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Executive Summary 
 

Bongani Minerals (Pty) Ltd. is currently negotiating an agreement with a second party and has 

requested SRK Consulting (South Africa) (Pty) Ltd to compile and sign off on a technical review of 

their Riviera Tungsten Project in the Western Cape Province. In this document the focus is on the 

Mineral Resource information, but it also include other relevant information as provided by Bongani 

Minerals (Pty) Ltd. 

Summary of principal objectives 

The purpose of the document is to provide an independent review and opinion on the current status 

of the exploration project. This include: 

 The review of historic exploration results available; 

 Subsequent attempts to verify these results through: 

 The re-logging of all historic drilling core;  

 The reinterpretations of the geological model; 

 The resampling of selected boreholes; 

 The original samples were analysed by the Anglo American Laboratories, all the new 

samples were analysed by independent commercial laboratories that are ISO 17025 

accredited; and 

 The drilling of twin holes. 

As the project is affected by legal disputes reference is also made to the current status regarding on-

going exploration and security of tenure. 

Outline of work programme 

SRK Consulting (South Africa) (Pty) Ltd became involved with the project when it was in an 

advanced stage of the current phase of work. The core logging facilities were visited in Piketberg 

and the project team was introduced to best practice Quality Assurance and Quality Control 

measures. 

Due to difficulties with the replication and verification of the historic results, SRK recommended that 

the historic information and remaining sample pulps be obtained from Anglo American. 

With reference to the verification of the Mineral Resources, Bongani Minerals (Pty) Ltd. has, through 

the services of independent consultants and geological service providers, advanced the project in 

the following areas: 

 The re-logging of the historic drill hole core; 

 The remodelling and delineation of the ore zone; 

 The re-sampling and analyses of selected cores; 

 The drilling logging sampling and analyses of one twin hole. 

 

In addition, Bongani Minerals (Pty) Ltd has conducted the following investigations: 

 Base line environmental and social investigations; 

 Preliminary market assessments; and 

 Conceptual mine design (Appendix 7). 
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Total expenditure by Bongani Minerals (Pty) Ltd on the project to date amounts to ZAR 19.1 M. 

Focus on results 

Technical programme 

Geological re-logging of well-preserved historic core allowed the identification of skarnified granite 

and endoskarn as the host of tungsten (W), molybdenum (Mo) and light Rare Earth Elements 

(LREE) mineralization. This, together with the aid of qualitative observation in UV-light, resulted in 

the outline of a favourable continuous volume with disseminated scheelite mineralization. This 

represents approximately 81 million tons and the historic AAPS unclassified resource would be 

located within the confines of the zone delineated.  

The core of 9 holes was also resampled to compare and confirm the historic tungsten trioxide (WO3) 

grade estimates. The results have confirmed the spatial position of the ore zone based on 1000 and 

500 ppm WO3 cut-off grades. On average, intersection grades calculated from the new assay data 

are 5 % higher than those based on historic data. The comparison of individual samples produced 

mixed results. Deviations are inherent to a resampling programme of this nature and are attributed to 

lack of sample support and improved detection limits and accuracy of modern analytical equipment.  

The Quality Assurance and Quality Control (QA/QC) practices followed were compliant with 

SAMREC and JORC codes and showed up the shortcomings of the first accredited, independent, 

commercial laboratory (SGS Lakefield), which resulted in switching the analytical work to Genalysis. 

The duplicate samples submitted produced a poor correlation ascribed to initial problems with the 

design of the QA/QC procedures and the original laboratory. This exercise will have to be repeated.  

Further work is required to determine the appropriate relative density to be used in tonnage 

conversions. 

The twinning drilling programme comprised the completion of one borehole before being temporarily 

terminated and is awaiting a land use resolution by the Province. The programme was aimed at 

confirming the presence and grade of historical mineralized intersections. The location of the ore 

zone was confirmed, but the tungsten grade was substantially lower. This exercise should be 

continued and focus on the main body of shallow mineralization. 

 

Recommended exploration programme: 

Results of the core logging and resampling programme have confirmed the presence and 

dimensions of the ore zone as indicated by the available historic Anglo American Prospecting 

Services (AAPS) data and reports. These results form a sound basis for continuation of the 

exploration project. 

The way forward depends almost entirely on gaining access to the properties covering the rights 

area. If successful, the future work programme will include the following: 

  During the interim, to continue resampling of historic AAPS core that outlined the mineralized 

zone. Results from the previous sampling programme have confirmed the merits of this 

approach;  

 Alternatively, if Anglo American Corporation (AAC) provides the historic assay data and pulps of 

the historic drilling program, their quality will be assessed and re-analysed for an elemental suite 

which also includes the LREE. The QA/QC procedures followed will be compliant with the 

SAMREC and JORC Codes. A comparative study which compares historic vs. new AAPS 

analyses will be conducted. If the correlation is statistically acceptable, the data can form the 

basis for an Inferred Mineral Resource estimate which includes the elements W, LREE and Mo; 
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 With land access in place, the diamond drilling will be resumed with the aim to: 

 Selectively twin previous intersections to confirm historic data; and  

 Drill closely spaced (50 m) infill boreholes to confirm lateral continuity of thickness and grade 

of the mineralized zone between the widely spaced historic boreholes;  

 With AAPS historic assay and pulp assay data in place, the extent of this drilling programme 

could be reduced; 

 It is expected that successful completion of the above programme should allow the estimation of 

an Indicated Mineral Resource compliant with the SAMREC and JORC Codes; and  

 Concurrent with the drilling program, detailed mineralogical and preliminary metallurgical studies 

will be initiated with the aim to confirm historic AAPS data, support the resource statement and 

work toward a pre-feasibility study. A bulk sample may be required and could be obtained by 

drilling large diameter boreholes. 
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Disclaimer 
The opinions expressed in this Report have been based on the information supplied to SRK 

Consulting (South Africa)(Pty) Ltd, (SRK) by Bongani Minerals (Pty) Ltd. (Bongani).  The opinions in 

this Report are provided in response to a specific request from Bongani to do so. SRK has exercised 

all due care in reviewing the supplied information. Whilst SRK has compared key supplied data with 

expected values, the accuracy of the results and conclusions from the review are entirely reliant on 

the accuracy and completeness of the supplied data. SRK does not accept responsibility for any 

errors or omissions in the supplied information and does not accept any consequential liability arising 

from commercial decisions or actions resulting from them.  
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1 Introduction and scope of report 
The Riviera W deposit is located in the Moutonshoek Valley near Piketberg, Western Cape, 

South Africa (Fig. 1)  

 

 

Riviera W Deposit 
Locality plan 

Project No. 
445933 

Figure 1.1: Locality plan of the Riviera W Deposit  

2 Background and brief 

2.1 Background of the project 

Prof. Abraham Rozendaal, acting on behalf of Bongani approached Dr H FJ Theart of SRK on 9 

February 2011 and requested that SRK assists Bongani in the preparation of an independent 

technical review of the Riviera Tungsten (W) Project. In subsequent discussions with the 

management of Bongani the terms and conditions of SRK’s services were finalized. 

The Riviera W Deposit is located on the farm Namaquasfontein 76 and 297, some 25 km north of 

Piketberg in the Western Cape Province South Africa. 

Bogani conducted exploration work to confirm, verify and enhance the historic information available 

on this deposit. 

2.2 Nature of the brief 

Bongani requested SRK to monitor and advise them in the process of confirming the historic 

information on the Riviera Deposit and to provide them with an independent competent person’s 

review of the available information on the deposit in collaboration with Prof Abraham Rozendaal, of 

the University of Stellenbosch, who acted as the company’s independent geological consultant on 
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the project. Bongani also engaged the services of Creo Design Pty Ltd (Creo) who conducted the 

exploration work on their behalf. 

3 Programme objectives and work programme 

3.1 Programme objectives 

The objective of SRK’s work on the Riviera W Project is to provide Bangani with technical advice and 

strategic advice and to prepare an Independent Technical Assessment of the projects. This report 

provides Bongani with the latter. Technical and strategic advice was given in an on-going manner 

during the past year.  

3.2 Purpose of the report 

This report is an independent review of all available information to date on the Riviera W deposit. It 

includes a comprehensive review of available historic information, the verification of this and 

additional information gained from the re-logging, sampling and analysis of the historic core and a 

limited amount of recent drilling.  

3.3 Reporting standard  

In reporting on the Riviera W Deposit, SRK is adhering to the guidelines of the South African Code 

for the reporting of Exploration Results, Mineral Resources and Mineral Reserves (the SAMREC 

Code (2007 edition).  

This Report is an Independent Technical Assessment – it is not a Valuation Report and does not 

express an opinion as to the value of mineral assets, nor to the ‘fairness and reasonableness’ of any 

transactions.  Aspects reviewed in this Report do include product prices, socio-political issues and 

environmental considerations; however SRK does not express an opinion regarding the specific 

value of the assets and tenements involved.  This Report has been prepared as an internal report 

only and has not been prepared for publication. Should a report in accordance with the VALMIN 

Code be required for general publication, SRK reserves the right to upgrade this Report to the 

necessary standards at cost. 

3.4 Project team 

The following competent and qualified persons are responsibile for the technical content presented 

in this report: 

Hennie Theart, Pr. Sci. Nat, BSc (Hons), MSc, PhD, FGSSA, FSEG, FAAG.  

Hennie worked for about 30 years as an exploration geologist, exploration geochemist, mine 

geologist, project geologist, and chief exploration geologist, with experience in exploration, mining, 

prefeasibility, and feasibility studies of various mineral commodities. Hennie conducted an 

exploration project for tungsten mineralization in 1981 in the Gyani Greenstone Belt (South Africa) 

and has since also done technical review on East European deposits. During the period 2000 to 

2008, he was a professor in Economic Geology and Mineral Evaluation at the University of Pretoria. 

Hennie joined SRK in 2008 and is currently a Corporate Consultant and Partner. 

Professor Abraham Rozendaal MSc, PhD (Economic Geology), FGSSA, Department of Earth 

Sciences, University of Stellenbosch, Geological Consultant. 

Abraham worked for 20 years as an exploration geologist, project geologist, chief mine geologist and 

group geologist with experience in exploration, mining, prefeasibility and feasibility studies of several 

mineral commodities. In 1990, he joined the University of Stellenbosch and was head of the Earth 
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Science Department for 11 years. Presently he is professor of Economic Geology in the same 

department and a consultant. He has conducted and supervised research projects on a diversity of 

commodities in southern Africa, published widely and is the recipient of several research awards and 

grants. 

3.5 Statement of SRK independence  

Neither SRK nor any of the authors of this Report have any material present or contingent interest in 

the outcome of this Report, nor do they have any pecuniary or other interest that could be 

reasonably regarded as being capable of affecting their independence or that of SRK.  

SRK has no prior association with Bongani in regard to the mineral assets that are the subject of this 

Report. SRK has no beneficial interest in the outcome of the technical assessment being capable of 

affecting its independence. 

