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 What is in the air – what gets measured 
gets action 
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Previous presentations / webinars

Year Title

2013 Diesel emission in underground mining—A program for control, shared learning from Queensland, Australia Kevin Hedges, former 
Senior Principal Occupational Hygienist, Queensland Mines Inspectorate

2017 Is setting a suitably protective occupational exposure limit (OEL) for diesel particulate matter (DPM) a “key driver” to reduce 
exposure Kevin Hedges, Occupational Health Clinics for Ontario Workers Inc.

2017 Diesel Exhaust - Need to monitor exposure and further reduce occupational exposure limit. WSN Mining Conference.

2018 Occupational disease action plan (ODAP)and collaboration between system partners

2019 Diesel Emission Reduction

2022 The Past, Present & Future: Diesel Exhaust Exposures in Mining – A Tool to Assess Lung Cancer Risk

2022 Diesel Exhaust Exposure – Influencing Change. Collaboration between CROSH, OHCOW & USW presented via OHCOW 

2023

2024

2025

Reduction of Diesel Emissions as part of an overall Airborne Hazard Management Program. 

Workshop Presentations Introduction to Diesel Emissions Exposure in the Mining Environment

An update on diesel engine emissions regulatory requirements from an international perspective

“Please refer to past presentations through MDEC”

https://mdec.ca/2013/S3P1_Hedges.pdf
https://mdec.ca/2013/S3P1_Hedges.pdf
https://mdec.ca/2013/S3P1_Hedges.pdf
https://mdec.ca/2017/S1P2_Hedges.pdf
https://mdec.ca/2017/S1P2_Hedges.pdf
https://mdec.ca/2017/S1P2_Hedges.pdf
https://www.workplacesafetynorth.ca/en/resource/diesel-exhaust-need-monitor-exposure-and-further-reduce-occupational-exposure-limit
https://www.workplacesafetynorth.ca/en/resource/diesel-exhaust-need-monitor-exposure-and-further-reduce-occupational-exposure-limit
https://www.workplacesafetynorth.ca/en/resource/diesel-exhaust-need-monitor-exposure-and-further-reduce-occupational-exposure-limit
https://mdec.ca/2018/S8P1_Kevin_Hedges.pdf
https://mdec.ca/2019/S8P2_Kevin_Hedges.pdf
https://mdec.ca/2022/S4P1_hedges.pdf
https://mdec.ca/2022/S4P1_hedges.pdf
https://mdec.ca/2022/S4P1_hedges.pdf
https://crosh.ca/resource/diesel-exhaust-exposure-influencing-change
https://crosh.ca/resource/diesel-exhaust-exposure-influencing-change
https://crosh.ca/resource/diesel-exhaust-exposure-influencing-change
https://mdec.ca/2024/WP1_Hedges.pdf
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 How do we measure exposure to 
chemicals / fumes / particles
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Measure Sampling device

Airborne particulate matter

Inhalable      Respirable
(IOM sampler)    (Cyclone)  (Parallel impactor)

  

(Cascade impactor) (Diesel Particulate Matter DPM cyclone) 

Skin or dermal exposure BS EN ISO 13977-1:2026. Workplace air — Assessment of dermal 
exposure Part 1: Framework for dermal exposure assessment (this is 
getting a lot more attention) 

Biological monitoring of exposure
For example, lead in blood & bone

    (all exposure routes)
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What this presentation will cover:
• Health effects from exposure to different sized particles.
• From global warming wildfires are becoming more frequent. Exposures to 

wildfire smoke should be factored into the health risk assessment along with 
other exposures such as diesel particulate matter (DPM) and respirable 
crystalline silica (RCS). 

