g/t  4.22 

Copper  % 0.16 

Nickel  % 0.33 

Concentrate Produced  kt 5,523 

Platinum  g/t  38.28 

Palladium  g/t  39.11 

Gold  g/t  5.33 

Rhodium  g/t  2.43 

3PE+Au g/t  85.15 

Copper  % 3.31 

Nickel  % 5.47 

Contained  Metal  

Platinum  koz 6,797 

Palladium  koz 6,944 

Gol d  koz 947 

Rhodium  koz 432 

3PE+Au koz 15,120 

Copper  Mlb  403 

Nickel  Mlb  666 

Key Financial Results  

Life-of -Mine  Years 35 

Initial and Expansion Capital  $M 1,243 

Sustaining Capital  $M 1,589 

Total Cash Costs After Credits  $/oz Rec. 3PE+Au  599 

Total Cash Costs After Credits , Expansion and Sustaining Capex  $/oz Rec. 3PE+Au  704 

Site Operating Costs  $/t Milled  60.09 

After -Tax NPV8%  $M 1,393 

After -Tax IRR  % 19.77 

Project Payback Period  Years 7.8 

1. Initial c apital includes a remaining $70 million for the completion of Phase 1.  

2. Totals may vary  due to rounding.  

3. 3PE+Au = platinum, palladium, rhodium and gold.  

4. Economic analysis  metal price assumptions: $1,200/oz platinum, $1,130/oz palladium, $2,170/oz gold, $5,000/oz rhodium, $8.50/lb nickel and $4.25/lb copper.  
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The 10.7 Mtpa Platreef 2025 PEA considers the Phase 3 expansion once the major Shaft #2 is 

available for hoisting in 2029. This expansion further doubles the annualized platinum, 

palladium, rhodium, and gold production to over 1 million ounces of 3PE+Au, plus 

approximately 22,000 tonnes of nickel and 13,000 tonnes of copper. The 10.7 Mtpa PEA 

generates an NPV8% of $3.2 billion, and an IRR of 25%, at consensus long -term metal prices.  

The Platreef 2025 PEA is preliminary in nature and includes an economic analysis that is 

based, in part, on Inferred Mineral Resources. Inferred Mineral Resources are considered too 

speculative geologically for the application of economic considerations th at would allow 

them to be categorised as Mineral Reserves, and there is no certainty that the results will be 

realised. Mineral Resources do not have demonstrated economic viability and are not 

Mineral Reserves.  

The 10.7 Mtpa Platreef 2025 PEA uses Shaft #2 and Shaft #3 for hoisting ore and waste with a 

combined total capacity of over 12 Mtpa. The incremental expansion capital cost for the 

10.7 Mtpa PEA is estimated at $803 million, leveraging the significant surf ace and 

underground infrastructure already constructed during Phase 2. The 10.7 Mtpa PEA delivers 

an NPV8% of $3.2 billion and an IRR of 25%, based on long -term consensus prices over a mine 

life of 29 years.  

Key steps involved in preparing the Platreef  2025 PEA are as follows:  

¶ Phase 1 concentrator 770  ktpa was completed in June 2024 and Shaft 1 commissioned 

for hoisting labour and material in 2022. Therefore, the first feed of ore is expected to 

commence in Q4õ25. 

¶ Phase 2 new 3.3  Mtpa concentrator module built alongside the Phase 1 module, 

increasing the processing capacity to 4.1  Mtpa.  

¶ Shaft 3 will provide an additional 4  Mtpa of hoisting capacity (ore and waste rock).  

¶ Shaft 2 will support Phase 1 and 2 by commence first with hoisting labour and materials.  

¶ Phase 3 consists of a further two 3.3  Mtpa concentrator modules, built sequentially and 

located alongside the Phase 1 and 2 modules, which increase the total Phase 3 

concentrator capacity to 10.7  Mtpa.  

Figure 1.24Figure 24.1 shows the  plan of the areas included in the Platreef 202 5 FS mine design  

and  the additional material included in the Platreef 202 5 PEA mine design.  
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OreWin, 2025  
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The production of the Platreef 2025 PEA by Resource category is shown in Figure 1.25 

 
OreWin, 202 5 

 

The key features of the Platreef  2025 PEA include:  

¶ The incremental expansion capital cost for the 10.7 Mtpa Platreef 2025 PEA is estimated 

at $803 million . 

¶ After -Tax Net Present Value (NPV) of $ 3,195M, at an 8% discount rate.  

¶ After -Tax Internal Rate of Return (IRR) of 25.03%. 

The results of the financial analysis show an After -Tax NPV8% of $3,195M. The Platreef 2025 PEA 

exhibits an After -Tax IRR of 25.03% and a payback period of 8.7 years. The estimates of cash 

flows have been prepared on a real basis as at 1 January 2025 and a  mid year discounting is 

taken to calculate Net Present Value (NPV) , these can be found in Section 24. A summary of 

the financial results is shown in Table  1.16.  
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Net Present Value ($M)  

Discount Rate  Before Taxation  After Taxation  

Undiscounted   16,682   12,733  

5.00%  6,865   5,263  

8.00%  4,171   3,195  

10.00%  3,015   2,301  

12.00%  2,182   1,652  

15.00%  1,329   983  

20.00%  518   339  

IRR  ð  26.82%   25.03%  

Project Payback ( Years)  ð  8.7   8.7  

 

 

The Platreef  IDP25 is the current development scenario for the Platreef  Project . It has 

advanced the development plan for the Platreef  Project  and increased the confidence in 

the Mineral Reserve to a feasibility study level of accuracy. This will provide the technical basis 

for Ivanplats to continue the Project  financing and to continue marketing negotiations that 

have been undertaken to date. The  Platreef  2025 FS provide s the basis for detailed planning 

of the Project  execution and to update the long -term  development plans for Platreef . 

 

Mr Jeremy Witley  is of the opinion that the Mineral Resources for the Platreef  Project , which 

have been estimated using diamond core drillhole data, have been performed to industry 

best practices, and conform to the requirements of the 2014 CIM Definition Standards . 

Areas of uncertainty that may materially impact the Mineral Resource estimates include:  

¶ Assumptions used to generate the conceptual data for consideration of reasonable 

prospects of eventual economic extraction including:  

- Long -term  commodity price assumptions . 

- Long -term  exchange rate assumptions . 

- Assumed mining method . 

- Availability of water and power . 

- Operating and capital cost assumptions . 

- Metal recovery assumptions . 

- Concentrate grade and smelting  and refining terms . 
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¶ Mineral Resources have been estimated on an externally undiluted basis and without 

consideration for mining recovery. The current practice of using grade shells in the area 

drilled in detail may underestimate the variability of the grades within and in the  vicinity 

of the T1MZ and the T2MZ.  Stope boundaries that are laid out along the 2  g/t 3PE+Au 

grade shell surface will likely not, in practice, be able to follow the exact actual surface. 

The consequence would be that the effects of contact dilution and ore loss could be 

more than is currently projected.  

¶ The continuity of FW mineral isation has been modelled based on limited drill data, as 

not all of the UMT drillholes extended into the FW. For this reason, estimation of Mineral 

Resources has been restricted to the north -western  area of the Platreef  Project  where 

drill spacing is in the order of 100 ð200 m. Similar mineral isation has been seen in drillholes 

across the entire Platreef  Project , but the current drill spacing is insufficient to define 

Mineral Resources amenable to selective mining methods in th ese areas.  

This represents exploration upside for the Platreef  Project . Drill intercepts Ó2.0 g/t 3PE+Au in the 

FW domains are narrow and  suggest selective mining would be required. Grade continuity is 

best observed at a 1.0 ð1.5 g/t 3PE+Au cut -off . Discontinuous pods of mineral isation at a 

2.0 g/t 3PE+Au cut -off  are present but  are not well -defined at the current drill spacing, and 

additional drilling is required. The FWcpx domain includes thicker zones of low grade  

mineral isation that may permit mass mining methods  at a lower cut -off  (1 g/t 3PE+Au).  

 

The mine plan and expenditure schedule presented herein is reasonable.  The plan is based 

on Platreef  2025 FS data and established mining practice.  The resource model and 

geotechnical parameters provided to OreWin are suitable for the design of a large -scale and 

highly mechan ised underground mine at a feasibility -level of confidence.  

The proposed plan uses well -established mining technology.  No unproven equipment or 

methods are contained in the plan; however, there is potential to take advantage of 

currently available and future technology gains.  

 

The metallurgical testwork  programme , over the various phases,  has yielded sufficient 

information to develop a definitive metallurgical flow sheet, and  the testwork  concluded is 

considered adequate. Detailed mineralogical analysis of selected ores, and the tailing s 

samples have contributed to the understanding of the mode of occurrence and liberation 

characteristics of the valuable minerals.  

The testwork  programmes have been conducted by parties well versed in the processing of 

ores from the Bushveld Complex. The necessary checks and balances have been applied to 

ensure that the testwork  and chemical analysis has been conducted with the necessary 

diligence and accuracy.  The selection of samples, done in conjunction with the mining and 

geological teams, submitted for the metallurgical testwork  are deemed to be sufficient.  
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Open circuit bench -scale  flotation testwork  has indicated that filtered site water , expected to 

be representative of the water quality  from the Masodi supply system , results in a similar 

metallurgical performance to  Mintek testwork  using municipal drinking water.  

A mini pilot  plant campaign was conducted, primarily, to produce bulk concentrate samples 

for downstream hydrometallurgical refining testwork  and concentrate dewater ing testwork . 

The added objective of deriving additional design data from the pilot runs was only partially 

achieved due to a number of operational challenges at Mintek. These runs are thus 

considered to reflect preliminary commissioning results. These commissioning r uns, 

successfully, allowed for generation of concentrate samples for Kell testwork  and 

conc entrate dewater ing testwork  but did not provide comprehensive data to fully confirm 

the metallurgical performance as achieved in bench -scale  locked cycle testwork .  

The results for open circuit and locked cycle flotation testwork at SGS, Mintek and XPS over 

the period 2020 ð2022 (Post 2017 FS) were found to fall within the ranges evidenced in the 

2017 FS variability testwork. This shows consistency between the various test campaigns .  

The locked cycle test results as derived during the 2017 FS are considered adequate for 

deriving metallurgical performance projections.  

The proposed Phase 2 comminution circuit  which  includes a multi -stage crusher circuit 

followed by ball milling is the preferred option for the concentrator based on the 

comminution characteristics and throughput  requirements while also considering the  future 

capacity expansion  in Phases 3 and 4 . The inclusion of an HPGR circuit for the tertiary crushing 

duty in Phase 2 was previously identified as an opportunity during the 2022 PDP FS which now 

has been incorporated in the process desi gn.  

The proposed flotation circuit is based on interpretation of the results obtained from the 

bench -scale  open circuit and locked cycle flotation testwork . The design and specification  of 

the various flotation stages is considered adequate for the  level of study and flexibility 

required during commercial production.   

The proposed tailings handling and dewatering circuit is based on  interpretation of the results 

obtained from the bench -scale  thickening and filtration  testwork . In Phase 2, a  new tailings 

receiving, thickening and pressure filtration circuit , sized for  the combined  4.07 Mtpa 

throughput , will be installed at the Rietfontein DTSF  to treat the  combined pumped 

concentrator tailings slurry . For Phase 2 a filtered tailings  moisture content of 12 ð14% (w/w)  will 

be targeted thus plate and  frame pressure filters  have been recommended for the Phase 2 

tailings filtration duty.  

The proposed phased concentrator capacity ramp up  and modular design approach is also 

considered to be appropriate for this level of study.  

 

A number of mining projects are in the development phase on the Bushveld Complex  that all 

require water, power and road access. This will place significant strain on the existing 

infrastructure, as well as further pressure on the approval and/or completion of major 

infrastructure projects.  
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The Project  team has addressed the supply -demand requirements of bulk power and water 

to a sufficient level of detail for this study.  

Bulk water availability seems to be sufficient based on the level of accuracy of the study 

performed  with an agreed provision up to 10,000  m3/d of treated effluent from the Masodi 

WWTW to be supplied. Alternative bulk water supply sources have not been further 

investigated.  

The installation of the Eskom Bulk supply substation and overhead lines was completed in 

August 2024. The present Notified Maximum Demand is 100  MVA and should be increased to 

110 MVA in year 2032. A Power Supply agreement has been signed between Ivanplats and 

Eskom.  

The construction of an on -site 9,589 MWh per annum solar power plant is complete with 

commissioning performed during February 2025 . 

 

 

The Platreef  2025 FS will provide the technical basis for Ivanplats to continue the Project  

financing and to continue marketing negotiations that have been undertaken to date. 

Ivanplats should continue to prepare for the execution activities and to update the long -term  

development plans for Platreef. Continued development of Shaft  1 will progress the Project  

and this can be used for further  defining the execution  plans.  

The Platreef  2025 FS describes a phased  development plan  with a n initial production rate of 

770 ktpa and then an expansion to 4.07 Mtpa.  

 

Ivanhoe has proposed stope positions and stope boundaries that should be delineated in 

more detail as underground development approaches  mineral isation.  The drill spacing 

should be approximately 25  m for the first 11  years of mining and 50  m thereafter.  Holes would 

intersect the reef at angles >30°, and their maximum length would be limited to 250  m. 

 

Ivanhoe plans to focus on the development of the Platreef underground mine, and no 

additional exploration drilling is expected within the next few years.  FW mineral isation can be 

further evaluated  in future from underground drilling , but priority should be given to 

delineation of the TCU to support underground mining.  

The data on positions of grade shell boundaries should be examined to the extent possible to 

estimate their short -scale variability; the likely accuracies of down -hole surveys should be 

taken into account, and it is recogn ised a definitive  answer may have to await exposures in 

underground workings.  



     

 

23002PlatreefIDP25_250329Rev1.docx  Page 72 of 651 

 

The mining plan is reasonable based on the current block model with no additional drilling 

expected within the next few years no additional work is required.  Delineation  dr illing should 

be completed as prioritis ed in the current schedule to better define the contacts for proper 

infrastructure placement.  

 

The metallurgical testwork  programme  has yielded sufficient information to develop a 

definitive metallurgical flow sheet, with quantifiable metallurgical outcomes.  

No additional testwork is currently planned. The Phase 1 Project is currently being executed 

and includes the construction of an initial 0.77 Mtpa concentrator, which will be followed by 

a phased capacity expansion in Phase 2 to increase throughput to 4.07  Mtpa. The planned 

future Phases 3 and 4 will aim to further increase concentrator throughput to 10.67  Mtpa. 

Further optimis ation of the flow sheet  during the Phase 1 commissioning, ramp up  and 

optimis ation phase should evaluate the potential for concentra te grade optimis ation and 

improved 3PE+Au recovery by recycling the scavenger cleaner tailings to the rougher circuit. 

Additionally, the potential to conduct further trials of an SIBX reagent suite should be 

considered.  

Open circuit and locked cycle flotation test work  has consistently shown that as higher 

3PE+Au concentrate grades are targeted (high upgrade ratio), the overall concentrate mass 

pull decreases, and consequently, the 3PE+Au recovery will be lower than when targeting a 

higher mass pull and lower concentrat e grade (low upgrade ratio). However, it was also 

shown that if the circuits target an excessively high mass pull, the concentrate grades can be 

depressed without any notable gain in recovery. The final conce ntrate recovery and grade 

will need to be continuously optimis ed during full scale operations by targeting, controlling 

and optimis ing concentrate mass pull.  

 

The concluded agreements with the Mogalakwena Local Municipality appear to provide 

sufficient bulk water supply for the Platreef Project via treated effluent from the Masodi 

WWTW. Further investigations into alternative bulk water sources (notably the ORWR DP) may 

be required, however, should concerns with the treated effluent supply be encountered.  

Continuing interfacing with Eskom to ensure alignment on the electrical supply requirements 

and load ramp up. Acceleration of the Project schedule may change the load ramp and 

Eskom will need to be apprised.  
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Ivanhoe is a mineral exploration and development company, with a portfolio of properties 

located in Africa. The Ivanhoe strategy is to build a global, commodity -diversified mining and 

exploration company. Ivanhoe has focused on exploration within the Central African 

Copperbelt and the Bushveld Complex. In addition, Ivanhoe holds interests in prospective 

mineral properties in the Democratic Republic of the Congo (D RC), Gabon, and Australia. 

Ivanhoe currently has three key assets: (i) the Kamoa Project; (ii) the Platreef  Project , and (iii) 

the Kipushi Project. In 2013 Ivanhoe changed its name from Ivanplats Ltd. to Ivanhoe Mines 

Ltd. 

Ivanhoe holds a 64% interest in South African Mining Right LP30/5/2/2/1/10067MR, while a 

Japanese consortium (the Japanese Consortium), comprising ITOCHU Corporation ( ITOCHU); 

Japan Organization for Metals and Energy Security ; and JGC Holdings Corporation , holds a 

10% interest, and local communities, local entrepreneurs, and employees hold the remaining 

26% as a result of the Broad -Based Black Economic Empowerment (B -BBEE) transaction (the 

B-BBEE Partners), implemented on 26  June 2014. The Japanese Consortium's interest in the 

Platreef  Project  was acquired in two tranches for a total investment of $290M. 

For the purposes of Platreef  IDP25, the name Ivanhoe refers interchangeably to, Ivanhoe 

Mines Ltd., the predecessor company named Ivanhoe Nickel and Platinum Ltd, and to 

Ivanplats. Ivanplats was formerly named Platreef Resources and African Minerals.  

 

The Platreef  IDP25 is an Independent Technical Report (the Report) for the wholly -owned 

Platreef nickel ðcopper ðgold ðplatinum group element (PGE) project (the Platreef  Project ) 

located near Mokopane, in the Limpopo Province of the Republic of South Africa.  

