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What this presentation will cover:

i) Diesel engine exhaust (DEE) and other hazards 

 and risks in mining including exposure to: 

ii) Inhalable / respirable dust (ISO 7708 - 1995)

iii) respirable crystalline silica (RCS) mainly quartz,

iv) isocyanate,

v) noise and 

vi) heat.
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https://www.rshq.qld.gov.au/miners-health-
matters/media/documents/airborne-dust-exposure.pdf

PM 2.5 (< 2.5 µm) typically associated with air 
pollution – an environmental measure
https://www.iqair.com/newsroom/pm2-5

PM 0.1 (< 0.1 µm or 100 nm) are also 
called nanoparticles / ultra fines

(89 µm) (< 100 µm) (< 5 µm) 

https://www.rshq.qld.gov.au/miners-health-matters/media/documents/airborne-dust-exposure.pdf
https://www.rshq.qld.gov.au/miners-health-matters/media/documents/airborne-dust-exposure.pdf
https://www.iqair.com/newsroom/pm2-5
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Diesel Engine Exhaust (DEE) as respirable elemental 
carbon (REC)

The Ontario Mining 
occupational esposure 
limit of 0.12 mg/m3 is 

 6 X 
the Occupational Cancer 
Research Centre (OCRC) 
policy recommended 
limit of 0.02 mg/m3.

Exposure to - vapours, dusts, gases and fumes (VDGF) is also getting much more attention. 
Refer to Arrandale et al. 2024 “Exposure to Vapours, Gases, Dusts, and Fumes at Work in Relation to Chronic Bronchitis, Emphysema, and Chronic Obstructive Pulmonary Disease: A 
Systematic Review With Meta-analyses”.

https://www.occupationalcancer.ca/national-burden-report/
https://www.occupationalcancer.ca/national-burden-report/
https://www.atsjournals.org/doi/10.1164/ajrccm-conference.2024.209.1_MeetingAbstracts.A6777
https://www.atsjournals.org/doi/10.1164/ajrccm-conference.2024.209.1_MeetingAbstracts.A6777
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The annual decrease in EC concentration was significant, 
suggesting approximately a 10% decrease per year. This is 
encouraging and may reflect the focus on reducing exposure 
to diesel engine exhaust in mining specifically. 

However, many measurements were still above the current 
exposure limit for mining in Ontario which is set at 0.12mg/m3 
EC, and well above the health-based limit suggested by the 
Health Council of the Netherlands (0.00001mg/m3) 
(Vermeulen & Portengen, 2016). 

Vermeulen, R., & Portengen, L. (2016). Is diesel equipment in the workplace safe or not? Occupational and Environmental Medicine, 73(12), 846–848. https://doi.org/10.1136/oemed-

2016-103977

The Ontario mining 
occupational exposure 
limit is 

 12,000 X 

higher than the 
Netherlands health based 
suggested limit.

https://doi.org/10.1136/oemed-2016-103977
https://doi.org/10.1136/oemed-2016-103977
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https://www.ohcow.on.ca/posts
/occ-tober-worker-focused-
science-prevention-webinars-
kickoff-event-2/

OCC-TOBER 2022: Diesel Exhaust Exposure – Influencing 
Change

CROSH CRRST
OHCOW 
USW

https://www.ohcow.on.ca/posts/occ-tober-worker-focused-science-prevention-webinars-kickoff-event-2/
https://www.ohcow.on.ca/posts/occ-tober-worker-focused-science-prevention-webinars-kickoff-event-2/
https://www.ohcow.on.ca/posts/occ-tober-worker-focused-science-prevention-webinars-kickoff-event-2/
https://www.ohcow.on.ca/posts/occ-tober-worker-focused-science-prevention-webinars-kickoff-event-2/
https://www.youtube.com/watch?app=desktop&v=7auq9YOqc00&feature=youtu.be
https://www.youtube.com/watch?app=desktop&v=7auq9YOqc00&feature=youtu.be
https://crosh.ca/resource/diesel-exhaust-exposure-influencing-change
https://usw.ca/change-legislation-diesel-particulate-exposure/
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What Now ?
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WSN (2022) 
Guideline for 
reducing diesel 
particulate matter 
in underground 
mines