• What can be done in the event of a wildfire smoke event.
• What new technology exists to improve measurement for smaller / fine and 

ultrafine particulate matter.
• Why is it important to characterize particle size analysis and how does this align 

with controlling exposure. 
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We base our sampling for inhalable and respirable 
dust on this international standard (ISO 7708)
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What about PM2.5 (fine particulate matter) and PM0.1 (ultrafine particulate 
matter)

We should be measuring smaller size fractions!
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 Health effects of PM2.5 and Ultrafine PM0.1
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Health effectsPM2.5 PM0.1 

Exposure over a few hours to weeks can trigger 
cardiovascular disease-related heart attacks and 
death. Longer-term exposure can lead to increased risk 
of cardiovascular mortality and decreases in life 
expectancy. For the population short -and long-term 
exposure has been shown to increase hospitalizations 
for serious cardiovascular events such as coronary 
syndrome, arrhythmia, heart failure, stroke, and 
sudden cardiac death, particularly in people with 
established heart disease.

https://www.epa.gov/air-research/air-pollution-and-
cardiovascular-disease-basics 

Ultrafine particles (<100 nm) can penetrate deep into 
the lungs and enter the bloodstream. The strongest 
evidence links exposure to cardiovascular disease, 
respiratory inflammation, and systemic oxidative 
stress, with emerging concerns for neurological and 
developmental effects.

Schraufnagel, D.E. The health effects of ultrafine particles. 
Exp Mol Med 52, 311–317 (2020). 
https://doi.org/10.1038/s12276-020-0403-3 

https://www.epa.gov/air-research/air-pollution-and-cardiovascular-disease-basics
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Adverse effects of exposure to fine 
particles and ultrafine particles in the 
environment on different organs of 
organisms

Air quality and health implications of 
exposure to ultrafine particle pollution - 
PMC

Ultrafine particles

https://www.sciencedirect.com/science/article/abs/pii/S1001074222004156?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1001074222004156?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1001074222004156?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1001074222004156?via%3Dihub
https://pmc.ncbi.nlm.nih.gov/articles/PMC13508697/?shem=aimgspe,
https://pmc.ncbi.nlm.nih.gov/articles/PMC13508697/?shem=aimgspe,
https://pmc.ncbi.nlm.nih.gov/articles/PMC13508697/?shem=aimgspe,
https://pmc.ncbi.nlm.nih.gov/articles/PMC13508697/?shem=aimgspe,
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Wils et al. (2025) reported that for recent diesel engine 
exhaust (DEE) exposure, an increased incidence rate ratio (IRR) 
for acute myocardial infarction was observed only in the 
highest exposure quartile among exposed workers, 
corresponding to approximately ≥5.5 µg/m³ elemental carbon 
(EC). The paper notes that this level is close to the 5 µg/m³ EC 
occupational exposure limit under consideration in Denmark.

Wils RS, Flachs EM, Stokholm ZA, et al. Occupational exposure to diesel engine exhaust and first-time acute myocardial infarction: a nationwide register-based cohort study 1976–2018. 
European Journal of Preventive Cardiology. 2025;32(8):682-695. doi:10.1093/eurjpc/zwaf022 Occupational exposure to diesel engine exhaust and first-time acute myocardial infarction: a 
nationwide register-based cohort study 1976–2018 | European Journal of Preventive Cardiology | Oxford Academic .

A myocardial infarction, commonly 
known as a heart attack.

Diesel particulate matter (DPM) are ultrafine particles that 
exist as chain aggregates

https://rothamer.er
c.wisc.edu/researc
h 

Rothamer research group – 
University of Wisconsin-Madison

https://academic.oup.com/eurjpc/article/32/8/682/7960075
https://academic.oup.com/eurjpc/article/32/8/682/7960075
https://academic.oup.com/eurjpc/article/32/8/682/7960075
https://academic.oup.com/eurjpc/article/32/8/682/7960075
https://academic.oup.com/eurjpc/article/32/8/682/7960075
https://academic.oup.com/eurjpc/article/32/8/682/7960075
https://academic.oup.com/eurjpc/article/32/8/682/7960075
https://academic.oup.com/eurjpc/article/32/8/682/7960075
https://rothamer.erc.wisc.edu/research
https://rothamer.erc.wisc.edu/research
https://rothamer.erc.wisc.edu/research
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Why Ultrafine Particles Are Different

Compared with PM₂.₅ and larger dust particles, ultrafine particles:

• Have very little mass but enormous particle numbers
• Have a very high surface area per unit mass
• Can penetrate deeply into the lungs
• May translocate to the bloodstream and organs

This means that conventional mass-based metrics (mg/m³) may 
underestimate their biological importance.

