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DISCLAIMER: 

 

 

 

This document has been prepared for Simmer and Jack Mines Limited and 

First Uranium Corporation (ñThe Clientò) by TWP CONSULTING (PTY) LTD 

(ñTWPò), based on assumptions as identified throughout the text and upon 

information and data supplied by The Client and others.  TWP is not in a 

position to, and does not, verify the accuracy of, or adopt as its own, the 

information and data supplied by others. 

 

The information presented in this report does not conform to international 

resource and reserve reporting standards, such as SAMREC and NI 43 -101 and 

must not be presented as such. 

 

TWP does not accept any legal responsibility to any person, organisation or 

company for any loss or damage suffered resulting from reliance on this report 

however caused, and whether by breach of contract, negligence or otherwise. 
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1 EXECUTIVE SUMMARY 

TWP Consulting were commissioned by Simmer and Jack Mines Limited and 
First Uranium Corporation (together ñthe Clientò) to undertake a pre-feasibility 
study for the drilling of additional exploration boreholes in order to determine 
the nature of the remaining deeper portions of the Strathmore Shaft inferred ore 
resources. 
 
The basic logic applied to the above objective was to demonstrate that a review 
of available historical geological and mining information, pertaining to the 
GOLD and URANIUM resources in the target area, could give rise to new 
thinking on how to bring these resources to account in a safe and economical 
manner. To this end, if it can be shown on the merits of available information 
that the area could support the capital cost of accessing the deeper reserves, 
then it is justifiable to motivate that funds be made available to complete a full 
feasibility study for an exploration program. 
 
Two separate approaches for testing the sensitivity of the area to support the 
capital cost were adopted: 
 

ü A review the potential of increasing the mineable area so as to óbackô calculate 
how much capital could be supported by such an area (with its contained gold 
and uranium). Refer to Figure 4, and two separately estimate the capital 
requirements of a new shaft complex and calculate what size of orebody would 
be required to support such an infrastructure. Refer to Table 11 
 
 

1.1 Shaft Configurations 

An exercise to determine viable shaft and mining strategies quickly identified 
the following criteria to be fundamental to the macroeconomic design of a future 
shaft infrastructure: 
 

ü Working through a tertiary shaft system was not a logistical option 
ü Ventilation and refrigeration cost would be significant 
ü Mine design would directly impact on available tonnage to be mined 
ü Production rates would have to be high to realise a payback on capital 
ü Resources beyond the current lease boundary would have to be found 
ü Resources below previously considered depths would have to be found 
ü Decisions on macroeconomic parameters will determine viability 

 
The output of this process was the conceptualisation of four shaft configuration 
scenarios. These were used as the basis for this study. [NB: A more detailed 
description together with the engineering assumptions is available in a separate 
document.] 
 

1.1.1. Scenario 0: This diagram merely reflects the current shaft configurations 
relevant to the area under review 

1.1.2. Scenario 2b: This is based on the original feasibility study work but extending 
the tertiary twin shaft system down to 5 000 m below surface 
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1.1.3. Scenario 3b: Extend the Strathmore sub shaft back to surface for men and 
material, sink tertiary production and ventilation shafts to 5 000 m below 
surface, with all rock hoisted to surface via 10 shaft 

1.1.4. Scenario 4b: Construct a new production shaft from surface and sink  
production and ventilation sub-shafts to 5 000 m below surface, with all rock 
hoisted to surface via 10 shaft 
 
In all scenarios it has been assumed that the capital for the refurbishment of 
certain parts of the infrastructure for the Strathmore Sub-Shafts is common and 
would be provided for as part of the normal mine rehabilitation for gaining 
access to the measured and indicated reserves in this currently flooded area. In 
this exercise we have made additional provision for fully recommissioning of the 
men, material and rock handling systems as well as the ventilation shaft. It has 
to be emphasised in this context that should future work lead to the 
establishment of a new shaft mining area, the Strathmore reserves mentioned 
above should report to the new infrastructure. 
 
In the course of reviewing the macro design parameters for this part of the 
project, the team considered the technical implications of mining at depths in 
excess of 4 500 m. The consensus opinion was that based on current mining 
activities in South Africa and works done by the CSIR on behalf of the industry 
(Project ñDeep Mineò); it is considered technically feasible to mine as envisaged 
in this document. 
 
A capital estimate of desktop study class was done for scenarios 2b, 3b and 4b 
which included provisions for ore reserve development and initial production 
mining equipment (TABLES 8, 9 & 11). 

 
1.2 Result of first approach: 

 
In determining available resources and reserves and how much capital can be 
supported, the cumulative increase in the area available to be mined in three 
dimensions was considered: 
 

ü In concentric circles, from a hypothetical shaft position, with radii of 3 000 m, 
3 500 m, 4 000 m and 4 500 m. The latter indicating the maximum horizontal 
distance that is sensible to mine from the shaft infrastructure at the proposed 
depths 
 

ü In cumulative depth of mining operations at 4 000 m, 4 500 m and 5 000 m 
below surface 
 

ü How much of the reserves in these areas lie both within and outside of the 
current lease boundary 
 
The reason for this approach was to better understand how the 
abovementioned criteria impacted on decisions about shaft position, final depth, 
etc. Another significant parameter that impacts on available tonnages is the 
discount factor applied to reef losses. A particularly pessimistic view has been 
taken in this regard due to the significant faulting in the area, as well as the 
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mining depth. The input parameters and the results of this estimate 
(considering the limited and unverifiable data) are shown below in Table 1. 

 

Table 1 Summary of estimated values. 

 

 Resource Reserve 

Maximum depth considered           5 km 

Maximum distance from shaft         4.5 km 

Total tonnes 110,523,000 44,209,000 

Au grade (g/t) * 9.91 8.39 

U3O8 grade (kg/tonne)* 3.6 0.5 

Au content (tonnes) 1095 371 

U3O8 content (lb) 121,830,000 48,732,000 

 
*Gold and uranium grades calculated using cmg/t and cmkg/t values from Table 3 as these 
values are the most consistent across different data sources. 