The Platreef  IDP25 has been prepared using the Canadian National Instrument (NI)  43-101 

Standards of Disclosure for Mineral Projects.  

The following companies have undertaken work in preparation of the Platreef  IDP25: 

¶ OreWin Pty Ltd (OreWin): Overall report preparation, underground development and 

production  costs, and financial model, u nderground mine plan and Mineral Reserve . 

¶ The MSA Group (MSA) : Geology and Mineral Resource estimation.  

¶ SRK Consulting (South Africa) (Pty) Ltd. (SRK): Mine geotechnical recommendations . 

¶ DRA Projects SA (Pty) Ltd (DRA): Process engineering and infrastructure.  

¶ WSP Group Africa (Pty) Ltd: Water use License Application in terms of section 21 of the 

National Water Act, 1998 (Act 36 of 1998)(NWA).  

The Platreef  IDP25 uses metric units of measure. The currency used is Q4õ24 United States 

dollars, unless otherwise mentioned.  
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The following people served as Qualified Persons (QPs) as defined in NI  43-101 Standards of 

Disclosure for Mineral Projects:  

Qualified Persons:  

¶ Bernard Peters, B. Eng. (Mining), FAusIMM (201743), employed by OreWin Pty Ltd as 

Technical Director ð Mining, was responsible for Sections 1.1, 1.2, 1.3, 1.11, 1.13, 1.17, 

1.19, 1.21 and 1.22; Section 2; Section 3; Section 4; Section 6; Section 15; Section 16.2 to 

16.7; Section 19; Sectio n 21 as shown in Section 21.1; Section 22; Section 23; Section 24; 

Sections 25.1, and 25.3; Sections 26.1, and 26.4; and Section 27.  

¶ Jeremy Witley, Pr.Sci.Nat. (SACNASP), FGSSA, Head of Mineral Resources, The MSA 

Group (Pty) Ltd, was responsible for: Sections 1.4 to 1.10, 1.21 and 1.22; Section 2; 

Section 3; Section 7; Section 8; Section 9; Section 10; Section 11; Section 12; Section 14 ; 

Section 25.2; Section 26.2 and 26.3; Section 27.  

¶ William Joughin, FSAIMM (55634), employed by SRK Consulting (South Africa) (Pty) Ltd as 

Corporate Consultant, was responsible for: Section 1.12; Section 2; Section 3; Section 

16.1; and Section 27.  

¶ Curtis Smith B. Eng. (Mining), MAusIMM (CP) (311458), employed by OreWin Pty Ltd as 

Principal Mining Engineer, was responsible for: Sections 1.1, 1.2, 1.3, 1.11, 1.13, 1.17, 1.19, 

1.21 and 1.22; Section 2; Section 3; Section 4; Section 6; Section 15; Secti on 16.2 to 16.7; 

Section 19; Section 21 as shown in Section 21.1; Section 22; Section 23; Section 24; 

Sections 25.1, and 25.3; Sections 26.1, and 26.4; and Section 27.  

¶ Louise Lintvelt, B.Sc. (Chemical Engineering), Pr Eng ECSA (202001104), employed by 

DRA Global Ltd as Process Study Consultant, was responsible for: Sections 1.14, 1.15, 

1.21, 1.22; Section 2; Section 3; Section 13; Section 17; Section 21 as shown in 

Section  21.1; Section 25.4; Section 26.5; and Section 27.  

¶ Ryan Males, MSc Eng (Civil), PR Eng ECSA (200 50006), employed by DRA Global Ltd as 

Vice President - Civil Engineering, was responsible for: Sections 1.16, 1.21 and 1.22; 

Section 2; Section 3; Section 5; Section 18 .1 to 18.4, 18.6 to 18.15 ; Section 21 as shown in 

Section 21.1; Section  25.5; Section 26.6; and Section 27.  

¶ Riaan Thysse, B.Eng., Pr Eng ECSA (20120335), employed by WSP Group Africa (Pty) Ltd 

as Business Unit Lead, was responsible for Sections 1.18, 1.21 and 1.22; Section 2; Section 

3; Section  18.5; Section 20; Section 21 as shown in Section 21.1; Section 25.6; Section 

26.7; and Section 27 . 
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Site visits were performed as follows:  

¶ Mr Bernard Peters visited the property for two days in February  2010 and for one day in 

April  2010, on 8  November 2012 , on 9  October 2014 , on 17  April 2017, 3 April  2019, 16 

March 2022, 21 June 2022, 25 - 26 April 2023, 20 February 2025 . The site visits included 

briefings from Ivanhoe geology and exploration personnel, site inspections of potential 

areas for mining, plant and infrastructure, inspections of surface operations and 

underground 950  m Level, meeting with Ivanhoeõs management, discussions with other 

QPs and review of the existing infrastructure and facilities in the local area around the 

Platreef  Project  site. Mr Peters has also visited the Ivanhoe office in Sandton South Africa 

on several other occasions for meetings with Ivan hoe personnel and consultants 

working on the Platreef  Project . 

¶ Mr Jeremy Witley visited the Project  from 22  January to 26  January 2024. The purpose of 

the visit was to inspect drill core, review the sampling and logging, and gain familiarity 

with the Project  through various workshops and discussions on the geological setting of 

the Mineral Resource. No exploration was being carried out at the time of the site visit.  

¶ Mr William Joughin visited the property for one day during 2011, 23 ð24 May 2013, 21ð22 

January 2015 and 9 June 2015 to inspect drill core and to plan the geotechnical 

investigations. Subsequent visits were carried out on 27 September 2016 to assess the 

rock conditions and support in Shaft 1, and on 13 June 2023 to inspect underground 

cond itions in the shaft pillar area. William Joughin has also visited the Ivanhoe office in 

Sandton South Africa on several other occasions for meetings with Ivanhoe person nel 

and consultants working on the Platreef Project . 

¶ Mr Curtis Smith visited the property on 3 April  2019, 16 March 2022, 21 June 2022, 25 - 26 

April 2023, 20 February 2025 . The site visits included briefings from Ivanhoe geology and 

exploration personnel, site inspections of potential areas for mining, plant and 

infrastructure, inspections of surface operations and underground 950  m Level, meeting 

with Ivanhoeõs management, discussions with other QPs and review of the existing 

infrastructure and facilities in the local area around the Platreef  Project  site. Mr Smith 

has also visited the Ivanhoe office in Sandton South Africa on several other occasions 

for meetings with Ivanhoe personnel and consultants working on the Platreef  Project . 

¶ Mrs Louise Lintvelt  visited the property on 9  June 2015 and 23 ð24 January 2018. The site 

visits included briefings from Ivanhoe geology and metallurgical personnel, inspection 

of drill core in combination with input and planning related to drilling and sampling 

requirements for metallurgical testwork.  Mrs Lintvelt has also visited the Ivanhoe office in 

Sandton South Africa on several other occasions for meetings with Ivanhoe personnel 

and consultants working on the Platreef Project.  

¶ Mr Ryan Males  visited the property on 3 October 2023 to evaluate progress on the 

Platreef Phase 1 Project. This entailed site inspections of the main Civils and Bulk 

Earthworks construction packages for the process plant, buildings and mining surface 

infrastructure including the various stormwater management measures for which he is 

the Pr Eng signatory  of the associated WULA documentation and drawings. He also 

visited the site on 5 February 2025 to review progress of current Mining infrastructure and 

buildings in const ruction, the water treatment facility and Raw Water Dam and #2 Shaft 

Headgear . 
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¶ Mr Riaan  Thysse has not visited the site.  WSPõs design and project delivery teams visited 

the property on the 16th of February 2024 for a geotechnical investigation at Rietfontein 

site and for the Plant Site TSF construction quality assurance during 2024 to date.   

 

There are a number of effective dates for the information included in the Report, as follows:  

Effective Date of Technical Report:  15 February 2025  

Mineral Resource Amenable to Selective Underground Mining Methods:  15 February 2025  

Bikkuri Mineral Resource Amenable to Selective Underground Mining 

Methods:  

15 February 2025  

UMT-FW Mineral Resources Amenable to Underground Mining Methods:  15 February 2025  

Supply of the Last Drillhole Information Used in the UMT Models:  24 July 2015 

Validation of resource models as current using current economic inputs:  15 February 2025 

Effective Date of Mineral Resources:  15 February 2025 

Effective Date of Mineral Reserves:  15 February 2025  

 

Reports and documents listed in Section  3 and Section  27 of the Platreef  IDP25 were used to 

support preparation of the Repor t. Additional information was provided by Ivanhoe as 

supporting information for the QPs.  

Supplemental information was also provided to the QPs by third -party consultants retained by 

Ivanhoe in their areas of expertise.  

Other supporting information was sourced from Ivanhoe.  

Metric units of measurement have been used in the Platreef  IDP25 except where noted, and 

currency is expressed in US dollars unless stated otherwise.  
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The legal status of the mineral tenure, ownership of the p roject area, and underlying property 

agreements or permits has not been independently verified.  

QPs Mr Bernard Peters , Mr Curtis Smith  and Mr Jeremy Witley  have fully relied upon, and 

disclaim responsibility for, information derived from the report : 

¶ Ivanplats March  2025: Platreef 4 Mtpa Phase 2  Feasibility Study , Title and Legal . 

This information is used in Section s 1.2, 1.3.1 and Section  4 of the Platreef  IDP25 and in support 

of the Mineral Resource estimate in Section  14. 

 

The assumptions for  legal, political , royalties and taxes have been provided by Ivanhoe and 

are based on the following:  

¶ Ivanplats March 2025: Platreef 4 Mtpa Phase 2 Feasibility Study, Title and Legal.  

¶ KPMG memorandum : subject: Updated commentary on specific tax consequences 

applicable to an operating mine in the Republic of South Africa 10  May  2017. 

¶ Platreef 4  Mtpa Feasibility Study, Section  15 ðTitle and Legal, DRA Report Number: DRA -

J0283-STU-REP-909, Ivanplats Report Number: 1051 -EV-00-209Ivanplats (Pty) Ltd, 

July 2017. 

¶ Ivanplats Email: Fwd .: Platreef ð tax assets, 26 June 2020 . 

QPs Mr Bernard Peters , Mr Curtis Smith  and Mr Jeremy Witley  have fully relied upon, and 

disclaim responsibility for the assumptions and work relating to royalties and taxes presented 

in Sections  1, 4, and 22 and in support of the Mineral Resource estimate in Section  14. 

 

Ivanhoe Mines Ltd., provided the following document relating to marketing that has been 

used:  

¶ Ivanplats March 2025: Platreef 4 Mtpa Phase 2 Feasibility Study , Marketing . 

Mr Bernard Peters  and Mr Curtis Smith , the QP for the marketing assumptions, has relied on 

Ivanhoe and disclaims responsibility for the marketing assumptions in Section  19 and Section 

22. Mr Jeremy Witley  ha s also fully relied upon and disclaim s responsibility for this information 

in support of the Mineral R esource estimate in Section  14. 

 

Mr Riaan Thysse, the QP for th e environmental assumptions, has relied on Ivanhoe and 

disclaims responsibility for these assumptions and the work presented in Section  20.  
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Ivanhoe provided the following documents that have been used:  

¶ Ivanplats 21  November 2014: Environmental Studies, Permitting and Social or 

Community Impact . 

¶ Els, M., 2003: Interim Environmental Baseline Report for the Platreef  Project : WSP 

Walmsley, Volume 1 Main Report W603/2, Sandton, Republic of South Africa, and 

Update to the Executive Summary of the August  2003 Environmental Baseline Report for 

the Platreef  Project  S0242, September  2007: unpublished report prepared by WSP 

Walmsley, Sandton, South Africa for Ivanplats . 

¶ Wessels, B., 2013: Platreef Updated Technical Report: email from Barbara Wessels, Digby 

Wells Consultant to Wood providing updates on ongoing environmental studies . 

¶ Field D, 2014: Platreef Hydrogeology Report, 26  March  2014, provided by Ivanplats . 

¶ Van Wyk & Veermak 2014: Platreef  Project : Summary of Progress on Golder Water and 

Waste Studies, February  2014, by Golder Associates.  

¶ Mr Jeremy Witley  has also fully relied upon and disclaim s responsibility for this 

information in support of the Mineral Resource estimate in Section  14. 

 

Mr Ryan Males  the QP for the Infrastructure, has relied on Ivanhoe and DRA Projects and 

disclaims responsibility for these assumptions and the work presented in Section 18. 

Ivanhoe provided the following information  that has been used:  

¶ Amended Water Use Licence No. 07/A61G/GCJAIBF/6975 Reference No. WU7725 

(dated 7th September 2021)  

¶ Amended Water Use Licence of No. 07/A61G/GCJAIBF/6975 Reference No. WU22334 

(dated 25th August 2023)  

¶ Memorandum of Agreement between Mogalakwena Local Municipality and Ivanplats 

Propriety Limited in respect of Sewerage Infrastructure Repairs and Upgrades in 

Mogalakwena Local Municipality (dated 15 June 2023)  
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The Platreef platinum ðpalladium ðrhodium ðnickelðgold ðcopper (3PGE+Ni+Au+Cu) project on 

the Northern Limb of the Bushveld Complex in the Republic of South Africa (the Project), 

owned by Ivanplats (Pty) Ltd (Ivanplats), comprises a new 4 Mtpa vertical -shaft accessed 

underground platinum mine, platinum group el ements (PGE) concentrator, dry stack tailings 

storage facility ( DSTSF) and supporting infrastructure, located approximately 280  km northeast 

of Johannesburg and 8  km from the town of Mokopane in  Limpopo Province of South Africa.  

 

Up to 2010, Ivanhoe held a 100% interest in the Project. In late 2010, and 2011, ITOCHU 

Corporation and the Japanese Consortium obtained an effective 10% interest in the Project 

for a total consideration of approximately US$290 M. In June  2014 and September 2014, 

Ivanplats concluded its B -BBEE transaction in two  phases, achieving a target of 26% 

Historically Disadvantaged South Africans (HDSA) ownership of Ivanplats.  

During June 2014, as part of implementing the B -BBEE transaction, Ivanplats entered into the 

Consolidated Investorsõ Agreement with Ivanplats Holding S¨rl, ITC Platinum, ITOCHU, Ivanhoe 

and BEE Co  (òInvestorsó). The Consolidated Investorsõ Agreement regulates the Investorsõ 

commercial relationships with each other in respect of Ivanplats and the Project in a 

consolidated framework, irrespective of whether an Investor holds its ultimate and effectiv e 

ownership of the Project directly (i.e. Ivanplats Holding, ITC and BEE Co , as shareholders of 

Ivanplats) or indirectly (i.e. Ivanhoe and ITOCHU, as shareholders of Ivanplats Holding). The 

Consolidated Investorsõ Agreement, among other things, regulates the following aspects of 

the relationship of the direct and indirect Investors of Ivanplats:  

¶ Appointment of the Ivanplats Board of Directors  

¶ Establishment of the Technical Committee  

¶ Establishment of the Management Committee  

¶ Continued funding of the Project  

¶ Restrictions on disposals of shares or òparticipating interestó in the Project 

 

The Mining Right Area where the Project is located, comprises the farms Macalacaskop 

(243 KR) and Turfspruit (241  KR). There are a number of informal settlements located on or 

near the Mining Right Area.  

The farms have been legally surveyed in the past, and the original surveys are on file at the 

Office of the Surveyor -General of the Limpopo Province (formerly Northern Province) of South 

Africa. Macalacaskop is filed at that location under reference SG Number 1496/1894. 

Turfspruit is filed at the same location as reference SG Number A44/1963. Plot surveys and 

land area c alculations were performed by the Surveyor -General.  
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Ivanplats currently envisages using a portion of the farm Rietfontein ( 2 KS) for a dry stack 

tailings storage facility and related infrastructure. Rietfontein does not currently form part of 

the Mining Right Area, but Ivanplats submitted an application for a prospecting right in 

respect of Rietfontein, which Ivanplats intends to incorporate into t he Mining Right Area in 

due course.  

 

The Mining Right was granted to Ivanplats on 30  May 2014 and notarially executed on 

4 November 2014. By virtue of the Mining Right, Ivanplats is the sole and exclusive holder of 

the mining title in, and to, platinum group metals (PGM), gold, silver, nickel, copper, iron, 

vanadium, cobalt and chrome in respect of the Mining Right Area. The M ining Right 

commenced on 04  November 2014 and, unless cancelled or suspended in terms of clause 13 

of the Mining Right and/or section 47 of the Mineral and Petroleum Reso urces Development 

Act, 2002 (MPRDA), will continue in force for a period of 30  years, ending on 03  November 

2044, renewable for further periods, each of which may not exceed 30  years at a time. The 

Mining Right was successfully registered at the Mineral and Petroleum Titles Registration Office 

(MPTRO) on 03 February 2017.  

A number of internal appeals (in terms of section 96 of the MPRDA) against the granting of 

the Mining Right to Ivanplats were lodged with the Department of Mineral Resources (now 

known as the Department of Mineral Resources and Energy ð DMRE) by the follow ing 

persons/entities on the following dates:  

¶ Lawyers for Human Rights on behalf of Mokopane Interested and Affected 

Communities Committee (MIACC), dated 03  July 2014 

¶ Mokopane Interested and Affected Communities Development Forum (MIACDF) dated 

01 December 2014  

¶ Mr Aubrey Langa, on behalf of the Kopano Formation Committee, dated 04  December 

2014. 