Schraufnagel, D.E. The health effects of ultrafine particles. Exp Mol Med 52, 311–317 (2020). 
https://doi.org/10.1038/s12276-020-0403-3 

https://doi.org/10.1038/s12276-020-0403-3
https://doi.org/10.1038/s12276-020-0403-3
https://doi.org/10.1038/s12276-020-0403-3
https://doi.org/10.1038/s12276-020-0403-3
https://doi.org/10.1038/s12276-020-0403-3
https://doi.org/10.1038/s12276-020-0403-3
https://doi.org/10.1038/s12276-020-0403-3
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Underground and surface miners can be exposed 
to a “cocktail” of airborne hazards including 
• Silica (KNOWN CARCINOGEN (IARC 1) refer to CAREX)

• Diesel particulate matter (DPM) (KNOWN CARCINOGEN (IARC 1) refer to CAREX)  

• During wildfire events – wildfire smoke refer to CAREX) 
(In June of 2022, the International Agency for Research on Cancer (IARC) reclassified the occupational exposure of 
structural and wildland firefighters as carcinogenic to humans (Group 1))

The Lancet Planetary Health followed more than 2 million Canadians for almost 20 
years and found that people living near wildfires had increased incidence of lung 
cancer.  Specifically, individuals exposed to a wildfire within 50 km of their residence 
during the previous 10 years had a 4.9% higher incidence of lung cancer (HR 1.049; 
95% CI 1.028-1.071) compared with unexposed populations.

Korsiak J, Pinault L, Christidis T et al. (2022). Long-term exposure to wildfires and cancer incidence in Canada: a population-based observational 
cohort study The Lancet Planetary Health, 6, e400-e409 https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(22)00067-5/fulltext 

https://www.carexcanada.ca/profile/silica_crystalline/
https://www.carexcanada.ca/profile/diesel_engine_exhaust/
https://www.carexcanada.ca/face-to-face-with-scorching-wildfire-potential-toxicant-exposure-and-the-health-risks-of-smoke-for-wildland-firefighters-at-the-wildland-urban-interface/
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(22)00067-5/fulltext
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(22)00067-5/fulltext
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(22)00067-5/fulltext
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(22)00067-5/fulltext
https://www.thelancet.com/journals/lanplh/article/PIIS2542-5196(22)00067-5/fulltext
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Exposure to particulate matter (PM) 
from road dust and brake and tire wear 
(BTW) is an emerging health concern 
Jeong et al. 2026” Spatial variations of non-exhaust 
emissions across seasons using fixed-site and 
mobile measurements” 
https://www.sciencedirect.com/science/article/pii/
S1361920926004372 

Road dust, brake and tyre wear dust!

https://www.sciencedirect.com/science/article/pii/S1361920926004372
https://www.sciencedirect.com/science/article/pii/S1361920926004372
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PM 2.5 concentrations 
(May–September) for 
2019–2023 
attributable to wildfire 
sources based on 
FireWork and 
GEM‐MACH model 
results.

https://doi.org/10.1029/20
25GH001565

Wildfire 
smoke

https://doi.org/10.1029/2025GH001565
https://doi.org/10.1029/2025GH001565
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From a Field Visit Report by the Ontario Ministry of Labor (MLITSD) on 15 July 2026, 
– for an inspection of an underground mine in Ontario.