 
It is clear that these numbers vary from grades used in older reports. The work 
done by Minxcon to define the so called ñGeo-zone 8ò which comprises most of 
this area lying within the current mining lease has been used for verification. 
Numbers in this report differ because alternative combinations of mining blocks 
and a much greater mining area have been considered. Having said this, it 
MUST be emphasised that this is not a rigorous treatment of the tonnages or 
the gold and uranium content of the target area and a significant amount of 
work still has to be done on the geology and grade models.  At present it 
cannot be signed off as a resource by a competent person. 
 
In terms of the uranium content of the target area, Table 3 and Table 7 indicate 
the estimated metal content. However, there is even less information available 
to determine the accuracy of our numbers and it is noted that there are some 
significant differences between various sources of information covering the 
target area.  Interestingly, a significant tonnage (30 million tonnes) is estimated 

to lie within 3.5 km of the proposed shaft at less than 4 km deep (Table 5). This 

suggests a further option (which has not been evaluated in this report) of 
commissioning a short sub-shaft to commence mining these reserves 
concurrently with deepening to the final shaft depth in order to reduce cash flow 
requirements and risk. 
 

 
1.3 Result of second approach: 

 
In determining the conceptual capital requirements and then calculating how 
much ore resource is required to support this capital, section 10 of this 
document refers to the capital expenditure requirements for the shaft systems 
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and is detailed further in TABLE 13. However, surface infrastructure of R72.76 
million plus the mining Capex in TABLES 10 and 11 have to be added. 
 
This gives a total range of Capex for the scenarios investigated in this report of 
between R9 400 million and R10 020 million in todayôs money terms.  
 

1.4 Conclusion 

 
It is the opinion of the undersigned that there is sufficient reason to proceed 
with a feasibility study for further exploration in the target area that runs in 
parallel with the possible preliminary rehabilitation and de-watering of the 
Strathmore Shaft system. 
 
This exploration work is critical to provide the appropriate level of information to 
a future pre-feasibility study for the establishment of a new shaft infrastructure 
for the area defined and targeted in this report and as represented in Figure 4. 
However, this report also emphasizes that more tonnes (resources) are 
required to sustain a significant mining rate for a period of at least 20 years in 
order to justify the risk and cost of mining at up to 5 000 m below surface.  
 
It is recommended that work is now done to refine the details for the drilling of 
up to 43 500m of exploration holes at a exploration programme pre-feasibility 
estimated cost of R167,4 million. This is to be scheduled over the next 2 to 3 
years as indicated in Table 9. The amount includes a 25% contingency and is 
un-escalated. 
 
Buffelsfontein Gold Mines Limited, who is the holder of old order mining rights 
should as quickly as possible, convert all rights to new order rights. Refer to 
section 3.6 below and the surface rights maps in Figure 7. 
 
Buffelsfontein Gold Mines Limited also holds a prospecting right for uranium 
over the target area and these prospecting rights should be converted to 
include gold prospecting rights. Also indicated in the appropriate map in Figure 
7. 
 
On the basis of this pre-feasibility study to determine the need and justification for 
expenditure on exploration drilling, the undersigned recommends that a full feasibility 
is commenced to conduct the proposed drilling program. As indicated in the 
tabulated summary below ( 

Table 2), this has the opportunity of improving the classification of the 

inferred resources to yield 518 500 oz of gold per annum and 48.7 million 
lbs of uranium per annum with an NPV return of R4 bn over the mining life 
of 21 years.   
 
This opportunity must be confirmed by additional exploration drilling. 
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Table 2: Summary of estimated economic parameters 

 

METRICS 
INSIDE 
LEASE 

TOTAL 
TARGET 

COMMENTS 

Gold (oz) Produced:   A gold recovery of 96% is used 

Monthly 42 800 43 200 These monthly figures are achieved 

Annually 513 700 518 500 when the shaft has reached 

Life of Mine 6 000 000 11 900 000 steady state full production 

U3O8 (lbs) Produced:    

Monthly 174 900 176 600 A uranium recovery of 73% is used 

Annually 2 099 000 2 118 800  

Life of Mine 24 700 000 48 700 000  

Reserve:    

Million Tonne 22 375 000 44 209 000 Reef tonne has been discounted by  

Resource:   60% for geology, support, etc 

Million Tonne 55 938 000 110 523 000  

Cash Costs:   Gold (Au equivalent) 

$/oz 313 (256) 313 (256)  

R 1000/Kg 90.1 (73.5) 90.1 (73.5)  

Phase 1 Capex (Rôm)  167,4 167,4 For 43 500m of exploration drilling 

Project Capex (Rôm)   10 741 10 741  

    

Life of Mine (Yrs) 10 21 At 160ktpm ROM in both cases 

NPV (Rôm) 744 4 066  

Concept Confidence:    

Technical 70% 70% Supported by practice and research 

Commercial 30% 60% Investor perceptions of safety 

 
The metrics in table 2 have been subject to some initial sensitivity 
analysis as shown in Figure 5 which indicates that a future project would 
be sensitive to the amount of available tonnage at the grades anticipated 
in this report. 
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Signed in Johannesburg,  

For and on behalf of TWP Consulting (Pty) Ltd 

 

 

 

 

Jim Porter 

 Principal Mining Engineer 

 

 

 

 Olla Van Der Walt  

 Consultant  

 

 

 

Mark Grodner 

 Consultant Geologist 

 

 

 

Mike Grummitt 

 Senior Mining Engineer 
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2 INTRODUCTION & APPROACH 

Our understanding of The Clientôs immediate requirements was for there to be a pre-
feasibility study in order to determine the viability of continuing to a feasibility study for the 
drilling of new exploration holes in the down dip extension to the Vaal Reef lying within the 
current mining lease and extending beyond. The results of this exploration program could 
lead to the construction of a new shaft system at its ultimate objective and providing access 
to some 2.7 million square metres of resources on the Vaal Reef horizons, extending to a 
depth of some 5 000 m below surface. It is assumed that maximum use is to be made of 
any remaining and existing resources and infrastructure available at the existing Strathmore 
Shaft and associated workings. 
 