SRK’s fee for completing this Report is based on its normal professional daily rates plus 

reimbursement of incidental expenses. The payment of that professional fee is not contingent upon 

the outcome of the Report. 

4 Programme results 
In addressing the result of the technical review, SRK is adhering to the requirements for the reporting 

of exploration results and follows the format recommended in Table 1 of the SAMREC Code.  

4.1 Project history 

4.2 Project location and description  

The Riviera Project is located approximately 170 km north of Cape Town on Namaquasfontein 297 

and Namaquasfontein 76 (32°42'0.00"S, 18°43'0.00"E) in the Piketberg Magisterial District of the 

Western Cape Province, Republic of South Africa (Figure 4.1). The nearest town is Piketberg which 

is located approximately 53 km from the project site by road. Current land use of the area is farming 

with the production of wheat (small grain), potatoes and portions of the farms are used as vineyards. 

One of the farms also has a horse breeding program.  

Access from Cape Town to the central portion of the project area is via a national highway (N7) to 

the town of Piketberg and then via the Piketberg-Elandsbaai (R366) tarred road to a T- intersection 

with a gravel road, north of the project area (Figure 4.1). The gravel road is in good condition and 

leads southwards for approximately 14 km to the project area. The main railway north from Cape 

Town passes within 15 km of the site at Het Kruis. The export harbour at Saldanha, being used for 

iron and manganese export by Kumba Resources, is located approximately 80 km to the west and is 

reachable by tarred road. The road and rail networks are shown in Figure 4.1. 
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Riviera W Project 
Locality plan 

Project No. 
445933 

Figure 4.1: Location of the Riviera Project 

4.3 Topography, climate and general infrastructure 

4.3.1 Topography 

The Riviera Project is situated in the north-south trending Moutonshoek Valley at an altitude of 

approximately 105 m above mean sea level (mamsl) and is flanked by the Piketberg Range of 

mountains. The valley is open to the north. The area is well drained by a trellis pattern of streams 

which flow into the perennial Krom Antonies River. This indicates that the ground has a fairly uniform 

resistance to water erosion.  

The hard-rock geology of the area is covered by 5-20 m deep recent sandy-to- conglomeratic alluvial 

soil in which collovial quarzitic boulder of the Table Mountain Group are found. These alluvial soils 

overlie 1-10 m of clay which is in situ derived from deeply weathered granitic and greenstone of the 

Saldania Belt. A relatively thin veneer of top soil, containing humic material occurs on most 

properties in the valley. 

4.3.2 Climate 

The climate in the area of the Riviera deposit is typical of the South African west coast and   

Mediterranean with warm-to-hot low-rainfall summers, and mild wet winters. The area normally 

receives between 299 mm and 373 mm of rain per year with the lowest rainfall (4 mm) in January 

and the highest (59-70 mm) in June. 

Near the west coast, summer temperatures vary between 15°C and 27°C, with inland temperatures 

approximately 3-5°C higher. The average daily maximum temperatures for the region range between 

17.9°C in July and 31°C in February.  Minimum temperatures drop to 6°C at night in July and snow 

can occur on the surrounding mountains. The climate is suitable for viticulture and general 

agriculture. 
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4.3.3 General infrastructure  

Power is provided to Piketberg and the surrounding towns via a 66 kV and 132 kV Eskom line. The 

132kV line runs approximately 10 km to the west of the Riviera project area. Telkom telephone 

communication is available via a microwave tower and land link. Cellular telephone reception is 

available in and around Piketberg and the Moutonshoek Valley. 

Although the Krom Antonies River is located proximal to the project area, the perennial Berg River, 

the most significant source of water, is located approximately 25 km to the south. It is separated from 

the Riviera site by the Piketberg Mountain range. The average yield of current groundwater 

boreholes in the project area is approximately 8 litres per second (Visser and Burgers, 2010). 

4.4 Legal aspects and tenure 

4.4.1 Corporate structure of Bongani  

Bongani details – the rights holder 

Registration Number: 2002/030414/07 

Directors:  Johannes H van der Walt, Trevor Pikwane, Tshegetsang Sebeela, Jean D Retief 

Postal address:  PO Box 340, Stellenbosch 7599 

Office address: 15-21 Neutron Str, Block D, 2nd Floor, TechnoPark, Stellenbosch 7600  

 

Bongani Minerals has three shareholders:  

 Riviera Tungsten (Pty) Ltd 

 Just Jasmine 136 (Pty) Ltd 

 Legacy BEE partners 

Riviera Tungsten (Pty) Ltd – 49 % shareholder of Bongani 

Riviera Tungsten is an investment holding company that is 100 % owned by Batla Minerals SA.  

Registration:  2008/004239/07 (South Africa) 

Directors:   Johannes H van der Walt, Michael J Reynolds, Jean D Retief 

Postal address:  PO Box 340, Stellenbosch 7599 

Office address:  15-21 Neutron Str, Block D, 2nd Floor, TechnoPark, Stellenbosch 7600 

Batla Minerals (Pty) Ltd SA 

Batla Minerals SA is a French resource investment company that successfully listed a portion of its 

shareholding on the NYSE Euronext in France in May 2007. Batla Minerals focuses primarily on the 

African continent, and more specifically, on the southern African region. The capital raised through 

the 2007 listing enabled the company to diversify from focusing only on contract mining to 

developing its own mining assets – especially in the energy and base metals categories. Additional 

information about Batla Minerals can be found at www.batlaminerals.com.  

Ticker:     MLBAT (NYSE Euronext / Marche Libre; France) 

Leadership:  P Morin, A Vercruysse, J H van der Walt, J D Retief, H Moche  

Office address: Immeuble le Solar 1,  ZAE Le Monestie,  3 Avenue de lOccitanie 

34760  Boujan sur Libron,  France 

Just Jasmine 136 (Pty) Ltd - 25 % shareholder of Bongani (BBBEE) 

Just Jasmine is a broad-based black economic empowerment (BBBEE) investment holding company 

with two shareholders:  

 Umsimbithi Holdings:  51 %  

 Batla Minerals:  49 % via its subsidiary El Nino Mining 

http://www.batlaminerals.com/
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Registration:    2007/011885/07 (South Africa) 

Directors:    J H vd Walt, M J Reynolds 

Postal address:  PO Box 340, Stellenbosch 7599 

Office address:  15-21 Neutron Str, Block D, 2nd Floor, TechnoPark, Stellenbosch 7600 

Umsimbithi Holdings (BBBEE)  

Umsimbithi Holdings is a majority-black-owned investment company, dedicated to actualising 

BBBEE. Umsimbithi formulates partnerships of integrity and impact, via a network stretching across 

business, industry and government. 

Umsimbithi’s aim is to help create a prosperous, globally competitive South Africa, from which all 

citizens will benefit.  With Investec Bank as a shareholder and financier, the Company is well 

positioned to pursue and unlock potential opportunities across Southern Africa.  Additional 

information can be found at www.umsimbithi.co.za.  

Registration:  1998/016430/07 (South Africa) 

Directors:   John Ernstzen, Johan Nieman, Jaco van Rensburg, and Norris 

Manzezulu  

Office address:  Ground Floor, Plattekloof Park, Bloulelie Str, Plattekloof, 7500  

 

Batla Minerals (Pty) Ltd SA. 

The corporate structure of the holding company of Bongani Batla Minerals is illustrated in 

 

 

 

Riviera W Project 
Batla Minerals 

Project No. 
445933 

Figure 4.2: Corporate structure of Batla Minerals  

Bongani Legacy Shareholders – 26 % shareholder of Bongani Minerals 
(BBBEE) 

The legacy shareholders are:  

 Dikgosi Diamonds CC 

http://www.umsimbithi.co.za/
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 Latiefa Natasha Kau 

 Trevor Da Silva Pikwane 

 Phemelo Ohentse Robert Sehune 

 

These shareholders have been with the project from the beginning. Initially the group owned 51 % of 

the project. In 2011, Just Jasmine (an SPV between Batla and Umsimbithi) bought 25 % of the 

shares from the Legacy group, leaving them with their currently held 26 % shareholding of the 

project.  

4.4.2 Principal roll players developing the project 

Bongani, a subsidiary of Batla Minerals SA; batlaminerals.com 

Johannes H van der Walt, Director  

After obtaining a Bachelor of Commerce Degree in actuarial science from the University of 

Stellenbosch in 1991, Johannes left for France to pursue business interests. He spent 11 years in 

France before moving back to South Africa in 2002, when he became involved in the mining 

industry. He has operated as CEO of El Nino Mining, the operating company of Batla Minerals, since 

its listing in 2007.  

Jean D Retief, Director  

Jean graduated from the University of Stellenbosch with a degree in accountancy. He is a Chartered 

Accountant. Jean spent four years in the United Kingdom working for various multinational 

companies, and has a broad range of work experience in the South African economy. He has 

operated as CFO of El Nino Mining, the operating company of Batla Minerals, since joining the firm 

in 2008. 

Johan Hattingh, Ph.D. (Geology), SACNASP Registered Executive Chairman of Creo (Pty) Ltd  

Johan completed his degree in Geology at Stellenbosch University in 1985. He continued his studies 

at Stellenbosch and Port Elizabeth Universities where he completed his doctorate in Geology in 

1996. He joined the Geological Survey of South Africa in 1989 as geologist based in Port Elizabeth. 

In 1994, he took up the position as Principal Geologist at the Council for Geosciences in Port 

Elizabeth employed as a consulting geologist, consulting to various mining companies in southern 

and central Africa. During 1998, he joined up with Trans Hex Ltd responsible for the mining and 

exploration at the Reuning projects. Since 2000, he has been managing Creo. 

Aubrey Withers, Registered member of the SA Council for Natural Scientific Professions. 

Founder of Withers Environmental Consultants (Pty) Ltd (www.withersenviro.co.za)  

Aubrey has 12 years’ experience in lecturing (Port Elizabeth Technikon within Civil and Building 

Department), minerals exploration, groundwater development (specifically in Namibia, Northern 

Province and North West Province), and geotechnical geology, civil engineering and building 

construction, and 23 years in professional practice as an environmental practitioner, undertaking 

such tasks as environmental impact assessments and environmental management plans for a host 

of development projects, and environmental planning for the compilation of Spatial Development 

Plans (Structure Plans). 

Deon van Zyl, B.Sc. (Chemical Engineer), MBA (UCT). 

Deon completed his undergraduate degree at the University of Cape Town in 1984. He started his 

career as a Process Engineer and later as a Project Manager. He then did an MBA in 1990 and 

moved into general management. Deon has been involved in several of his own businesses and 
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began consulting to El Nino Mining on the Mooifontein Uranium Deposit project in 2009. He 

oversees the prospecting and metallurgical activities on this project. He is also responsible for 

annual progress reporting, the Mining Right application and EIA Process that has been completed 

and is awaiting approval. 