Investigation for compliance with the Occupational Health and Safety Act and 
associated regulations.

Workers refused work because they believed the employer's wildfire smoke 
procedures and controls were inadequate to protect worker health. 

The Ministry consulted with occupational hygiene specialist noted that:
• Ontario currently has no occupational exposure limit (OEL) specifically for PM2.5 

in workplaces. The workplace's PM4 (respirable dust) monitoring likely includes 
PM2.5 particles and therefore captures wildfire smoke particulate exposure.

• The employer's use of the respirable dust size fraction, which aligns with the 
current Ontario Occupational Exposure Limit (OEL) for respirable particles not 
otherwise specified (R-PNOS) of 3 mg/m³ (3,000 µg/m³). 

(Respirable particulate not otherwise specified (R- PNOS)).
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Particles not otherwise 
specified (PNOS) have low 
toxicity (i.e. are not 
cytotoxic, genotoxic, or 
otherwise chemically 
reactive with lung tissue, 
and do not emit ionizing 
radiation, cause immune 
sensitization, or cause toxic 
effects other than by 
inflammation or the 
mechanism of “lung 
overload” (ACGIH, 2025). 
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Wildfire Smoke Context
For wildfire smoke, the measurement of 
PM₂.₅ as a health-risk indicator is analagous 
with the air quality index (AQI), but there is 
no Ontario occupational exposure limit 
specifically for PM₂.₅
PM₂.₅ Concentration Contexthttps://cohlabstem.com.au/2021/0

7/20/wildfire-soot/

8.8 µg/m³ - Canadian annual ambient air standard
27 µg/m³ - Canadian 24-hour ambient air standard

156 µg/m³ (from the report)- PM₂.₅ measured at Mine intake during the 
inspection

3,000 µg/m³ - Ontario respirable dust OEL (R-PNOS)

(Respirable dust - Particles not otherwise specified (PNOS))
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Inspector's Conclusions

The inspector determined that:

• Workers were being held on surface due to elevated carbon monoxide levels 
at the fresh-air intake and no workers were underground at the time of the 
inspection. 

• Based on the information reviewed and consultation with occupational 
hygiene expert, the concerns raised by workers were not likely to endanger 
workers under the Occupational Health and Safety Act. There was no 
apparent overexposure to wildfire smoke contaminants when compared 
with current occupational exposure limits

• The employer should, however, be able to clearly explain the scientific basis 
for its respirable dust threshold and how it is intended to protect worker 
health during wildfire smoke events. 
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Transmission electron micrograph (TEM) of wildfire soot 
(biomass-burning aerosol). 

Similar to diesel exhaust, wildfire soot contains aggregates 
of nanometer-scale carbon primary particles; however, 
wildfire smoke also contains substantial organic material, 
tar balls, mineral ash, and coated soot particles that 
produce a more chemically and morphologically 
heterogeneous aerosol.

https://pmc.ncbi.nlm.nih.gov/articles/PMC3715
871/ 

https://pmc.ncbi.nlm.nih.gov/articles/PMC3715871/
https://pmc.ncbi.nlm.nih.gov/articles/PMC3715871/
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From the Field Visit Report by the Ontario Ministry 
of Labor (MLITSD) on 15 July 2026, – for an 
inspection of an underground mine in Ontario.
Visit Purpose:

Investigation for compliance with the 
Occupational Health and Safety Act and associated 
regulations.

Re “wildfire smoke concerns”
Air Monitoring Results Observed: 

CO: 2.7 ppm 
PM1: 121 ug/m3 
PM2.5: 156 ug/m3 
PM4.25: 166 ug/m3 
PM10: 168 ug/m3 
NO2: 0.4 ppm 
O2: 20.4% 

Updates to the 
Air Quality Index 
(AQI) for 
Particulate 
Matter - Fact 
Sheet and 
Common 
Questions, U.S. 
Environmental 
Protection 
Agency, 2024.

https://www.epa.gov/system/files/documents/2024-02/pm-naaqs-air-quality-index-fact-sheet.pdf
https://www.epa.gov/system/files/documents/2024-02/pm-naaqs-air-quality-index-fact-sheet.pdf
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Outcome

• No orders were issued.