To this end, if it could be shown on the merits of available information that the area could 
support the capital cost of accessing the deeper reserves, then it is justifiable to motivate 
that funds be made available to complete a full feasibility study for the geological analysis 
and a cost based estimate for an exploration programme of the down dip extensions of the 
orebody, as depicted in Figure 1. 
 
From the outset it was clear to TWP that for any meaningful recommendation to be made 
we needed to adopt a clear and simple approach: 
 

ü A core team of geologist, mining and shaft engineers, experienced with deep level mining in 
a similar environment to that envisaged at Strathmore, should be assembled 

ü That only a broad assessment could be made in the time available, of the various 
geological, mining and economic factors that would justify the additional exploration work 

ü That a basic set of shaft access options was to be considered in order to test the concept of 
new mining options for the client 

ü That two parallel routes be taken to test the viability of progressing to a feasibility study for 
the exploration: 

 Review the potential of increasing the mineable area so as to óbackô calculate how much 
capital could be supported by such an area (with its contained gold and uranium) 

 To separately estimate the capital requirements of a new shaft complex and calculate what 
size of orebody would be required to support such an infrastructure 

ü By comparing the results of the two exercises we would be able to determine the sensitivity 
of the project and the magnitude of the basic financial and mining risks involved 
 
The following sections summarise the work and importantly the assumptions that the 
team undertook to arrive at the conclusions contained in the executive summary. 
 

3 GEOLOGY 

The target orebody of the proposed deep level mining project is the down-dip extensions of 
the Vaal Reef. The Vaal Reef has been extensively mined at Buffelsfontein and 
Hartebeesfontein Gold Mines, which lie adjacent to and up-dip of the proposed new mining 
area.  
 
It is suggested that the gold mineralisation that was exploited on these mines 
(Buffelsfontein and Hartebeesfontein) may indeed extend to deeper levels and now that 
there is mining technology available to exploit the reef at greater depths, it may prove 
economically viable to mine. 
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The first question to consider in the economic analysis of the viability of mining this deeper 
orebody is: Are the geological (gold and uranium) resources actually present in sufficient 
quantity and of high enough quality? These features are fixed and unlike the other technical 
considerations cannot be engineered around. In the analysis of the geology it is important 
to consider both the distribution of metal grades within the reef, the thickness of the reef 
and how various blocks of reef are broken up by faults.  These factors together define the 
3D distribution of the metal content and hence the type of mining that will be needed to 
exploit the deposit. 
 
Only limited geological data was available for analysis and the validity of this data was 
unknown. As such it will obviously be biased in some aspects. The grade and tonnage can 
be approximated using several geological tools; understanding of the geological 
environment (sedimentology), understanding the geostatistical characteristics and under-
taking drilling to confirm these. 
 
Whilst due care has been taken to ensure that the information derived from this restricted 
data is geologically reasonable, it cannot be considered to be of sufficient quality for use 
beyond a pre-feasibility to justify further exploration drilling, such as contemplated in this 
document. 
 

3.1 Regional Geology 

The plan below Figure 4shows the estimated projection of the plane of orebody into the 
unmined areas.  The reef dips to the south-east at approximately 25 degrees.  What is 
immediately evident is the presence of two large-scale faults (indicated in blue), namely the 
Jersey and the Trough Fault. These faults have throws of between 500 and 900 m.  Other 
major faults have also been identified within the structural blocks close to the existing 
Strathmore Shaft and the possible location of a new shaft almost due west of Strathmore.  
Plans of the mined out area indicate that there are even more, smaller scale faults within 
each of these blocks. It must be remembered that all the ore resource blocks, including 
those further from the shaft and at greater depths will have the same degree of structural 
disturbances. 
 
The adjacent mines, including Hartebeesfontein, Buffelsfontein, have significant faulting 
which represents the major geological problem. This in terms of loss of ore resource, 
difficulty in accessing fault blocks in a reasonable mining sequence and finally the impact of 
seismicity associated with movement along the faults. All of these problems can be 
engineered around to a greater or lesser extent, but must be borne in mind when for 
example determining the potential tonnage build-up. The difficulty in accessing various 
structural blocks and the need to slow down the mining rate to reduce the energy release 
rates (ERR) (and hence the chance of a significant seismic event) will reduce the rate and 
amount of tonne (and more importantly gold) that can be produced. 
 
It is for these reasons that an ore production rate was limited to 160 000 t/m. 
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3.2 Sedimentology 

It appears as though the majority of the down-dip extensions (i.e. the mining target) of the 
orebody will lie within an area similar to ñGeo-zone 8ò as defined by Minxcon1.  Here, the 
Vaal Reef consists of up to three conglomerate bands, each approximately 10 cm thick.  
The oligomictic pebbles occur in an argillaceous matrix with argillaceous quartzite bands in 
between forming a package of approximately 80 cm in thickness. 
The paleo-current analyses described in Mineral Deposits of Southern Africa (1986) in the 
paper ñThe Klerksdorp Goldfieldò by Antrobus et al indicate a flow to the South-East.  This 
agrees with the channel thickness trends observed from the mined out areas (Figure 1).  It 
is important to note that even though the channel is thicker, the gold content in reef 
package remains the same.  The internal quartzites have widened the reef without adding 
gold.  There is a clear definition of an eastern grade increase and an opposite trend for the 
channel thickness which accounts for this consistency in gold content. 
 

 
 

Figure 1:  Channel width ï broadening channel of between 50 and 150 cm flowing 

dowards towards the proposed mining area (red circle). 

