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Ontario Occupational Disease Action Plan

See Prevent Occupational Disease Website

https://www.preventoccdisease.ca/en/index.html

https://www.ohcow.on.ca/odap.html
https://www.preventoccdisease.ca/en/index.html


Occupational Health Clinics for Ontario Workers Inc. 
Prevention Through Intervention 

https://www.carexcanada.ca/en/videos/

Please share

https://www.carexcanada.ca/en/videos/


Occupational Health Clinics for Ontario Workers Inc. 
Prevention Through Intervention 

https://www.carexcanada.ca/CAREXCanada_DEE_OEL_REPORT_2019.pdf

https://www.carexcanada.ca/CAREXCanada_DEE_OEL_REPORT_2019.pdf
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Prevention Through Intervention 

Particulate air pollution has been linked to a wide range of conditions affecting many different organs of the body.

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 -
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Nanoparticle

translocation
and multi-organ toxicity: A 

particularly small problem 

https://europepmc.org/backend/ptpmcrender.fcgi?accid=PMC6558960&blobtype=pdf


Source: Occupational Cancer Research Centre (OCRC Sept. 2019, p. 40) – Burden of Occupational Cancer in Canada     

https://www.occupationalcancer.ca/2019/national-burden-report/


Source: Occupational Cancer Research Centre (OCRC Sept. 2019, p. 11) – Burden of Occupational Cancer in Canada     

https://www.occupationalcancer.ca/2019/national-burden-report/


Health Canada (2016) – Human Health Risk 

Assessment for Diesel Exhaust 

Health effects Evidence

Lung cancer Sufficient

Acute adverse respiratory health outcomes Sufficient

Chronic adverse respiratory health outcomes Sufficient

Acute adverse cardiovascular health outcomes Sufficient

Immunological effects Sufficient

Bladder cancer Suggestive

Chronic adverse cardiovascular health outcomes Suggestive

Reproductive and developmental effects Suggestive

Central nervous system effects
based on acute neurophysiological symptoms in overexposed 

workers 

Suggestive

http://publications.gc.ca/collections/collection_2016/sc-hc/H129-60-2016-eng.pdf
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Prevention Through Intervention 

Reproduced with permission from Dr. Cheol-Heon Jeong and Dr. Greg Evans SOCAAR

https://www.

sciencedire

ct.com/scie

nce/article/p

ii/S1352231

017300857

https://www.socaar.utoronto.ca/
https://www.sciencedirect.com/science/article/pii/S1352231017300857


Source: The Guardian 17 Sept. 2019, https://www.theguardian.com/environment/2019/sep/17/air-pollution-particles-

found-on-foetal-side-of-placentas-study

Air pollution (urban) study

https://www.theguardian.com/environment/2019/sep/17/air-pollution-particles-found-on-foetal-side-of-placentas-study
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Prevention Through Intervention 

Diesel exhaust 

causes cancer of 

the lung. A 

positive 

association has 

been observed 

between 

exposure to 

diesel exhaust 

and bladder 

cancer.



Compensated claims for cancer from exposure to diesel exhaust 

2009 – 2018 : Accepted 7, expected 1700

https://www.ohcow.on.ca/news/occ-tober-2020.html

https://www.ohcow.on.ca/news/occ-tober-2020.html
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There must be a line in the sand!



Is setting a suitably protective 

occupational exposure limit (OEL) or 

target for diesel particulate matter 

(DPM) a “key driver” to reduce 

exposure?

Mining Diesel Emissions Council (MDEC 2017)

http://www.mdec.ca/2017/S1P2_Hedges.pdf
http://www.mdec.ca/2017/


Occupational Health Clinics for Ontario Workers Inc. 
Prevention Through Intervention 

Why is exposure to diesel exhaust an issue (the latest)?

Organisation Year Comments

BHPB6 November 
2015

After reviews by a leading Australian Epidemiologist and the 
IOM7 BHPB (Global Standard) – Exposure must be as low as 
technically feasible. Interim target set at 0.03mg/m3 (measured 
as EC NIOSH 5040) 

Health 
Canada8

2017 Human Health Risk Assessment for Diesel Exhaust. Causal lung 
cancer, suggestive bladder cancer. 

OCRC9 2017 Burden of Occupational Cancer in Ontario.
Policy Recommendations For Diesel Engine Exhaust:
1. Adopt occupational exposure limits of 0.02mg/m3

(elemental carbon EC) for the mining industry and 0.005 
EC mg/m3 for other workplaces).

