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The integrated use of IT to manage the Economic Resources 
Department at Bafokeng Rasimone Platinum Mine 
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The integration of various highly sophisticated JT applications has been impL~mented at Bafokeng 
Rasimone PLatinum Mine, a new platinum mine in the Anglo Platinum Group. This system is 
required to assist with compiling the nece~~ary geological and grade information tugether with 
safely, environmental, ventilation, nx:k engineeling aod logistical constraints, to allow the design 
of the appropriate mining. layout, to schedule this design, provide the necessary output for 
technical review and costing as well as budgeting to allow medium- and long-term business 
planning. In addition the production management and short-term planning needs must be met. 
'This includes the plotting of all underground and :surface infrastructure and excavations, givillg 
the necessary mining and best cut iniltruction~, dai ly production management, ore reserve and 
grdde management as weU as assisting with budgetary managernenL In addition all safety, health. 
environment and lisk assessment requirements and legal requirements have to be met. The system 
at Bafokeng Rasimone Platinum Mine has met lbese criteria. 
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Introduction 
The mnnugement of the ore rc.~crve on a modem platinum 
mine Baf[)keng Rasimone Platinum Mine (BRPM), some 
30 km nOt1h-wc.~l of RUSlenburg where the Merensky Reef 
of the Bushveld Complex ill mined, reqUires the integmtion 
of It number of IT applications logelber with the avai lable 
hardware tCl ensure that the safety (rescue. risk assetlsmcnt, 
accident reports), legal (ore reserve and survey plans) and 
operational (planning, grade, facie.~ , production 
management, etc.) requirements are met. The mine is 
fortunate to have been able to implement modem systems 
from the beginning and together with the experience of 
Angl(l Platinum and the access to a number of 
developmcnts within the IT field. has been able to complete 
this successfull y. 

The BRPM Economic Resource (BR) Dcparlment is the 
amalgamation of die geology. planning, rock engineering, 
survey and ventilation disciplines under the management of 
the Area Resource Manager (Figure 1). This has allowed 
considerable synergy between the technical disciplines, 
which ha .. facilitated the introduction of integrated systems 
to manage production and the ore reserve. 

BRPM is a new mine building up to a production of the 
Mercnsky Rcef of 200 000 tlmontb. The Merensky Reef ore 
re serve i s 47 million tonnes. The f irst undcrground 
produc tion occurred in February 2000. BRPM is in the 
fortunate position that it has been ahle to employ many DeW 

and state-of-the-art techniques in the mining and treating of 
the ore. These include low profile scoops, Larox filter, 
SCADA (S upervisory Control and Data Acqu isition) 
systems (Plant and underground) , fully iJJtegratcd WAN 
(Wide Area Network), computerized clocking, leaky feeder, 
etc. The approach has included the employment of English 
lit erate labour, the scrapping ()( hostels, a flatte r 
management structure and the reorganization of the 
technical services/ER dcpallments amongst others. 

Discussion 
This description is of the IT system used by the BRPM ER 
Department to manage the functi()n ~ falling in the particular 
technical ambit.<; of planning, survey and geology. The 
intention is not to market allY particular software or the 
details or any product but mlher to pnwidc a bigh level look 
at !he IT applications and the ir inlegrated use. 

The ore reserve management system is required to: 
• Determine the ore reserve tonnage and grade 
• Keep a record of the monthly extracti on of the ore 

reserve 
• Keep a record of all underground excavations 
• Provide the necessary information to allow complete 

long-, medium- and sholt-lerm planning 
• Daily management of the production 
• Preparing and plotting the necessary plans to comply 

with legal, safe ty, operational "nd planning functions 
• Report generation 
• Form part of the management information system 

(MlS), and 
• Be cost efticient, and effective. 

The mine is in the 'mine ore body' phase of the business 
cycle of a mine (Figure 2). This can be further subdivided 
in the planning cycle and management of the mine. 