4.4.3 Legal tenure and agreements 

The prospecting area that covers the Riviera W deposit comprises the remaining extent of Portion 6 

(a portion of portion 2), Portions 1 and 13 of the farm Namaquasfontein 76, and Portion 1 of the 

Farm 297. It measures 555.1679 hectares in extent (Table 4.1). The outline of the Riviera 

Prospecting License Area is shown in Figure 4.3 where it can also be seen that two farms 

Namaquasfontein 76 and Namaquasfontein 297 overlap with the license area. The superimposed 

area in margenta in Figure 4.3 represents a plan view of the mineralized skarnified granite. 

On 1 July, 2011, South Africa Department of Minerals and Energy awarded Bongani the New Order 

Prospecting Right for the applicable portions of land in terms of state law. The Prospecting Right is 

current and valid until 30 June, 2014.  Thereafter this right is renewable for a 2 year period up to a 

maximum of 3 renewals. 

The Prospecting Right details are as follows:  

 Protocol Number:  365/2011 

 File Ref No: (WC) 30/5/1/1/2/434PR (Prospecting Right number) 

 Application No: A/2010/03/26/002 

A copy of the current Prospecting Right is included as Appendix 1.  

The property ownership and landowner contact details of the current Prospecting Right are shown in 

Table 4.1. 

Table 4.1: Property ownership covering the Prospecting Right 

Farm Name Portion Owner/s Title Deed 

Namaquasfontein Portion 21 (a portion 
of Portion 1) 

Namaquasfontein 297 
(Pty) Ltd 

T12500/2012 

Namaquasfontein Portion 6 (a portion of 
Portion 2) 

Johannes Coetzee, and 
Gesina Maria Coetzee 

T 78579/1991 

Namaquasfontein 13 Hermanus Lodewikus 
Coetzee, and Martha 
Petronella Hermina 
Coetzee 

T 20347/1994 

Namaquasfontein 1 Little Swift Investments 
56 (Pty) Ltd. 

T113120/2004 

There are no servitudes registered on the properties.  

After the Prospecting Right was awarded, Bongani Minerals negotiated access agreements with two 

of the land owners and obtained permission for prospecting activities on these two properties (Table 

4.2). 

Table 4.2: Property access agreements with land owners located within the Prospecting Right area.  

Farm Name Farm Portion Owner/s Title Deed 

Namaquasfontein 76 Portion 21 (a portion 
of Portion 1) 

Namaquasfontein 297 (Pty) 
Ltd 

T12500/2012 

Namaquasfontein 76 Portion 6 (a portion of 
Portion 2) 

Johannes Coetzee, and 
Gesina Maria Coetzee 

T 78579/1991 
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Figure 4.3: License area of the Riviera W project 

 

Copies of the access agreements / powers of attorney and copies of the Title Deeds for these two 

properties are included as Appendix 3.  
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Prospect drilling started in March 2012. Initially, access to the portion 1 of farm 297 was denied, 

however this situation has changed and Bongani Minerals is currently negotiating with the land 

owner. 

In response to opposition from the Verlorenvlei Coalition, the Municipality filed an interdict in March 

2012 to stop the company from prospecting activities in the Moutonshoek Valley, pending approval 

under the Land Use Planning Ordinance (LUPO). The LUPO Act of 1985 gives municipalities the 

responsibility/right to determine land use and zoning within municipal boundaries. 

Subsequent to the municipality’s interdict and Bongani’s submission of opposition, the Constitutional 

Court of South Africa handed down a judgment in a related zoning matter (Maccsand vs. City of 

Cape Town). The Court found that the granting of a mining right and mining permit is given subject to 

other relevant laws, which includes LUPO. No specific decision was made regarding prospecting. 

Bongani decided not to oppose the interdict on advice from counsel.  

With the permission of the two landowners, Bongani Minerals submitted to the Berg River 

Municipality an application for Temporary Land Use Departure for Prospecting Purposes on 29 

August, 2012. Following advertisement for comment in local newspapers, comments/objections from 

the public were consolidated and submitted to the municipality on 28 February, 2013.  

Bongani Minerals will await a decision on the Temporary Land Use Departure for Prospecting 

Purposes from the Provincial Department of Environmental Affairs and Development Planning.  

4.5 Geology and mineralization 

4.5.1 Setting 

Tungsten and molybdenum mineralization is hosted by the Riviera pluton, which forms part of 

Neoproterozoic-Paleozoic Cape Granite Suite. This magmatic suite intruded greenschist facies 

meta-volcano-sedimentary rocks of the Malmesbury Group in the southwestern Cape (Figure 4.4). 

The Group forms part of the Saldania Sub-province, the southern continuation of a Pan-African 

mobile belt system that extends along the west coast of southern Africa and includes the Gariep and 

Damara Sub-provinces in Namibia.  

Tectonostratigraphically, the Riviera pluton intruded along the boundary between the Swartland and 

Boland Terranes and is hosted by a polyphase deformed greenstone sequence correlated with the 

Bridgetown Formation. This sequence consists of chlorite and actinolite-chlorite schists with 

interbedded marble and calcareous mica schists. 

The Riviera pluton consists of at least three intrusive phases (Figure 4.5):  

- early quartz monzonite porphyry (QMP) 

- biotite monzogranite (BMG) 

- late-stage aphanitic granite-monzogranite (AGM)  

Single zircon geochronology indicated an age between 507 and 516 Ma and groups these intrusives 

with the late-tectonic A-type granites of the Cape Granite Suite (Chemale et al, 2010). 

Petrographic studies have shown that the entire Riviera pluton, including all three intrusive phases, 

has been affected by superimposed, pervasive hydrothermal alteration across lithological boundaries 

(Figure 4.5). Distribution of the polymetallic mineralization is closely related to particular styles and 

possibly events of hydrothermal alteration. Of the three styles present, phyllic alteration is the most 

common and has affected all the intrusive phases of the pluton. It is characterized by replacement of 

potash feldspar and plagioclase by sericite, saussurite and phengite. Biotite alters to chlorite and 

disseminated pyrite and pyrrhotite is common. Where phyllic alteration grades into argillic alteration, 
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illite and kaolinite become more prominent. Areas of phyllic and argillic alteration are generally poorly 

mineralized. 

Potassic alteration is marked by the presence of new unaltered potassic feldspar and is 

superimposed onto the phyllic alteration mostly in the QMP. It forms a semi-conformable zone, 

particularly toward the top or cupola of the pluton and parallels the granite–wall rock contact (Figure 

4.6). It is the most intense and complex alteration and also includes irregular patches of variable 

dimensions consisting of dark diopside-grandite endoskarn. As a zone it contains the most 

significant W-Mo mineralization with the best concentrations in the endoskarn. A late stage W-Mo 

mineralized quartz-carbonate vein system has traversed the pluton and consists of at least three 

different orientations and phases. 

The immediate, greenstone dominated, wall rocks are poorly mineralized and the development of 

exoskarn is a rarity. 

4.5.2 Mineralization 

Mineralization of economic significance consists entirely of disseminated scheelite (CaWO4, <1 % 

Mo) and minor disseminated molybdenite with trace amounts of chalcopyrite and sphalerite. Most of 

the tungsten mineralization is associated with potassic and endoskarn alteration with the veins 

making a minor contribution to the overall resources. The phyllic-altered host is of very low grade in 

the order of 0.015-0.05 % WO3 with minor amounts of molybdenite present. The potassic zone with 

its areas of endoskarn is well mineralized with grades from 0.10 % WO3 up to 2 % WO3 and 

averaging 0.35 % WO3. Vein style mineralization is extremely variable with grades of up to 10 % 

WO3 and 5 % Mo.  

Concentrations of allanite, a light rare earth element-enriched epidote and minor bästnesite, occur 

spatially associated with the distribution of scheelite. The beneficiation of allanite and extraction of 

LREE has been largely unsuccessful internationally and is consequently not considered a contributor 

to the overall value of the deposit at present. 

Silver concentration is low, but where present it is associated with higher copper contents, 

(approximately 5-10 ppm Ag) and its distribution is erratic. Gold is effectively absent.  

Riviera is a low-sulphur deposit (1-2 % S) mainly ascribed to the presence of disseminated pyrite 

and pyrrhotite. The deposit also has a limited radiometric signature related to the trace amounts of 

uranium (U) and thorium (Th). Pyrrhotite is responsible for a weak positive doughnut-shaped 

magnetic anomaly associated with the deposit. 
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Figure 4.4: Regional geological setting of the Riviera deposit in the Neoproterozoic Saldania Belt 

4.5.3 Ore deposit model 

The Riviera W-Mo deposit may be genetically classified as magmatic-hydrothermal with polymetallic 

mineralization closely associated with potassic alteration and reduced endo-granitic skarn. The latter 

is formed by metasomatic alteration of enclaves consisting of calcareous schists and marbles of the 

Malmesbury Group wall rocks (Figure 4.5). The host rock is an anorogenic, A-type quartz-monzonite 

porphyry and indicates that hydrothermal fluids were generated during the last stages of plutonism of 
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the Saldania Belt. The age of the deposit is late Proterozoic to early Paleozoic. Mineralization is 

preserved in the cupola of the Riviera pluton the result of impermeable wall rocks which acted as a 

seal for the hydrothermal fluids. In addition, the crustal depth of the intrusion prevented hydrostatic 

pressure exceeding lithostatic pressure and the formation of extensive hydrothermal brecciation 

pipes, shatter breccias and dyke swarms. As a result, the fluids remained trapped in the roof of the 

pluton and locally deposited the economic metals as a tabular body close to the granite-wall rock 

contact. Repeated pulses of hydrothermal fluid over an extended period of time produced the giant 

Riviera W-Mo deposit (Laznika 2010). A comparative tons-grade-metal content plot of several past 

and present producing W, W-Mo deposits shows that the Riviera deposit is low grade (0.22 % WO3), 

but high tonnage with contained metal (>80 000 metric tons) similar to the larger deposits of this type 

in the world (Figure 4.7).  

On a global scale the association of a hydrothermally altered monzonite porphyry host and W-Mo 

mineralization in an orogenic setting is common and has been well documented, but endoskarns per 

se are much less common than exoskarns which are wall rock hosted. The abundance of LREE 

mineralization with these deposits is unusual and has not been reported in the literature. This makes 

the Riviera deposit a unique occurrence in this regard.  

Detailed reports on the geological, mineralogical and genetic aspects of the deposit are appended 

(Rozendaal 2011a, 2011b, 2011c) (Appendices 5-7). 
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Figure 4.5: Section showing the morphology and intrusive phases that constitute the Riviera pluton 
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Figure 4.6: Hydrothermal alteration related to the Riviera pluton 
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Figure 4.7: The tonnage, grade and contained metal of the Riviera deposit relative to known W or W-Mo deposits in the world 

Riviera Tungsten Deposit in the context of well-known Global Tungsten Resources as in 1998
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4.5.4 Exploration history 

The UCEX-AAPS period 

During the 1970s, Union Carbide was a major producer, processor and supplier of tungsten and 

derivative products to end-user manufacturing industries. The corporation owned and operated three 

tungsten mines; one in Brazil and two in the United States, and operated a plant in the United States 

which produced ammonium paratungstate (APT). In 1975, the mines were ageing with short life 

Mineral Reserves, high production costs and buoyant tungsten prices which initiated exploration for 

tungsten in North America, South Africa, Australia and Brazil. 