 
3.3 Geostatistical and statistical treatment of metal grades 

The available grade information in the southernmost portions adjacent to mined out areas 
indicates that the reef was stoped at 120 cm with an average of 1522 cm g/t as indicated in 

Table 3. What information that could be gleaned from reports suggests that the average 

channel width was 20.9 cm (Table 3).  This value probably indicates the summed 

thickness of the conglomerate bands within the Vaal Reef package.  The information was 
combined with the geological exploration borehole information to roughly indicate the type 
of grades and tonnages that can be expected (Table 3 and Table 4).  The values compared 

                                                 
1
 Anonymous report entitled ñSimmer & Jack Buffelsfontein Gold Mine Resource Estimation Report 2006ò from Minxcon 



TWP CONSULTING  (PTY) LTD THE ATRIUM 7TH AVE T: +27 11 356 7300 

  & Rustenburg Rd F: +27 11 356 7500 

  Melvillle 2092  E: twpinfo@twp.co.za  

  PO Box 61232 

  Marshalltown 2107 www.twp.co.za 

 Reg No. 2001/002943/07 Directors Nigel Townshend* (CEO) 

    Steve Dewsbery* 
  * British  Digby Glover 
    Murray MacNab 

COMPLETE SOLUTIONS  

FOR THE MINING  

AND MINERALS INDUSTRY  

P
a

g
e1

2
 

favourably to the detailed geostatistical analysis undertaken by Minxcon
1
 of the mined out 

area. 
 
Interestingly, the variogram of channel width indicates that there is a gentle but continuous 
increase in the variability of channel width with longer and longer ranges (Figure 2).  This 
suggests that there are no large well-defined channels but rather a network of interlacing 
smaller ones.  This sort of sedimentary environment is more conducive to a consistent 
grade. 
 
 

 
Figure 2:  Variogram of channel width values.  Note the gentle, but consistent 

increase in variability. 
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Figure 3:  Examples of large gold value ranges, both in excess of 200 m 
 
 
The range of influence for these variograms is long, in excess of 200 m (Figure 3).  These 
ranges are calculated for the gold distribution, but the uranium content is not as consistent.  
Again, these long ranges indicate a more uniform sedimentary environment and hence the 
appropriateness of using the geostatistical characteristics of Geo-zone 8 (as defined by 
Minxcon) in the down-dip areas.  The variability in the uranium values is most likely due to 
the smaller number of samples. 
 
Borehole results indicate an average channel grade of 144.4 g/t over a 20.5 cm channel or 
2522 cm g/t.  It is considered that the assay values reported in December 1989 have 
created a false impression of the true grades.  The reported borehole assays for that year 
averaged out at 277.5 g/t compared to other reported averages (for the same boreholes) of 
57.3 and 57.9 g/t in earlier years.  The data may be incorrect but this could not be verified.  
When reef widths do not vary significantly, there is probably a relatively consistent 
sedimentological environment.  It appears as though the quoted channel widths in the 
mined out areas include the internal partings, where-as the borehole values only consider 
the conglomerates.  Taking this into account, the reef widths are essentially the same.  If 
one looks at the total gold content (cmg/t) the values are also very similar.  The 
significance of this is that the grades of the up-dip areas could be applied to the 
unmined areas with a greater level of confidence. 

 
Table 3: Characteristics of reef derived from information of the mined out areas, 

previous estimates and raw borehole information.  These are all metric values. 

Borehole cm Au (g/t) 
U308 
(kg/t) 

cmg/t 
Au 

13cmKg/
t U308 

2468/1 24.0 19.1 3.2 457 54.4 



TWP CONSULTING  (PTY) LTD THE ATRIUM 7TH AVE T: +27 11 356 7300 

  & Rustenburg Rd F: +27 11 356 7500 

  Melvillle 2092  E: twpinfo@twp.co.za  

  PO Box 61232 

  Marshalltown 2107 www.twp.co.za 

 Reg No. 2001/002943/07 Directors Nigel Townshend* (CEO) 

    Steve Dewsbery* 
  * British  Digby Glover 
    Murray MacNab 

COMPLETE SOLUTIONS  

FOR THE MINING  

AND MINERALS INDUSTRY  

P
a

g
e1

4
 

2468/3 8.5 190.1 10.7 1614 153.1 

2866/1A 18.0 172.3 14.8 3102 188.1 

2866/2 18.9 237.1 22.1 4485 165.1 

2866/8 14.2 31.8 - 453 25.5 

3367/1 13.1 318.2 5.7 4156 57.4 

3146/4  - - - - -  

1899 46.3 80.0 2.6 3707 111.4 

1982 20.7 106.6 5.1 2206 82.6 

1962 -  - - - -  

Borehole average 20.5 144.4 9.2 2522 104.7 

Quoted block results 
 

Strathmore tertiary block ï
acceptable borehole values 
Feb ó88 

20.6 67.2 3.4 1385 66.1 

Note to Acting Senior 
Manager Western Transvaal 
Area GENCOR from GM 
Buffelsfontein ï Sep ó85 

21.2 71.4 - 1514  - 

Estimated ñreservesò up to 3 
km from shaft to 4054 MBS 

 - - - 1297  - 

Strathmore Tertiary Shaft 
Project ï Capital Estimate 
May ó89 

 - - - 1425  - 

Strathmore tertiary shaft ó88  -  -  - 1480   

Block average 20.9 69.3 3.4 1522 71.06 

Minxcon Geo-zone 8 86* 17.7 0.6 1525 51.6 

Overall average 20.7 89.6 4.4 1856 75.9 

At quoted tramming width 177 8.39** 0.5 1448 8.7*** 
*This considers the whole reef package and not just the conglomerate thickness and it thus cannot be 
compared. 
** Based on cmg/t value. 
*** Based on kg/t value. 

Unfortunately, there is only very limited information (only some borehole intersection 
thicknesses and data of the mined out areas) and no true sedimentological models or 
geostatistical characterisation (e.g. indicator kriging) of the proposed mining target area to 
confirm this.  The only direct geostatistical information is of the gold estimates of the 
various boreholes.  However, as mentioned above, the geostatistical characteristics of the 
up-dip area with similar sedimentological characteristics has been utilised.  But, gold 
content estimates can only be considered as a rough approximation. 
 