https://www.workplacesafetynorth.ca/news/news-post/new-guideline-reducing-diesel-particulate-matter-underground-mines#:~:text=Approximately%209%2C100%20workers%20in%20the,of%20emissions%20in%20underground%20operations.
https://www.workplacesafetynorth.ca/news/news-post/new-guideline-reducing-diesel-particulate-matter-underground-mines#:~:text=Approximately%209%2C100%20workers%20in%20the,of%20emissions%20in%20underground%20operations.
https://www.workplacesafetynorth.ca/news/news-post/new-guideline-reducing-diesel-particulate-matter-underground-mines#:~:text=Approximately%209%2C100%20workers%20in%20the,of%20emissions%20in%20underground%20operations.
https://www.workplacesafetynorth.ca/news/news-post/new-guideline-reducing-diesel-particulate-matter-underground-mines#:~:text=Approximately%209%2C100%20workers%20in%20the,of%20emissions%20in%20underground%20operations.
https://www.workplacesafetynorth.ca/news/news-post/new-guideline-reducing-diesel-particulate-matter-underground-mines#:~:text=Approximately%209%2C100%20workers%20in%20the,of%20emissions%20in%20underground%20operations.
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https://www.occupationalcancer.ca/wp-content/uploads/2023/04/Mining_Diesel-Particulate-Control-Strategies.pdf
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Respirators

Full protection offered by filtering face piece respirators against diesel 
particulate matter, containing ultrafine particles (particle midpoint 
diameter <100nm) is questionable.
Burton K A (2023), PhD., thesis;
Do AS/NZS Respiratory Protection Standards for Filter Penetration Ensure that Worker Health is Protected Against Nanoparticle Sized Diesel 
Particulate Matter? https://ro.uow.edu.au/theses1/1563/ 

Even Respirators May Not Be Completely Effective

Jennifer B. Raftis, Mark R. Miller (2019) 
University/BHF Centre for Cardiovascular Science, 
University of Edinburgh, Edinburgh, United Kingdom 

Nano Today, Vol. 26, pp.8 – 12

Nanoparticle translocation and multi-organ toxicity: A 
particularly small problem 

https://ro.uow.edu.au/theses1/1563/
https://europepmc.org/backend/ptpmcrender.fcgi?accid=PMC6558960&blobtype=pdf
https://europepmc.org/backend/ptpmcrender.fcgi?accid=PMC6558960&blobtype=pdf
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Other hazards in mining
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What about very freshly cut / crushed dry 
respirable crystalline silica (RCS)

(Quartz)
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Known health effects of respirable crystalline silica 
(RCS) among others.

• Lung cancer.
• Silicosis.
• Chronic obstructive pulmonary disease (COPD).
• Autoimmune diseases.
• Sarcoidosis (Occupational exposures for which associations are strongest and most consistent 

are silica and other inorganic dusts, Zarnke et al. 2022), Sarcoidosis in Northern Ontario hard‐rock 

miners: A case series

https://pmc.ncbi.nlm.nih.gov/articles/PMC10138725/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10138725/
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What about if we compare results from spirometry 
with exposure monitoring for respirable crystalline 
silica.

Spirometer evaluating lung health

Cyclone for personal exposure 
monitoring
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https://researchdirect.westernsydney.edu.au/isl
andora/object/uws:36593 Hedges K (2016).

https://researchdirect.westernsydney.edu.au/islandora/object/uws:36593
https://researchdirect.westernsydney.edu.au/islandora/object/uws:36593
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In addition, exposure to vapours, dusts, gases and fumes (VDGF) are getting much more attention. Refer to 
Arrandale et al. 2024 “Exposure to Vapours, Gases, Dusts, and Fumes at Work in Relation to Chronic Bronchitis, 
Emphysema, and Chronic Obstructive Pulmonary Disease: A Systematic Review With Meta-analyses”.