The South African exploration campaign was directed at scheelite from skarns and regional targets 

were selected on the basis of known carbonate lithologies intruded by granitic rocks and the 

exploration was aimed at the Western Cape, Northern Transvaal and Kwazulu Natal. The discovery 

of the mineralisation at Riviera by relatively simple stream sediment sampling and panning 

techniques was followed by a series of sophisticated geological, geochemical and geophysical 

studies in order to extend such techniques for application elsewhere in the covered areas of the 

Malmesbury Group or Cape Granite Suite domain. These remote techniques included magnetic, 

gravity, radiometric, resistivity and IP surveys as well as soil gas, geochemistry, hydrochemistry, 

Landsat and air photographic interpretations. Core samples of the granite and wall rocks were 

subjected to petrographic, multi-element X-ray and fluid inclusion studies in addition to detailed 

logging, sampling and chemical analyses.  

The greatest proportion of work carried out at Riviera has been the definition of the characteristics of 

the ore body. Virtually all information has been obtained from percussion and diamond drill holes 

apart from the geophysics and geochemistry techniques first used to define prospective areas. When 

the drilling of several infill holes was completed in December 1982 / January 1983 it was felt that the 

exploration phase and the ore body definition was practically complete. The project was however 

abandoned due to being economically marginal in a market with declining tungsten prices. Following 

the changes in the South African Mineral Rights legislation, AAPS and Union Carbide Exploration 

(UCEX) were not awarded New Order prospecting or mining rights. 

The property that houses the diamond drill core and storage facilities in Piketberg were sold by 

Anglo American Prospecting Services (AAPS) to the University of Stellenbosch in 1994 (Appendix 

6). 

The exploration history, statistics and ore resources of the UCEX-AAPS phase are chronologically 

discussed below: 

 Mid 1975. Discovery of a 50 grain scheelite anomaly in panned river bed concentrate in the 

Moutonshoek Valley; 

 1977. First options on relevant properties secured; 

 1978. Additional properties secured. Detailed stream sediment and bank sampling program. 

Geophysical and soil sampling surveys;  

 1979. UCEX and AAPS entered into a Joint Venture Agreement. UCEX managed the project. 

Surface diamond drilling started. REV1 to REV16 of which REV12 intersected mineralized 

monzonite; 

 Geophysical surveys and drilling continued (REV16-38; REV39-56). First unclassified resource 

calculation by UCEX at a 0.10 % WO3 cut-off indicated 8.2 million tons at 0.179 % WO3. 

Statistically the WO3 and Mo assay populations were bimodal and non correlatable.  
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  1981. Diamond drilling continued and in November grid drilling started (borehole titles: A+100 

etc.). Collation of prefeasibility study. Project was marginal to favourable depending on 

metallurgy and marketability. 

 1982. Grid diamond drilling continued (REV58-REV72; remainder of grid drilling). Metallurgical 

test work continued and development of small prototype UV sorter. Extraction work by AARL 

(Anglo American Research Laboratories) achieved reasonable recoveries and extraction grades. 

Preliminary hydrogeological and geotechnical study by SRK was terminated; and 

 1983. Drilling stopped in January. Last report compiled. 

The entire UCEX-AAPS programme included 117 holes for total of 20 377.25 m drilling. The 

distribution of the borehole positions in the project area is shown in Figure 4.8. 

Walker (1994) reported an unclassified Mineral Resource based on a 0.1 % WO3 cut-off and 

minimum thickness of 15 m, hosted by a tabular body with an average thickness of 31 m and down 

to a vertical depth of 220 m:   

46 million tons @ 0.216 % WO3 , 0.02 % Mo.  

Within this ore body, a high grade portion was delineated with unclassified Mineral Resources of: 

7 million tons @ 0.279 % WO3, 0.02 % Mo. 

The above resources are based on widely spaced borehole intersections (>100m) and predated the 

requirements for compliance with the SAMREC or JORC reporting codes. Exploration was done by 

UCEX and (AAPS) and in-house laboratory QA/QC practices were followed. 
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Figure 4.8: Historic diamond drill holes. The insert shows the location of the nine boreholes that were resampled during the present exploration 
phase (red dots). The position of the borehole that was twinned E-200, is shown as a green dot  
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Bongani Minerals (Pty) Ltd Period 1 

New Order Prospecting Rights for tungsten and molybdenum over the properties hosting the Riviera 

deposit (WC30/5/1/1/3/2/238PR) were awarded to Bongani for a three-year period in April 2007. This 

is referred to as Period 1. The second period covers the current prospecting right and will be 

discussed under Current Exploration in the next section. 

During Period 1, an independent preliminary scoping study (desktop) was conducted by Venmyn 

Rand (Venmyn) at the request of Bongani (Njowa et al 2008, Appendix 7). The study was based on 

available historical UCEX and AAPS dataset and no new information was added. 

Venmyn reported an unclassified Mineral Resource of 47.199 Mt @ 0.218 % WO3 and 0.02 % Mo 

and a high grade section of 7.14 Mt @ 0.297 % WO3 and 0.02 % Mo. The parameters used were 

similar to the previous AAPS calculations and included a 0.1 % WO3 cut-off, minimum thickness of 

15 m and relative density of 2.6. The ore body outlined had an average thickness of 31 m down to a 

vertical depth of 220 m. The results were effectively similar to resources previously reported by 

Walker (1994). The Mineral Resource statement is not SAMREC or JORC Code compliant and as a 

result, their report had the status of a conceptual study defined by Venmyn Rand as a Preliminary 

Assessment of an Exploration Target (Njowa et al 2008). 

Venmyn concluded that the Riviera Project was technically and economically worthy of further 

exploration and test work expenditure to the level of a pre-feasibility study. The AAPS exploration 

work would be a good base from which to generate this study after confirmatory drill holes have 

been completed. 

This positive sentiment was based on major changes that have occurred since 1984. The Rand-

Dollar exchange rate weakened, metal prices have increased, extractive metallurgy has significantly 

improved and the metallurgical recovery is expected to be greater than their adversaries because of 

the cleaner ore. The deposit was benchmarked against the Cantung deposit and compared to the 

similar Nui Phao deposit, Vietnam (55,7 Mt @ 0.21 % WO3), one of the largest unmined deposits in 

the world. 

On 1 July 2011 Bongani was awarded prospecting rights over the same rights area for a three-year 

period ending on 30 June 2014 (Period 2; WC). Exploration is in progress and results will be 

discussed under in the next section.  

4.5.5 Current exploration by Bongani 

Under the present New Order Prospecting Rights (WC 30/5/1/1/2/434PR) awarded to Bongani, a 

number of exploration activities were initiated which include geological re-logging of the available 

historic diamond drill core, resampling of a select number of these holes and a short-lived diamond 

drilling programme (Period 2). 

Geological re-logging of historic core 

The first exploratory activity initiated during Period 2 was the re-logging of the borehole core from the 

UCEX-AAPS drilling programme (117 holes; 20 377.25m; List of holes Appendix 8). This was 

necessary because of limited availability of historic geological logs and assay data. Results of re-

logging would also allow selection of representative boreholes that were conducive to resampling. 

The re-logging was conducted by Creo. The results have been reported as a “Re-appraisal of 

historically drilled core” by Creo (2011) (Appendix 9). Except for sections of core sampled in totality, 

the core was found to be of high quality and in an excellent state of preservation and after cleaning. 

It was decided to proceed with re-logging. 

The re-logging criteria include:  
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 The recording of lithological and mineralogical variations in particular with respect to the granite 

host rock and superimposed hydrothermal alteration;  

 identification of textural features such as grain size variations and intergrowths, and  

 Recording and measuring orientation of structural features such as quartz-carbonate veins, 

faulting, brecciation, metamorphosed wall rocks and foliation.  

Scheelite is bright bluish white fluorescent in short wavelength ulta violet (UV) lights. Inspection with 

a UV-lamp was used to visually determine the scheelite distribution, and estimate the concentration, 

grain size and dominant fluorescent colour (Creo, 2011). The dataset collected is available in digital 

format and includes borehole collar coordinates, borehole depth, selected down-the-hole surveys, 

lithological and structural classification logs and qualitative UV-light estimates expressed as a “short 

wave lamping index.” All the core was photographed and indexed according to borehole number and 

core tray. Procedures followed and methodology used conform to best practice standards and are 

detailed in Creo (2011, Appendix 9). 

This re-logging exercise allowed the delineation of the favourably mineralized zone (skarnified 

granite) based on the combination of lithological criteria such as hydrothermal alteration and 

scheelite abundance estimates. It was, however, found that scheelite concentration and distribution 

alone was too erratic to use as a cut-off parameter. These criteria from 51 boreholes formed the 

basis for the construction of a Surpac-based 3-D digital model displaying a continuous volume of 

skarnified granite with disseminated scheelite mineralization. This calculated volume of 31.5 

million m
3
 represents a tonnage of 81.9 million tons using an in situ relative density of 2.6. The 

outline of this body is planar-shaped and follows the granite-wall rock contact (Figure 4.9 and Figure 

4.10). Thickness varies between 10 and 90 m with an average of approximately 39 m (Creo, 2011). 

Within this volume the potentially economic mineralization is hosted and includes the resource 

reported by Walker (1994). 
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Riviera W Deposit  
3-D longitudinal view 

Project No. 
445933 

Figure 4.9: 3-D View of the skarnified granite volume. Orientation of the body is approximately S-N looking west 
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Riviera W Deposit  
3-D plan view 
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445933 

Figure 4.10: Plan view of the skarnified granite volume showing positions of boreholes used 

 

Verification of historic information 

Resampling methodology 

Results from the re-logging exercise showed that the historic UCEX-AAPS core was well preserved 

and almost all boreholes were representative of the original core intersection. The condition of the 

core can be viewed in the photographic record in Appendix 9. As a result, it was decided to re-

sample the historic core. The objective was to re-sample a selection of holes and compare the assay 

results with available historic AAPS assay data to confirm the reported metal values. Only historic 

tungsten data was available.  