Two other reefs occur within the property.  The óCô Reef is only developed in a restricted 
area around Oranje Shaft where it is reported as occurring in a series of narrow channels.  
No grade information is available, but reports indicate that the reef cannot be considered as 
a mining target due its limited extent.  The Buffelsdoorn Reef lies some 1,850 m beneath 
the Vaal Reef and has not been intersected in the exploration boreholes examined.  No 
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values have been reported for this reef.  It is assumed that as this reef was not exploited at 
shallower depths that there is no significant gold or uranium mineralisation. 
 
Using the available data the channel width and grade of the Vaal Reef is estimated to 20.9 
cm and 69.3 g/t respectively (3.4 Kg/t U308). When this gold content is converted to the 
tramming width of 177 cm, the grade drops to 8.39 g/t gold and 0.5 Kg/t U308. 
 

3.4 Deposit Resources 

The tonnages contained in blocks of ground within 4.5 km of the shaft and up to 5 km below 
surface were determined.  The areas between major fault blocks were measured and then 
multiplied by the mining width.  The tramming width of 177 cm was used for the tonnage 
calculations.  Due to the low degree of resolution of the plans, the tonnage calculations 
represent rough estimates only but do give an indication of the order of magnitude of the 
ore available. 
 
To the East of the down-throw Jersey and Trough Faults, the reef rapidly reaches a depth 
of 5 km below surface (confirmed by the intersections on boreholes 1711 and 1683).  On 
the western (up-thrown) side of the Trough Fault, the limiting factor appears to be the 
distance from the proposed shaft, rather than the depth of the reef.  A single borehole 
(3146/4) drilled from an exploration drive indicates a reef depth of 4117 m below surface.  
The table below defines the distribution of the reef tonnages at various depths and 
distances from the proposed shaft.  The tonnages are sub-divided into that ground 
inside and that ground outside of the existing mining lease area, as far as could be 
determined from the available plans.  

Table 4: Tonnage distributions 

Depth Radius Within 3.5 km  3.5 to 4.0 km 4.0 to 4.5 km Total 

< 4 km deep Inside 30,675,454 1,878,000 1,402,704 33,956,158 

  Outside 0 0 0 0 

4 to 4.5 km deep Inside 9,490,954 0 8,402,699 17,893,653 

  Outside 10,502,891 0 6,277,390 16,780,281 

4.5 to 5 km deep Inside 0 0 4,087,839 4,087,839 

  Outside 27,531,929 0 10,273,454 37,805,383 

Total Inside 40,166,408 1,878,000 13,893,241 55,937,650 

  Outside 38,034,819 0 16,550,844 54,585,663 

Grand total   78,201,227 1,878,000 30,444,085 110,523,313 

 
A significant tonnage (30,675,000 t) lies within 3.5 km of the proposed shaft at less than 4 

km deep (Table 4).  A total tonnage of just over 110 million t can be estimated for all the 

ground within 4.5 km of the proposed shaft to a depth of 5 km.  The structural geology of 
the area is complex and will have a major impact on the mining.  Within bounds of the 
larger structural blocks (which themselves cause a loss of ground), approximately 20% of 
the ground between the large discontinuities can be expected to be lost to faults.  In 
November 1989 Buffelsfontein Gold Mining Company Ltd. Analysed the Strathmore Tertiary 
Block, adjacent to the existing Strathmore Shaft.  In this analysis the geological losses were 
estimated at 40%, which included the larger scale faults. 
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However, in the current analysis, the effect of the larger faults was taken into account by 
only measuring the area in between. Clamping pillars around these faults can result in a 
further 10 to 15% loss of ground, with further mining losses also between 10 and 15%. 
 
Thus, a conservative view has been taken of the extraction ratio. The reduced 
tonnage calculation is: 
 
Original tonnage (within large fault blocks) less small fault loss less clamping pillar loss 
less mining loss or 100% - 20% - 15% - 15% = 60% loss 
 

An overall loss of some 60% is thus assumed ï the discounted values are shown in Table 
5 
 

Table 5:  Reduced tonnes (considering 60% losses) 

Depth Radius Within 3.5 km  3.5 to 4.0 km 4.0 to 4.5 km Total 

< 4 km deep Inside 12,270,182 751,200 561,082 13,582,463 

  Outside 0 0 0 0 

4 to 4.5 km deep Inside 3,796,381 0 3,361,080 7,157,461 

  Outside 4,201,156 0 2,510,956 6,712,112 

4.5 to 5 km deep Inside 0 0 1,635,135 1,635,135 

  Outside 11,012,772 0 4,109,382 15,122,153 

Total Inside 16,066,563 751,200 5,557,297 22,375,060 

  Outside 15,213,928 0 6,620,337 21,834,265 

Grand total   31,280,491 751,200 12,177,634 44,209,325 

 
Assuming the following: 

 Tramming grade of 8.39 g/t 

 Tramming width of 177 cm and 

 Channel width of 21 cm 
 
The in-situ gold content can therefore be estimated.  It is vital to remember that this is 
based on limited geological information, rough measurements and several assumptions.  
The assumptions include that the grade values of the up-dip area will continue downwards.  
The gold content values shown in Table 6 are not necessarily representative and cannot be 
used in any sort of official documentation without a disclaimer to this effect. 
 
The grade value (over tramming width) of the up-dip mined out areas is 8.39 g/t.  Using this 
value, some 371 tonnes of gold could be present. 
 
 
 

Table 6: Gold content (tonnes) 
 

Depth Radius Within 3.5 km  3.5 to 4.0 km 
4.0 to 4.5 

km 
Total 

< 4 km deep Inside 102.95 6.30 4.71 113.96 
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  Outside 0 0 0 0 

4 to 4.5 km deep Inside 31.85 0 28.20 60.05 

  Outside 35.25 0 21.07 56.31 

4.5 to 5 km deep Inside 0 0 13.72 13.72 

  Outside 92.40 0 34.48 126.87 

Total Inside 134.80 6.30 46.63 187.73 

  Outside 127.64 0 55.54 183.19 

Grand total   262.44 6.30 102.17 370.92 

 
Considering the uranium values quoted in Table 3, the possible U308 content can be 
derived.  This is shown in Table 7. 
 