2. Upgrade or replace old on-road and off-road trucks and 
diesel engines.

(OCRC, 2017 p.25).

https://www.youtube.com/watch?v=n_iFh-BsECo
http://publications.gc.ca/collections/collection_2016/sc-hc/H129-60-2016-eng.pdf
http://www.occupationalcancer.ca/wp-content/uploads/2017/09/Burden-of-Occupational-Cancer-in-Ontario.pdf


Occupational Cancer Research Centre

Report Release: Burden of Occupational Cancer in Ontario (2017)

The Finnish Institute for Occupational Health 

recommends occupational exposure limits of 

20 μg/m3 elemental carbon for the mining 

industry and 5 μg/m3 elemental carbon for 

other workplaces, based on evidence of health 

effects and feasibility considerations. 

http://www.occupationalcancer.ca/2017/news-occupational-burden-ontario-report/?gwcpp_catid=90


Occupational Health Clinics for Ontario Workers Inc. 
Prevention Through Intervention 

Latest from Ministry of Labour (March 20 2018) current and proposed exposure limits:
On and off-road diesel engines are widely used in other industries such as construction, 
transportation and warehousing. As an important first step in minimizing and controlling 
worker exposures to DPM in these sectors, the MOL is proposing to add a new listing 
and OEL for DPM measured as total carbon, in the Ontario Table (Table 1) in Regulation 
833 based on the revised MSHA limit of 160 µg/m3, (0.16mg/m3)total carbon (~0.1 
mg/m3 Elemental Carbon)(MOL, 2018). 45 day consultation period due May 4, 2018.

For the first time in Canada, an Occupational Exposure Limit 

(OEL) for diesel particulate matter (DPM), is being proposed,  

which applies to all workplaces in Ontario.

https://www.labour.gov.on.ca/english/about/consultations/oels/index.php


Are regulators setting occupational 

exposure limits, at levels low enough, 

to drive continuous improvement and 

provide the impetus for newer 

technology such as higher tier engines 

and / or battery powered vehicles?



Occupational Health Clinics for Ontario Workers Inc. 

Prevention Through Intervention 
https://www.occupationalcancer.ca/2014/iarc-monographs-volume-105/

Current ON mining OEL 

for diesel particulate 

matter

MOL proposed OEL for all 

work places (160 µg/m3

TC equivalent to ~ 100 

µg/m3 EC) 

EU OEL (50 µg/m3)

OCRC (20 µg/m3  mining 

and 5 µg/m3 other 

workplaces)

MOL proposal based 

on MSHA (mining) 

2008 OEL

https://www.occupationalcancer.ca/2014/iarc-monographs-volume-105/


Measure using NIOSH 5040



Or perhaps qualitative assessment

1) Did you have diesel powered machinery in your workplace?
2) If so: little, big, a couple of engines, lots of engines?
3) Was there a smoky-looking haze when diesel engines were used?
4) Was there a blue or black smoke coming from diesel exhaust?
5) Did you notice any sooty deposits on walls or permanent fixtures?
6) Did you smell exhaust during your work day?
7) Did you notice it first thing in the morning?
8) Was it intermittent or was it there all the time?
9) Did you find yourself coughing more at work than away from 

work?
10)Did your eyes water or become itchy when diesel machinery was 

operating?



Based on the feedback once we know 

there is a problem – what do we do? 



http://www.occupationalcancer.ca/2017/controlling-dpm-in-mining/

Reproduced with permission from OCRC

http://www.occupationalcancer.ca/2017/controlling-dpm-in-mining/
https://indd.adobe.com/view/1e6c364d-2648-4209-b331-e234114032c8
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Prevention Through Intervention 

After treatment Solutions for Portable & Off 

Highway Equipment

((Diesel particulate filters (DPFs))

https://www.youtube.com/watch?v=NihE9g5r4nI

https://www.dcl-inc.com/products/diesel-particulate-filters/

https://mdec.ca/2020/ad_mamoth.pdf

https://www.mammothequipment.ca/

Refer to Mining Diesel 

Emissions Council (MDEC)

https://www.youtube.com/watch?v=NihE9g5r4nI
https://www.dcl-inc.com/products/diesel-particulate-filters/
https://mdec.ca/2020/ad_mamoth.pdf
https://www.mammothequipment.ca/
https://mdec.ca/
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Prevention Through Intervention 

The Role of Emissions Based Maintenance to Reduce Diesel 

Exhaust Emissions, Worker Exposure and Fuel Consumption
The proactive maintenance of diesel engines, known as Emissions 
Based Maintenance (EBM), to reduce workplace exposures to diesel 
exhaust is one type of control strategy. This type of maintenance 
is above, and beyond ‘normal’ logbook/warranty style 
maintenance recommended by the OEM and uses data measured 
from an individual engine to determine maintenance required. This 
is a preferred, higher order control as it reduces emissions at the 
source, preventing contaminants from reaching the workplace 
environment and exposing workers.
EBM has the potential to have a significant return on investment 
with respect to reducing exposures to workers and reducing fuel 
consumption, and therefore costs. This thesis also provides 
evidence that maintenance of existing diesel exhaust emissions 
aftertreatment devices contributes to a significant proportion of this 
reduction. If sites are not monitoring the effectiveness of controls 
fitted to vehicles, they cannot ensure emissions are maintained at a 
level that is as low as reasonably practicable. Research in Canada 
and Australia has shown that an effective EBM programme within 
mining operations could potentially reduce employee exposures to 
diesel particulate matter (DPM) by up to 50%.

Dr. Jennifer Hines

PhD. Thesis, 2019

https://ro.uow.edu.au/cgi/viewcontent.cgi?article=1857&context=theses1


How low is low enough?