A total of nine (9) holes were selected (Table 4.3). The core was sampled by means of splitting 

halved or quartered core with a diamond saw. A total of 1191 samples representing 984.04 m of core 

were submitted to an independent and accredited laboratory, (Intertek-Genalysis Laboratories) 

located in  Johannesburg RSA and Perth Australia and SGS (Borehole BB+400 only; Johannesburg, 

RSA). All samples were assayed for W, Mo, REE (14 elements Ce, La, Pr, Nd , Dy, Er, Eu, Gd, Ho, 

Lu, Sm, Tb, Tm, Yb.), Cu, S, Sc, U and Th. A selection of six holes (A+400, AA+200, BB+400, 

CC+400, DD+200, E-200) were analysed for a complete suite of major and trace elements (62 

elements) including total inorganic carbon (Appendix 10). 
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Table 4.3: Boreholes selected for the re-sampling programme and sampling statistics 

ANALYZED BY INTERTEK-GENALYSIS LABORATORIES 

NO HOLE_ID FROM TO 
METERS 
SAMPLED 

NO OF 
SAMPLES 

1 A+400 42.78 151.13 108.35 145 

2 AA+200 129.67 229.90 100.23 141 

3 BB+200 161.00 285.14 124.14 155 

4 BB+300 126.84 274.18 147.34 202 

5 BB/CC+350 139.36 241.00 101.64 158 

6 CC+200 157.33 255.90 98.57 113 

7 CC+400 117.70 220.90 102.81 145 

8 DD+200 158.15 260.43 102.28 68 

9 E-200 285.25 397.85 112.60 153 

ANALYZED BY SGS IN 2011 

10 BB+400 120.12 218.80 98.68 64.00 

 TOTAL   1096.64 1344 

BONGANI DRILLING PROGRAMME 2012, GENALYSIS 

11 E-200_T#_01 302.40 337.00 34.60 47 

 

Sample selection, core cutting procedure, sample security and bagging procedure followed best 

practice guidelines and procedures and are discussed in Appendix 9 (Creo, 2013). Sample 

preparation was done by the respective laboratories and chrome steel mills were used to avoid 

tungsten contamination. Dissolution of samples was done by four acid digestion (near total digestion) 

and sodium peroxide fusion in Ni crucible (total digestion) and solutions analysed by either ICP-MS 

or ICP-OES where applicable. Detection limits and analytical range is presented together with the 

analytical certificates in Appendix 10.  

The independent analytical QA/QC protocol consists of the following elements: 

 To monitor laboratory accuracy certified reference materials (CRM’s) for W, Mo and LREE (Ce, 

La, Pr, Nd) are inserted into the sample stream at a rate of 1:20;  

 Laboratory precision is monitored by means of duplicate samples inserted at a rate of 1:10; and 

 Blank samples consisting of pure vein quartz are used to monitor tungsten contamination during 

sample preparation and are inserted at a rate of 1 for every 20 samples submitted.  

The internal laboratory QA/QC results were reported by Intertec-Genalysis per analytical certificate 

(Appendix 10).  
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4.5.6 Results 

Spatial correlation of the ore zone 

Sampling could not be done to duplicate the exact intersections sampled before and were aimed to 

verify that the same ore zone could be delineated and with a similar overall grade. Results of the 

resampling programme have been used to calculate the weighted average grade (weighted for 

sample width) for WO3, ΣLREE, Mo and S for borehole intersections based on a 500 ppm and 

1000 ppm WO3 cut-off respectively. The rationale for the selection of the 1000 ppm cut-off parameter 

is historic and is similar to that previously used by AAPS in the 1980s. The 500 ppm WO3 cut-off was 

an arbitrary selection to illustrate the distribution of fringe ore and its effects on the average grade. 

The ore intersection interval obtained was applied to the historic data and weighted average WO3 

grade calculated. The results are presented in Table 4.4, and graphically compared in Figure 4.11. 

The intersections of the ore zones at the two cut of grades as defined with the original sampling 

results and the latest sampling results as listed in Table 4.4 are compared in a scatter plot (Figure 

4.11). It should be noted that this is not a comparison to verify the original analytical repeatability. 

The results should therefore be interpreted with care. An in-between laboratory comparison can only 

be done once the pulps of the original samples have been located. The Pearson’s correlation 

coefficient, as a measure of the comparability between historic and newly defined ore zones, is high 

(R
2 

= 0.86) and the regression line parallels the 1:1 ratio line (y=x) that is included as reference. The 

almost constant off-set between these lines indicates that statistically the re-sampling results in the 

definition of ore zones with WO3 assay values are consistently higher than the historic data, but 

confirms the spatial coincidence. 

If the outlier boreholes DD+200 and CC+200 are removed from the dataset, the correlation 

coefficient improves to R
2
=0.95 and offset from the 1:1 line is reduced with systematic error an 

acceptable average of 4 % (Figure 4.12). These two boreholes included low grade samples in the 

intersections defined by the historic data and the sampling intervals differ. 

To illustrate the spatial juxtaposition of the resampling and historic assay data, the 1000 ppm and 

500 ppm WO3 cut-off grades have been applied to the historic AAPS dataset. The results show that 

spatially the borehole intersections and ore widths are similar to that of the resampling programme 

(Table 4.5). The spatial offset for the 1000 ppm WO3 intersection is minimal and varies between 1 

and 2 meters. The 500 ppm WO3 cut-off, however, shows larger deviations. Down-the-hole bar 

charts comparing historic and new assay data confirm the spatial overlap and similar grade variation 

trends (Figure 4.13 and Figure 4.14, and Appendix 11).  
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Table 4.4: Borehole intersections based on 1000 ppm and 500 ppm WO3 cut-off grades for resampling data and historic AAC data 

Borehole 
ID 

Cut-off W 
(ppm) 

No of 
Intersections 

DATA ASSAY 

CURRENT  AAC CURRENT  AAC 

From 
m To m 

Thick-ness 
(m) From  To 

Thick-
ness (m) WO3% Mo (ppm) S% TREE (ppm) 

TLREE 
(ppm) WO3% 

A+400 1000 1 67 74 7 67 74 7 0.137   1.06 301 289 0.15 

                              

  500 1 50.85 74.28 23.43 51 75 24 0.075   0.88 343 331 0.07 

                              

AA+200 1000 1 146 155.8 9.8 146 156 10 0.405 156 1.77 961 934 0.19 

  1000 2 195.62 201.1 5.48 195 201 5 0.165 133 1.73 230 217 0.14 

                              

  500 1 166.85 173.75 6.9 167 174 7 0.166 347 0.87 179 166 0.13 

                              

  LOWG 1 146 201.1 55.1 146 201 55 0.136 297 1.09 326 311 0.09 

  LOWG 2 146 215.27 69.27 146 215 69 0.122 292 1.03 297 283 0.08 

                              

BB+200 1000 1 162 186 24 162 186 24 0.206 123 1.61 3822 3727 0.15 

    2 228 239 11 228 239 11 0.246 165 1.01 178 167 0.22 

                              

  500 1 162 207 45 162 207 45 0.148 192 1.26 2107 2052 0.11 

    2 269 277 8 269 277 8 0.053 83 0.55 184 172 0.05 

                              

BB+300 1000 1 156 173.3 17.3 156 173 17 0.132 81 1.30 984 955 0.12 

    2 259 271.6 12.6 259 272 13 0.349 185 1.03 194 181 n/a 

                              

  500 1 143 148 5 143 148 5 0.110 72 1.44 423 406 0.09 

    2 156 175.3 19.3 156 175 19 0.124 76 1.27 918 890 0.12 

    3 258 271.6 13.6 258 272 14 0.400 189 1.07 198 185 n/a 

                              

BB+400 1000 1 121.95 165 43.05 122 165 43 0.295 170 1.78 2188 2127 0.25 
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Borehole 
ID 

Cut-off W 
(ppm) 

No of 
Intersections 

DATA ASSAY 

CURRENT  AAC CURRENT  AAC 

From 
m To m 

Thick-ness 
(m) From  To 

Thick-
ness (m) WO3% Mo (ppm) S% TREE (ppm) 

TLREE 
(ppm) WO3% 

                              

  500 1 121.24 166.54 45.3 121 166 45 0.289 168 1.75 2146 2086 0.25 

                              

CC+200 1000 1 158.33 255.9 97.6 158 255.9 97.9 0.296 74 1.02 768 745 0.20 

                              

CC+400 1000 1 143.5 166 22.5 144 166 22 0.261 130 1.90 1081 1053 0.23 

                              

  LOW 
GRADE 

1 132 166 34 132 166 34 0.183 162 1.80 753 731 0.16 

                              

BB/CC35
0 

1000 1 154.3 183.06 28.76 154 184 30 0.207 153 1.67 909 882 0.19 

                              

  500 1 154.3 198.7 44.4 154 199 45 0.193 173 1.65 662 641 0.16 

    2 214.79 221.5 6.71 215 222 7 0.112 92 0.85 189 175 0.12 

                              

DD+200 1000 1 159.15 248 88.85 159 248 89 0.186 73 0.86 239 227 0.10 

                              

  500 1 158.15 260.43 102.28 158 260 102 0.173 69 0.81 233 221 0.09 
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Riviera W Project 
Scatter plot boreholes DD+200 and CC+200 included 

Project No. 
445933 

Figure 4.11: A comparison between the grades of mineralized intersections for historic AAC 
and re-sampling data 

 

 

 

Riviera W Project 
Scatter plot, boreholes DD+200 and CC+200 excluded 

Project No. 
445933 

Figure 4.12: A comparison between the grades of mineralized intersections for historic AAC 
and re-sampling data excluding boreholes DD+200 and CC+200 
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Table 4.5: Borehole intersections based on 1000 ppm and 500 ppm WO3 cut-off for historic data. 

Borehole ID Cut-off WO3 % Intersections From (m) To (m) Thickness (m) WO3% 

A+400 0.1 1 69 74 5 0.17 

 0.05 1 51 75 24 0.07 

AA+200 0.1 1 146 156 8 0.14 

 0.1 2 195 201 6 0.16 

 0.05 1 170 174 4 0.23 

 LOWG 1 146 201 55 0.08 

 LOWG 2 146 211 65 0.08 

BB+200 0.1 1 164 186 22 0.17 

 0.1 2 228 239 11 0.22 

 0.05 1 163 206 43 0.11 

BB+300 0.1 1 157 173 16 0.14 

 0.05 1 143 146 3 0.14 

 0.05 2 155 175 20 0.12 

BB+400 0.1 1 121 164 43 0.26 

 0.05 1 120 165 45 0.25 

CC+200 0.1 1 158 220 62 0.26 

 0.1 2 157 235 78 0.23 

CC+400 0.1 1 145 165 20 0.28 

 LOW GRADE 1 139 167 28 0.19 

BB/CC+350 0.1 1 154 184 30 0.20 

 0.05 1 153 184 31 0.19 

 0.05 2 214 221 7 0.13 

DD+200 0.1 1 159 172 13 0.17 

 0.1 2 185 192 7 0.27 

 0.1 3 242 247 5 0.26 

 0.05 1 156 173 17 0.15 

 0.05 2 195 225 30 0.07 
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Riviera W Project 
Bar Chart for boreholes CC+400  

Project No. 
445933 

Figure 4.13: Down-the-hole bar chart of borehole CC+400 showing spatial juxtaposition of 
historical and re-sampling data 

 

 

Riviera W Project 
Bar chart for boreholes CC+200  

Project No. 
445933 

Figure 4.14: Down-the-hole bar chart of borehole CC+200 showing spatial juxtaposition of 
historical and re-sampling data 
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Riviera W Project 
Bar chart for boreholes DD+200  
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Figure 4.15: Down-the-hole bar chart of borehole DD+200 showing spatial juxtaposition of 
historical and re-sampling data 

 

The ore zones intersected have been outlined by six of the resampled boreholes on two 

perpendicular vertical cross sections (Figure 4.16, Figure 4.17 and Figure 4.18). The 1000 ppm WO3 

cut-off main body is planar-shaped with a shallow dip, shows good lateral continuity and is located 

close to the granite-wall rock contact. Thickness varies between a maximum of 90 m (CC+200) and 

minimum of 10 m (AA+200). Laterally, tungsten grade shows a maximum of 0.41 % WO3 to a 

minimum of 0.13 % WO3 with no apparent trends. This high variability over distances of ~100 m 

indicates that in the future, spacing between drill holes should be decreased to allow lateral grade 

extrapolation with confidence. Below the main ore zone thin discontinuous mineralized lenses occur, 

but are not considered to be of any economic significance. The intersections based on the 500 ppm 

WO3 cut-off in several boreholes add fringe ore to the main body and confirms the planar shape and 

distribution of a single ore zone (Figure 4.18). 

