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What this presentation will cover: A\ 14

i) Diesel engine exhaust (DEE) and other hazards C(?) chrl(p|gce

and risks in mining including exposure to: Sﬂfef}f North
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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Dust is a word often used to describe fine, dry particies on the u WDrkplu.:E
ground and in the air. “ ' 5‘:' FE.l. NDr-l.h ™
Dust particles fall into two categories, according to their size: }I’

* inhalable dust (less than 0.4 mm or 100 gm diameter)

* respirable dust (less than o.0a5 mm or 5 um diameter)

To give you an idea of these sizes, the following diagram compares

both types of dus! with the diameter of a single human hair, |

Dust particle size comparison

PM 2.5 (< 2.5 um) typically associated with air

pollution —an environmental measure
https://www.igair.com/newsroom/pm2-5

PM 0.1 (< 0.1 pm or 100 nm) are also

Dwist particles of all sizes Smallest dust particles
Sire [bvpically less than (typically less than H H

.1 mm dlamater) 0.00%5 mm diamaier) Called nanopartICIeS / UItra flnes
Visibility {an be seen with Cannof be seen wilth

the naked eye the naked aye

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

Diesel Engine Exhaust (DEE) as respirable elemental £ 6@1 Workplace ‘ '

fet th
carbon (REC) Sarety Nor

% of samples exceeding occupational exposure limits for respirable
elemental carbon (REC)

The Ontario Mining
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10.0
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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”.
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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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(‘?) Workplace ‘ '

Sﬂfe’r}f North

The Ontario mining
occupational exposure
limit is

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.

12,000 X
However, many measurements were still above the current

exposure limit for mining in Ontario which is set at 0.12mg/m3 higher than the
EC, and well above the health-based limit suggested by the Netherlands health based
Health Council of the Netherlands (0.00001mg/m?3)

suggested limit.
(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
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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 2022: Diesel Exhaust Exposure - Influencing CROSH CRRST /occ-tober-worker-focused-

Change OHCOW science-prevention-webinars-
— kickoff-event-2/
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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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Consulting Resources News reducing diesel
particulate matter
in underground
mines

New guideline for reducing diesel
particulate matter in underground mines

Monday, February 14, 2022
Two successful examples of control strategies for airborne hazards

¥ Search News by Tags

_,i.,| Reducing diesel particulate matter in underground mines: Two successful examples

Mining

A new guideline document for controlling diesel emissions in underground mines
All Workplaces ! e : : 3

was introduced by the Ontario mining industry technical advisory committee.
Forest products

‘Diesel engine exhaust, including the diesel particulate matter, has been classified
Forestry as carcinogenic to humans by the World Health Organization,” says Keith Bimie,

Minie Rescue Industnial Hygienist and Ventilation Specialist at Workplace Safety North (WSN) and

o committee chair and coordinator. “For many years, diesel engines have been the
Paper Pr":ntmg and workhorse in a large number of industries including mining, and diesel exhaust
Converting exposure presents an inhalation health hazard to workers.”

Occupational Disease In 2021, mining industry volunteers who make up the WSN Workplace Environment

General Technical Advisory Committee developed a practical reference document,
‘Reducing diesel particulate matter in underground mines: Two successful
examples " for Ontario mining operations. The guide has information about the hazards of diesel engine
small business exhaust along with examples on controlling diesel emissions, with a focus on diesel particulate matter.

F

Pandemic

Qccupations with potential exposure to diesel emissicns include miners, construction workers, heavy
equipment operators, bridge and tunnel workers, railroad workers, oil and gas workers, loading dock workers,
truck drivers, material handling operators, farmworkers, long-shoring workers, and auto, truck and bus
maintenance garage workers.
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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.

CONTROLLING DIESEL PARTICULATE MATTER IN UNDERGROUND MINES
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Remoe diesed particulate emssions
fram the workplace air, of reduce
the likelihood that warkers will
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General ventilation
Ganaral ventilation dilutes amissons
Iy brimgang clean air into the anea,
The reductions vary depending an the
wolume of air previded. it alsa halps
reduce ambient air concentraticn of
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wiith Lamperatura conted, e
Enclosed cabs
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L 27
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https://www.occupationalcancer.ca/wp-content/uploads/2023/04/Mining Diesel-Particulate-Control-Strategies.pdf

Towards a cancer-free workplace


https://www.occupationalcancer.ca/wp-content/uploads/2023/04/Mining_Diesel-Particulate-Control-Strategies.pdf

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,

Nano Today, Vol. 26, pp.8 — 12

Nanoparticle translocation and multi-organ toxicity: A
particularly small problem
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University of Edinburgh, Edinburgh, United Kingdom

e e —
Neurodegenerative
Diseases —_—

Impaired cognition -
Altered behaviour

Depression
Stem cell alterations ———
Liver toxicity —

Renal Disease

Metabolic syndrome & *~
Diabetes 2

Decreased Fertility

Auloimmune
Rheumatic diseases

Peripheral artery

disease
A\,

e Stroke

= Qlfactory deficits

Cardiovascular
—— disease

Asthma
——~—— COPD

Respiratory infection
Lung cancer

Pre-eclampsia

Premature birth

Low birth weights
Epigenetic changes

Detrimental health effects
in offspring

=


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

Other hazards in mining
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What about very freshly cut / crushed dry v

respirable crystalline silica (RCS)

(Quartz) Cq Workplace

Sﬂlr'Ef}" North
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Known health effects of respirable crystalline silica
(RCS) among others.