Table 7: U308 content (lbs) 

Depth Radius Within 3.5 km  3.5 to 4.0 km 
4.0 to 4.5 

km Total 

< 4 km deep Inside 48,421,746 2,964,457 2,214,193 53,600,395 

  Outside 0 0 0 0 

4 to 4.5 km deep Inside 14,981,638 0 13,263,808 28,245,446 

  Outside 16,578,998 0 9,908,971 26,487,969 

4.5 to 5 km deep Inside 0 0 6,452,725 6,452,725 

  Outside 43,459,636 0 16,216,828 59,676,464 

Total Inside 63,403,383 2,964,457 21,930,727 88,298,567 

  Outside 60,038,634 0 26,125,799 86,164,433 

Grand total   123,442,017 2,964,457 48,056,526 174,462,999 

 
To confirm the position and grade of the reef a series of boreholes can be drilled.  The 
characteristics of these boreholes are summarised in Table 8 and Table 9. 
 
During the drilling of these exploration boreholes it may be found that the reef can extend to 
a depth of at least 5,000 m.  It is for this reason that the potential resources are considered 
to this depth during this analysis. 

 

 

3.5 Suggested Exploration Drilling Programme 

It is suggested that the area in the immediate vicinity of the proposed shaft is first examined 
in more detail as there are indications that there is approximately 31 million tonne which 
represents almost ¾ of the roughly calculated resource in that area alone. To confirm the 
position and grade of the reef a series of boreholes can be drilled.  The characteristics of 

these boreholes are summarised in Table 8 and Table 9. 
 

A broad-based estimation of the number and position of the boreholes that would be necessary was 
made, based on the limited data that was available (as indicated in Figure 4).  The rationale behind the 
borehole positioning was more to determine the structural characteristics of the target area as well as to 
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confirm the sedimentology of the area.  Drilling depths and hence cost prevent the drilling of sufficient 
holes to accurately define the geostatistical characteristics of the various portions of the orebody.  Table 
8 indicates the general position of the proposed boreholes and  

Table 9 9 the approximate drilling costs.  Both the borehole positions and the costs will be 

refined as more information is available during the course of the feasibility study. 
 

Table 8: Positions and depths of possible boreholes. 

Borehole X Y 
Depth 

(m) 

1 73,600 12400 3,750 

2 72800 12100 3,500 

3 74750 11950 3,500 

4 75500 11800 4,750 

5 74100 10900 4,500 

6 72100 10750 4,750 

7 78500 13800 4,000 

8 77200 12800 4,000 

9 78000 11500 4,750 

 
 

 

Table 9:  Drilling depths and approximate costs. Figure 4 shows the borehole 

positions. 

Borehole Depth (m) No. deflections Deflection length (m) Total length (m) Cost (ZAR) 

1 3,750 4 800 4,550 14,004,900 

2 3,500 4 800 4,300 13,235,400 

3 3,500 4 800 4,300 13,235,400 

Total Phase 1 10,750 12 2,400 13,150 40,475,700 

4 4,750 3 600 5,350 16,467,300 

5 4,500 3 600 5,100 15,697,800 

6 4,750 3 600 5,350 16,467,300 

Total Phase 2 14,000 9 1,800 15,800 48,632,400 

7 4,000 3 600 4,600 14,158,800 

8 4,000 3 600 4,600 14,158,800 

9 4,750 3 600 5,350 16,467,300 

Total Phase 3 12,750 9 1,800 14,550 44,784,900 

Grand total 37,500 30 6,000 43,500 133,893,000 
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These estimates do include site establishment and rehabilitation.  Additional costs including 
the supply of diesel and water, casing, rig refurbishment and vehicles for core transport are 
not included and a suitable contingency of 25% should be added to these numbers. 
 
Considering the depth of the holes, only a limited number of rigs are available.  These rigs 
should be ñbookedò as soon as the funds are available, as drilling of each hole would take 
in the order of 24 months.  The above table considers only using a South African supplier 
as using an overseas drilling contractor would probably prove considerably more 
expensive. 
 

3.6 Mineral Rights Applications 

 
Buffelsfontein Gold Mines Limited is the holder of old order mining rights over the area 
marked on the plan (Annexure 1) for gold only. Application to convert those rights to new 
order rights has been made, and this is the plan that is drawn up for that purpose. 
 
Buffelsfontein Gold Mines Limited also holds a prospecting right for uranium over the whole 
of that area plus the area to the east as shown on the plan called prospecting right 
(Annexure 2). The effect of this is that all of the area shown is sterilized to third party 
applications. In addition Buffelsfontein Gold Mines Limited will make an application to also 
apply for prospecting rights for the area covered by the shading which it does not already 
have the gold rights. 
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4 MINING AND ENGINEERING 

In total, 8 different options for accessing the flooded portion of Strathmore Shaft and the 
reserves down to 5 000 m below surface, were considered. The schematic diagrams shown 
in FIGURE 4, 5 and 6 represent these options. In general, after the site visit to the 
underground operations during the course of November 2007, the team decided that with the 
exception of 10 Shaft, we could no longer assume that any further underground engineering 
infrastructure would be usable by this project. In all cases where the Strathmore Shaft is to 
be re-furbished, this was taken as a common item in the capital provisions. 
 

5.1 Level Spacing 

 

ü 90m vertical distance between levels 
ü Following from the above, this will give 21 Levels. 
ü Strike Haulages 65m below reef in the footwall 
ü It is assumed that at any one time 4 levels will be stoping and 2 levels developing 
ü Tertiary Shaft Sinking (Scenarios 2b, 3b & 4b) 

Allow for shaft pillar extraction prior to stoping and a steel tower in the shaft if the shaft 
passes through the reef horizon. 
 