Tungsten grade correlation 

Bar charts showing the down-the-hole variation of historic and resampling tungsten grades per 

individual sample are presented in Appendix 11. Visual inspection shows a good correlation with 

respect to grade distribution trend and spatial position of high and low grade zones for example. 

Some boreholes, such as CC+400 and DD+200, clearly illustrate that the resampling assays are 

consistently higher than the historic data (Figure 4.14 and Figure 4.15). This indicates a systematic 

sample preparation or analytical error for both boreholes. A laboratory bias should therefore be 

investigated as soon as the pulps of the original analyses can be located. 

The sporadic distribution of high tungsten grades (WO3> 0.5 %), mainly associated with scheelite-

rich quartz-carbonate veins is also demonstrated and has a low frequency (<2 samples for every 50 

historic samples). This new dataset has a higher number of spikes and this is attributed to 

resampling based on geological criteria and not a constant 1 m sample length as was done 

historically (Figure 4.13). Quartz-carbonate veins with a thickness of more than 10 cm were sampled 
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as a lithological entity and returned very high tungsten assay values. This effect can be removed 

from the data set without affecting the representivity of the average grade and should be considered 

for both the historic and new data sets. 

The comparison of historic and new tungsten assay data on a sample-per-sample basis per borehole 

has yielded mixed results. Boreholes that have demonstrated acceptable relationships with respect 

to Pearson’s correlation coefficient and deviation from the 1:1 regression line are: 

 CC+400 has a high Pearson’s correlation coefficient (R
2
 =0.86) and a regression line that 

parallels and coincides with the x=y line (Figure 4.19); 

  BB+200 has a R
2
 factor of 0.70 and a regression line which intersects the origin (Figure 4.20). 

This binary plot indicates that for WO3 values of up to 0.25 %, the correlations are acceptable 

but with increasing grade it deteriorates as shown by the large scattering of data points (Figure 

4.20); 

  CC+200 has a moderate-to-high R
2
 factor (0.73) mainly influenced by WO3 grades below 0.3 %. 

The resampling analyses are, however, always higher than the historic assays. An adjustment 

factor can be calculated accepting the historic data as the base line (Figure 4.21); and 

  DD+200 has a good R2 factor (0.78) and the regression line almost parallels y=x. It is, however, 

displaced toward the new assay data indicating a constant bias between old and new data. An 

adjustment factor can be calculated accepting the historic data as the base line (Figure 4.22). 
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Figure 4.16: Position of sections +200 and BB relative to the plan outline of the Riviera 
mineralized zone 
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Cross section: Line +200 (W=WO3 %, Mo =Mo ppm, TREE=ƩLREE ppm) 
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Figure 4.17: Cross section along line +200 showing the ore zone at a 1000 ppm WO3 cut-off grade  
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Cross section Line BB (W=WO3 %, Mo =Mo ppm, TLREE=ƩLREE ppm)  
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Figure 4.18: Cross section along line BB showing the ore zone at a 1000 ppm WO3 cut-off grade 
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Figure 4.19: Comparison of historic and resampling data for CC+400  
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Scatter plot BB+200 
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Figure 4.20: Comparison of historic and resampling data for BB+200 
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Figure 4.21: Comparison of historic and resampling data for CC+200 
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Figure 4.22: Comparison of historic and resampling data for DD+200 
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Data from the remaining boreholes either display a low R
2
 factor or the regression line cross cuts the 

1:1 ratio line at a high angle (Appendix 11). This indicates a poor correlation between historic and 

resampling tungsten assays on a sample-by-sample basis.  

The acceptable correlation based on ore intersections, but relatively poor correlation on a sample-

per-sample basis between the historic and resampling assay data can be attributed to sample 

support and the difference in analytical techniques used as well as sample preparation. The 

following aspects are highlighted as causes of the poor correlation: 

  The AAPS samples represented half of the original BQ core, whereas all the resampling was 

either a quarter core or slivers of previously quartered core. The support of the new samples is 

therefore not the same and in places poorer than in others;  

  AAPS used a mechanical method to split core for some of the boreholes which produced an 

uneven break as opposed splitting by means of a diamond blade core cutter; 

  AAPS used a constant sample interval of 1 m irrespective of geological features. The resampling 

programme used geological parameters to select sample intervals. Adjustments (composites) 

had to be made to compare the same sample intervals and ensure good overlap; 

 In some boreholes, sections of core were missing and the mean of adjacent assay values were 

used for these intervals in the new data set;  

  AAPS used XRF of pressed powder briquettes as an analytical technique in the early 1980’s. It 

is not known if tungsten grade standards comparable to the ore grades were used in calibrating 

the equipment. This could be a source of error. The high degree of scatter may also indicate that 

the the scatter in the higher grade samples were caused by the fact that the samples were not 

fused and that the duplication error could have been caused by mineralogical lattice effects.  

 Samples collected during the current programme were analysed following total dissolution by 

ICP-MS or ICP-OES. The detection limits and linear range of these modern analytical methods 

are much improved compared to that of the early XRF method. This could explain the overall 

higher tungsten values of the resampling data; and 

  Sample preparation and analysis were done at different laboratories during the resampling 

programme and could be a source of some of the duplication error. 

Rare earth element mineralization 

The resampling programme also included the analyses for and distribution of rare earth elements. 

There is no comparative historic data available. The elements suite is enriched in light rare earth 

elements La, Ce, Pr, Nd and are reported as ΣLREE concentration. This mineralization occurs as 

discrete allanite enriched zones within the tungsten ore body, but it is less extensive (Figure 4.17 

and Figure 4.18). ΣLREE concentration, using an arbitrary 500 ppm cut-off, is variable with 

maximum grade of 3752 ppm over 24 m reported for BB+400 and maximum width of 46.42 m at a 

grade of 2049 ppm (BB+400; Table 6). Although spatially related, there is a poor correlation between 

the distribution of ΣLREE and tungsten (Fig.22, Appendix 12). Internationally it has been found that 

the ability to concentrate and recover allanite is poor and that the extraction of the LREE from 

allanite is complex and uncommon and as a result it was decided not to consider the LREE potential 

of the Riviera Mineral Resources any further at this stage.  
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Table 4.6: Borehole intersections based on 500 ppm ΣLREE cut-off grade 

Borehole ID Intersection From (m) To (m) Thickness (m) 
ΣLREE 
(ppm) 

E-200 1 287 305.85 18.85 406 

 2 287 312.85 25.85 365 

A+400 1 43.87 53.4 9.53 739 

AA+200 1 146 152.9 6.9 1265 

BB+200 1 162 186 24 3752 

BB+300 1 157 172.55 15.55 1066 

BB+400 1 121.24 167.66 46.42 2049 

BB/CC+350 1 163 183.06 20.06 1073 

CC+200 1 200.85 217.15 16.3 3134 

CC+400 1 154 166 12 1706 
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Figure 4.23: Comparison of ΣLREE to WO3 concentrations in borehole BBCC+350 

 

Molybdenum 

The distribution and grade of molybdenum was also recorded in the resampling programme and was 

shown to be erratic, ranging between 74 and 347 ppm (Table 4). There is limited historic data 

available and a meaningful comparative study with the resampling results is not possible. It is 

anticipated, however, that the erratic distribution of the mainly vein-hosted molybdenite will produce 

a poor correlation between historic and resampling data. There is no correlation between tungsten, 

molybdenum and ΣLREE distribution in the resampling data set suggesting a complex multistage 

genesis (Appendix 12). Molybdenum mineralization extends beyond the tungsten ore zone. 
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4.5.7 QA/QC results  

The results of the QA/QC of the resampling project indicate that the general external and external 

control measures with respect to sampling and the analytical laboratory were satisfactory to very 

good (Appendix 10, Creo , 2013). Table 4.7 provides a breakdown of the samples used for this 

purpose. 

Table 4.7: Samples used for independent QA/QC purposes 

QA/QC No of samples used in 
QA/QC 

% of samples used in 
QA/QC 

Tungsten standards 56 21.37 

REE Standards 53 20.22 

Blanks 48 18.32 

Duplicate samples 105 40.07 

 

Certified reference materials 

Certified reference materials (CRM’s) for W, Mo and REE (Ce. La, Nd, Pr) representative of the 

range of expected metal values were inserted into the sample sets. More than 95 % of all CRMs 

assayed within two standard deviations of the indicated value (Appendix 10). This indicates 

acceptable laboratory accuracy for Genalysis. The high tungsten CRM (2.16 % WO3), however, 

assayed within 3 standard deviations and suggests that the laboratory is less accurate for this 

concentration level (Figure 4.24). Tungsten assay values for the Riviera deposit, however, rarely 

exceed 2 % WO3. Internal laboratory standards and duplicates assayed well within one standard 

deviation and reflected good precision. 
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Figure 4.24: CRM control chart showing Genalysis accuracy for a 2.16 % WO3 standard  
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Duplicates  

Duplicates of core samples inserted in the submitted sample showed poor correlation and 

unacceptable standard deviations. The fundamental cause for this deviation is that not all duplicates 

were prepared by the same laboratory and submitted samples represented different stages of 

preparation (coarse reject vs. pulp). Batches 1 and 2, for example, represent 73 % of total duplicate 

population and consisted of reject material. Effectively all tungsten values returned were lower than 

those of the original samples. This constant error indicates that the selection and preparation of 

duplicate samples was consistently incorrect and clearly occurred before submission to the 

laboratories. The results should be considered null and void and replaced by a well-controlled and 

new, uniformly prepared batch of duplicates to independently ensure laboratory precision. 

The internal QA/QC results of Genalysis for standards and duplicates assayed well within one 

standard deviation and reflected good internal precision (Appendix 10). 