The appeal by the Kopano Formation Committee was dismissed by the DMRE. The appeals 

by MIACC and MIACDF have not yet been decided by the DMRE; however, neither MIACC 

nor MIACDF have taken any steps to advance these appeals since May 2015. Ivanplats 

accordi ngly regards these appeals as having been abandoned by MIACC and MIACDF, 

respectively. According to legal advice received by Ivanplats, these appeals are without 

legal or factual basis and are highly unlikely to succeed. In terms of South African law, an 

administrative action (including, in this instance, the grant of a Mining Right) remains in force 

pending an appeal, in accordance with the rule of law that administrative actions by organs 

of state are deemed to be valid until such time as they are reverse d, declared invalid and/or 

set aside by a competent authority or a court of law.  

Ivanplats desires various portions of the relevant properties to be zoned more specifically for 

mining, industrial, unspecified and òspecialó land use, in order to ensure that the appropriate 

permanent land use authorisations are in place, and that the pro perty rates and taxes 

payable in respect of the land is commensurate with its actual use. This process is on -going.  
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Ivanplats entered into Surface Use and Cooperation Agreements (SUCAs) with the leadership 

of the following communities, on whose land Ivanplatsõs mining activities are currently taking 

place:  

¶ Ga -Magongoa  

¶ Ga -Kgobudi  

¶ Ga -Madiba  

¶ Tshamahansi (comprised of Baloyi, Matjeke and Hlongwane)  

The SUCAs were initially concluded when Ivanplats was conducting prospecting activities on 

the relevant land. The principal purpose of the SUCAs at the time was to provide for 

adequate compensation for persons whose use of their land (used mainly for subsi stence 

farming) was adversely impacted by Ivanplatsõs prospecting activities and provided for 

seasonal payments to each beneficial landowner in lieu of the use of the productive 

capacity of the land. With the transition from prospecting activities to minin g activities, 

Ivanplats recognises the need to agree with the affected communities on a long -term  

solution. The SUCAs currently represent an interim measure to ensure that subsistence farmers 

continue to receive compensation for the use of their land, pending the conclusion of long -

term  surface leases with the communities concerned.  

 

Following discussions between Ivanplats and the Mogalakwena Local Municipality (MLM) 

regarding the construction of the Masodi Waste Water Treatment Works (WWTW), which 

discussions commenced in 2016, Ivanplats and the MLM concluded a final agreement 

regardi ng the supply of treated municipal effluent (grey water) for purposes of supplying 

Ivanplatsõ water requirements at the Platreef Mine. This agreement follows two previous 

agreements, which afforded Ivanplats rights of first refusal in respect of the grey w ater, in 

exchange for financial assistance by Ivanplats to the MLM. In terms of the final agreement, 

Ivanplats undertakes to complete the WWTW, at a cost of approximately ZAR 214 million, and 

the MLM undertakes to supply grey water from the WWTW to Ivanpla ts at a cost of R5 per 

kilolitre (escalated annually for inflation). The duration of the offtake agreement is 32  years 

from the date on which the Platreef Mine reaches steady state production.  

An Electricity Supply Agreement has been signed with Eskom SOC Limited (òEskomó) for the 

supply of bulk power with a Notified Maximum Demand of 100 MVA. The Eskom sourced bulk 

power supply was installed as Phase 1 of the Project and commissioned in August 2024. 

 

In terms of section 25(2)(g) of the MPRDA, the holder of a mining right must pay a royalty to 

the State in terms of any relevant law. The royalty payable to the State is determined in terms 

of the Mineral and Petroleum Royalty Act, 2008. In terms of sectio n 2 of the Royalty Act, a 

royalty is payable for the benefit of the National Revenue Fund in respect of the transfer of a 

mineral resource extracted from within the Republic of South Africa.  
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Section 3 of the Royalty Act distinguishes between a òrefined mineral resourceó and an 

òunrefined mineral resourceó, and different formulae for calculating royalties are prescribed 

in respect of refined and unrefined mineral resources, respectively. The ro yalties are 

calculated by multiplying the gross sales of minerals by the mining right holder during the year 

of assessment by the percentages determined in sections 4(1) and 4(2) of the Royalty Act in 

respect of refined and unrefined mineral resources. The  obligation to pay the State a royalty, 

and interest on any late payments, is also recorded as a condition of Ivanplatsõ Mining Right 

(clauses 5 and 6 thereof). The obligation to pay royalties will arise as and when Ivanplats 

commences the sale of minerals  obtained from its mining and processing operations.  

In terms of section 11(1) of the MPRDA, a prospecting right or mining right or an interest in any 

such right, or a controlling interest in a company or close corporation, may not be ceded, 

transferred, let, sublet, assigned, alienated or otherwise disposed  of without the written 

consent of the Minister, except in the case of change of controlling interest in listed 

companies. This provision constitutes an effective restriction on the transfer or securitisation of 

any shares in Ivanplats itself, as well as, among other things, the cession, transfer, letting or 

subletting of the mining right or any share or interest in the mining right, unless ministerial 

consent is obtained.  

The Mining Right contains the following further restrictions:  

¶ Mining operations in the mining area must be conducted in accordance with the 

Mining Work Programme and any amendment to such Mining Work Programme and an 

approved Environmental Management Plan.  

¶ Ivanplats shall not trespass or enter into any homestead, house or its curtilage nor 

interfere with or prejudice the interests of the occupiers and/or owners of the surface of 

the Mining Area except to the extent to which such interference or prejudice is 

necessary for purposes of enabling the Holder to properly exercise the Holderõs rights 

under this mining right (clause 7.3).  

¶ It is a condition of the granting of the Mining Right that the Holder shall dispose of all 

minerals and/or products derived from the exploitation of the minerals at competitive 

market prices which shall mean in all cases, non -discriminatory prices or non -export 

parity prices. If the minerals are sold to any entity that is an affiliate or non -affiliated 

agent or subsidiary of the Holder, or is directly or indirectly controlled by the Holder, 

such purchaser must unconditionally undertake in writing to dispose  of the minerals and 

any products produced from the minerals, at competitive market prices (clause 8).  

This notice is an integral component of the Platreef Integrated Development Plan 2025  

(Platreef  IDP25) and should be read in its entirety and must accompany every copy made of 

the Platreef  IDP25. The Platreef  IDP25 has been prepared using the Canadian National 

Instrument 43 -101 Standards of Disclosure for Mineral Projects (NI  43-101). 

The Platreef  IDP25 has been prepared for Ivanhoe Mines Ltd. (Ivanhoe) by OreWin Pty Ltd, 

The MSA Group (Pty.) Ltd, SRK Consulting (South Africa) (Pty) Ltd, DRA Projects (Pty) Ltd and 

WSP Global Inc  as the Report Contributors.  
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The Platreef  IDP25 is based on information and data supplied to the report contributors by 

Ivanhoe and other parties. The quality of information, conclusions and estimates contained 

herein are consistent with the level of effort involved in the services of the report contrib utors, 

based on (i) information available at the time of preparation, (ii) data supplied by outside 

sources, and (iii) the assumptions, conditions and qualifications set forth in this report. Each 

portion of the report is intended for us e by Ivanhoe subject to the terms and conditions of its 

contract with the report contributors. Except for the purposes legislated under Canadian 

provincial and territorial securities law, any other uses of the report, by any third party, is at 

that partyõs sole risk. 

The Platreef  IDP25 is intended to be used by Ivanhoe, subject to the terms and conditions of 

its contract with the report contributors. Recognising that Ivanhoe has legal and regulatory 

obligations, the report contributors have consented to the filing of the Platreef  IDP25 with 

Canadian Securities Administrators and its System for Electronic Document Analysis and 

Retrieval (SEDAR). 

The results of the Platreef  IDP25 represent forward -looking information. The forward -looking 

information includes metal price assumptions, cash flow forecasts, projected capital and 

operating costs, metal recoveries, mine life and production rates, and other assumptions 

used in the Platreef  IDP25. Readers are cautioned that actual results may vary from those 

presented.  

The factors and assumptions used to develop the forward -looking information, and the risks 

that could cause the actual results to differ materially are presented in the body of this report 

in each relevant section.  

The conclusions and estimates stated in the Platreef  IDP25 are to the accuracy stated in the 

Platreef  IDP25 only and rely on assumptions stated in the Platreef  IDP25. The results of further 

work may indicate that the conclusions, estimates and assumptions in the Platreef  IDP25 

need to be revised or reviewed.  

The report contributors have used their experience and industry expertise to produce the 

estimates and approximations in the Platreef  IDP25. Where the report contributors have made 

those estimates and approximations, they are subject to qualifications and assumptions, and 

it should also be noted that all estimates and approximations contained in the Platreef  IDP25 

will be prone to fluctuations with time and changing industry circumstances.  

The Platreef  IDP25 should be construed in the light of the methods, procedures, and 

techniques used to prepare the Platreef  IDP25. Sections or parts of the Platreef  IDP25 should 

not be read in isolation of, or removed from, their original context.  
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Ivanplatsõ shareholding is as follows: 

¶ Ivanplats Holding Sàrl: 66%  

¶ K2014089596 (South Africa) (RF) Proprietary Limited, (òBEE Coó): 26% 

¶ ITC Platinum Development Limited: 8%  

The shareholding in Ivanplats Holding Sàrl is as follows:  

¶ Ivanhoe Mines Limited: 97.3% of total shares in issue  

¶ ITOCHU Corporation: 2.7% of total shares in issue  

The shareholding in BEE Co  is as follows: 

¶ K2014043822 (South Africa) (RF) Proprietary Limited (òCommunity Trust Coó): 76.92% 

¶ Sekgomantsha (RF) Proprietary Limited (òEmployee Trust Coó): 11.54% 

¶ K2014043815 (South Africa) (RF) Proprietary Limited (òEntrepreneur Coó): 11.54% 

Community Trust Co is 100% owned by the Bonega Communities Trust, a trust established for 

the benefit of the inhabitants of the 20 villages comprising the Mokopane Community, a 

recognised traditional community under the jurisdiction of the Mokopane Traditi onal Council.  

Employee Trust Co is 100% owned by the Sekgomantsha Trust, a trust established for the 

benefit of historically disadvantaged, non -managerial employees of Ivanplats.  

The shares in Entrepreneur Co are held by a consortium of historically disadvantaged 

entrepreneurs residing in and around the town of Mokopane, where Ivanplatsõ mining 

activities take place, and historically disadvantaged senior managerial employees of 

Ivanplats.  

The shareholding structure of Ivanplats and its shareholders is graphically represented in 

Figure 4.1 below . 
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Ivanplats,  2025 

The final B-BBEE structure was the product of a thorough process of engagement between 

the Ivanhoe group, representatives of the local villages, local entrepreneurs, Ivanplats 

employees and the DMRE as regulator.  

The B-BBEE structure has the following key features:  

¶ The main empowerment vehicle ( BEE Co ) is 100% owned by HDSAs having the following 

effective indirect ownership interests in Ivanplats:  

- 20% is held by the trust established for the benefit of 20 local villages (or communities) 

in the vicinity of the Platreef  Project . Through the implementation of projects to be 

identified by the trustees of the trust, it is envisaged that all members of these 

20 communities will benefit from the funds flowing to the Bonega Communities Trust;  

- 3% is held by the Sekgomantsha Trust, the trust established for the benefit of historically 

disadvantaged, non -managerial South African employees of Ivanplats; and  

- 3% is held by a consortium of local HDSA entrepreneurs (including Ivanplats 

managerial employees who elected to participate in this consortium). The majority of 

this consortium consists of local HDSA entrepreneurs who are registered on Ivanplatsõ 

procureme nt database.  

¶ The effective B -BBEE ownership interests are held through a structure designed with the 

primary objectives of separately housing the interests of HDSAs and facilitating the 

funding of the acquisition of their respective shares, while shielding the ultimate 

beneficiaries ( individuals) from liability for repayment of the loans.  
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¶ The acquisition of these ownership interests are, except in the case of a limited number 

of local entrepreneurs, fully vendor -funded in such a manner as to impose no risk on the 

HDSAs who are the ultimate beneficiaries of the structure. The vendor loans provided to 

fund the acquisition of these ownership interests are to be repaid from portions of the 

dividends declared by Ivanpl ats from time to time.  

¶ In the case of the limited number of local entrepreneurs who had the means to fund 

the acquisition of their ownership interests themselves, they take the normal risks 

inherent in an investment of this nature, but they also enjoy the increased benefit of th e 

full dividends paid to them in cash from time to time, without deductions made towards 

repayment of vendor funding.  

 

The Platreef  Project  is located at about 24º05'S and 28º59'E. The Project is located in the 

Limpopo Province of the Republic of South Africa on two farms: Turfspruit (3 ,561 ha), and 

Macalacaskop (4 ,281 ha). Ivanplats intends to extend the Platreef  Project  to Rietfontein 

(2,878 ha) in order to accommodate a DSTSF with related infrastructure.  

Mining Right LP30/5/2/2/1/10067MR boundaries correspond to the perimeter boundaries of 

the Macalacaskop (243  KR) and Turfspruit (241  KR) farms. Khaki areas on the plan depicted in 

Figure 4.2 are the main settlements and townships. The Ivanhoe -controlled farms, 

Macalacaskop 243  KR and Turfspruit 241 KR, are contiguous, sharing a common boundary 

along the north -west border of Macalacaskop and the south -eastern border of Turfspruit. 

Macalacaskop contains 4 ,281 ha of land. Turfspruit contains 3 ,561 ha of land. The combined 

total is 7 ,842 ha.  

The farms have been legally surveyed in the past, and the original surveys are on file at the 

Office of the Surveyor -General of the Limpopo Province (formerly Northern Province) of South 

Africa. Macalacaskop is filed at that location under reference SG Number 1496/1894. 

Turfspruit is filed at the same location as reference SG Number A44/1963. Plot surveys and 

land area c alculations were performed by the Surveyor General as indicated on the 

registered diagrams: SG Diagram No. A 44/63 (Turfspruit 241  KR) and No. A 45/63 

(Macalacaskop 243  KR). 

Rietfontein Farm 2  KS has a contiguous border with Turfspruit 241  KR, sharing a common 

boundary along the south -western border of Rietfontein and the north -eastern border of 

Turfspruit. Rietfontein Farm has an area of 2 ,878 ha.  
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Ivanplats,  2022 
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Ivanplats Proprietary Limited (which was formerly known as Platreef Resources Proprietary 

Limited) was the holder of a prospecting right, which was notarially executed on 2  February 

2006 and registered in the Mineral and Petroleum Titles Registration Office (MPTRO) on 

9 February 2006 under registration number 55/2006 PR, which prospecting right entitled 

Ivanplats to prospect, for its own account, for base minerals and precious metals in, on and 

under the farm Turfspruit 241  KR and the farm Macalacaskop 243  KR, for a period of five years 

commencing on 2  February 2006 and ending on 1  February 2011 (òthe Prospecting Rightó). 

The Prospecting Right was subsequently renewed on 1  June 2011, for a period of three years, 

commencing on 1  June 2011 and ending on 31  May 2014.  

On 6  June 2013, Ivanplats lodged an application for a mining right in terms of section 22 of 

the Mineral and Petroleum Resources Development Act, 2002 (MPRDA) in respect of Platinum 

Group Metals (PGM): Platinum (Pt), Rhodium (Rh) Palladium (Pd), Iridium (Ir), R uthenium (Ru) 

and Osmium (Os), and all associated metals and minerals mined out of necessity and 

convenience together with the platinum group metals including but not limited to Gold (Au), 

Silver (Ag), Copper (Cu), Cobalt (Co), Iron (Fe), Vanadium (V)  and Chrome (Cr), over the 

farms Macalacaskop 243  KR and Turfspruit 241 KR. 

The DMR informed Ivanplats of the successful outcome of its mining right application by 

means of a letter dated 30  May 2014, in terms of which the Director -General, in terms of the 

powers delegated to him by the Minister in terms of section 103(1) of the MPRDA, informed 

Ivanplats that its application for a mining right in respect of Platinum Group Metals, Au, Ag, Ni, 

Cu, Fe, V, Co and Cr in respect of the farms Macalacaskop 243  KR and Turfspruit 241 KR 

(excluding areas comprising graveyards, built -up areas and protected areas) had been 

granted in terms of section 22(1) (sic) of the MPRDA.  

Ivanplats and the Regional Manager: Limpopo Region of the DMR notarially executed a 

mining right on 4  November 2014 with DMR reference number LP 30/5/2/2/1/10067 MR (òthe 

Mining Rightó). By virtue of the Mining Right, Ivanplats is the sole and exclusive holder of the 

mining title in and to Platinum Group Metals, Gold, Silver, Nickel, Copper, Iron, Vanadium , 

Cobalt and Chrome in respect of the farms Macalacaskop 243  KR and Turfspruit 241 KR 

(excluding areas comprising graveyards, built -up areas and protected  areas). The Mining 

Right commenced on 4  November 2014 and, unless cancelled or suspended in terms of 

clause 13 of the Mining Right and/or section 47 of the MPRDA, will continue in force for a 

period of 30  years ending on 3  November 2044, renewable for further periods, each of which 

may not exceed 30  years at time.  