 

5.2 Rock Engineering Considerations 

For the purposes of this exercise, we have relied on the work done by the CSIR Project 
ñDeep Mineò. The design criteria and stoping methodologies for the sequential grid mining 
method at depths exceeding 4 000 m were adopted. A simple model was created using basic 
mine planning criteria in order to test the viability of both the production rates required as well 
as determine the amount of access development and confirm details such as tramming 
widths, etc.. 
 
 

5.3 Mining Equipment and Development Capital Expenditure Requirements 

To achieve the 18 months developed stoping reserve the following estimated Capital 
Expenditure will be required: 

 
5.3.1 Development 

 

Table 10:  Capital Access Development 

Item Cubic Metres Rand Millions 

Shaft Crosscuts to Apex 
Position on 5 Levels 

129 500 233 

Level Development (Twin 
Haulage, Raises, 
Boxholes, Travelling ways) 

689 811 1 242 

Development Total 819 311 1 475 
 

 

 

5.3.2 Mining Equipment 
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Table 11: Table 9: Capital Mining Equipment 

Item Rand Millions 

Development Equipment (includes 
mechanized equipment for haulage 
development) 

31.5 

Rolling Stock 18.3 

Stope Equipping 18.0 

Auxiliary Ventilation 3.1 

Underground Workshops 1.3 

Mining Equipment Total 72.2 

Grand Total 1 547.2 
 
 

5.4 Mining Manpower 

Mining manpower requirements were assumed to be same as current industry operations. 
 

6 PROCESSING 

Requirements will be the same as current operations. However, for the new surface shaft 
additional ore handling facilities have been provided. 

 
7 TAILINGS & EFFLUENT DISPOSAL 

Requirements will be the same as current operation. 

 
8 POWER SUPPLY, DISTRIBUTION & COMMUNICATIONS 

Requirements will be the same as current operation. 

 
9 ENVIRONMENTAL 

Requirements will be the same as current operation. 

 
10 TOTAL CAPITAL EXPENDITURE ESTIMATE 

 
10.1 Scenarios examined: 

Capex will be estimated for Scenarios 2B, 3B & 4B. In all scenarios it has been assumed that 
the capital for the refurbishment of the Strathmore Sub-Shafts is common and would be 
provided for as part of the normal mine rehabilitation for gaining access to the measured and 
indicated reserves in this currently flooded area. 
 

10.2 Eastern Shaft: 

No capital provision to be made as it is assumed that any Capex for rehabilitation is provided 
for in the current Buffelsfontein budget, since the shaft will have to be rehabilitated whether 
or not the Strathmore project proceeds.  Eastern Shaft will be the main pumping shaft for 
dewatering Hartebeesfontein/Buffelsfontein sections of Buffelsfontein Gold Mine. 
 
Note:  It is further assumed that the pumping installation at Eastern Shaft currently being 
upgraded as part of the pumping JV with Anglo/Stilfontein will adequately handle pumping to 
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surface of the current inflows.  Additional water from fissure water as the new levels are 
opened up below 37 level will be recycled underground as part of the machine water.  It is 
also expected that fissure water will decrease at depth due to ñtighteningò of the strata. 
 

10.3 Strathmore Shaft Surface Infrastructure (Scenarios 3b & 4b) 

Take Client Case Study (A) as the base cost and add in approximately R50 million for a new 
BMR winder for Man/Material hoisting. 
 

10.4 Common Capex ï applicable to all Scenarios 

10.4.1 Refrigeration 

All scenarios will require varying degrees of refrigeration.  Scenario 2b will be the most 
difficult to provide as heat rejection will be a problem since the refrigeration plant will have to 
be sited underground. 
 
Scenarios 3b & 4b ï refrigeration plant can be sited on surface at the top of the new surface 
shaft access.  Ice tubes will then be made and fed underground to the working levels. 
 

10.4.2 Ventilation 

It is assumed that both the Eastern and Southern Surface fans will remain in operation for all 
scenarios 
 

10.4.3 Compressed air 

No additional capital is to be provided for compressed air as current compressors at Eastern 
Shaft were sufficient for 300 000 tonne per month production, and we are now targeting 150 
000 tonne per month from the Strathmore Tertiary project.  If there is any shortfall in drilling 
capacity it will be taken up with electric hand held drills. 
 

10.4.4 Electrical Reticulation 

It is assumed that there will be sufficient Eskom power available to the Mineôs incomers and 
that the electrical reticulation down Eastern Shaft is sufficient to supply the projects needs.  
However, rehabilitation of the switch gear will be required and cabling will require 
rehabilitation as the flooded sections of the workings are dewatered. 
 

10.4.5 Winders 

Scenarios 3b & 4b 

Surface Shaft ï 
1 x man/material BMR winder (Depth of wind ~3 000m) 
Scenarios 2b, 3b & 4b 

Strathmore sub vertical ï   
1 x Double Drum Rock Winder 
1 x Double Drum Man/Material Winder 
Scenarios 2b, 3b & 4b 

Tertiary Shafts ï Depth of wind ~2 000m ï 
1 x Double Drum Rock Winder  
1 x Double Drum Men/Material Winder 
1 x Double Drum Mary Anne/Service Winder 
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It should be noted that this list of winders is pre-feasibility only and cannot be seen as the 
final future requirements. 
 

11 BUSINESS ANALYSIS 

 
In this very first step of evaluating the project the objective is to assess the principal 
fundamentals that need to be in place or what is required in this respect to make the project a 
long term viable proposition. Hence, issues such as Royalties and Taxation will be 
disregarded in the subsequent evaluation. 
 
The principal issues at stake are (In Order of Priority): 

 
ü Longterm prices of gold and U3O8 
ü Grades and associated channel width and Mine Head Grades 
ü Operating Cost 
ü Initial and Ongoing Capital Costs 
ü Production Rate 
ü Mineable Resource 

 
 

11.1 Long term Prices of Gold and Uranium 
 
Gold and U308 prices and exchange rates were obtained from Global Investment Banking. 

Cognisance should be take of the spread of ñlong termò prices particularly those of Royal 

Bank of Canada (Au) and Morgan Stanley (U308). 