Exposure trend for RCS between 2014 and 2018 for selected mines
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% of samples exceeding occupational exposure 
limits for respirable crystalline silica (RCS) 

% > 0.10 mg/m3 ON limit for quartz

% > 0.05 mg/m3 OSHA US limit for RCS

% > 0.025 mg/m3 Limit for most of Canadian provinces except Ontario

https://www.atsjournals.org/doi/10.1164/ajrccm-conference.2024.209.1_MeetingAbstracts.A6777
https://www.atsjournals.org/doi/10.1164/ajrccm-conference.2024.209.1_MeetingAbstracts.A6777
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https://researchdirect.westernsydney.edu.au/islandora/object/
uws:36593 Hedges K (2016).

Spirometer

Personal 
monitoring

This is now 
0.05 mg/m3

and may be 
reduced 
further as of 
Oct 2024.

https://researchdirect.westernsydney.edu.au/islandora/object/uws:36593
https://researchdirect.westernsydney.edu.au/islandora/object/uws:36593
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In addition, as respirable crystalline silica (RCS) and 
diesel particulate matter (DPM) are both confirmed lung 
carcinogens a mixture formula should apply.

Exposure to DPM Exposure to RCS 
     (OEL)     (OEL)  Must be < 1 

If > 1 “the occupational exposure limit of the mixture 
should be considered as exceeded” (ACGIH Threshold Limit Values)   
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It is difficult to know whether miners are being impacted by 
silica-related diseases as there is no public medical 
surveillance for miners in Ontario; these programs are 
required to be offered by the employer, but they are 
optional for individual workers and the resulting records are 
not compiled or evaluated. Historically  there was a 
mandatory surveillance program for underground miners; 
this ceased in the mid-1980s.

It is very important that a mandatory medical surveillance 
program be re-introduced in mining. 
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The impact from 
exposure and 
health effects can 
be measured.

An in-depth look at disease surveillance and prevention in Ontario
On October 2, 2024, Workplace Safety North (WSN) hosted a webinar focused on occupational disease risks in key 
industries such as mining, forestry, and pulp and paper.  View webinar recording: Webinar: Occupational disease 
risks in key industries. https://www.youtube.com/watch?v=Esb6pQ9fKJc 

https://www.youtube.com/watch?v=Esb6pQ9fKJc
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Isocyanate Resin N=C=O Isocyanate Exposure

• Used extensively in mining and construction to fill cavities and reinforce or stabilize strata in 
the underground environment

• Methylene diphenyl isocyanate (MDI) is a common ingredient and is a known respiratory 
sensitizer and skin allergen which can be inhaled or absorbed through direct skin contact. 
After sensitization, any exposure, even to levels below existing occupational exposure 
limits or standards, can produce an asthma-like response that may be life threatening. 
Streicher et al. 1998, “DETERMINATION OF AIRBORNE ISOCYANATE EXPOSURE”. https://www.cdc.gov/niosh/docs/2003-154/pdfs/chapter-k.pdf   

• Testing results from Queensland Australia have identified and confirmed the presence of 
unexpected organo-isocyanate species and variants of MDI that are not detected by current 
biological sampling or atmospheric monitoring methods. Just because it is not detected 
doesn’t mean that it is not present. https://www.aioh.org.au/video_library/webinar-recording-isocyanate-resins-exposure-monitoring-recording-

22-03-2024/  

• Awareness of skin exposure and risk as a significant route of exposure and absorption is 
VERY IMPORTANT Bello et al. 2006, Skin Exposure to Isocyanates: Reasons for Concern.

https://m.youtube.com/watch?v=xnDA43snhTY
https://www.cdc.gov/niosh/docs/2003-154/pdfs/chapter-k.pdf
https://www.aioh.org.au/video_library/webinar-recording-isocyanate-resins-exposure-monitoring-recording-22-03-2024/
https://www.aioh.org.au/video_library/webinar-recording-isocyanate-resins-exposure-monitoring-recording-22-03-2024/
https://pmc.ncbi.nlm.nih.gov/articles/PMC1849909/
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Noise