In terms of section 25(2)(a) of the MPRDA, the holder of a mining right must lodge the right for 

registration at the MPTRO within 60  days of the right becoming effective (i.e. the date of 

notarial execution of the Mining Right). The MPRDA does not require that a right must be 

registered within a certain period of time; only that it must be lodged for registration. The 

Mining Right was l odged for registration on 3  December 2014 ð well before the expiry of the 

prescribed 60 day period. Following a number of q ueries from the MPTRO, the mining right 

was successfully registered 3  February 2017.  
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The version of the Mining Right which was executed on 4  November 2014 and registered by 

the MPTRO on 3  February 2017 contained the following rider in clause 17 thereof (quoted 

verbatim):  

òIn the furthering the objects of this Act, the Holder is bound by the provisions of an 

agreement or arrangement dated 31st  October 2014 entered into between the 

Holder/empowering partner and Community Trust Co (K2014043822) 20%, Employee Trust Co 

(K2014043829) 3%, Entrepreneur Co (K201408959596) 3% and 74% is held by ITOCHU and 

Ivanplats Holdings Sàrl (The participation interest of the HDSA shall be restructured through the 

increase of the entrepreneursõ stake to a minimum of 5%, so as to enable emerging black 

entrepreneurs to acquire a stake as part of enhancing their meani ngful participation in the 

mining industry). The restructuring shall be done by no later than 30  June 2016.ó (òthe BEE 

Restructuring Conditionó) 

Ivanplats lodged an appeal (in terms of section 96 of the MPRDA) against the BEE 

Restructuring Condition on 17  December 2014. The South African Minister of Mineral 

Resources upheld Ivanplatsõ appeal, and issued a decision on 12 May 2015 (but only 

received via post by Ivanplats legal advisors on 15 September 2015) in terms of which the BEE 

Restructuring Condition was withdrawn and replaced with the following wording:  

òIn furthering the objects of this Act, the Holder is bound by the provisions of a suite of black 

economic empowerment agreements implemented on 26  June 2014 and 3  September 2014, 

in terms of which K2014408996 (South Africa) (RF) Proprietary Limited, (òBEE Coó) holds 26% of 

the issued shares in the Holder, and through their shareholding in BEE Co , the following entities 

hold the following indirect ownership interest in the Holder, namely K201404822 (South Africa) 

(RF) Proprietary Limited (òCommunity Trust Coó) ð 20%, K201404815 (South Africa) (RF) 

Proprietary Limited (òEntrepreneur Coó) ð 3%, and K201404829 (South Africa) (RF) Proprietary 

Limited (òEmployee Trust Coó) ð 3%, which suite of agreements was taken into consideration 

for purposes of compliance wit h the requirements of the Act and or Broad Based Socio -

Economic Empowerment Charter for the South African Mining and Minerals Industry 

developed in terms of the Act and such suite of agreements shall form part of this right.ó 

The following internal appeals (in terms of section 96 of the MPRDA) against the grant of the 

mining right to Ivanplats were lodged with the DMR by the following persons/entities on the 

following dates:  

¶ Lawyers for Human Rights on behalf of the Mokopane Interested and Affected 

Communities Committee (MIACC), dated 3  July 2014; 

¶ Mokopane Interested and Affected Communities Development Forum (MIACDF) dated 

1 December 2014; and  

¶ Mr Aubrey Langa, on behalf of the Kopano Formation Committee, dated 4  December 

2014. 

The DMR has formally notified Ivanplats of the appeals lodged by MIACDF (on 18  August 

2015) and the Kopano Formation Committee (on 10  December 2014), but not the appeal 

lodged by MIACC.  

Ivanplats responded to the MIACDF appeal on 30  September 2015, and to the Kopano 

Formation Committee appeal on 27  January 2015.  
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The DMRE dismissed the appeal by the Kopano Formation Committee.  

As far as the MIACC appeal is concerned, Ivanplats is entitled to wait until it receives a formal 

notification by the DMR before it responds to the appeal. However, Lawyers for Human Rights 

have subsequently withdrawn its representation of MIACC (the commu nity -based 

organisation on behalf of which the appeal was lodged) and MIACC have not subsequently 

taken any steps to bring the appeal to finalisation. Ivanplats is on good terms with MIACC 

and MIACDF and is of the view that these appeals have been abandone d. In terms of legal 

advice received by Ivanplats, the appeals are without legal or factual basis and are very 

unlikely to succeed.  

In terms of South African law, an administrative action (including, in this instance, the grant of 

a mining right) remains in force pending an appeal, in accordance with the rule of law that 

administrative actions by organs of state are deemed to be valid until such time as they are 

reversed, declared invalid and/or set aside by a competent authority or a court of law.  

As the holder of a mining right, Ivanplats has, inter alia, the following rights and obligations 

with effect from the notarial execution of the mining right (i.e. from 4  November 2014):  

¶ In terms of section 5 of the MPRDA, the holder of a mining right has the right to:  

- enter the land to which such right relates together with its employees, and bring onto 

that land any plant, machinery or equipment and build, construct or lay down any 

surface, underground or under sea infrastructure which may be required for the 

purpose o f mining;  

- prospect or mine for its own account on or under that land for the mineral for which 

such right has been granted;  

- remove and dispose of any such mineral found during the course of prospecting or 

mining;  

- subject to the National Water Act, 1998 (Act No. 36 of 1998), use water from any 

natural spring, lake, river or stream, situated on, or flowing through, such land or from 

any excavation previously made and used for prospecting or mining purposes, or sink 

a  well or borehole required for use relating to prospecting or mining, on such land; 

and  

- carry out any other activity incidental to prospecting or mining operations, which 

activity does not contravene the provisions of the MPRDA . 

¶ In addition to the rights referred to in section 5, the holder of a mining right has, subject 

to section 24 of the MPRDA, the exclusive right to apply for and be granted a renewal 

of the mining right in respect of the mineral and mining area in question.  

 

Historically, Atlatsa Resources Corporation (formerly Anooraq Resources Corporation) through 

its South African subsidiary, Plateau Resources Limited, held an exclusive prospecting right 

(No. MPT 76/2007 PR) to prospect for base and precious metals on the f arm Rietfontein 2  KS, 

over a total area of 2,878 ha . Ivanhoe had a joint venture agreement with Atlatsa in respect 

of Rietfontein.  
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The prospecting right was finally expired in 2019.  

Ivanplats submitted an application for a new prospecting right in respect of Rietfontein in 

September 2019. As required by law, the application was accompanied by an application 

for an environmental authorisation (EA). During December 2020, the DMRE refuse d the EA 

application, citing insufficient public participation as reason for the refusal. The difficulty was 

that the public participation process was undertaken during 2020, when restrictions on large 

gatherings applied in terms of the COVID -19 regulations issued under the Disaster 

Management Act, 2002.  

Although the EA application was refused, the prospecting right application itself was not 

refused. Ivanplats therefore submitted a new EA application early in 2021, and undertook a 

new public participation process, addressing the shortcomings identified by  the DMRE in 

respect of the first public participation process.  

The DMRE has subsequently advised Ivanplats that its system cannot link the new EA 

application to a pre -existing prospecting right application, and requested Ivanplats to 

resubmit the prospecting right application as well. Ivanplats submitted new prospecting right 

application and a new EA application in respect of Rietfontein on 16  February 2022.  

 

The Spatial Planning and Land Use Management Act, 2013 (SPLUMA) came into force on 

1 July 2015, and replaced the various systems of provincial and municipal town planning 

regulation, including the Town -planning and Townships Ordinance, 1986 (òthe Ordinanceó), 

which was applicable in Limpopo Province until 30  June 2015, with a uniform system 

applicable throughout South Africa.  

In terms of section 60(1) of the SPLUMA, the repeal of laws in relation to provincial or 

municipal planning does not affect the validity of anything done in terms of that legislation. 

Accordingly, town planning schemes in Limpopo Province adopted under the  Ordinance 

remain in force until such time as they are replaced with new land use planning schemes to 

be developed by municipalities in terms of the SPLUMA.  

Prior to the commencement of the SPLUMA, the Mogalakwena Municipality adopted a town 

planning scheme, known as the Mogalakwena Land Use Management Scheme, 2008 (òthe 

Schemeó), in terms of section 39(1) of the Town Planning and Townships Ordinance, 1986 

(Ordinance 15 of 1986). The Scheme came into force on 30 October 2009 by proclamation 

under General Notice No. 371 of 2009 in the Limpopo Provincial Gazette No. 1697.  

In terms of the Scheme and the relevant maps forming part thereof, the farms Turfspruit 

241 KR, Macalacaskop 243  KR and Rietfontein 2  KS were zoned òMining 2ó. 

In terms of section 1.2.46 of the Scheme, òMining 2ó is defined as meaning òland with ore 

bodies and/or mineral potential/occurrences with or without mining rights in terms of existing 

mining and mineral legislation. The minerals are therefore likely to be extracted in futureó. In 

terms of Table 1 on page 29 of the Scheme, there are no prohibited land uses listed in respect 

of land zoned òMining 2ó. 
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In terms of section 26(2) of SPLUMA, land may be used for purposes permitted under a town 

planning scheme (adopted under the Ordinance), until such scheme is replaced by a land 

use scheme adopted under SPLUMA.  

On 24  June 2016, the Mogalakwena Municipality adopted a new Land Use Management By -

Law, (Proclamation 19 of 2016, Notice No. 2723, Limpopo Provincial Gazette Vol. 23) in order 

to give effect to the provisions of SPLUMA. In terms of the transitional arrangements set out in 

Item 3(3) and 3(4) of the Mogalakwena Land Use Management By -Law, land uses which 

were undertaken lawfully prior to the effective date of the Mogalakwena Land Use 

Management By -Law, may continue for a period of 15  years even if the land is  not zoned for 

that purpose. Ivanplats is currently undertaking its mining and related operations in 

accordance with these transitional arrangements.  

Ivanplats desires various portions of the relevant properties to be zoned more specifically for 

mining, industrial, unspecified and òspecialó land uses under the new land use management 

scheme, in order to ensure that the property rates and taxes payable i n respect of the land is 

commensurate with its actual use. To this end, an application for re -zoning of the land in 

terms of section 41(2) of the SPLUMA, read with the provisions of the Mogalakwena Land Use 

Management By -law, 2016, has been prepared and is  substantially ready for submission to 

the relevant municipal planning tribunal established under the SPLUMA. The only outstanding 

document which is required before the re -zoning application can be submitted is a special 

power of attorney on behalf of the nominal landowner of the farms Turfspruit 241  KR, 

Macalacaskop 243  KR and Rietfontein 2  KS, being the Minister of Rural Development and 

Land Reform, on behalf of the Republic of South Africa.  

The Minister of Rural Development and Land Reform has indicated that the special power of 

attorney can only be furnished when Ivanplats has entered into long -term  surface lease 

agreements with the relevant communities on whose land the mining activities are taking 

place. The status of the surface lease process is dealt with in Paragraph 4.3.3.2 below.  

 

 

Ivanplats entered into Surface Use and Cooperation Agreements (SUCAs) with the leadership 

of the following communities, on whose land Ivanplatsõ mining activities are taking place: 

¶ Ga -Magongoa;  

¶ Ga -Kgobudi;  

¶ Ga -Madiba; and  

¶ Tshamahansi (comprised of Baloyi, Matjeke and Hlongwane).  

The SUCAs were initially concluded when Ivanplats (known at the time as Platreef Resources) 

was conducting prospecting activities on the relevant land. The chief purpose of the SUCAs 

at the time was to provide for adequate compensation for persons whose us e of their land 

(used mainly for subsistence farming) was adversely impacted by Ivanplatsõ prospecting 

activities and provided for seasonal payments to each beneficial landowner in lieu of the use 

of the productive capacity of the land.  
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With the transition from prospecting activities to mining activities, Ivanplats recognises the 

need to agree with the affected communities on a long -term  solution, in terms of which 

beneficial landowners are compensated with alternative land, or another suitable form of 

compensation, as part of a broader livelihood restoration programme. The desired outcome 

of this engagement process will be twofold: indiv idual subsistence farmers will receive 

alternative means to make a living (preferably in the form of al ternative land with similar or 

better agricultural properties), and Ivanplats will enter into long -term  surface leases with the 

communities whose land is utilised for mining activities, in terms of which the communities will 

be collectively compensated for the use of their land.  

The SUCAs presently represent an interim measure to ensure that subsistence farmers 

continue to receive compensation for the use of their land, pending the conclusion of long -

term  surface leases with the relevant communities.  

Ivanplats has made significant progress in terms of developing and implementing a livelihood 

restoration programme to address the need of subsistence farmers to find alternative means 

to make a living. In this regard, Ivanplats appointed a consultant, Syne rgy, to undertake a 

consultation process and specialist studies and to develop a livelihood restoration 

programme. As part of the livelihood restoration programme, and in conjunction with other 

initiatives to develop new economic activities in the affected  area, Synergy proposed a 

once -off compensation payment to the beneficial landowners. As at the time of this 

feasibility study, Ivanplats has concluded compensation agreements with a number of the 

affected beneficial owners and foresees that it will be in a position to conclude such 

agr eements with the vast majority, if not all, of the beneficial landowners.  

 

In South African law, surface lease agreements which will endure for longer than 10 years 

ought to be notarially executed and registered in the applicable deeds registry. The long -

term  lease agreement is then noted on the title deed in respect of the land as a condition 

which affects the landownerõs use and enjoyment of the land and which will be binding on 

the landownerõs successors-in-title.  

In order to achieve the notarial execution of a long -term  lease agreement, and the 

subsequent registration thereof against the title deed of the land, the cooperation of the 

registered landowner (as reflected in the deeds registry) is required.  

The registered landowner in respect of the farms Turfspruit 241  KR, Macalacaskop 243  KR and 

Rietfontein 2  KS, is the Republic of South Africa, represented by the Minister of Rural 

Development and Land Reform.  

Notwithstanding the Stateõs formal ownership of the land in question, the members of the 

abovementioned communities are recognised as holders of òinformal land rightsó in terms of 

the Interim Protection of Informal Land Rights Act, 1996 (IPILRA), and are f or all practical 

purposes to be treated as the de facto landowners. In this regard, section 2 of the IPILRA 

contains the following relevant provisions:  
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ò2(1) Subject to the provisions of subsection (4), and the provisions of the Expropriation Act, 

1975 (Act No. 63 of 1975), or any other law which provides for the expropriation of land or 

rights in land, no person may be deprived of any informal right to l and without his or her 

consent.  

(2) Where land is held on a communal basis, a person may, subject to subsection (4), be 

deprived of such land or right in land in accordance with the custom and usage of that 

community.  

(4) For the purposes of this section the custom and usage of a community shall be deemed to 

include the principle that a decision to dispose of any such right may only be taken by a 

majority of the holders of such rights present or represented at a meeting  convened for the 

purpose of considering such disposal and of which they have been given sufficient notice, 

and in which they have had a reasonable opportunity to participate.ó 

The cumulative effect of the provisions of the IPILRA, as well as the fact that the Republic of 

South Africa is the registered landowner in respect of the relevant properties, is that the 

Minister of Rural Development and Land Reform (as duly authorised re presentative of the 

registered landowner) will only execute a notarial lease agreement, and co -operate with the 

registration thereof in the deeds registry, if the lease agreement is approved by the relevant 

community in accordance with its usage and custom . By law, this usage and custom includes 

the principle that a decision to enter into such a lease may only be taken by a majority of the 

members of the relevant community present or represented at a meeting convened for the 

purpose of considering such leas e and of which they have been given sufficient notice, and 

in which they have had a reasonable opportunity to participate.  

Ivanplats is currently in discussions with the various communities, as well as the Department of 

Rural Development and Land Reform, to arrange for such meetings to be finalised, so that 

the surface lease agreements can be approved by the relevant communiti es. Once this has 

been done, the Minister of Rural Development and Land Reform will execute the lease 

agreements on behalf of the State.  

As mentioned above, the grant of a special power of attorney by the Minister of Rural 

Development and Land Reform to authorise the re -zoning application under section 41 of the 

SPLUMA is also subject to conclusion of the relevant surface lease agreements. See Figure 4.3 

below for a depiction of surface lease and servitude areas.  
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Ivanplats,  2025 



     

 

23002PlatreefIDP25_250329Rev1.docx  Page 96 of 651 

 

In terms of the Restitution of Land Rights Act, 1994 (òRestitution Actó), persons or communities 

who were dispossessed of rights in land after 19  June 1913 as a result of past racially 

discriminatory laws or practices, are entitled to lodge claims for restitution of such land rights 

(colloquially referred to as òland claimsó). 

A land claim has been lodged by the Mamashela family in respect of the farm Rietfontein 

2 KS. In terms of documents issued by the Office of the Regional Land Claims Commissioner: 

Limpopo Province, the land claim has been found to be òprima facie validó and has been 

òapprovedó by the Regional Land Claims Commissioner on 11 July 2013. 

Ivanplats has received legal advice to the effect that the land claim may be finalised in a 

number of different manners, namely:  

¶ The landowner (in this case, the State) and the claimant, under mediation of the 

Regional Land Claims Commissioner, may enter into an agreement as to how the land 

rights may be restored to the claimant. The agreement could provide for an alternative 

method  of settling the claim, such as partial restitution, monetary compensation or 

alternative land;  

¶ Failing agreement, the Land Claims Commission may refer the claim to the Land Claims 

Court for final determination;  

¶ The Land Claims Court may, inter alia:  

- dismiss the claim; or  

- order restitution of all or part of the land (potentially in conjunction with other 

claimants); or  

- order the award of alternative land; or  

- order payment of monetary compensation by the State.  

Ivanplats is aware that the Mokopane Community challenged the approval of the 

Mamashela familyõs land claim and questions how the land claim could be granted under 

circumstances where the Mokopane Community as a whole asserts historical ownership in 

respec t of the farm Rietfontein 2  KS. 