• The work refusal was effectively dismissed as the Ministry concluded that the 
circumstances did not present a likely danger based on available exposure data 
and current regulatory standards.
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 On July 16, 2026, Canada Post had a Red Delivery Service Alert for Sault Ste. Marie 
because of wildfires and poor air quality. 

Under a red alert, mail delivery is suspended for the day, delivery agents are not sent out or are 
recalled, and mail collection is also suspended. The Sault Ste. Marie alert had reportedly been in 
place since July 15. 

Canada Post stated: “The safety of our employees is our number one priority.” 

This was not limited to Sault Ste. Marie. On July 16, red alerts were also reported for Aroland, 
Armstrong Station and Collins, Windsor, Gull Bay, Belleville, Trenton and Cobourg, while Thunder 
Bay, Sudbury, North Bay, Muskoka and other areas were under yellow alerts, where delivery was 
attempted but delays were possible. In the Quinte region, Canada Post specifically suspended 
delivery in Belleville, Trenton and Cobourg because poor air quality from wildfire smoke was 
affecting the region.  Delivery agents were either not sent out or recalled, and mail collection was 
suspended.
https://www.sootoday.com/local-news/mail-service-in-the-sault-on-hold-today-due-to-poor-air-quality-12557867
https://www.tbnewswatch.com/local-news/wildfires-delay-canada-post-in-some-communities-12557852
Smoke affecting mail and parcel delivery in Quinte region | Quinte News  
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Applying the respirable particulate not otherwise specified (R-PNOS) Occupational 
Exposure Limit (OEL) to wildfire smoke is inappropriate because wildfire smoke 
contains numerous toxic constituents, including polycyclic aromatic hydrocarbons 
(PAHs), other organic compounds, and inorganic contaminants. 

Relying solely on compliance with existing Occupational Exposure Limits (OELs) 
may fail to address legitimate worker health concerns because many exposure-
related symptoms occur below legal limits.

Use of Section 25(2)(h) of the Ontario Occupational Health and Safety Act, which 
requires employers to "take every precaution reasonable in the circumstances" to 
protect workers.  This provision could be invoked if evidence demonstrates:

• A genuine health hazard from wildfire smoke exposure.
• Reasonable control measures are available.
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Potential evidence could include:
• Worker symptom reports.
• First aid or medical records.
• Health surveillance or symptom surveys (see as an example Oudyk, J., Haines, A. T., & D’Arcy, J. 

(2003). Investigating Respiratory Responses to Metalworking Fluid Exposure. Applied Occupational and Environmental Hygiene, 18(11), 
939–946. https://doi.org/10.1080/10473220390237610).

• Scientific literature on health effects of PM₂.₅ and wildfire smoke.

https://doi.org/10.1080/10473220390237610
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https://www.canada.ca/content/dam/hc-sc/documents/services/publications/healthy-living/human-health-
effects-wildfire-smoke/human-health-effects-wildfire-smoke.pdf 

Increased respiratory problems and premature mortality. 

Higher rates of asthma exacerbations, chronic obstructive 
pulmonary disease (COPD) events, emergency department 
visits, and hospital admissions during wildfire smoke 
episodes. 