Planning cycle of a mine 

Orebody geometry 
initia lly the geometry of the orebody needs to be known 
and representcd on plan. Thi s is determi ncd from a 
combination of the boreholes and data collected from 
und erground excavations. T he bnrehole databas e 
(SABLETM) allows the collectiol1 ()[ all the necessary data 
to delineate the Merensky Recf orebody beyond the CUl1-ent 
mining areas. 
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Figure I. A diagram showing the structure of the Economic Resource Department at Bafokeng Rasimone Platinum Mine 
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Figure 2. Schematic diagram of the functions required by the IT sysfem for the Economic Resource Department at Bafokcng Rasimonc 
Platinum Mine 

The data for the current excavations is plotted and 
extrapolaled by the geologist. Plotting is undertaken either 
via entry directly into the electronic plans or by digitizing 
existing plans and interpretations. This combined 
interpretation gives tlle structural model of the Merensky 
Reef orebody required to design the mine. 
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Mine design and layout 
The mine design is undertaken in the mine design package 
(CADSMine™). All the necessary excavations are designed 
to effectively mine the Merensky Reef orebody taking the 
rock engineering, ventilation and geological constraints into 
consideration. The dimensions of each excavation arc 

APCOM2003 



ploned in the design file for later use in scheduling :md 
determining the tonnage from thcse eltcnvations, thereby 
generating the production profile. The design includes inta 
alia work place name allocation and the refore section 
identification, working cosL vs. capital identificaLion, on and 
off reef idenl if iclllion , and prima ry vs. secondary 
development idcnlific.'lIiOIl. 

SCheduling 
The mining sequence is emulated by placing dependencies 
on all the mine design elements in mine dcsign package. 
This allows the speed of mining, the dehlYs for equipping, 
the completion of the preceding excavations, etc. to be 
sim ulated. The schedu le o f [he cri ti cu l path may be 
determined ;I S we ll as plug da tes unt! the qua ntit ies 
(volumes and tonn:lges) fmm all excavations for the desired 
time periods (molllhs, quarters, years, etc.). An interactive 
and iterative process can be employed Lo determine the best 
mine design to efficiently meet the required production 
profile. The determ ination of bottlenecks is possible, as 
well as the c apaciti es of all the jnfrH:Hructure can be 
determined. Some interactive work is required to determinc 
capacities of underground tmmming systems and bells. 

Valuation 
A grade model is determined usin g the sample data 
(Mineral Resource Munagement (MRM» and boreholes 
us ing the modell ing un d gcostati stics of the valuation 
package (Datmninc™). This llllegralec.J model is used to 
predict the grade (concentration am.I content) for each of Ihc 
required time periods by evaluating the area to be mined in 
lhat period. The mo.!la l production profi les are then 
generated. The determination of the ore resource is 
complete when in combination with the mine desi gn 
c riT cria , it may be converted in to the appropriat e 
reserve/resource category as p CI' SOUlh African Co de For 
Reporti ng of Minera l Resources and Minera l Reserves 
(SAMREC) for allnual financial repol1ing. 

The sample data consist of channel samples cut using a 
diamond saw in ou-reef excavations. Some 17- 20 samples 
(10- 20 cm long samples) per section arc collected. The 
borehole datab ase consists of all the surface diamond 
drilling, surface reverse circulation drilJing, underground 
prospect und underground cover drilling. Sampling of the 
boreholes is routinely 15-20 cm long samples over some 2 
m flanking the orebody. For reasons of statistical support, 
boreholes with an .incl ination of less than 45° and reverse 
c irculation boreho les are excluded from the grade 
modelling process. 

Technical plan costing 
Once approval o f the production pl an is obtained , it is 
cos ted . AJthough this is independenl of the technical 
sy~tcms, it is importanl that the technical ~ystems output the 
correct type of information to allow realistic costing. The 
measurables such a.; square metres (m2) and linear metres 
(m) ass ociated with the stoping and development 
respectively are used fo r co stin g while the revcnue 
calculation req uires the generated tonnages and grades 
togethe r with the vil ri ous recovery factors fro m the 
processing plant. 

Mamlgement of the mine 
Operational management 

The day to day management of the mine requires the usc of 

a comp liment:lrY suite of 'lp plications. The important 
foundation arc the plans of the underground excavations as 
well as lhe suli"ace and underground infiastntcture. These 
plans form the basis for legal co mpliance with the 
Dcpartment of Minerals and Energy for survey as well as 
the safety, health. environment and risk assessment aspects 
of tJle law. 