Blank samples 

Blank samples consisted of pure vein quartz and 87.5 % of the population returned tungsten assays 

between 3 and 50 ppm W (detection limit 1 ppm W). The observed contamination is of an acceptable 

level that will not adversely affect the accuracy of the ore grade assay results. There are some 

outliers in the population with unacceptable deviations, indicating that sample preparation 

procedures were not consistent throughout and can be the cause of significant contamination. This 

should be closely monitored in the future and the laboratories should be advised to avoid W-bearing 

alloys being used in the sample preparation equipment (Appendix 10).  

4.6 Specific gravity (relative density) and bulk tonnage data 

Venmyn used a specific gravity of 2.6 for converting volume to tonnes. 

For the re-sampling exercise by Bongani specific gravity or relative density (RD) was determined for 

every sample submitted by using a Snowrex Precision NHV-3 density scale (Archimedes method). 

The scale was calibrated against pure quartz and to ensure accuracy the reference sample was 

measured after every 20 samples. Repeat RD measurements were done at a ratio 1:20 by an 

external accredited analytical laboratory.  

Although the control of the relative density measurements with respect to standardization and 

accuracy on site were acceptable, the independent external control by Genalysis was insufficient to 

be of any statistical use. Within this limited sample population it was already clear that the onsite 

determinations showed a high variability compared to those done by Genalysis (Appendix 10). 

Accurate and precise relative density measurements are critical in this project. It is recommended 

that a new batch is compiled from coarse reject samples and resubmitted to the independent 

laboratory to increase the statistical sample population and ultimately relative density control. It 

should however be cautioned that the lab may use a gas pycnometer method, which would result in 

higher RD values if the material is in any way vuggy, in which case the field measurements will be 

more representative of the in situ density used in estimating the resource tons. 

4.7 Bongani’s Diamond drilling programme  

Concurrent with the resampling program, a diamond drilling phase was initiated with the aim to twin 

some of the historic AAPS holes to confirm the mineralized intersections. Access to the key property 

was problematic and the best alternative was to drill the twin of borehole E-200 located on the 

periphery of the deposit with mineralization at a depth of ~300 m (Fig. 27). The historic borehole E-

200 was also resampled (112.60m; 153 samples). The assay results are presented in Appendix 10. 
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Figure 4.25: Schematic cross section through original and twinned holes 
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The twin hole E-200 T#1 was drilled to a depth of 337.0 m, but stopped short of its final depth due to 

a municipal interdict.  

Lithological correlation between the two holes spaced 10 m apart, was acceptable and most of the 

ore zone delineated in E-200 was intersected and sampled (34.6 m; 47 samples, Appendix 10). 

Comparison of the two holes showed that the twin hole was of lower grade and at a cut-off of 0.1 % 

WO3 failed to make an ore intersection (Figure 4.25). The twin hole however showed a ΣLREE 

intersection of 1309 ppm over 5.05 m which was substantially higher than that can be delineated 

from the resampling of the historic borehole. The twinning exercise showed that tungsten grade 

variations can occur over relative short distances and appears to be a characteristic of this style of 

mineralization. This will have to be confirmed by future twinning and infill drilling. 

The drilling programme has been stopped and is awaiting decision by the Provincial Department of 

Environmental Affairs and Development Planning on the Temporary Land Use Departure for 

Prospecting Purposes application submitted in August 2012. 

5 Market assessment 

5.1 Market prices and forecasts 

The market prices and forecasts for the commodities included in the prospecting right are 

summarized in Table 5.1. 

Table 5.1: Market prices and forecasts for minerals of interest here 

Resource Current price Last 12 month 
range 

Projections 

Tungsten  USD 310/mtu  300-550/mtu Expected to rise 

Molybdenum  USD 25,300/ton 24,000–33,500/ton Expected to rise 

Moly oxide  USD 11.50/lb  11-15/lb No signif change 

Lanthanum USD 28/kilo 25-55/kilo Volatile 

Cerium  USD 25/kilo 25-58/kilo Volatile 

Neodymium  USD 115/kilo 110-190/kilo Volatile 

Praseodymium  USD 120/kilo 110-240/kilo Volatile 

Silver  USD 32/tr oz 26-43/tr oz 60+ / tr oz 

Copper  USD 8,010/ton 6,800 – 9,100/ton No signif change 

Source:  Prices above were obtained from Mineralprices.com, Metal-pages.com and InfoMine.com. 

5.2 Down-stream beneficiation considerations  

Once the analytical results of the resampling programme have been fully reported and interpreted, 

Bongani will have a more complete picture of the extent and grade of the economic elements. This 

will allow for more definitive planning for the mineral separation process (and cost estimates) to 

determine saleable products.  

Initial research has shown that there are no local (South African) companies who have the 

beneficiation/foundry capabilities to process raw concentrates of tungsten, molybdenum and light 

rare earth metals.  

The costs involved in this beneficiation process far exceed the capabilities of Bongani and the 

beneficiation process could therefore be considered as another business, but not within the scope of 

this project.  
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Bongani is in conversations with companies in the Johannesburg area who deal with European 

(Durum and Betek) and American (Alldyne ATI Engineered Products) converters of raw concentrate 

into a form that is purchased by South African manufacturers. There are a number of companies in 

the Johannesburg and Port Elizabeth areas who manufacture goods from tungsten carbide and moly 

oxide products.  

No agreements with any agents or customers have been made at this time. 

6 Environmental aspects 
Key environmental aspects for this project are summarized in Table 6.1. These aspects were 

identified by specialists who were commissioned to prepare reports for the mining right application 

Environmental Impact Analysis (EIA) (submitted and withdrawn) and the prospecting right application 

Environmental Management Programme (EMP) (submitted and approved) (Appendix 13). 

6.1 Environmental reports that have been prepared for this project 

The following summary provides a timeline of reports already prepared: 

  April 2007 – DMR granted New Order Right for prospecting of tungsten and molybdenum on four 

farms in the Moutonshoek Valley near Piketberg. The application was placed on judicial review 

by some of the land owners. The Prospecting Right would have lapsed before the scheduled 

judicial review court date. Bongani subsequently decided to submit a Mining Right Application;  

  March 2009 – Mining Right application provisionally accepted by the DMR. Relevant property 

owners denied access to specialist consultants. This denial of access meant that the EIA and 

EMP could not be completed within the 180-day period (21 September 2009). A letter to the 

DMR requesting extension of time was submitted, but the DMR responded that the MPRDA 

does not allow for an extension of the time period to submit the EIA and EMP. As such, Bongani 

had to submit a new (second) Mining Right Application to the DMR;  

  September 2009 – Bongani submitted a second Mining Right application. The company 

subsequently withdrew the (second) Mining Right application, as well as the NEMA EIA 

application;  

  March 2010 – Bongani Minerals submitted an application for a Prospecting Right, to prospect for 

tungsten ore, molybdenum ore, rare earths, copper ore, zinc ore, gold ore and silver ore; and  

  May 2010 – Withers Environmental Consultants submitted an EMP for the Prospecting Phase on 

behalf of Bongani Minerals.  

As part of the composition process for the various environmental reports, a number of specialist 

reports were commissioned. These include:  

 Introductory vegetation report (Boucher, November 2008)(Appendix 14): 

 Preliminary Freshwater ecosystems report (Freshwater Consulting Group, December 

2008)(Appendix 15); 

 Water Quality Status and Scoping report (Aurecon, April 2009)(Appendix 16); 

 Preliminary Groundwater Impact Assessment (SRK Consultants, June 2009)(Appendix 17); and 

 Hydrocensus and Geophysical Site Work report (SRK Consultants, April 2010)(Appendix 18). 

Environmental aspects will be further defined and mitigation measures determined (and costs 

established) if and when a mining right application is submitted. This will include the mine plan, 

operational procedures and EIA process. 
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Specialists that are already part of the project team or will be brought in to consult/advise are listed 

in Appendix 19.   

6.2 Environmental management plan (EMP) 

The EMP for prospecting was prepared by Withers Environmental Consultants and submitted in May 

2010. It was approved in July 2011 in accordance with the MPRDA provisions (Appendix 13). 

The key environmental aspects relating to the Riviera Project is summarised in Table 6.1. 

Table 6.1: Key environmental aspects 

Environmental 
impacts 

Mitigation approaches / timing 

Freshwater ecosystems, 
aquifers 

 Mining right application EIA process will further detail impacts and 

mitigation approaches, and will address stormwater management, 

riverine ecosystems, wetland buffers/corridors, aquifers, and 

management of the flora and fauna 

Water quality  Mining right application EIA process will further detail impacts and 

mitigation approaches, and will address baseline water quality 

monitoring and ongoing monitoring of potentially affected waterways 

Hydrological / 
hydrogeological 

 A groundwater monitoring scheme (baseline / ongoing) will be established as 
part of the mining right application EIA process 

 Dumps and slimes dams will be placed away from the 1:100 year flood levels 

 Water used in operations will be recycled where possible 

Geology, soils, 
topography 

 Rehabilitation guidelines will be prepared as part of the mining right application 
EIA process  

Land use post mining   Closure phase objectives and land use measures will be defined as part of the 
mining right application EIA process  

Botany   Impacts and mitigation approaches will be identified and addressed as part of 
the mining right application EIA process 

Air quality   Dust monitoring programme (baseline / ongoing) will be prepared as part of 
the mining right application EIA process 

Traffic  Mining right application EIA process will further detail impacts and mitigation 
approaches, and will address road infrastructure (current and needed) and 
impacts to surrounding agricultural community 

Heritage and 
archaeology 

 A Heritage Impact Assessment and Archaeological Impact Assessment will be 
prepared as part of the mining right application EIA process 

Visual  A 3-D terrain model will be completed and assessed during the mining right 
application EIA process, and mitigation approaches determined, accordingly 

7 Socio-economic aspects 
The generation of job opportunities and the reduction of poverty are two of the major challenges 

facing the West Coast District Municipality (WCDM). According to their Integrated Development Plan 

(IDP), only 38 % of the potential work force living in the WCDM is employed, with the remaining 

62 % classified as unspecified, unemployed or not economically active (Bergriver IDP). This has 

resulted in a high level of poverty and associated social problems. Consequently there is a 

significant need to enhance job creation in the WCDM and initiatives such as the Riviera Project, 

could act as a catalyst to improve the welfare of the communities concerned. 
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7.1 Social and labour plan 

An initial Social and Labour Plan for the project was drafted in 2009 (Bloom, Appendix 20). The 

items below reflect more current thinking on employment opportunities:  

  During the initial set up and drilling of the first hole for example, Bongani invested an average of 

R175,000 / month into the local economy. With fewer than 10 people employed during this initial 

stage, the economic impact on the region during full operations could be significant; and 

  The proposed mine will implement a comprehensive social and labour plan. The Company 

intends creating opportunities for employees to become functionally literate and numerate. In 

addition, learnership/management, technical skills programs, portable skills and any other 

training as part of human resource development will be offered.  

7.2 Economic growth and job development priorities  

The need for economic growth and job development is consistently positioned as the 1
st
 or 2

nd
 

priority among the national, provincial, district and municipal strategic planning documents.  