Section 11(7) of the Restitution Act imposes the following restrictions in relation to land in 

respect of which a land claim has been gazetted:  

ò(7) Once a notice has been published in respect of any land ð 

(a)  no person may in an improper manner obstruct the passage of the claim; 

(aA)  no person may sell, exchange, donate, lease, subdivide, rezone or develop the land in 

question without having given the regional land claims commissioner one monthõs written 

notice of his or her intention to do so, and, where such notice was not given  in respect of ð 

(i) any sale, exchange, donation, lease, subdivision or rezoning of land and the Court is 

satisfied that such sale, exchange, donation, lease, subdivision or rezoning was not done in 

good faith, the Court may set aside such sale, exchange, donation, lease, subdivision o r 

rezoning or grant any other order it deems fit; 
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(ii) any development of land and the Court is satisfied that such development was not 

done in good faith, the court may grant any order it deems fit; 

(b)  no claimant who occupied the land in question at the date of commencement of this 

Act may be evicted from the said land without the written authority of the Chief Land Claims 

Commissioner; 

(c)  no person shall in any manner whatsoever remove or cause to be removed, destroy or 

cause to be destroyed or damage or cause to be damaged, any improvements upon the 

land without the written authority of the Chief Land Claims Commissioner; 

(d)  no claimant or other person may enter upon and occupy the land without the 

permission of the owner or lawful occupier.ó 

The provisions of section 11(7) of the Restitution Act impact on the processes which must be 

followed in relation to the conclusion of a long -term  surface lease in respect of Rietfontein 

2 KS, as well as the development of the property, in that the regional land claims 

commissioner must be notified of any intention to develop the land and/or to enter into any 

lease.  

 

As part of the environmental impact assessment process and in support of Ivanplats' mining 

right application, a Heritage Impact Assessment (HIA) Report was compiled by Digby Wells. 

The HIA Report identified 55 burial grounds which would be impacted by the mining 

operations and would require relocation if mitigation is not possible. According to the HIA 

Report, grave relocation will be necessary in respect of the 42 burial grounds which are 

located within the Operational Area. According to the HIA Report, th e age of these graves is 

"approximately 100  years to present." The age of the other graves on the properties is 

unknown. The HIA Report indicates that present day settlements of Tshamahansi, 

Mahwereleng, Ga -Madiba, Maroteng and Masodi are situated on the mining properties, and 

the burial grounds are possibly affiliated with the local community.  

The HIA Report was made available to the South African Heritage Resources Agency (SAHRA) 

for review. On 8  November 2013, SAHRA issued a 'Final Comment', setting out a number of 

recommendations, in particular that a permit in terms of section 36 of the National Heritage 

Resources Act 25 of 1999 (NHRA) for the relocation of graves must be obtained from SAHRA.  

Ivanplats is in the process of undertaking grave relocations and other mitigation measures in 

respect of the identified heritage resources. The grave relocations have been divided into 

three phases, of which Phase 1 and Phase 2 have been completed to date.  Ivanplats is 

currently in the process of obtaining the necessary permits and consents to complete the 

third and final phase of grave relocations.  
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In South African law, a òservitudeó constitutes a limited real right in land which entitles the 

holder of the servitude to use the servitude area for one or more specific purpose(s), despite 

the fact that the ownership of the land vests in another. A servi tude is enforceable against 

the landowner and against third parties and constitutes a subtraction from the dominium 

(ownership) of the land.  

Typical examples of servitudes are:  

¶ Aqueduct (the right to convey water over the property of another) ; 

¶ Usufruct (the right to enjoy the fruits/economic potential of the land of another); and  

¶ Roads, power lines, pipes, conveyor belts and other infrastructure over the land of 

another.  

Ivanplats may require a servitude to convey water and tailings (by means of pipes) from its 

mining operations (situated on the farms Turfspruit 241  KR and Macalacaskop 243  KR) to its 

proposed tailings storage facility ( DSTSF) situated on the farm Rietfontein  2 KS. This would be 

done by means of a notarial deed of servitude, to be concluded between Ivanplats, the 

Minister of Rural Development and Land Reform (as registered owner of the land), and the 

Tshamahansi community as the holder of informal land right s over the land in question.  

An alternative option would be to include the proposed servitude area of the TSF line 

(depicted in Figure 4.3 above) in the relevant surface lease agreement to be concluded with 

the Tshamahansi community and the Minister of Rural Development and Land Reform (as 

registered landowner). In this case, the surface lease itself will embody Ivanplatsõ right to 

convey wa ter and tailings over the relevant land, and a separate servitude will not be 

required.  

At this stage, no other servitudes or wayleaves are presently required for purposes of the 

proposed mining operations.  

A description  of the permits required for Ivanplatsõ proposed mining operations appears in 

Section  20.  

 

During June 2014, as part of implementing the B -BBEE transaction, Ivanplats entered into an  

Agreement with Ivanplats Holding S¨rl (òIvanplats Holdingó), ITC Platinum Development 

Limited (òITCó), ITOCHU Corporation (òITOCHUó), Ivanhoe Mines Limited (òIvanhoeó) and 

BEE Co  (òConsolidated Investorsõ Agreementó). The agreement regulates the management 

of Ivanplats, irrespective of whether an investor (collectively, Ivanplats Holding, ITC, ITOCHU, 

Ivanhoe and BEE  Co) hold their ultimate and effective ownership of the Project directly 

(being Ivanplats Holding, ITC and BEE  Co, as shareholders of Ivanplats) or indirectly (being 

Ivanhoe and ITOCHU, as shareholders of Ivanplats Holding).  

The Consolidated Investorsõ Agreement (amongst other things), regulates the following 

aspects of the relationship of the direct and indirect investors of Ivanplats:  
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¶ The board of directors of Ivanplats shall be limited to nine directors, nominated as 

follows: Ivanplats Holding may nominate for appointment three directors, ITC may 

nominate for appointment one director , and BEE Co  may nominate for appointment 

one director.  

¶ The board shall seek to appoint not less than two independent directors to serve on the 

board of directors of Ivanplats.  

 

¶ A technical committee is established through which the Investors consult and discuss 

with one another in good faith the planning and execution of all work programmes for 

the Project. This committee may not be disestablished for so long as ITC and ITOCHU 

hold in aggregate not less than a 2% òparticipating interestó in the Project. 

¶ The Technical Committee consists of not more than nine members and is comprised as 

follows: for so long as ITC and ITOCHU hold in aggregate not less than a 2% 

òparticipating interestó in the Project, ITC and/or ITOCHU may appoint two members, 

Ivanhoe may appoint five members and BEE Co  may appoint two members.  

 

¶ A management committee is established, which committee is responsible for the 

supervision, control, management and operation of the Project, is responsible to the 

Investors for the conduct of the Project and has the authority to make decisions and to 

exerc ise powers necessary for the supervision, control, management, development, 

construction, financing and operation of the Project.  

¶ The Management Committee consists of not more than nine members and is 

comprised as follows: for so long as ITC and ITOCHU hold at least a 2% òparticipating 

interestó in the Project, ITC and/or ITOCHU may appoint two members, Ivanhoe may 

appoint five members and BEE Co  may appoint two members to the Management 

Committee.  

 

¶ Certain exploration, development and production activities (the Phase II Work 

Programmes) are funded from existing funds of Ivanplats. However, if the Management 

Committee determines (in accordance with the rules set out in the Consolidated 

Investorsõ Agreement) that further funding is required by Ivanplats for the Project, 

Ivanplats Holding and Ivanplats shall each deliver a notice to their respective 

shareholders stipulating the aggregate amount of funding required from each 

shareholder (calculated on a p ro rata basis of their direct and indirect interest in 

Ivanplats), which shall be advanced as a loan to Ivanplats Holding or Ivanplats, as the 

case may be. If BEE Co  does not provide the funding it is called upon to provide (or 

provides less than its share of the funding), Ivanhoe shall pay such amount or shortfall 

on behalf of BEE Co . Should any other investor fund less than its proportionate share, 

the other investors may fund some or all of that shortfall.  
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¶ Ivanplats shall not make any distributions or repay any of the funding advanced by 

investor before it has not first repaid the funding advanced to it or Ivanplats Holding at 

the date on which the B -BEE transaction was implemented.  

 

¶ The Consolidated Investorsõ Agreement provides for certain restrictions on the investors 

to dispose of their shares/òparticipating interestó in the Project. 

¶ Ivanhoe and Ivanplats Holding granted to ITOCHU and ITC a right of first offer to 

purchase all or any portion of their shares in Ivanplats Holding or Ivanplats, as 

appropriate, provided that Ivanhoeõs written consent will be required if, as a result of 

the acceptance by ITOCHU and/or ITC of all or a portion of such offered shares, 

ITOCHU and/or ITC hold òparticipating interestsó in the Project in excess of 12%. 

¶ Each of ITOCHU and ITC granted to Ivanhoe a right of first refusal to purchase all or any 

portion of their shares in Ivanplats Holding or Ivanplats (if they wish to dispose of such 

shares), at the same price and on the same terms and conditions as those offered by 

such third party.  

BEE Co  may not, without the prior written consent of Ivanhoe, dispose of any of these shares 

in Ivanplats (or loans to Ivanplats) until it has discharged all of its obligations pursuant to the 

B-BEE transaction finance agreements and the eighth anniversary of the date on which the 

B-BEE transaction was implemented (being 26 June 2014). Unless Ivanhoe provides its prior 

written consent, BEE Co  may not dispose of its shares in Ivanplats unless it is to an HDSA and 

the disposal will not prejudice the on -going validity of any mineral right of Ivanplats.  

 

 

During February 2016, the Mogalakwena Local Municipality published a request for 

expressions of interest to be submitted to it by interested parties to participate in the 

development of a new waste  water treatment works (òWWTWó) and to participate in the 

re-use of the treated effluent volumes from the Northern Drainage Zone. The Municipality 

indicated in its call for expressions of interest that its intention is to enter into agreements with 

a number of water users to support the capital funding of the proj ect and to facilitate the 

effective re -use of the treated effluent. During April 2016, Ivanplats submitted its expression of 

interest to the Mogalakwena Local Municipality, indicating its interest in participating in the 

project. The Municipality identified Ivanplats as a preferred bidder to pr ovide financial 

assistance for the project, and to take up the treated effluent generated by the WWTW.  

Over the period from 2016 ð2018, the Municipality commenced construction of the WWTW, 

but did not timeously conclude definitive agreements with Ivanplats to access the funding 

Ivanplats was willing to advance. This occurred despite the fact that the Municipality 

experienced signific ant financial difficulties over this time period, and eventually had to 

cease construction of the WWTW during 2018.  
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Over the period from 2018 ðJanuary 2022, Ivanplats and the Municipality engaged in further 

discussions to negotiate the necessary agreements. These included conclusion of the 

following preliminary agreements:  

¶ A Memorandum of Agreement in May 2018, in terms of which Ivanplats agreed to 

advance financial assistance to the Municipality in an amount of approximately 

R37 million, and the Municipality granted Ivanplats a right of first refusal in respect of the 

effluent generated by the WWTW;  

¶ An Off -take Agreement in December 2018, in terms of which Ivanplats would contribute 

approximately R214  million to fund the completion of the WWTW, in exchange for which 

the Municipality undertook to supply Ivanplats with up to 10  megalitres per day of 

treated effluent, at a price of R5  per kilolitre. However, this agreement was subject to 

certain suspensive conditions, which were not fulfilled timeously due to a number of 

factors.  

Eventually, in January 2022, Ivanplats and the Municipality concluded two new, 

unconditional agreements, namely:  

¶ A Sponsorship Agreement , in terms of which Ivanplats undertook to complete the 

partially constructed WWTW for and on behalf of the Municipality, at no cost to the 

Municipality. In terms of the agreement,  

- Ivanplats will now take over both financial and technical responsibility for construction 

of the facility, including appointing contractors to finish the works and supplying the 

necessary materials;  

- Ivanplats anticipates spending approximately R215 million (USD 14 million) to 

complete the works, but this figure may be increased if necessary;  

- Ivanplatsõ financial contribution takes the form of a sponsorship in favour of the 

Municipality, so Ivanplats will not record it as a loan or require repayments in respect 

of this amount;  and  

- The Municipality grants Ivanplats a right of first refusal in respect of the treated effluent 

generated by the facility, up to a volume of 10  megalitres per day . 

¶ The second agreement is an off -take agreement , in terms of which:  

- Ivanplats will be entitled to take off at least 3  megalitres per day of treated effluent 

from the facility, up to a maximum of 10  megalitres per day. The exact volume of 

water is dependent on Ivanplatsõ requirements, as well as the availability of fresh 

water to be supplied to households by the Municipality (which, in turn, is the source of 

the effluent).  

- The price at which Ivanplats will purchase the treated effluent is equal to R5  per 

kilolitre (escalated annually by the inflation rate), or the reasonable, audited cost of 

managing and maintaining the facility, whichever is the higher;  

- The duration of the off -take agreement is 32  years from the date on which the Platreef 

mine reaches steady state production (which date will be certified by our engineers); 

and  

- Ivanplats will assist the Municipality to build its own capacity to maintain and operate 

the facility.  
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The agreements were designed to impose no financial obligations on the Municipality and to 

avoid the need for following government procurement processes, which have in the past 

caused a variety of delays and difficulties. It also affords Ivanplats the abil ity to de -risk the 

project by controlling the technical aspects of the construction. However, Ivanplats will seek 

to set off its financial contributions against taxes and/or its obligations under its Social and 

Labour Plan.  

 

An Electricity Supply Agreement has been signed with Eskom. The Notified Maximum Demand 

is 100 MVA.  

In addition to the Eskom supply, Ivanplats has entered into a 10  year agreement with an 

independent power producer (IPP) for a minimum commitment of 48,300  MWh per annum of 

solar power. The solar power will be wheeled through the Eskom network. The scheduled start 

date for the wheeling is June  2026. 

 

 

In terms of section 25(2)(g) of the MPRDA, the holder of a mining right must pay a royalty to 

the State in terms of any relevant law. The royalty payable to the State is determined in terms 

of the Mineral and Petroleum Resources Royalty Act, 2008 (òRoyalty Actó). In terms of 

section  2 of the Royalty Act, a royalty is payable for the benefit of the National Revenue Fund 

in respect of the transfer of a mineral resource extracted from within the Republic of South 

Africa.  

Section 3 of the Royalty Act distinguishes between a òrefined mineral resourceó and an 

òunrefined mineral resourceó, and different formulae for calculating royalties are prescribed 

in respect of refined and unrefined mineral resources, respectively. The ro yalties are 

calculated by multiplying the gross sales of minerals by the mining right holder during the year 

of assessment by the percentages determined in section 4(1) and 4(2) of the Royalty Act in 

respect of refined and unrefined mineral resources. The percentages are calculated as 

follows:  

 

0.5+(earnings before interest and taxes)/(gross sales in respect of refined mineral 

resources×12.5)×100  

subject to a maximum of 5%  

 

0.5+(earnings before interest and taxes)/(gross sales in respect of refined mineral 

resources×9)×100  
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subject to a maximum of 7%  

The Royalty Act contains detailed, anti -avoidance provisions which stipulate how the 

variables in the abovementioned formulae should be calculated and/or adjusted, for 

example, in respect of transactions not taking place at armõs length, and exchange 

transactions (or donations) where no purchase  price is paid in respect of the transfer of a 

mineral. Schedules 1 and 2 to the Royalty Act further contain provisions which determine 

when a mineral will be considered to be òrefinedó or òunrefinedó for purposes of the 

calculation of the royalty.  

The obligation to pay the State royalty, and interest on any late payments, is also recorded as 

a condition of Ivanplatsõ mining right (clauses 5 and 6 thereof). 

 

In terms of section 11(1) of the MPRDA, a prospecting right or mining right or an interest in any 

such right, or a controlling interest in a company or close corporation, may not be ceded, 

transferred, let, sublet, assigned, alienated or otherwise disposed  of without the written 

consent of the Minister, except in the case of change of controlling interest in listed 

companies. This provision constitutes an effective restriction on the transfer or securitisation of 

any shares in Ivanplats itself, as well as t he cession, transfer, letting, subletting etc. of the 

mining right or any share/interest in the mining right, unless ministerial consent is obtained. The 

purpose of this section is to prevent circumvention of the requirements of the MPRDA with 

regard to th e ability of transferees to comply with the financial, technical, environmental and 

empowerment obligations of a mining right holder.  

The statutory restriction contained in section 11(1) of the MPRDA is repeated  in clause 9.1 of 

the Ivanplats mining right, and clause 9.2 of the Ivanplats mining right further provides that 

any transfer, encumbrance, cession, letting, sub -letting, assignment, alienation or disposal of 

the mining right or any interest therein or any share or any interest in Ivanplats, without the 

consent of the Minister of Mineral Resources, is of no force, no effect and is invalid.  

 

The Ivanplats mining right contain the following further restrictions:  

¶ Mining operations in the mining area must be conducted in accordance with the 

Mining Work Programme and any amendment to such Mining Work Programme and an 

approved Environmental Management Plan (clause 7.2);  

¶ The Holder shall not trespass or enter into any homestead, house or its curtilage nor 

interfere with or prejudice the interests of the occupiers and/or owners of the surface of 

the Mining Area except to the extent to which such interference or prejudice is  

necessary for purposes of enabling the Holder to properly exercise the Holderõs rights 

under this mining right (clause 7.3); and  
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¶ It is a condition of the granting of the mining right that the Holder shall dispose of all 

minerals and/or products derived from the exploitation of the minerals at competitive 

market prices which shall mean in all cases, non -discriminatory prices or non -export 

parity prices. If the minerals are sold to any entity, which is an affiliate or non -affiliated 

agent or subsidiary of the Holder, or is directly or indirectly controlled by the Holder, 

such purchaser must unconditionally undertake in writing to dispo se of the minerals and 

any products produced from the minerals, at competitive market prices (clause 8).  