Production management 
Monthly plans are produced for thc short-term planning as 
required by individual mining sections. These plans are 
reviewed mOlllhly and the planning data entered into the 
production booking (Daycall™) system. This system allows 
individu al underground worki ng places to book dilil y 
production and indica te why production may have been 
lust. All tllis informat ion is collated by the system and 
forms the basis for daily and weekly forec'lsts of production 
[or the minlng sections. Ctitical ends can then be monitorcd 
to ensure plans IH C met. 

At the end of the month, the survey measurements are 
entered against the working places defined i.n prod uction 
booking:- 11 real advantage-Ihe working place nanl~ does 
not have to entered again . Once it is in the production 
hookingIMRM system it is referenced and data may be 
cntcred against it. Production booking is a lso used to a8sist 
wiLh the budgetary control. The bookings in the system 
allow the aIJocutilm of tJ1e variable budget related to actllal 
production to be monitored OLl a duily and weekly ba.<>is. 

Grade management 
The managemenl of the grade is an integml aspect of the 
management of production. The Merensky Reef is a multi -
lithological mining entity. It therefore require~ db'ect 
mining instructionS. These are given in the form of bcst Clll 
instructions based un histograms from which tabulations arc 
made for the various possible mining cuts (Figure 3). The 
best CUI can Ihen be selected and the appropriate mining 
instruction given. This optimizes mctal production. 

Grade management is deptmdcnl on the use of sample 
data . The sample data art:: collected and collaLed ill the 
MRM system and used for the best cut detcnnination and 
the valuation of the ore re.~erve as discussed earlier. 

Architecture 
The important components of the system are thus the plans 
and planning in the mine design package (CADSMine™). 
the orebo dy and grade modelli ng in DataminerM , the 
production management in Daycall"I"M and MRMTM. The 
main databases are the borehole database in SABLEnt, the 
MRMTM dat.!bases for sampling and su rvey, and the pegs 
database (Pegspron l). The use of centrally located servers 
on the mine has allowed both dat;lbase.~ and programs to be 
located centrally with the advantages or central backing up, 
etc. The tX1rehole database is centrally located on one (Ir the 
geology desktops and shared with the 4 or 5 users. In all 
cases the man.:lg ement of thc data and access to il is 
controlled using passwurd and oLher access provj sion.~. 
Unfortunately the negative is thar power disruptions either 
locally or region:llly can affect the system Ill" well as WAN 
problems, e.g. lightning strikes c.m afreel the performance 
of the sy~1em. Windows tenn inals have been employed to 
minimizc hardware costs. 

Data entry is throug h specific entry protocols for each 
so fLware progr<lme. Where information is passed on to 
!lnolher comjXlnent of the system, robust import routinc.~ 
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Fib'llre 3. Typical histogram produced by the MRM syslem and used to provide mining best cut instructions 
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exist allowing the ently of specific data only once into the 
system thereby reducing errors and allowing for only one 
data source. 

production. Refinements and enhancements are continually 
being gencratcd and implemented via the effective 
management of user groups. 

Conclusions Acknowledgements 
The system as implemented meets the requirements of the 
ore reserve management from a technical perspective. 
Although expensive to install and to maintain, especially 
with the WAN, the superior planning and management 
tools for the management of the production are extremely 
beneficial for thc efficient and successful mining of the ore 
reserve. The financial benefits are evident in the efficient 
and accurate method of planning and managing of 
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Glossary 
Long Name 

Bafokeng Rasimone Platinum Minc 
Mine design & scheduling softwarc 

Geological software modelling program 
Daily production management program 

Economic Resource Department-name of combined 
department including geology, planning, 
rock engineering, survey and ventilation 
Graphic Mining Solutions International 

Information Technology 
metres 

Sqnare metres 
Management Infonnation Systcm 
Mineral Resource Management 

Survey pegs program 
Borehole logging database program 

South African Code For Rcporting of 
Mineral Resources and Mineral Reserves 
Supervisory Contr'Ol and Data Acqnisition 

Wide Area Network 

Commcnt 

Platinum mine in the Anglo Platinum Gronp 

Company that designed the MRM 
system for Anglo Platinum 

Software developed by GMSI 

System to assist with the operation of 
plant and underground infrastructure 
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