It can be measured 
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Audiometry

https://www.cdc.gov/niosh/mining/UserFiles/workshops/hlp2/
01-MateticIntroduction.pdf 

https://www.cdc.gov/niosh/mining/UserFiles/workshops/hlp2/01-MateticIntroduction.pdf
https://www.cdc.gov/niosh/mining/UserFiles/workshops/hlp2/01-MateticIntroduction.pdf
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The effectiveness of Hearing 
Protection Devices heavily on proper 
usage and fit. Ill-fitting earplugs are a 
common challenge faced by workers, 
compromising their ability to 
adequately protect their hearing.

Enhancing Workplace Safety: A 
Systematic Review of Hearing 
Protection Fit-Testing Systems and 
Training

Have you incorporated fit testing hearing protection at your work?
https://blogs.cdc.gov/niosh-
science-
blog/2024/07/30/hearing-
protection-fit-testing/

https://blogs.cdc.gov/niosh-science-blog/2024/07/30/hearing-protection-fit-testing/
https://blogs.cdc.gov/niosh-science-blog/2024/07/30/hearing-protection-fit-testing/
https://blogs.cdc.gov/niosh-science-blog/2024/07/30/hearing-protection-fit-testing/
https://blogs.cdc.gov/niosh-science-blog/2024/07/30/hearing-protection-fit-testing/
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Engineering noise control for mines: Lessons from the world (Madahana et al. 2020). 

https://pmc.ncbi.nlm.nih.gov/articles/PMC7136811/  

https://pmc.ncbi.nlm.nih.gov/articles/PMC7136811/
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Exposure to heat leading to heat stress and heat stroke
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HUMIDEX RISK
RECOMMENDED ACTIONS / 

RECOMMENDATIONS
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https://www.ohcow.on.ca/heat-stress-toolkit/

https://www.ohcow.on.ca/heat-stress-toolkit/
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• With climate change heat stress management programs are becoming 
increasingly important for protecting the health and safety of workers in the 
Canadian mining industry (Tetzlaff EJ, O'Connor FK, Meade RD, Kenny GP 2024, An exploratory survey of on-site heat stress 

management practices in the Canadian mining industry. J Occup Environ Hyg 2024 May-Jun;21(6):409-422. doi: 10.1080/15459624.2024.2332722. 
https://www.tandfonline.com/doi/full/10.1080/15459624.2024.2332722 ) 

 
• There needs to be a sense of urgency to further develop policies, procedures, 

programs (including measurement) to manage heat stress. 

• Mine ventilation systems are important for the safe operation of underground 
mines and provide fresh airflow and remove the contaminated air but also lower 
the heat and humidity (Nie et al. 2018, Heat Treatment and Ventilation Optimization in a Deep Mine).

 
• Heat stroke can kill or cause damage to the brain and other internal 

organs. Heat Stroke Isn’t Just a Short-Term Danger.

https://www.tandfonline.com/doi/full/10.1080/15459624.2024.2332722
https://onlinelibrary.wiley.com/doi/10.1155/2018/1529490
https://time.com/6294155/heat-stroke-risks/
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If you need more information, please contact us
See also:

https://www.ohcow.on.ca/posts/airborne-hazard-
management-programs-reducing-exposures-in-
mining/

mailto:khedges@ohcow.on.ca
http://www.ohcow.on.ca/
mailto:Juditnelson@workplacesafetynorth.ca
https://www.workplacesafetynorth.ca/en
https://www.ohcow.on.ca/posts/airborne-hazard-management-programs-reducing-exposures-in-mining/
https://www.ohcow.on.ca/posts/airborne-hazard-management-programs-reducing-exposures-in-mining/
https://www.ohcow.on.ca/posts/airborne-hazard-management-programs-reducing-exposures-in-mining/
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