 

Ivanplats has identified the following key points regardin g the property:  

¶ Rietfontein 2  KS is critical as some of the necessary infrastructure to support 

underground mining activities on Turfspruit 241  KR and Macalacaskop 243  KR, such as 

tailings disposal , may be located within the Rietfontein 2  KS area. 

¶ The Right MR was granted in favour of Ivanplats on30  June 2014, and notarially 

executed on 4  November 2014, signifying the formal activation of the MR. The MR will 

continue to be in force until 3  November 2044. The MR allows a company to mine and 

process minerals optimally from the mining area for a maximum period of 30  years, 

which may be extended upon application for further periods, each of which may not 

exceed 30  years at a time.  

¶ Surface rights within the areas of the Rietfontein 2  KS, Macalacaskop 243  KR, and 

Turfspruit 241 KR farms belongs to the national government  and holders of informal land 

rights. There is a reasonable expectation that land access and provision of land for 

infrastructure development for any proposed mining activity will be achievable 

following appropriate negotiation and compensation payments.  

¶ Other than the known claim by the Mamash ela Community, no additional information 

was provided to confirm what other communities may lawfully occupy the Rietfontein 

2 KS farm. Should infrastructure related to future mining operations be sited in the farm 

area, studies will be required to identify such communities.  

¶ A royalty will be payable to the South African Government on production; this will be 

determined on whether the mined product will be classified as either a refined 

(capped at 5%), or unrefined (capped at 7%) material.  

¶ Exploration and mining activities to date have been conducted within the regulatory 

framework required by the South African Government.  

¶ Based on information discussed in Section 20 of the Report, collection of baseline 

environmental data has commenced. The current state of knowledge on 

environmental and permit status for the Platreef  Project  supports the declaration of 

Mineral Resources  and Mineral Reserves . Additional permits will be required for Project  

development.  

¶ A gazetted land claim has been lodged over the Rietfontein 2  KS farm; information 

provided to Ivanhoe by the DRDLR indicates a non -gazetted claim by the Mokopane 

Tribe over the area covered by PR MPT76/2007PR.  

¶ Through its actions to date, Ivanhoe has shown its understanding of, and accepts the 

importance of, proactive community relations, and is continuing to liaise with 

representatives of the local communities.  
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¶ To the extent known, there are no other significant factors and risks that may affect 

access, title, or the right or ability to perform work on the property . 

There are two significant permitting risks to Project  development: finalisation of long -term  

surface lease agreements with the South African Government and affected communities, 

and the finalisation of the new prospecting right application in respect of Rietfontein . 

 

Ivanplats manages the ownership and title for Platreef with full time personnel including 

in-house legal expertise and this assists in providing important understanding of the Project  

and in mitigating the risks around these issues. In the opinion of the QP Mr Bernard Peters, the 

information discussed in this Section  supports the Platreef  IDP25 and it is reasonable to rely on 

the information supplied by Ivanplats.  
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The Platreef  Project  site is located approximately 280  km north -east of Johannesburg . 

Year-round access to the site is by paved, all -weather national N1 highway (N1) to 

Mokopane (formerly Potgietersrus). From Mokopane the a ccess continues as a paved, 

all-weather national N11 highway (N11). The N11 highway is a tw o lane tarmac road suitable 

for heavy loads year -round . 

The closest major international airport is the OR Tambo Inter national Airport, about a 

three -hour drive from Mokopane, and the regional hub is at Polo kwane (formerly Pietersburg) 

30 km to the north of Mokopane.  

The Limpopo Province has a developed rail network, connecting with lines that lead to 

Zimbabwe in the north, Maputo in Mozambique to the east and south to Gauteng. The 

closest railhead to the Platreef  Project is in Mokopane.  

 

The climate is semi -arid, with precipitation occurring as rain. Averag e annual rainfall is around 

500 mm. Over 90% of the annual rainfall occurs between the months of October and March. 

The highest monthly averages typically occur in November and December . Golder 

Associates (Golder, 2014) noted the h ighest monthly rainfall was 127  mm in November  1977. 

High daily temperatures occur throughout the year; the average maximum monthly 

temperatures range from 21 ð30°C, with a maximum recorded temperature of 39°C. During 

the winter months,  the temperature may drop to around 0°C, although freezing is extremely 

rare. The average minimum monthly temperature ranges from 6 ð18°C. 

Golder  (2014) noted that at Mokopane winds originate from the north (17.5% of the time) and 

from the north ðnorth -west (14.5% of the time). Wind speeds are low to moderate, with a low 

percentage (19.46%) of calm conditions (<1  m/s).  

It is expected that mining operations will be able to be conducted year -round.  

 

Electrical power, potable water, fuel supply, accommodation, communication services, and 

other infrastructure components are available in Mokopane. The Mokopane town centre is 

approximately 11  km from the Platreef  Project  site. The main line of the national railroa d 

system passes approximately 6  km east of the site.  



     

 

23002PlatreefIDP25_250329Rev1.docx  Page 107 of 651 

A business survey showed that a large number of businesses are located near the 

Platreef  Project  area. Most of these businesses specialise in building and construction (20%), 

providing services (12%), and catering (10%). Typical to the area, most businesses are very 

small, employing less than five people. Just less than a third of all business enterprises 

indicated that they provide some kind of engineering service; of these, the majority (59%) 

provide civil engineering services such as construction and earthworks. The Ivan plats Social 

and Labour Plan (SLP) provides clear guidelines on how these businesses are to be 

incorporated in the overall Project  both during construction and LOM. 

 

Mining activity is mo derately prevalent within a 100  km radius. A large potential labour force 

resides within close proximity of the site. A skills survey was conducted , and a database of 

available labour was developed. The majority of individuals who registered on the local 

labour database are unemployed, although most of them were previously employed and 

have some workplace experience. During the skills survey, it was determined that only a small 

number of individuals interviewed, were or still employed i n the mining sector. The Ivanplats 

SLP makes provision for extensive training program me s to train the local communities to 

develop the necessary skills. Skilled trade positions and professional staff will have to be 

recruited from outside the area.  

 

 

This Section  of the report discusses the current status of power supply to the area.  

The bulk power supply is sourced from Eskom, the South African national power utility and this 

is installed as Phase 1 of the Project  and commissioned in August 2024. An Electricity Supply 

Agreement has been signed with Eskom for a Notified Maximum Demand of  100 MVA.  

The 132/33 kV substation is supplied from Eskom Borutho main transmission station via two 

132 kV overhead lines (OHLs). Each OHL is rated for 175  MVA for full redundancy. The installed 

capacity in the Eskom 132/33  kV outdoor substation is four of 40  MVA 132/33  kV transformers. 

The design capacity is 120  MVA, with the fourth 40  MVA transformer for redundancy.  

In addition to the Eskom bulk power agreement, Ivanplats has entered into a 10  year 

agreement with an independent power producer (IPP) for a minimum commitment of 

48,300 MWh per annum of solar power. The solar power will be wheeled through the Eskom 

network. The reduction in the cost for the solar power is allowed for in the electrical operating 

expenditure cost. The scheduled start date for the wheeling is June 2026.  

The construction of an initial on -site 9,589 MWh per annum solar power plant is complete and 

was commissioned in February 2025. The cost savings due to the on -site solar power plant is 

included in the electrical Opex cost.  The rotational load shedding implemented by Eskom 

due to a lack of generating capacity is very much reduced due to additional generators 

being commissioned and improved maintenance of the aging coal thermal power stations. 

Eskom may still be required to im plement load curtailment on large  clients. Under load 

curtailment Eskom will inform the mine in advance should it be required to reduce load.  
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The initial 5  MVA constructions supply to the mine from the Mahwelereng 33  kV substation will 

be decommissioned and all the loads supplied from the newly commissioned 132/33  kV 

substation. These changes are scheduled for completion in early 2025.  

The Platreef Project power requirement for a 4.07  Mtpa underground mine has been 

updated to predict an average Notified Maximum Demand (NMD) of approximately 

110 MVA. Ivanplats will be required to submit an application to Eskom for the required 

increase in the Notified Maximum Demand which will be required in 2032.  

 

The Limpopo province and the Mokopane area in particular, are considered to be 

particularly water -poor resource areas, and various studies were commissioned to determine 

the most likely water supply sources for the Project . 

This Section  of the report discusses the availability of water and the current water supply to 

the area.  

Ivanplats has an approved water use licence that permits the extraction of groundwater for 

construction purposes and for dewatering of the underground workings.  

Ivanplats has also concluded agreements with the Mogalakwena Local Municipality (MLM) 

to receive local treated effluent water from the Masodi Waste  Water Treatment Works 

(WWTW) as the bulk water supply needed for operations. Ivanplats contributed financial 

assistance towards the construction and commissioning of the Masodi WWTW which was 

offset in the agreed rate per m3 for the treated effluent supply.  

A minimum of 3,000 m³/d will be supplied for the first phase of production at Platreef 

increasing up to a maximum of 10,000 m³/d of treated effluent water, depending on the roll 

out of the supporting municipal infrastructure.  

The average water balance for Phase 2 (January 2028 to L OM) determined that, on average, 

9,809 m³/d water is required to operate the mine. The sources of water are an average of 

5,602 m³/d bulk water supply from the Masodi WWTW to supply the site filtered water 

requirements, 222 m³/d from the four site boreholes  to supply the site operational potable 

water requirements and the remaining 3,985 m³/d is supplied from moisture in the ore, from 

rainfall/runoff collected on  site in the stormwater ponds and ground water ingress to the 

workings.  

The bulk water requirements will increase to approximately 6,800 m³/d as the Phase 2 

concentrator ramps up. Provision has been made to further treat the water received from the 

Masodi WWTW via an on -site filtration plant for use in the process plant.  

As the anticipated bulk water supply requirements could be addressed via the agreed 

allocation from the Masodi WWTW, Ivanplats is not currently considering any alternative bulk 

water supply options (e.g. participating in the proposed ORWRDP pipeline from F lag Boshielo 

Dam as previously envisaged . 
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Access from Mokopane to Johannesburg, Polokwane, and Rustenburg (for concentrate 

delivery) is via the newly upgraded N1 highway. The Platreef Project site is located 

approximately 11 km north ðnorth -east of Mokopane and is accessed via the upgraded N11, 

a p aved, dual carriage road intersecting with the N1 at Mokopane and the N4 near 

Middelburg.  

The N11 is the main access road passing the site, and as this is a national road, it falls under 

the jurisdiction of South African National Roads Agency Limited (SANRAL). An intersection with 

the N11 onto the mine property has been constructed in line with  SANRAL requirements, 

which allows for heavy vehicles to turn north and south back onto the N11. Access to the 

planned DTSF is from a new intersection planned on the future N11 bypass road. The access 

road to the DTSF and new tailings filtration plant will  be an asphalt -surfaced road to 

accommodate day -to -day maintenance traffic . 

 

The Rietfontein 2  KS, Macalacaskop 243  KR, and Turfspruit 241 KR farms are located in a broad 

valley on flat terrain with a gradual westerly slope. There is very little topographic relief on the 

farms; however, to the east and west of the farms, semi -parallel, north ðsouth trending high 

ridges flank the valley floor. A portion of the eastern ridge system trends onto the Rietfontein 

2 KS farm, adjacent to Turfspruit 241  KR. Figure 5.1 is a photograph taken in the 

Platreef  Project  area illustrating the general topography.  

The elevation on the farms range s from a maximum of about 1,140  m above sea level (masl) 

in northern T urfspruit 241 KR to about 1,060  masl on Macalacasko p 243  KR. 

The land on the farms has been disturbed by settlements and farming. Subsistence farming 

and urban development covers the majority of all the farms. Some land has been allowed to 

lie fallow and is being reclaimed by bush, comprising shrubs and small trees.  There are no 

remnant forests or other significant vegetation.  
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Ivanhoe, 2012 ; Drill rigs show scale. Rigs are testing Zone 1. 

 

There is sufficient suitable land area available within the MR licences for any future tailings 

disposal, mine waste disposal, and installations such as a concentrator and related mine 

infrastructure.  
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During the 1970s, regional exploration was undertaken over the Platreef mineralised zone (the 

Platreef) by Rusten burg  Platinum Holdings Limited (Rusplats), a wholly owned  subsidiary of 

Anglo -American  Platinum Corporation (Amplats). Rusplats reportedly drilled several widely 

spaced  drillholes along the Platreef on Turfspruit 241  KR and Macalacaskop 243  KR farms. This 

drilling followed  up earlier work by the predecessor of Amplats during the 1960s. No data from 

either of these programmes were available for the Platreef  IDP25 

Ivanhoe acquired a prospecting permit for both Turfspruit 241  KR and Macalacaskop 243  KR 

farms in February  1998, and subsequently Ivanhoe entered into a JV with Atlatsa over the 

Rietfontein 2  KS farm in 2001. 

Work completed by Ivanhoe consists of geological mapping, airborne and ground 

geophysical surveys, limited trenching, percussion drilling over the Platreef sub -crop, core 

drilling, petrography, density determinations, geotechnical and hydrogeological 

investigations, metallurgical testwork , preliminary engineering and design studies. These 

studies and mineral resource estimates were performed during the period 2001 ð2015. 

The initial exploration focus was on delineation of mineralisation that could support open pit 

mining. From 2003 ð2007, Ivanhoe undertook studies involving concentrator  and smelter 

options, metallurgical testwork , and conceptual mining studies that considered open pit 

scenarios. Results of this work indicated that the mineralisation on the Turf spruit 241 KR and 

Rietfontein 2  KS farms was more likely to support a mining operation than the mineralisation 

on the Macalacaskop 243  KR farm. 

Following news of AfriOresõ success in deep drilling to the north at Akanani (Witley, 2006), 

Ivanhoe commenced a deep drilling programme in 2007, to test for mineralisation down -dip 

within the Turfspruit 241  KR farm and to investigate the continuity and grade in an area 

targeted as having potential to be mined by underground methods. The drill programme 

identified the area of mineralisation within the UMT deposit currently known as the Flatreef, 

and supported estimation of mineral resources amenable to unde rground mining methods.  

Mineral Resource estimates for the underground deposit were updated multiple times in 

internal documentation between 2007 ð2011, and the 2011 update for mineralisation 

considered amenable to open pit and underground mining methods was publicly disclosed 

in the technical report entitled õIvanplats Limited, Platreef  Project , Limpopo Province, 

Republic of South Africa, NI  43-101 Technical Report on Mineral Resourcesõ, with effective 

date of 20  August 2012, (www.sedar.com, Parker et al., 2012). A mineral resou rce estimate 

update assuming selective and mass mineable underground mining methods was prepared 

in April  2013 and  estimates for the Bikkuri Reef were prepared in May  2013. In March  2014 

Ivanhoe completed the Platreef  2014 PEA (www.sedar.com, Peters et al., 2014) and in 

January  2015 the Platreef  2014 PFS was completed  (www.sedar.com, Peters et al., 2015).  In 

June  2016 Ivanh oe issued a Mineral Resource update in the Platreef 2016 Resource Technical 

Report (www.sedar.com, Peters et al., 2016).  The previous Technical Report was the Platreef 

2022 Feasibility Study  (www.sedar.com, Peters et al., 20 22). 
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A resource model supporting Open -Pit Mineral Resources was completed in 2003.  Ivanplats is 

no longer considering the open pit  option  as part of their current development plans . A 

detailed description of the open pit  resource was included in the September  2012 Technical 

Report (Parker et al., 2012).  

 

A resource model supporting an underground mass mining option was completed in 2011.  

Significant changes to the geological interpretation have occurred since 2011, and the 2011 

UMT-MM model is no longer considered valid.  A detailed description of the UMT -MM resource 

was included in the September  2012 Technical Report (Parker et al., 2012).  
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The Platreef  Project  is hosted within the Palaeoproterozoic (2.06 Ga) Bushveld Complex (BC), 

which is the largest of the known layered igneous intrusions, covering an area >65,000  km². 

The BC hosts up to 75% of the worldõs platinum resources (Naldrett et al, 2009). 

The BC includes an early bimodal volcanic sequence (the Rooiberg Group) that is followed 

by an intrusive layered series of ultramafic and mafic units known as the Rustenburg Layered 

Suite (RLS) and the Lebowa Granite and Rashoop Granophyre Suites. The RLS is 7 to 8 km thick 

and ranges in composition from dunite to diorite.  

Hall (1932) divided the RLS in to 5 zones in descending order:  

¶ Upper Zone (UZ) ð Gabbroic succession.  

¶ Main Zone (MZ) ð A succession of gabbronorites with occasional anorthosite and 

pyroxenite bands.  

¶ Critical Zone (CZ) ð The Lower Critical Zone (LCZ) consists of orthopyroxenitic cumulates, 

and the Upper Critical Zone (UCZ) comprises packages of chromitite, harzburgite, 

pyroxenite, norite, and anorthosite. The CZ hosts PGE ðAuðNiðCu and chromite deposits 

in several different chromitite layers known as reefs. The most significant are the 

Merensky Reef and the Upper Group 2 (UG2) Reef of the Eastern and Western Limbs. 

These range on average from 0.4 ð1.5 m in thickness and the contained PGE (Pt, Pd, Rh, 

Au) content typically ranges from 4 ð10 g/t (Cawthorn, 2005).  

¶ Lower Zone (LZ) ð Upper and lower peridotites separated by a central harzburgite.  

¶ Marginal Zone (MZN) ð Norites with variable proportions of accessory clinopyroxene, 

quartz, biotite and hornblende, indicating magma contamination from the underlying 

metasediments. This unit is not always present.  