 
11.2 Grades and associated Channel widths 

 
Grades are of concern, particularly cmg/t (Au) and cm.kg/t (U308) values. The concern stem 

primarily from a lack of sufficient geological information, the absence of a major portion of the 
historical records as well as conflicting observation of various sources and interpretation of 
the data. The input parameters for the economic model have been taken from Table 5, Table 
6 and Table 7. 
 

 
11.3 Operating Cost 

 
Establishing operating costs for an ñunknown mineò with an as yet unknown mine 
configuration is rather difficult. The best that can be done at this point in time is to review 
published data and reverse calculate an operating cost of known and similar mines 
preferably in the area. Data from the AngloGold Ashanti Annual Report for 2006 has been 
reversed calculated to produce the data in Table 102. Except for Mponeng the West Wits 
mines are excluded from the argument as to which mines would realistically reflect a likely 
production cost scenario to that of Strathmore. Moab is at present not in full production, 
hence, its current production cost reflects higher values than future expectations. Tau Lekoa 
is a shallow low grade VCR mine, hence not comparable to any Strathmore scenario. Great 
Noligwa and Kopanang, mine the upper areas immediately above Moab, hence their 
operating costs would be indicative of the Strathmore operating cost albeit at the lower end of 
the likely cost scenarios. It would thus be reasonable to assume that the cash operating cost 
at Strathmore1 could be between 450 and 500 R/tRoM and the total production cost between 
550 and 750 R/tRoM. The proviso is that production needs to be between say a 160 and 



TWP CONSULTING  (PTY) LTD THE ATRIUM 7TH AVE T: +27 11 356 7300 

  & Rustenburg Rd F: +27 11 356 7500 

  Melvillle 2092  E: twpinfo@twp.co.za  

  PO Box 61232 

  Marshalltown 2107 www.twp.co.za 

 Reg No. 2001/002943/07 Directors Nigel Townshend* (CEO) 

    Steve Dewsbery* 
  * British  Digby Glover 
    Murray MacNab 

COMPLETE SOLUTIONS  

FOR THE MINING  

AND MINERALS INDUSTRY  

P
a

g
e2

4
 

200 ktpm of RoM and the mine production infrastructure must be conducive of 
supporting such a production and operating cost. 
 
As an initial attempt three of the nine mine configurations contemplated for Strathmore will be 
evaluated. Viz Scenarios 2b, 3b and 4b.   Assuming that the costs associated with level 
development, stoping and ore collection are common to all scenarios, it can be argued on the 
basis of ore and waste clearance, men and material transportation to and from the 
Strathmore Tertiary Shaft that: 

 
ü Scenario 2b will have the highest cash and total production costs, say 500 R/tRoM and 

750 R/tRoM respectively. 
ü Scenario 4b will have the lowest cash and total production cost, say 450 R/tRoM and 

550 R/tRoM respectively. 
ü It would then be reasonable to assume that Scenario 3b is mid way between 2b and 4b i.e. 

475 R/tRoM and 650 R/tRoM. 
 

11.4 Initial and Ongoing Capital Costs 

 
The sum of the ñinitialò capital costs for each of the phases of infrastructure development at 
Moab is R 6 700 million2 (unescalated).    A more realistic present day range of values would 
be to escalate the R 6 700 million by about 5% pa over a five to ten year period.   The 
anticipated range for capital infrastructure cost would then be between R 8 500 million (5 yrs) 
and R11 000 million (10 yrs).   The mine configuration3 of Moab is indicative of what the 
ñinitialò capital cost of Scenarios 3b and 4b could be like. The ñinitialò capital cost of Scenario 
2b would in all probability be around two thirds of that of Scenarios 3b and 4b say 
R 4 500 million (unescalated) and R 5 500 million (5 yrs) and R 7 000 million (10 yrs) when 
escalated. 
 
The ongoing capital cost for the various AngloGold Ashanti mines were derived from their 
annual report and is quoted in Table 102. It is evident from the costs (MR/year) and the 
production (ktpm) that Moab is in a production build-up phase and that the capital 
expenditure4 includes both a component of the initial capital cost (expenditure) and ongoing 
capital cost.  Hence the Moab ongoing capital cost in Table 102 does not reflect a true 
ongoing capital cost. Referring to the ongoing costs in Table 102 for Mponeng, Great 
Noligwa and Kopanang it is evident that these mines have reached a ñquasiò steady state 
expenditure of capital, hence, it is reasonable to assume that these costs are a true ongoing 
capital costs.  
 
The fact that the ongoing capital costs for the three mines all fall within a narrow band of 
between R 278 million/year  and R 332 million/year suggest that for Strathmore an amount of 
about R 300 million/year should be allowed. 

 
 

11.5 Production Rate 

 
It is evident from the AngloGold Ashanti mines5 that RoM ore production rates of between 
160 and 200 ktpm could yield a commercially viable scenario for Strathmore.   Five 
Scenarios will be evaluated viz: 

 
ü Scenario 2b with a production of 160 ktpm of RoM 

ü Scenario 3b and 4b each with a production rate of 180 ktpm 
ü Scenario 3b and 4b each with a production rate of 200 ktpm 
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After this evaluation a production rate of 160 ktpm was adopted for the model. 

 
 
 
 

                                                 
1
 A sensitivity scenario will be conducted where the production cost will be reduced by about 5 percent to allow for future 

improved levels of productivity and the absence of a large head office overhead structure.   Refer Table 3 and 4. 
2
 Spies, D, ñPresentation on Moab Phase 2ò, 21 November 2002. 

3
 Refer diagrams of Spies, D, ñPresentation on Moab Phase 2ò, 21 November 2002. 

4
 ñExpenditureò is the term used in the Anglo Ashanti Annual Report. 

5
 Mponeng, Great Noligwa and Kopanang 
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Figure 4 Plan indicating major faults and reef depth contours. Distances from the proposed new shaft are shown in red 

arcs.  The positions of existing boreholes are shown by stars and proposed new holes by circles