Potential cardiovascular impacts, particularly among older 
adults, possible effects on pregnancy outcomes and 
mental health. Certain populations, including children, 
seniors, pregnant people, individuals with pre-existing 
health conditions, and wildfire firefighters, may be at 
greater risk from exposure to wildfire smoke.
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Wildfire Smoke Should Not Be Treated as 
"Nuisance Dust“

The evidence supports a need for worker protection even when 
regulatory exposure limits are not exceeded.
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What about a banded exposure management framework?
(Suggested only)

Could 100 µg/m³ PM2.5 be the key action threshold (red zone), as a trigger for 
mandatory controls. This creates an easy-to-communicate message.
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The wildfire smoke rules call for employers to train workers on wildfire smoke 
before exposing them to PM2.5 concentrations of 20.5 µg/m3 or more and then to 
repeat training at least annually. https://www.aiha.org/news/240111-washington-state-adopts-
permanent-workplace-rules-for-wildfire-smoke Wildfire Smoke Rulemaking 

See also “Protecting Outdoor Workers Exposed to Smoke from Wildfires” Cal/OSHA
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What about combined exposures?

Exposure to wildfire smoke, diesel particulate matter (DPM) and 
respirable crystalline silica!
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Arrandale VH, Shakeel A, Hedges K, 
O'Connell K, Gorman Ng M. 

Recent trends in 
respirable 
crystalline silica 
and elemental 
carbon exposure 
in the Ontario, 
Canada mining 
industry. Ann Work Expo 
Health. 2025 Feb 25;69(2):220-224. 
doi: 10.1093/annweh/wxae094. 
PMID: 39657009; PMCID: 
PMC11858555.

https://pmc.ncbi.nlm.nih.gov/articles/PMC11858555/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11858555/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11858555/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11858555/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11858555/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11858555/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11858555/
https://pmc.ncbi.nlm.nih.gov/articles/PMC11858555/




Occupational Health Clinics for Ontario Workers Inc. 
Prevention Through Intervention 

Using the OHCOW calculator

Exposure 0.022 mg / m3 for a 
working life-time (40 years) - the 
relative risk is approx. 2 (double the 
risk of lung cancer compared to not 
being exposed).

https://www.ohcow.on.ca/resources
/apps-tools-calculators/diesel-
exhaust-relative-risk-calculator/
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Exposure to diesel exhaust and cardiovascular (including heart attack)
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The 8 h occupational exposure limit on diesel exhaust is 10 µg/m EC in Denmark 
and 50 µg/m EC in the EU. The Danish work regulatory authorities consider 
further reducing this exposure limit to 5 µg/m3 . The analyses on recent 
exposure among Diesel Engine Exhaust (DEE) exposed showed increased 
Incidence rate ratios (IRR) with exposure at or above 5.5 µg/m3 (equivalent to 
0.0055 mg / m3) for acute myocardial infarction (AMI) (heart attack).
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What new technology exists to improve 
measurement for smaller / fine and ultrafine 
particulate matter.

• Lung-deposited surface area (LDSA) of UFPs in the alveolar region for different 
occupational exposures, such as chimney sweeps, downstream industrial handling of 
nanomaterials, waste recycling, and training of firefighters (Lovén et al. 2021, 2023, 
2024; Moazami et al. 2024). 

• LDSA is an important metric for adverse health effects of particle exposures as it 
combines the lung deposition and surface area of particles (Liu et al. 2023).

Maria Hedmer, Karin Lovén, Johannes Rex, Carina A Nilsson, Merve Polat, Jakob K Nøjgaard, Joakim Pagels, Bo Strandberg, Lina Hagvall, Characterization of occupational 
exposure to air pollutants during asphalt milling and paving, Annals of Work Exposures and Health, Volume 70, Issue 2, March 2026, wxaf078, 
https://doi.org/10.1093/annweh/wxaf078

https://doi.org/10.1093/annweh/wxaf078
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Lung-deposited surface 
area (LDSA) measurement 

Ambient Ultrafine Monitor | Atmose

https://www.atmose.ca/ambient-ultrafine-monitor
https://www.atmose.ca/ambient-ultrafine-monitor
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Lung-deposited surface area (LDSA) estimates the surface area concentration 
of particles deposited in the alveolar region of human lungs and has gained 
attention in atmospheric science and public health research (Yuan, J., et al. 
2025).