In the East and West Limbs of the BC, the RLS was intruded into the Magaliesberg Formation 

of the Proterozoic Transvaal Supergroup. In the North Limb, the RLS intrudes progressively older 

country rocks northward (Magaliesberg Formation, Malmani Subgroup an d Duitschland 

Formation). Figure 7.3 shows the Project geology projected to surface. The locations of Zones 

1 to 5 referred to in the following geologic al  discussion are shown in Figure 7.4. 

Figure 7.1 provides a location and regional geology map for the BC. Figure 7.2 provides a 

diagrammatic cross -section through the BC.  

In the East and West Limbs of the BC, the CZ includes the Merensky Reef and UG2 chromitite 

that are exploited for PGE mineralisation. In the North Limb of the BC, the mineralised horizons 

have been referred to as the Platreef. The North Limb hosts the Platreef  Project . 

 

Figure 7.3 shows the Project geology projected to surface. The locations of Zones 1 to 5 

referred to in the follow ing geologic discussion are shown in Figure 7.4. 
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Modified after Viljoen and Schürmann, 1998; section lin e represents location of section in Figure 7.2 
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Ivanhoe, 2012; modified after Kruger, 2005. Figure is schematic and not to scale. Sect ion line illustrated is shown in Figure 7.3. 
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Ivanhoe , 2016 
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Ivanhoe , 2016 (After Brits and Nielsen, 2015).  
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The following is summarised from Grobler et al. (2016). Since 2013, Ivanhoe has modified the 

stratigraphic framework for the Project and revised geological descriptions and 

interpretations compared to those presented in previous technical reports. The inte rpretation 

is based on drill core interpretations and core relogging, geophysical surveys, and 

geochemical data.  

Detailed re -logging of drill core was completed for intersections of the Turfspruit Cyclic Unit 

(TCU) and the footwall lithologies found stratigraphically below the T1 and T2 Reefs. The 

re-logging and structural interpretation enabled the recognition of continuous magmatic 

layering from within the MZ through the TCU as well as in the footwall. Metamorphic and 

metasomatic processes associated with the magma -sediment interaction zones are the 

subject of various studies  academic institutions.  

 

The magmatic strata of the Upper Critical Zone (UCZ) on the Project has locally been 

subdivided into different major magmatic cyclic units similar to what has been done for the 

eastern and western Bushveld. This is a refinement of the first attempt made in  2013 in 

correlating the TCU with the UCZ. The down -dip Zone 3 ( Figure 7.4) on the farm Turfspruit 

241 KR is one of the few areas on the Northern Limb where undisturbed magmatic 

stratigraphy has been intersected , since the 1924 discove ry of the Northern Limb by Dr Hans 

Merensky. The magmatic strata of the Upper Critical Zone (UCZ) on the Project has locally 

been subdivided into different major magmatic cyclic units.  

¶ Norite Cyclic Unit 1 (NC1), uppermost cyclic unit includes the Bastard Reef equivalent;  

¶ Turfspruit Cyclic Unit (TCU), includes the Merensky Reef equivalent;  

¶ Norite Cyclic Unit 2 (NC2), repetitive magmatic cyclical layering in footwall to TCU;  

¶ UG2, Cyclic Unit (includes hanging wall pyroxenite/chromitite and footwall harzburgite);  

¶ PNZ (Pyroxenite -Norite -Zone), homogenous medium -grained pyroxenite/norite with 

intermittent chromitite bands possibly representing part of the Lower Critical Zone (LCZ); 

this can include assimilated floor as clinopyroxenites or hornfels lenses;  

¶ Lower Zone (LZ), mafic and ultramafic magmatic units correlated with the Lower Zone 

of BC.  

Each cyclic unit consists of a regular sequence of norite to pyroxenite and olivine cumulates 

with sub -horizontal rhythmic layering (cycles) developed with varying degrees of cyclicity. 

Layering can be spectacularly developed with regular cyclic layers (going upward) of 

chromite -orthopyroxenite -norite -anorthosite (commonly in that order). It is within this 

sequence of cyclic stratigraphy that correlations of the UG2, Merensky (TCU) and Bastard 

cyclic units (NC1) were identified from core intercepts. Although these stratified layers are 

laterally contigu ous, they display significant lateral facies variations. The facies variation can 

be attributed to magmatic processes and magma interaction with sedimentary xenoliths 

(Grobler et al., 2016).  
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In addition to the above described magmatic stratigraphy, undifferentiated lithologies have 

also been recognised on the Project . The major occurrence is the Footwall Assimilated Zone 

(FAZ) that occupies a similar stratigraphic position as the NC2 in the well drilled Zone 1 area. 

The FAZ is a zone of intense magma -sediment interaction, which can also include the basal 

part of the T2 pegmatoid (part of the TCU). This unit can be well mineralised, but commonly 

displays irregular continuity of grades across the  Project area (Grobler et al, 2016). Also rocks 

with similarities to Marginal Zone norites and pyroxenites have been identified on the Project  

area by Yudovskaya et al (2013). A description of the major units on the Platreef  Project  

follows.  

Figure 7.5 shows a comparison between a clean magmatic stratigraphy (left column) and a 

magmatic stratigraphy inc luding significant sediment interaction (right column).  

The four major magmatic cyclic units are shown in Figure 7.6. The major cyclic units consist of 

a series of al ternating leucocratic to mafic to ultramafic lithologies within the interval from t he 

base of the UG2 Cyclic Unit to the contact of the Main Zone gabbronorite. The cyclicity is 

most recognisable within the down dip extensions of the Upper CZ located in Zone 3 on the 

Turfspruit farm ( Figure 7.4). 
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Ivanhoe, 2016  
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Ivanhoe, 2016 ; See Figure 7.4 for location of UMT094; tick -marks on grid scale are at 3 ,000 ppb intervals for 3PGE, 

2,000 ppm for nickel, 5,000  ppm for chromium . 

 

On the Turfspruit farm, the RLS intrudes shallow -marine to shelf -clastic metasedimentary rocks 

of the Duitschland Formation at the base of the Pretoria Group. The floor of the RLS appears 

to be close to the unconformity with platform carbonates of the Chuniespoort Group (Bekker, 

2001).  
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The LZ consists of mafic and ultramafic magmatic units situated stratigraphically at the base 

of the Bushveld Complex. The LZ has been intersected by UMT drillholes in the Project area, 

but the base of the LZ has not been observed. In the eastern extents o f the Turfspruit area 

(see Figure 7.3) the LZ can be inferred as bein g intruded as inter -fingered sills, sub -parallel or 

transgressive to bedding and controlled by  cross-cutting tectonics. The sills appear to have 

varying thickness along dip and strike, with the variability of mafic units ascribed to 

assimilation of varying  amounts of country rock.  

The layered ultramafic sequence predominantly consists of pyroxenite, dunite and 

harzburgite that form cyclic units, with varying thickness and transitional contacts. 

Disseminated chromite (of up to 10 vol  %) associated with the olivine -bearing sequence 

generally marks the basal contact of these cycles.  

 

The PNZ generally occurs below the NC2 and the UG2 and is mostly represented by an 

undifferentiated fine to medium -grained pyroxenite/norite with orientated elongated 

pyroxene crystals. Poorly -developed bands, stringers and disseminated zones of chromitite 

have been identified within the upper part of the PNZ in areas of low sediment 

contamination. These chromitite layers may possibly represent stratigraphic equivalents of the 

Middle Group and L ower Group chromitites found elsewhere in the Lower CZ of the Bushveld 

Complex.  

 

Investigations of drill core and assay data from UMT081 and UMT094 ( Figure 7.4) in 2011 

showed the possibl e existence of a UG2 reef equivalent below the T2 pegmatoid (Merensky 

equivalent) also found in these drillholes. The overall appearance, stratigraphic position 

below the T2 pegmatoid, and occas ionally the presence of three thin chromitite stringers 

(UMT336 and UMT345) in the immediate hanging wall suggests that it may be a UG2 

equivalent. Additional deep drilling within the down -dip extent of the property in Zone  3 

(Figure 7.4) consist ently intersected UG2 like layers in areas where limited sediment 

assimilation occurred. Figure 7.7 shows a comparison of the UMT336 UG2 -like chromitite with 

published data (Nodder, 2015). Recent unpublished work by  University of the Witwatersrand 

reports that chromitite from the Turfspruit UG2 analogue is poorer in Cr and richer in Ti 

compared to published UG2 data, but belongs to the same lineage of melt compositions in 

terms of its Mg/Al ratio. The Turfspruit orthopyroxene is very rich in Cr (Yudovskaya et al., 2013).  
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Ivanhoe , 2016 

 

The NC2 and the FAZ are the direct footwall to the mineralised T2 pegmatoid of the TCU. The 

NC2 is defined as magmatic cyclical layers in unconformable footwall contact with the TCU. 

This stratigraphic position is shared with the FAZ where the NC2 magmatic unit interacted with 

metasedimentary xenoliths ( Figure 7.8). Interaction also occurs with the base of the T2 

pegmatoid.  
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Ivanhoe modified after Nodder, 2015  

Magmatic cyclicity is well -developed within the deeper (down -dip) portions of the UCZ and is 

only sporadically evident within the up -dip (near topographic surface) reaches, thus 

historically named the Platreef. The main influence controlling the cyclical nature of a unit is 

the amount of sediment interaction. The ratio of magma to sediment within a particular area, 

as well as the extent of assimilation (including melting) and nature of the sediments being 

assimilated all affect the magma, reducing cyclicity . For logging and modelling purposes, FAZ 

has been used to correlate the zones where the effect of excessive assimilation has made 

the logging of discrete magmatic strata impossible.  

 

The TCU is the best-developed cyclical unit recognised in the Platreef  Project  and hosts the 

principal mineralised reefs. The TCU is in general subdivided into the following units in 

ascending order:  

¶ T2 lower (T2L) ð Mineralised pegmatoidal harzburgite and/or pegmatoidal 

olivine -bearing pyroxenite locally with a chromitite stringer at its bottom contact;  

¶ T2 upper (T2U) ð Mineralised pegmatoidal orthopyroxenite commonly with a thin 

(~0.5 cm) chromitite stringer marking its upper contact;  

¶ T1 ð Non -mineralised non -pegmatoidal medium -grained feldspathic pyroxenite with a 

generally non -pegmatoidal mineralised zone near its top (T1MZ).  
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The distribution of the T2U and T2L pegmatoidal units are controlled by the presence and 

volume of olivine. Together they form one stratigraphic layer similar to the Merensky Reef 

described in the Eastern and Western Limbs of the  BC. 

 

The T2U forms a contiguous mineralised layer overlying the variably developed T2L 

harzburgite. A coarse -grained, plagioclase -rich rock is formed where the T2 magma interacts 

with shale, and an olivine -rich coarse -grained rock is formed where the T2 magma interacts 

with dolomite or calc -silicate.  

The distribution of the T2U and T2L are shown in  Figure 7.9. 

Higher PGE and Ni -Cu grades (>4 g/t  PGE, >0.4% Ni, >0.2% Cu) are commonly associated with 

the T2 pegmatoid and chromitite. The Pt/Pd ratios also tend to be higher (>1.0) in association 

with chromitite and pegmatoid. A mineralised zone (T2MZ) is defined based on a 1  g/t 

3PE+Au cut -off that exhibits an average thickness of ~25  m. 

 
Ivanhoe, 2016  

 

The T1 pyroxenite is medium to coarse -grained, variably feldspathic, and usually comprises 

the thickest unit within the TCU (~31  m). The T1 can exceed 100  m in thickness locally.  
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Near the upper contact, the T1 contains a mineralised zone (T1MZ) that consists of 

disseminated, medium to coarse -grained su lfides hosted within the typically equigranular 

feldspathic pyroxenite with local chromitite stringers. The T1MZ contact is gradational with 

adjacent weakly to un -mineralised T1 pyroxenite. The T1MZ is better developed where the T1 

feldspathic pyroxenite is thickened. The average thickness of the T1MZ is 4.5  m using a 2  g/t 

3PE+Au cut -off. Table 7.1 summarises the thicknesses of the T1MZ and T2MZ.  

Mineralisation associated with the T2 occurs at the base of the T1 feldspathic pyroxenite 

(directly above the T2 pegmatoid contact). This mineralisation may contain millimetre -thick 

chromitite leader strin gers, and was previously included in the T1MZ (Parker et al., 2013).  

The 2015 geological model shows that only the upper mineralised zone found near the top of 

the T1 feldspathic pyroxenite can be assigned to the T1MZ. The mineralisation situated just 

above the basal contact of the T1 sh ould be included with the T2MZ.  

The T1MZ is therefore correlated with the Bastard Reef, and the mineralisation found above 

the top contact of the T2 pegmatoid, within the feldspathic pyroxenite, is correlated with the 

M1, as postulated by Davey (1992) and Lea (1996). This implies that th e T2 pegmatoid 

correlates with the M2.  

Figure 7.10 is a comparison of the Merensky Reef and the TCU.  
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Unit Minzone  Number of 

Drillholes  

Min imum  

(m)  

Max imum  

(m)  

Average  

(m)  

TCU 

T1MZ 1g/t  431 1.69 52.31 5.53 

T1MZ 2g/t  431 1.67 17.08 3.84 

T1MZ 3g/t  431 1.28 12.93 3.33 

T2MZ 1g/t  406 2.08 93.41 24.70 

T2MZ 2g/t  406 1.75 66.49 14.99 

T2MZ 3g/t  406 1.18 47.58 8.99 

Bikkuri  

B1MZ 1g/t  36 2.31 10.17 3.33 

B2MZ 1g/t  75 2.36 40.75 13.78 

B2MZ 2g/t  75 2.25 32.86 6.88 

B2MZ 3g/t  75 1.86 10.47 3.72 

CPX CPX 58 6.45 207.44 84.06 

PNZ 

AMZ 42 0.74 59.19 12.79 

BMZ 27 0.95 71.70 19.76 

CMZ 20 1.99 40.81 15.10 

DMZ 18 0.84 36.04 15.03 

EMZ 11 2.95 67.89 18.10 

FMZ 5 9.37 54.28 34.34 

 



     

 

23002PlatreefIDP25_250329Rev1.docx  Page 128 of 651 

 
Left photograph taken by Anthony Naldrett of mine face from Rustenburg District, supplied by Ivanhoe 2012. In this 

photograph, the pegmatoid is  shown in white and black, and the chromitite stringers are dark grey. Right 

photograph by Ivanhoe (2012) of the Platreef within the Platreef  Project  area. Two dark lines are visible in the Platreef 

core that are not the chromitite stringer as identified i n the core labelling; the top line is a geotechnical break in the 

core, the basal, thicker line, is a pen line drawn on the core by the logging geologist.  

 

The NC1 occurs below the MZ contact and represents the uppermost cyclic unit of the UCZ. 

The NC1 is laterally extensive with significant changes in thickness. The NC1 consists of a 

sequence of multiple anorthosite to norite to pyroxenite units with sub -horizontal to horizontal 

layering. Lateral facies variation from norite cyclic units to feldspathic pyroxenitic units have 

been observed at this stratigraphic location.  

A sporadically developed, well -mineralised pyroxenite unit found as part of the NC1 is now 

correlated with the T1MZ found in the upper part of the T1 feldspathic pyroxenite. This unit is at 

the same stratigraphic position as the Bastard Cyclic Unit described from other parts of the 

BC (Davey, 1992; Viljoen et al., 1986a, 1986b; Viring & Cowell, 1999).  

A laterally extensive mottled anorthosite (MA) occurs between the NC1 and the 

gabbro -norite of the MZ. The MA occurs at the same stratigraphic level as the Giant Mottled 

Anorthosite (GMA) of the eastern and western Bushveld Complex. The thickness of the MA 

ranges from 0  m to several tens of metres.  
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Overlying the magmatic rocks of the CZ is a succession of leucocratic to melanocratic norite 

and gabbronorite of the MZ. The MZ is the uppermost unit of the RLS observed in drillholes in 

the Platreef  Project  area, and MZ forms the hanging wall to the UCZ. Drilling has intersected 

the MZ up to a vertical depth of 1,450  m. 

The Main Zone is broken into four units in the Project area (refer to Figure 7.11): 

¶ The interval (MZa) between the bottom of the base of the Main Zone and the base of 

the ôBasal Melagabbronoriteõ (BMGN) (bottom green layer in figure) ; 

¶ The interval between the bottom and top of the BMGN (dark purple in figure) ; 

¶ The interval between the top of the BMG N and the ôTennis Ball Markerõ (TBM), together 

shown in the figure in light purple;  

¶ The interval (MZb) between the top of the TBM and the lowermost anorthosite layers 

(base of the upper Main Zone) (top light green layer).  

Within the Main Zone, two units have been informally assigned to ômarker horizonõ status, the 

TBM and the BMGN. These intervals are generally free of metasomatic interaction and 

thereby demonstrate remarkable continuity as described in other parts of the B ushveld 

Complex in similar stratigraphic positions (Dunnett, 2015). The fault interpretations in the main 

Zone are consistent with those made for fault interpretations in the UCZ below, giving 

credence to the overall structural model.  

