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Facilitating safety and health research in the South African mining industry

INFOTOX  (Pty) LtdINFOTOX  (Pty) Ltd

Retrieval and scientific interpretation of ecotoxicological information
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BackgroundBackground

South African mining sector

• Labour intensive methods

• ± 400 000 People employed in mining

• Large population at risk



BackgroundBackground

Use of diesel powered vehicles

• Well established ± 65 years

• Becoming more widely used

• Increased occupational exposure risks 
posed to underground personnel



BackgroundBackground

Diesel exhaust emissions

• Occupational exposure to diesel 
emissions not currently regulated as in 
other countries

• South African occupational health 
authorities now investigating strategies 
for controlling exposure
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Current InitiativeCurrent Initiative

Quantify current risk

• Health effects associated with diesel 
emissions

• Diesel Particulate Matter (DPM)

• Quantify level of exposure 



Current InitiativeCurrent Initiative

• DPM Occupational hazard

• Potential occupational carcinogen (NIOSH, 1988)

• Top twenty air pollutants of concern (USEPA, 
1993)

• Mineworkers are exposed to high concentrations

• Exposure includes
•Carbon-based particulate matter

•Sulphate-based particulate matter

•Semi-volatile organic compounds (PAH)



Current InitiativeCurrent Initiative

• In the South African context

• DPM in SA mines was never quantified 
uniquely

• Results from previous methods were 
not reproducible

• Level of health risk  associated with 
DPM of workers is unknown



Current InitiativeCurrent Initiative

• Preliminary work

• Overview of human toxicology and 

epidemiology of diesel particulate matter

• Investigate appropriate sampling and 

analytical method

• Preliminary indication of exposures in 

mines



Current InitiativeCurrent Initiative

Establish routine monitoring program

• Economically sustainable

• Applicable to all mines

• Continued improvement

• Acceptability to workforce



Current InitiativeCurrent Initiative

• Options for Sampling and Analysis

• Respirable combustible dust (RCD)

• Size selective sampling

• Elemental or total carbon analysis 
(NIOSH 5040) 



Current InitiativeCurrent Initiative

• South African context

• Report elemental carbon

• Fuel quality

• Quantification of both carbon and 
sulphur based particles needed



Current InitiativeCurrent Initiative

Introduce OEL

• Health primary factor

• International framework

• Executed in stages



Current InitiativeCurrent Initiative

• Health concerns

• Diesel exhaust – “suspected 
occupational carcinogen” (NIOSH, 1988)

• Effects on respiratory-, cardiovascular-
and immune systems topic of recent 
studies

• Immunological effects of particular 
interest in SA context.



Current InitiativeCurrent Initiative

• South African context

• HIV/AIDS, tuberculoses

• Chronic respiratory illness (asthma)

• Poor socio-economic status

• Pre-exposure to sensitising agents



Current InitiativeCurrent Initiative

• Extraneous exposures

• Mining areas location for other 
industries

• Workforce live in informal settlements

• Wood or coal used for domestic energy





Current InitiativeCurrent Initiative

Guidance on managing exposures

• Fuel Quality
• Maintenance
• Ventilation design

• Depending on baseline DPM levels  
post combustion technologies may 
be considered



ImplementationImplementation

Legislation by end 2006

Phased introduction

Technology transfer 

• Worker education

• Driver & Technician training

• Monitoring



ConclusionsConclusions

• We share the global concerns 

regarding DPM

• Introducing an OEL is a priority

• Implementing an OEL in South 

Africa is a complex matter.