Particle size affects the toxicity, as a function of decreasing particle size and 
increasing surface area concentration. 

LDSA measures the surface area concentration of particles that deposit in the 
lung alveoli, where the interaction between the pulmonary circulation and 
the respiration occurs. Particles entering the lung alveoli can therefore 
possibly end up in the blood and other organs like the brain (Lepitso et al. 
2024).

https://www.rifs-potsdam.de/en/output/publications/2025/studies-lung-deposited-surface-area-ldsa-particulate-matter-during-2005#o=search&publication=104
https://www.rifs-potsdam.de/en/output/publications/2025/studies-lung-deposited-surface-area-ldsa-particulate-matter-during-2005#o=search&publication=104
https://ar.copernicus.org/articles/2/271/2024/
https://ar.copernicus.org/articles/2/271/2024/
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The importance of particle size analysis. 
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The importance of understanding and 
measuring particle number 

“results demonstrated that tested US EPA Tier 4 engine was effective in 
reducing particulate mass and cumulative emissions of nitrogen oxides, but 
not equally effective in reducing particulate number emissions. The results 
confirmed that the use of DPFs in advanced exhaust aftertreatment systems 
would be critical to efforts to reduce contributions of such engines to 
aerosol number concentrations” 

Bugarski AD, Hummer JA, Vanderslice S, Barone T. Retrofitting and re-powering as a control strategies for curtailment of exposure of underground 
miners to diesel aerosols. Min Metall Explor. 2020 Apr;37(2):791-802. doi: 10.1007/s42461-019-00146-z. PMID: 32478288; PMCID: PMC7261052. 
Retrofitting and re-powering as a control strategies for curtailment of exposure of underground miners to diesel aerosols – PubMed 

“Are we forgetting the smallest, sub 10 nm 
combustion generated particles (Pedata, P., Stoeger, 
T., Zimmermann, R. et al. (2015) Are we forgetting the smallest, sub 10 
nm combustion generated particles?” . Part Fibre Toxicol 12, 34 (2015). https://doi.org/10.1186/s12989-
015-0107-3

https://pubmed.ncbi.nlm.nih.gov/32478288/
https://pubmed.ncbi.nlm.nih.gov/32478288/
https://pubmed.ncbi.nlm.nih.gov/32478288/
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Why is it important to characterize particle 
size analysis and how does this align with 
controlling exposure (for dust suppression). 



Occupational Health Clinics for Ontario Workers Inc. 
Prevention Through Intervention 



Occupational Health Clinics for Ontario Workers Inc. 
Prevention Through Intervention 

What this presentation has covered

• Health effects from exposure to different sized particles.
• Exposures to wildfire smoke should be factored into the health risk 

assessment along with other exposures. 
• Important to have and clearly communicate a Trigger Action Response Plan 

(TARP) in the event of a wildfire smoke event. More than compliance against 
OHS legislation.

• Newer technology to improve measurement for smaller / fine and ultrafine 
particulate matter.

• Why is it important to characterize particle size.
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See from OHCOW
Wildfire infographic
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf

"Where there's smoke..." Understanding Particulate Hazards 
Indoors and Out”

https://www.ohcow.on.ca/posts/where-theres-smoke/

https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.ohcow.on.ca/wp-content/uploads/2023/06/wildfire-smoke-infographic-06-22-23.pdf
https://www.youtube.com/watch?v=FA8THwHZ4YQ
https://www.youtube.com/watch?v=FA8THwHZ4YQ

	�������4th Annual Mining Vehicle Powertrain Workshop (MVPC) 2026��Breathable particles in the air and the future of measurement.����Kevin Hedges, PhD., M. App. Sc., BSc., FAIOH, COH, CIH�khedges@ohcow.on.ca �Occupational Hygienist��Occupational Health Clinics for Ontario Workers Inc.�http://www.ohcow.on.ca/ ���  
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49