Figure 7.12 compares geology in drill hole GT008 (completed at the location o f Shaft 1) and 

the corresponding intersection in Shaft 1. The top of the T1 was intercepted in Shaft 1 at 

780.1 m compared to 777.5  m in drill hole GT008. The top of T2U was intercepted at 798  m in 

Shaft 1 compared to 796.5  m in drill hole GT008.  
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Ivanhoe, 20 16; Faults in grey, Tennis Ball Marker top contact as red points. Basal Melagabbronorite Mark er bottom contact as orange points.  
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Ivanhoe, 2020  

 

The stratigraphically lower and the up d ip magmatic units on the Turfspruit and 

Macalacaskop farms are characterised by interactions between Bushveld magma and the 

Transvaal Supergroup host sequence that is composed of diverse dolomite to alumino -silicate 

sedimentary rocks of the Duitschland Formation. Magma interaction on Turfspruit mainly 

involved dolomite/limestone, argillite/shale units, and meta -quartzite (towards the southern 

parts of the Project ). 
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Metamorphism of the sedimentary interlayers varies from moderately intense to locally highly 

metamorphosed. The contact between the sediments and the Bushveld intrusive rocks vary 

from sharp to transitional. Intercalated zones of sediment and magmatic unit s persist over a 

range of widths from centimetre -scale to hundreds of metres thick, in core intercepts. The 

degree of in -situ metasomatism and/or melting of the assimilated sedimentary clasts varies 

according to the sediment type and mineralogy. The metase diments are interpreted to be 

in-situ relicts of the original country rocks and may form continuous layers at this stratigraphic 

level that can range from several tens to several hundred metres in any dimension. The 

following have been noted:  

¶ Partial to complete melting processes dominated the argillite/shale rich units which are 

normally located within magmatic units of plagioclase bearing pyroxenite and norite 

units. 

¶ Skarn mineralogy can be developed along sedimentary bedding planes and along 

xenolith contacts where magma interacted with dolomitic limestone and/or limestone.  

¶ Evidence exists for the inclusion of meta -quartzite assimilation within magmatic units, 

mainly in the southern part of the Project.  

Underlying the variably differentiated CZ units are layers of LZ ultramafic cumulates, that can 

be a thick as 800  m in some areas (Yudovskaya et al., 2013). The top of the LZ package 

appears transitional into plagioclase -rich lithologies. Rafts and xenoliths of pyroxene -cordierite 

hornfels are common and form part of a sequence containing various metasediments 

metamorphosed to granulite/pyroxene -hornfels facies. These very complex rocks have been 

variably brecciated and consist of a variety of Mg -skarn mine rals. Other alteration products 

such as talc and serpentine can add local complexity ( Figure 7.13). Table 7.2 summarises the 

mineralised intercepts for the drillholes in Figure 7.13. 
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Ivanhoe, 2016  
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Drillhole  From  

(m)  

To  

(m)  

Drilled 

Length  

(m)  

Pt 

(g/t)  

Pd 

(g/t)  

Au 

(g/t)  

2PE+Au 

(g/t)  

Cu 

(%) 

Ni 

(%) 

2 g/t 2PE+Au Composites  

ATS068 199.30 206.36 7.06 2.32 2.26 0.33 4.90 0.21 0.36 

ATS126 333.91 339.79 5.88 1.60 1.19 0.22 3.01 0.21 0.33 

UMT328 687.59 703.00 15.41 1.14 1.26 0.27 2.66 0.17 0.29 

UMT258 865.00 886.00 21.00 2.06 1.73 0.50 4.29 0.16 0.26 

UMT256 836.93 841.00 4.07 2.91 2.55 0.78 6.24 0.26 0.42 

UMT235 850.00 865.00 15.00 1.84 1.83 0.29 3.96 0.17 0.27 

UMT234 810.00 836.06 26.06 2.12 2.32 0.32 4.75 0.20 0.38 

UMT233 843.00 857.00 14.00 2.05 1.98 0.29 4.32 0.21 0.38 

UMT232 835.00 853.00 18.00 2.06 1.66 0.26 3.98 0.20 0.38 

UMT231 815.00 826.65 11.65 1.60 1.85 0.22 3.67 0.21 0.42 

UMT230 803.00 813.00 10.00 1.67 2.10 0.22 4.00 0.17 0.38 

UMT229 807.43 817.00 9.57 1.70 1.44 0.16 3.31 0.09 0.22 

UMT278 780.00 795.00 15.00 2.07 2.35 0.27 4.69 0.19 0.39 

UMT067 758.28 770.26 11.98 2.12 3.12 0.31 5.55 0.22 0.46 

UMT376 703.18 718.00 14.82 2.06 2.24 0.34 4.65 0.16 0.32 

UMT377 700.00 707.00 7.00 2.72 2.18 0.36 5.27 0.12 0.25 

UMT341D1 694.00 711.00 17.00 1.61 1.49 0.35 3.44 0.16 0.32 

UMT094 1256.99 1288.50 31.51 1.75 1.76 0.24 3.74 0.12 0.25 

UMT345 1429.00 1440.00 11.00 1.91 1.33 0.50 3.74 0.14 0.30 

3 g/t 2PE+Au Composites  

ATS068 199.30 202.34 3.04 3.95 3.36 0.51 7.82 0.30 0.53 

ATS126 ñ ñ ñ ñ ñ ñ ñ ñ ñ 

UMT328 699.00 703.00 4.00 1.16 1.56 0.35 3.07 0.23 0.39 

UMT258 865.00 882.00 17.00 2.32 1.95 0.58 4.85 0.29 0.16 

UMT256 836.93 841.00 4.07 2.91 2.55 0.78 6.24 0.26 0.42 

UMT235 850.00 861.09 11.09 2.39 2.22 0.34 7.95 0.21 0.33 

UMT234 810.00 836.06 26.06 2.12 2.32 0.32 4.75 0.20 0.38 

UMT233 843.00 856.00 13.00 2.05 1.98 0.29 4.32 0.21 0.38 

UMT232 835.00 851.26 16.26 2.17 1.72 0.26 4.15 0.20 0.39 

UMT231 815.00 821.44 6.44 2.19 2.42 0.28 4.89 0.23 0.47 
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Drillhole  From  

(m)  

To  

(m)  

Drilled 

Length  

(m)  

Pt 

(g/t)  

Pd 

(g/t)  

Au 

(g/t)  

2PE+Au 

(g/t)  

Cu 

(%) 

Ni 

(%) 

UMT230 803.00 812.00 9.00 1.73 2.19 0.23 4.16 0.18 0.39 

UMT229 807.43 812.18 4.75 2.44 1.51 0.22 4.17 0.08 0.17 

UMT278 780.00 793.00 13.00 2.27 2.52 0.29 5.08 0.19 0.39 

UMT067 758.28 770.26 11.98 2.12 3.12 0.31 5.54 0.21 0.46 

UMT376 708.33 716.00 7.67 2.99 3.52 0.43 6.94 0.25 0.49 

UMT377 700.00 706.00 6.00 2.92 2.33 0.39 5.65 0.12 0.25 

UMT341D1 695.00 706.00 11.00 1.72 1.57 0.37 3.66 0.16 0.33 

UMT094 1257.82 1275.79 17.97 2.44 2.45 0.30 5.20 0.13 0.26 

UMT345 1430.00 1440.00 10.00 1.97 1.40 0.51 3.88 0.14 0.30 

 

 

Up-dip towards the north -eastern sector of Zone 1, part of the TCU occurs stratigraphically out 

of position. What is now called the Bikkuri Reef (Bikkuri is Japanese for òsurpriseó) was 

intersected at depths around 400  m during the 2010 ð2011 drill programme, where normally 

reef intercepts were expected at 700  m depths in that area. A second Bikkuri zone has been 

interpreted in the southern area of Zone 2 where similar mineralisation is located 

stratigraphically above the TCU.  

In most cases, the Bikkuri Reef is represented by thin T1 and T2 reefs (that have been denoted 

B1 and B2 reefs) directly in contact with highly contaminated calc -silicate footwall rock. The 

Bikkuri Reef is basically devoid of harzburgitic (olivine -bearing) lithologies. The B2 pegmatoidal 

pyroxenite is also not well -developed, and the associated mineralisation is generally disrupted 

and of relatively low  grade. However, recognition of the TCU (òMerenskyó analogue) 

containing chromitite stringers is still pos sible in most Bikkuri holes. If the unit had not been out 

of stratigraphic position and had not contained a contaminated footwall, the TCU within the 

Bikkuri Reef would have been regarded as part of the T2 Reef.  

The Bikkuri is interpreted to be the result of semi -consolidating magma that slumped back into 

the crystallising magma chamber (Grobler et al, 2013). Figure 7.14 shows a diagrammatic 

view for the Bikkuri emplacement.  
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Ivanhoe , 2016, a fter Grobler et al (2013)  

 

 

Structurally, the Northern Limb is separated from the Eastern and Western Limbs  of the 

Bushveld Complex by the Thabazimbi -Murchison Lineament (TML). The TML is a pre -Bushveld, 

major, compressional tectonic boundary (suture zone) that formed as a result of the collision 

of the Pietersburg terrane and Kaapvaal shield around 2.97  Ga during the Murchison 

Orogeny (Friese, 2003, 2004). The Ysterberg -Planknek and Zebediela Faults play a significant 

role in the regional geology of the Northern Limb.  
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The tectono -thermal evolution can broadly be subdivided into pre and syn -emplacement 

folding and multiple faulting events. Folding in the Northern Limb has been controlled by two 

principal transpressional events caused by movements along the TML in the south and the 

Palala Shear Zone.   

According to Nex, (2005), this led to the formation of two main open -fold geometries within 

the Transvaal sediments. The first and most dominant folding event was caused by NE -SW 

sinistral transpression. This resulted in regional NNW trending low amplitude, sub horizontal 

open folding. These F1 folds developed within Archae an basement and Transvaal 

Supergroup and represent the earliest developed structures which formed 

contemporaneously as a result of mild ENE -WSW compression during the Limpopo -Murchison 

Orogeny at 2.78 ð2.64 Ga. Subsequent NW -SW transpressive inversion refolded the earlier F1 

fold axis resulting in basin and dome fold interference patterns (Friese, 2012).  

Significant brittle faults and ductile shear zones are known throughout the Northern Limb, and 

the major, widely -spaced, ENE  trending shear zones dominate the regional map pattern. 

These combine to form large strike -slip duplex systems, which host a complex array of riedel 

shears, normal faults, thrusts and dilational tension fractures that have been invaded in part 

by igneous dykes and quartz -feldspar veins. These faults are reactivated during a major E ðW 

crustal extension event associated with major britt le fracturing.  

The major fault regimes after Brits and Nielsen (2015) and Friese (2012) are summarised as:  

¶ NW to NNW trending, moderate to steeply dipping òPongolaó extensional faults/fault 

zones that formed within the Transvaal Supergroup and BC by reactivation of the similar 

oriented Neoarchaean (~2.98 -2.96 Ga) Pongola rift fault system developed in the 

underlying Archaean basement during the Murchison Orogeny.  

¶ NE to NNE trending, steep to subvertical predominantly south -easterly dipping 

òVentersdorpó dextral strike-slip shear zones with associated NE directed, 

layer/bedding -parallel thrust developed in shear zone -bounded domains. The dextral 

strike-slip system formed within the Transvaal Supergroup and BC by reactivation and 

above the Neoarchaean (~2.78 -2.64 Ga) Ventersdorp sinistral strike -slip system, which 

developed within the underlying Archaean basement in response to sinistral 

transpressive tectonism during  the Limpopo Orogeny (taking place at approximately 

the same time).  

¶ NðS striking, moderate westerly dipping òKibaranó extensional fault zones, with typical 

undulating gross geometry and an imbricate fan of combined normal dip -slip and 

sinistral strike-slip duplexes in their immediate hanging wall.  

¶ WNW to WSW trending òSoutpansbergó extensional fracture/joint zones and associated 

dolerite dykes cross -cut all other structural discontinuities without significant 

displacement.  

¶ Shallow NW dipping, SE  directed thrusts/thrust zones and associated ENE  trending, 

sub horizontal, low -amplitude regional F2 folds formed in pre to syn -RLS time as a result 

of mild SE directed in -situ compressive far field stress generated within the northern 

Kaapvaal Craton during the early stages of the Ubendian Orogeny at ~2.1 -2.058 Ga.  
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Two fold orientations have been observed, and these concur with previous Northern Limb 

studies. The first and major fold axial orientation (F1) is NNW -SSE. These folds have 

subsequently been gently refolded with the minor fold axis (F2) trending ENE -WSW. The F1 

folds are responsible for the apparent flattening of the Platreef basinward, the Macalacaskop 

syncline, the so called òT1-troughó and the overall 50Á dip to the south-west along the open 

pit  fold limb. The minor folds are responsible for domes and ba sins within the larger folds such 

as the Bikkuri dome.  

Broadly, Zone 1 or the ôFlatreefõ could be interpreted as a monocline or parasitic fold on a 

major NNW  trending, SW  dipping fold limb. Syn -magmatic sagging or uplift due to crustal 

loading and volume increase may have locally amplified the synclines and anticlines 

respectively.  

Figure 7.15 shows a Project -scale view of the major (F1) low amplitude open f olding and Plan 

View of Major F1 Fold Structures on Structural Contour Map.  

 
Ivanhoe, 2016 ; Structural contours define the base of the T2. Section lines refer to the sections shown in Figure 7.14. 
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Figure 7.16 is a schematic of the interpreted folding derived from metasedimentary interlayers 

or òraftsó. 

 
Ivanhoe, 2016 ; Oblique view from south -north of schematic folding derived from metasedimentary interlayer òraftsó. 

Figure 7.15 shows the location of the fence lines.  

 

Reasonable interpretation of the faulting was only possible when drill spacings were 

tightened to 100  m at Zone  1. The wider drill spacings of 200 ð400 m in Zones  2, 3 and 5 would 

not support a detailed interpretation. Information for Zone  4 remains to be re -interpreted.  

A structural model for the Project area was constructed for Zone  1using the regional structural 

regime, and Project -specific information from drill core, a three -dimensional seismic survey, 

Falcon gravity survey and comprehensive Main Zone core photography. The structural model 

includes three key deformation features:  

¶ Folding ð Pre-Bushveld low amplitude, upright open folds defined by remnant 

metasedimentary interlayers and xenoliths that are oriented parallel to mineralised 

zones. 
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¶ Ductile shear zones ð 30 cm to 3  m wide, NW trending, steeply dipping (60° to 70°), 

oblique reverse sense of movement, variable dip direction, possible antithetic riedel 

shear zones.  

¶ Brittle fault zones ð 5 m to 30  m wide, north trending, moderate to steeply dipping (50° 

to 70°), extensional (east block down) normal faults.  

A total of six faults are used to define seven fault blocks for the structural model. A further 

three structures of lesser confidence have been interpreted and modelled but are not used 

as model domains. All nine structures were interpreted primarily from drill cores with use of 

geophysical data being limited to correlation of structural trends.  

The Tshukudu Fault Zone is a brittle structure that transgresses the central portion of Zone  1 

and Zone  2. It represents a significant geotechnical hazard and comprises a wide zone of 

imbricate fracturing in its hanging wall and intense brecciation within the fault zone. Major 

fall -of -ground hazards can be expected where this brittle fault intersects ductile shear zones. 

Significant vertical displacement is associated with this fault zone in the order of 60  m (Brits, 

2015). The fault zone is generally steep ly inclined and  has an easterly dip direction and 

oblique normal sense of movement. The fault is defined by 129 drill core intersections and has 

a minimum thickness of 0.6  m and a maximum thickness of 26  m for an average thickness of 

7.6 m. 

The major ductile fault structures currently recognised include:  

¶ Nkwe: defined by 124 drill core intersections and has a minimum thickness of 0.15  m 

and a maximum thickness of 10.1  m for an average thickness of 1.3  m; relative 

movement indicators are mostly not discernible, but occasionally indicate reverse 

dip -slip sense of movement.  

¶ Tau: defined by 36 drill core intersections and has a minimum thickness of 0.6  m and a 

maximum thickness of 10.4  m for an average thickness of 3.1  m; has a strike length of 

approximately 1,800  m before terminating along the major north  trending Tshukudu 

fault zone.  

¶ Mabitso: defined by 25 drill core intersections and has a minimum thickness of 0.3  m 

and a maximum thickness of 3.5  m for an average thickness of 1.6  m; has a strike length 

of approximately 1 ,900 m before terminating along the Tshukudu fault zone.  

¶ Fisi: defined by 11 drill core intersections and has a minimum thickness of 0.35  m and a 

maximum thickness of 3.3  m for an average thickness of 1.8  m; has a strike length of 

approximately 1,400  m before terminating along the Tshukudu fault zone.  

¶ Tlou: defined by 6 drill core intersections and has a minimum thickness of 2.4  m and a 

maximum thickness of 5.4  m for an average thickness of 3.6  m; has a strike length of 

approximately 1,400  m beyond which no further drill data are available; displays 

significant vertical offset.  

¶ Lengau: a low -confidence feature; defined by 26 drill core intersections; has a minimum 

thickness of 0.3  m and a maximum thickness of 5.0  m for an average thickness of 1.5  m; 

has a strike length of approximately 5,000  m beyond which no further drill data are 

available; dips north -easterly; appears to be an interlinking feature between the 

Tshukudu and Nkwe structures.  

¶ The remaining fault zones are not used to delimit domain boundaries.  
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¶ Great North Fault zone (GNF): GNF is associated with interpreted offsets in surface 

mapping, magnetics and unreliable brittle fault development in drill cores; defined by 

18 drill core intersections and has a minimum thickness of 0.5  m and a maximum 

thickness of 2.2  m for an average thickness of 1.7  m. 

¶ Nyati fracture zone: defined by 58 drill core intersections and has a minimum thickness 

of 0.5  m and a maximum thickness of 28  m for an average thickness of 4.8  m. 

Figure 7.17 shows the faults included in the Mineral Resource model. The dip direction and 

sense of movement are also shown.  

 
Ivanhoe, 2016  

Three primary structu ral trends are evident for the steep structures:  

¶ North -east  trending ôVentersdorpõ strike slip faults, which are significant structures and 

are known from surface mapping along the Northern Limb to offset the Platreef contact 

(see Figure 7.3).  










































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