The Dutch Committee on Occupational Safety (DECOS) has 

estimated so-called health-based calculated occupational 

cancer risk values (HBC-OCRVs) The DECOS estimates that 

the exposure concentrations of respirable elemental carbon in 

the air, which serve as parameter for exposure to diesel engine 

exhaust powered by petroleum-diesel fuels, and which 

corresponds to:

• 4 extra death cases of lung cancer per 100,000 (target 

risk level), for 40 years of occupational exposure, equals 

to 0.011 µg REC/m3,

• 4 extra death cases of lung cancer per 1,000 (prohibition 

risk level), for 40 years of occupational exposure, equals 

to 1.03 µg REC/m3.



Occupational health and safety legislation 

and regulations are a method for the primary

prevention of injury and disease at the 

societal level. They are intended to establish 

a minimum level

of protection either for all workers or for 

those in specific industries.

Regulatory approaches to preventing 

occupational disease include: limits on levels 

of exposure

A performance-based regulation establishes the endpoint and allows the 

employer to identify the most suitable means of achieving it.  A prescriptive 

regulation specifies the endpoint and the means by which it is to be achieved.



Relative risks were estimated using exposures lagged 15 years in Silverman et al. (2012) and 5 years in both the 

Garshick et al. (2012a and Steenland et al. (1998), based on the best model fit in each study. The authors presented 

sensitivity analyses to lag choices in supplemental material, available online. Elemental carbon was measured as REC in DEMS,

as SEC in Garshick et al. (2012a), and as EC in Steenland et al. (1998). SOURCE: Vermeulen R, Silverman DT, Garshick E, 

Vlaanderen J, Portengen L, Steenland K. 2014b. Exposure–response estimates for diesel engine exhaust and lung cancer 

mortalitybased on data from three occupational cohorts. Environ Health Perspect 122:172–177. doi: 10.1289/ehp.1306880.



American Journal of Respiratory and Critical Care Medicine Volume 202 Number 3 

| August 1 2020 https://www.atsjournals.org/doi/abs/10.1164/rccm.201911-2101OC

August 1, 2020

https://www.atsjournals.org/doi/abs/10.1164/rccm.201911-2101OC


American Journal of Respiratory and Critical Care Medicine Volume 202 Number 3 

August 1 2020, p.402.

Measurements and Main Results: Our study included 16,901
lung cancer cases and 20,965 control subjects. In men, exposure 
response between EC and lung cancer was observed: odds ratios 
ranged from 1.09 (95% CI, 1.00–1.18) to 1.41 (95% CI, 1.30–1.52) for 
the lowest and highest cumulative exposure groups, respectively. EC-
exposed men had elevated risks in all lung cancer subtypes 
investigated; associations were strongest for squamous and small cell 
carcinomas and weaker for adenocarcinoma. EC lung cancer exposure 
response was observed in men regardless of smoking history, 
including in never-smokers. 

Lung cancer excess lifetime risks (ELR) associated with 45 years 
of EC exposure at 50, 20, and 1 µg/m3 were 3.0%, 0.99%, and 0.04%,
respectively, for both sexes combined.
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John Oudyk, Occupational Hygienist OHCOW

years of exposure 25 years

average respirable elemental carbon 

(REC) exposure (in µg/m3)
5

μg/m3

15-year lagged cummulative respirable 

elemental carbon exposure (in µg/m
3
-yrs)

50
μg/m

3
 - years

model estimated relative risk (RR) = 1.15

95% confidence interval: 0.89 1.48

Diesel Exhaust Lung Cancer Risk Calculator

model taken from:  Vermeulen R, Silverman DT, Garshick E, Vlaanderen J, 

Portengen L, Steenland K. 2014. "Exposure-response estimates for diesel engine 

exhaust and lung cancer mortality based on data from three occupational 

cohorts". Environ Health Perspect 122:172–177; 

http://dx.doi.org/10.1289/ehp.1306880 

http://jnci.oxfordjournals.org/content/suppl/2012/01/28/djs034.DC1/Supp_me

thods_and_tables_4-30-12.pdf

(model based on 0-1000 µg/m
3
-yrs range)
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John Oudyk, Occupational Hygienist OHCOW

years of exposure 25 years

average respirable elemental carbon 

(REC) exposure (in µg/m3)
100

μg/m3

15-year lagged cummulative respirable 

elemental carbon exposure (in µg/m
3
-yrs)

1000
μg/m

3
 - years

model estimated relative risk (RR) = 2.92

95% confidence interval: 1.51 5.64

Diesel Exhaust Lung Cancer Risk Calculator

model taken from:  Vermeulen R, Silverman DT, Garshick E, Vlaanderen J, 

Portengen L, Steenland K. 2014. "Exposure-response estimates for diesel engine 

exhaust and lung cancer mortality based on data from three occupational 

cohorts". Environ Health Perspect 122:172–177; 

http://dx.doi.org/10.1289/ehp.1306880 

http://jnci.oxfordjournals.org/content/suppl/2012/01/28/djs034.DC1/Supp_me

thods_and_tables_4-30-12.pdf

(model based on 0-1000 µg/m
3
-yrs range)


