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Diesel emission in underground mining – A 
program for control, shared learning from 

Queensland, Australia.

Kevin Hedges, CIH, COH

Weight of the evidence or Wait for the Evidence?  
Protecting Underground Miners from Diesel Particulate 

Matter
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“Approximately 10% of all 
deaths in the industrialised 
world are due to lung 
cancer”

Professor Jimmy L Perkins 
University of Texas - 2005 

“Importantly, if the relative risk of lung 
cancer after diesel exposure is increased to 
1.2, this means that the fraction of deaths 
caused by lung cancer would increase from 
10% to 12%. Within a large multi-national 
company this would amount to few or 
perhaps as many as 10 deaths per 
year”.

Professor Jimmy L Perkins 
University of Texas - 2005 
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Study Risk per 1000 µg/m3-
yr EC

Notes

i. Attfield et al. (2012)

3.62 (1.99 – 6.60)

15-year lag, restricted to <1280 µg/m3-yrs, excl <5yr 
tenure

ii. Silverman et al. 
(2012)

3.46 (no CIs reported)

From 15-yr lagged linear-exponential model in Suppl 
Table 1 at CE=1000 µg/m3-yr EC; excluded from 
pooled estimate

iii. Garshick et al. 
(2012) 2.77 (0.85 – 9.00)

10-yr lag, excl. mechanics

Overall 3.45 Inverse-variance weighted, i & iii only

Courtesy of - Joanne Kim, MPH Research Associate | 
Occupational Cancer Research Centre

Courtesy of - Joanne Kim, MPH Research Associate | 
Occupational Cancer Research Centre
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Courtesy of – John Oudyk, MSc CIH ROH
Occupational Hygienist Occupational Health Clinics for Ontario Workers 
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Cited in Hedges et al, 2007 http://qrc.org.au/conference/?page_id=527

Caveat
“A number of preliminary toxicological studies have been 

conducted on diesel emissions from contemporary post 2007 
diesel engines. The Advanced Collaborative Emissions Study 

(ACES) found no changes in DNA and only mild 
inflammatory effects in the lungs of rats and mice exposed” 

(HEI, 2012, cited in AIOH, 2013 position paper)

“The altered chemical emission profile
found with contemporary engines, improved mining ventilation 

and improved fuels is now quite different to past
DPM exposures upon which the epidemiology studies were 

based”.

Australian Institute of Occupational Hygienists (AIOH) position paper (2013):

http://www.aioh.org.au/downloads/documents/PositionPapers/AIOHPostionPaper_DPM.pdf
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Data supplied by Geoscience Australia

Baseline study carried out by G Irving 
(Simtars) 2005

MVUE and 95% Confidence Limits by SEG
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Questionnaire Feedback 2005

http://www.environment.gov.au/atmosphere/fuelquality/standards/diesel.html
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http://www.msha.gov/TECHSUPP/ACC/lists/lists.htm
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Participatory mines were asked to provide feedback on 
good practices since the survey and monitoring 

 Poor performing engines were fitted with new injectors 

and in some instances removed from service.

 Active reporting of emission issues as part of pre-start.

 Reduced vehicles working in same area of mine.

 Scheduled maintenance of catalytic converters.

 In one mine it was noted that “where there is no cabin air 

conditioning then it is not operated”.

Reduction of potential exposures to elemental carbon 
from diesel emission in one metalliferous mine.
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Feedback provided from mine

 Complete engine midlife service including replacement 

of injectors, turbo chargers and water pumps.

 Performance tests carried out every 2000 hours and that 

the air filters were routinely replaced and catalytic 

converters were inspected and tested at 250 hr. 

intervals.

 Since 2005 two full time dedicated personnel had also 

been assigned to monitor and improve the ventilation.

 Personal monitoring was also routinely being conducted 

at this mine.

Feedback provided from mine

 A multi disciplinary approach was employed.

 A six sigma black belt was assigned to lead the diesel 

reduction strategy.

 Personal exposure monitoring was utilized to identify 

deficiencies.

MEASURE, MEASURE, MEASURE
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Need to understand what the exposures 
are by carrying out a baseline 
exposure assessment for DPM 
measured as elemental carbon.

NIOSH 5040



MDEC 2013

S3P1 - 13

Carry out statistical analysis to 
understand exposure profiles, identify 
outliers and risk rank exposure groups 
to prioritize controls.



MDEC 2013

S3P1 - 14

http://www.aiha.org/get-involved/VolunteerGroups/Pages/Exposure-
Assessment-Strategies-Committee.aspx

Carry out real time monitoring (inside cabin).

Average particulate matter 0.08 mg/m3. 
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Hierarchy of controls.
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Risk management approach.

Source: Manthey, G, Djukic, F and Taylor, C, 2013
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Source: Hedges, et al, 2012

As soon as an occupational exposure 
limit (OEL) is exceeded, this strategy 
requires operations to investigate 
and reduce exposure.

It is consistent with the joint British 
Occupational Hygiene Society (BOHS) 
and Netherlands strategy 2011 and 
American Industrial Hygiene (AIHA) 
2006.  

Strategy

Visibility to the highest level of 
management in a clear and concise 
way!

What gets measured gets 
noticed……



MDEC 2013

S3P1 - 18

Can an Occupational Exposure 
Limit (OEL) of 0.1mg/m3 (EC) be 
achieved?

Source: Manthey, G, Djukic, F, Taylor, C, 2013
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Taking care of our future