The Western Cape Strategic Objectives (Provincial Strategic Objectives - PSO) (p24) lists as #1: 

The creation of opportunities for growth and jobs.   

PSO #1 is cited as an objective used to meet 4 of the President’s National outcomes:  

#4 – Decent employment; 

#5 – Skilled and capable workforces; 

#6 – Efficient, competitive and responsive economy and infrastructure network; and 

#7 – Vibrant, equitable and sustainable rural communities and food security for all. 

The generation of job opportunities and the reduction of poverty are two of the major challenges 

facing the West Coast District Municipality (WCDM) as well.   

The socio-economic picture within Berg River Municipality (BRM) is a bit better, but not significantly. 

According to the 2012 BRM IDP, there are an estimated 8,400 households in the municipality with an 

average of 5 persons each, for a population of 42,000 persons. The poverty level is 33.8 %. The 

estimated unemployment rate for the BRM in 2013 is 10.2 %, or 4,300 persons (Bloom estimates 

based on BRM IDP, p. 29).  

The 2012 BRM IDP (page 47) describes the local economy as a low-growth area (2009 growth was 

only 2.5 %). The low growth is attributed to:  

  Adverse effect on agriculture by droughts, lower profitability and rationalization of production 

techniques; 

  Fishing industry has been hampered by lower catches and tighter controls: 

  Being located to the northwest of Cape Town, the area does not fall within the in-migration 

corridor from the Eastern Cape; and  

  The positioning of Piketberg on the N7 transport corridor from Cape Town to Namaqualand and 

further north (to Namibia and Angola) is too close to Cape Town to function as a significant stop 

for passing traffic. 

Although there are active agricultural businesses on three of the properties within the rights area, 

and a horse breeding programme on the fourth, these endeavours are not generating significant 

employment:  
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  On the two properties where Bongani has access agreements, the two landowners currently 

employ (in total) 13 permanent and 41 seasonal workers (source: landowner conversations).  

  The other landowner (a race horse breeder) is estimated to employ 20 workers (source:  

estimates from neighbouring landowners).  

In June 2012, the South African Institute of Mining and Metallurgy (SAIMM), in partnership with the 

Bafokeng Community, released an extensive report titled The Rise of Resource Nationalism: A 

Resurgence of State Control in an Era of Free Markets or the Legitimate Search for a New 

Equilibrium (www.saimm.co.za/Conferences/ResourceNationalism/ ResourceNationalism-

20120601.pdf).   

In that report (page 269), they assert that for every job created in the mining sector, an additional 26 

persons are financially supported. The report presents the following logic to support the 1:26 ratio 

(Table 7.1). 

Table 7.1: Logic to support the 1:26 benefit ratio associated with mining jobs (SAIMM) 

Labour sending area Urban/ 

Peri-urban 

Rural Jobs 

 75% 25%  

Mineworkers (1,000 jobs) 750 250 1,000 

Dependencies 4.5 per job =  3,375 17.5* per job = 

4,375 

7,750 

Secondary and tertiary sector workers 
(2.5 workers to each mine job) 

2,500  2,500 

Dependencies 4.5 per = 

11,250 

 11,250 

Total indicative formal sector livelihoods 22,500 

Informal sector breadwinners reliant on 
mining industry (50% of employed 
mineworkers) 

375 125 500 

Dependents of informal sector workers 4.5 per = 

1,687.50 

17.5 per = 

2,187.5 

3,875 

Informal sector livelihoods 4,375 

 

Total livelihoods supported by 1,000 mineworker jobs 

 

26,875 

* A large proportion of migrant mineworkers with lengthy records of service establish local families [in the mine community] in 
addition to their families in the rural labour-sending area. 

The numbers below reflect current thoughts regarding employment opportunities, especially given 

the job creation and economic development priorities defined by the Municipality and Province:  

  During the first phase of prospecting, a maximum of 24 people would be employed; with at least 

two-thirds of those being locally hired; 

  During the construction phase (processing plant, offices, store and medical clinic), an estimated 

320 persons would be hired.  If even 20 per cent of these were locally hired, this would result in 

64 direct jobs; and 

  As the project ramps up to full operation, we envisage at least 405 direct employment 

opportunities, with 50+ % of these being for semi- and unskilled labourers (>200 persons).  

If we estimate the impact, at even 50 % of the SAIMM assumptions above (1:13 rather than 

SAIMM’s 1:26), the 405 direct jobs could have an overall impact on 5,670 persons. 
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“The [creation] of a mining project establishes local physical, social, commercial and industrial 

infrastructure, as well as primary economic activity and wealth creation. Very simply put, this 

provides the enabling environment for other forms of primary, secondary and tertiary activity to 

develop. However, these activities do not spontaneously arise, they need to be planned for, and it is 

government inter-departmental and inter-disciplinary planning that is referred to in the [ANC] SIMS 

report and that motivates the call for an economic “super-ministry.”” (SAIMM report, p. 257)  

In the midst of various labour discussions and industry roundtables relating to the mining sector, we 

are hearing a new phrase rallied about by governmental leaders and economists: vertical and lateral 

integration. The SAIMM report presents the following graphic to indicate its breadth and meaning 

Figure 7.1. 
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Figure 7.1: Components of Vertical Integration (SAIMM report, 2012, page 258) 

The only way this vertical and lateral integration can possibly occur, is if there is governmental (at 

multiple levels) and private partnership from the beginning of a mine project. Without this 

partnership, broad-based sustainable benefits are not likely to be realized beyond the life-of-mine.  

A mining project will produce numerous opportunities for small-, micro-, and medium-sized 

enterprises (SMMEs) (construction and maintenance services, financial services, wholesale and 

retail trade, food services, transport, etc.). The result could be the stimulation of the entire regional 

economy, as well as increasing the economic reach of the project into the industrialised areas that 

transport/process the raw and beneficiated products of the mine.   

“The traditional vertical backward and forward linkages of mining are well understood.  However, it is 

the lateral integration of mining economies into the catalysation (through the diversification planning 

for infrastructure and supply chain) of unrelated primary economic arenas that should be the next 

field of endeavour for development economists.” (SAIMM report, page 258)  

If the prospecting phase of the project leads to Bongani determining that the Riviera Deposit offers a 

viable business opportunity, and the necessary environmental issues are addressed in a satisfactory 

matter, and Bongani applies for and receives mining rights, then Bongani will proactively meet with 
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municipal and provincial leaders to determine the optimal opportunities for vertical and lateral 

integration to contribute to the local, district and national economies.  

As a whole, the Riviera Project should be regarded as an investment project that can have a 

significant positive socio-economic impact on the region in the medium- to long-term. 

8 Conclusions on current exploration work 

8.1 Technical programme 

Geological relogging of well-preserved AAPS core allowed the identification of skarnified granite and 

endoskarn as the host of W, Mo and LREE mineralization. This, together with the aid of qualitative 

observation in UV-light, resulted in the outline of a favourable continuous volume with disseminated 

scheelite mineralization. This represents approximately 81 million tons and the historic AAPS 

unclassified resource would be located within the confines of the zone delineated.  

The cores of 9 holes were also resampled with the aim to compare and confirm the historic WO3 

grade estimates. The results have confirmed the spatial position of the ore zone based on 1000 and 

500 ppm WO3 cut-off grades. On average, intersection grades calculated from the new assay data 

are 5 % higher than those based on historic data. The comparison of individual samples produced 

mixed results. Deviations are inherent to a resampling programme of this nature and are attributed to 

lack of sample support and improved detection limits and accuracy of modern analytical equipment.  

The QA/QC practices followed were compliant with SAMREC and JORC codes and showed up the 

shortcomings of the first accredited, independent, commercial laboratory (SGS Lakefield), which 

resulted in switching the analytical work to Genalysis. The duplicate samples submitted produced a 

poor correlation ascribed to initial problems with the design of the QA/QC procedures and the 

original laboratory. This exercise will have to be repeated.  

Further work is required to determine the appropriate relative density to be used in tonnage 

conversions. 

The twinning drilling programme comprised the completion of one borehole before being temporally 

terminated and is awaiting a land use resolution by the Province. The programme was aimed at 

confirming the presence and grade of historical mineralized intersections. The location of the ore 

zone was confirmed, but the tungsten grade was substantially lower. This exercise should be 

continued and focus on the main body of shallow mineralization. 

8.2 Bongani expenditures: FY09 - FY13  

Since fiscal year-end March 2009, Bongani has spent R19.1 million on the Riviera Tungsten project. 

The costs are summarized in Table 8.1.  
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Table 8.1: Bongani expenditures on Riviera Project 

Phase Expenditures Fiscal 
Year 

Costs        
(ZAR 1000) 

1.    First prospecting 
right  

- EIA process started  

- mining application initiated  

- order of magnitude process evaluation  

- conceptual sizing cost and layout  

- Venmyn mine design 

FY09 

FY10 

2,541 

2,796 

2A.  Preparing for 
second prospecting 
right  

- re-logging and lamping historic boreholes 

- mineralised zone modelling FY11 2,755 

2B. Second 
prospecting right 

- twinning old boreholes  

- re-sample historic boreholes  

- zoning applications  

- focus on preparing a minimum inferred 
resource statement 

FY12 

FY13 

2,283 

7,919 

810 

Total costs to date:  R 19.1 M 

8.3 Recommended work programme 

Results of the core logging and resampling programme have confirmed the presence and 

dimensions of the ore zone as indicated by the available historic AAPS data and reports. These 

results form a sound basis for continuation of the exploration project. 

The way forward depends almost entirely on gaining access to the properties covering the rights 

area. If successful, the future work programme will include the following: 

  During the interim, to continue resampling of historic AAPS core that outlined the mineralized 

zone. Results from the previous sampling programme have confirmed the merits of this 

approach;  

 Alternatively, if AAC provides the historic assay data and pulps of the historic drilling program, 

their quality will be assessed and re-analysed for an elemental suite which also includes the 

LREE. The QA/QC procedures followed will be compliant with the SAMREC and JORC Codes. 

A comparative study which compares historic vs. new AAPS analyses will be conducted. If the 

correlation is statistically acceptable, the data can form the basis for an Inferred Mineral 

Resource estimate which includes the elements W, LREE and Mo; 

 With land access in place, the diamond drilling will be resumed with the aim to: 

 Selectively twin previous intersections to confirm historic data; and  

 Drill closely spaced (50 m) infill boreholes to confirm lateral continuity of thickness and grade 

of the mineralized zone between the widely spaced historic boreholes;  

 With AAPS historic assay and pulp assay data in place, the extent of this drilling programme 

could be reduced; 

 It is expected that successful completion of the above programme should allow the estimation of 

an Indicated Mineral Resource compliant with the SAMREC and JORC Codes; and  

 Concurrent with the drilling program, detailed mineralogical and preliminary metallurgical studies 

will be initiated with the aim to confirm historic AAPS data, support the resource statement and 

work toward a pre-feasibility study. A bulk sample may be required and could be obtained by 

drilling large diameter boreholes. 
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