* Lung cancer.

* Silicosis.

* Chronic obstructive pulmonary disease (COPD).
 Autoimmune diseases.

¢ Sa rCO [ d OS [ S (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
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https://pmc.ncbi.nlm.nih.gov/articles/PMC10138725/
https://pmc.ncbi.nlm.nih.gov/articles/PMC10138725/

What about if we compare results from spirometry
with exposure monitoring for respirable crystalline
silica.

Cyclone for personal exposure

Spirometer evaluating lung health MIGATEETIT
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it Spirometer

Loader operator (Restriction probable - further examination recommended)
FEV1 % of predicted 68

Maximum RCS individual exposure 0.06 mg/m?

SEG MVUE RCS exposure 0.04 mg/m?

il | -m FYL Test Time 01:02pm i -3 ivi i ivi
| [ — Sy || i Figure 5.17 - Individual spirometry for a worker (FV1) driving loader.
Height 175 cm Test Mode DIAGNOSTIC S eSS RIS TR
vies 94hg,BMI30.7  PredctedRef  Nhanes Il YEOARQUAtiyCE SO
i ﬂ MAE 5:;1_ I_nt,;,,_ Ref GOLD/Mardie Symptoms reported by worker FV1 included:
& Ethnic CALCASIAN Value Select BEST TRIAL e Cough & wheeze if run or climb stairs fast (4a&e4b).
. m E: ;.E?wu:ted ac = e Wake up in the morning with wheeze (6a).
E 8 | BTPS (IN/EX) .- fL02 e Wheeze in a smoky room (7).
z n FVC Test Results (5) e Usually cough first thing in the morning in winter (9)
FEg \ T B e Tt SV S Thar ol Tisah e and during the day or night in winter (10).
/ \ - F 3 ' o | e Cough on most days as much as three months a year (11).
4 Ly r e = ¥ = i e Usually bring up phlegm in the morning in winter (12)
f \\L — s ig ek s ?3: e and during the day or at night in winter (13).
2 Ay p— | 20 = 1:9? #:54 = ®  Bring up phlegm like this on most days for at least three months a year (14)
FEVL/FVC 078 078 077 054 93 ) ] : —
o N— ak\-gi S | [ | ;2 es0 652 98 = This operator drives the loader and doesn’t normally wear a respirator inside
it i 5 | (o Sfly ool S8 48 - the cabin. Symptoms are consistent with asthma and chronic bronchitis. A
2 | | MEFTS[US] 581 645 534 = =
7 MEFSO[L/] 335 302 368 e - restrictive disease pattern is indicative of silicosis.
g _| || MEFasiLs] 165 141 0497
=5 * FETH] 641 716 653 "=
a o
&4 — Irdicates Below LLN
£3 { Restriction probable; further examinations recommended
2
{ . q -
1 —_—
of 1 Sesson Qusly B Gre-Test,  ATSOS https://researchdirect.westernsydney.edu.au/isl
0 2 4 B

roatg T v adeeetves |[A] (] [W] e andora/object/uws:36593 Hedges K (2016).
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https://researchdirect.westernsydney.edu.au/islandora/object/uws:36593
https://researchdirect.westernsydney.edu.au/islandora/object/uws:36593

Exposure trend for RCS between 2014 and 2018 for selected mines ‘ '

% of samples exceeding occupational exposure 'v* Wﬂrl(p|m:e
limits for respirable crystalline silica (RCS) \) Sﬂfe’r}r North™

40 %> 0.025 mg/m3 Limit for most of Canadian provinces except Ontario
35
30

25
% > 0.05 mg/m3 OSHA US limit for RCS

ig / \/
’ /\/

10

% > 0.10 mg/m?3 ON limit for quartz
2014 2015 2016 2017 2018
In addition, exposure to vapours, dusts, gases and fumes (VDGF) are getting much more attention. Refer to

Occupational Health Clinics for Ontario Workers Inc. Arrandale et al. 2024 “Exposure to Vapours, Gases, Dusts, and Fumes at Work in Relation to Chronic Bronchitis,
Prevention Through Intervention Emphysema, and Chronic Obstructive Pulmonary Disease: A Systematic Review With Meta-analyses”.



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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0 0.02 0.04 0.06 0.08 0.1 0.12 0.14 5
RCS mg/m3 0.05 mg/m
and may be
reduced
: _ , further as of
Figure 5.11 Average maximum FEV1 % of predicted for each group correlated Oct 2024

with RCS group average exposures.

https://researchdirect.westernsydney.edu.au/islandora/object/

uws:36593 Hedges K (2016).



https://researchdirect.westernsydney.edu.au/islandora/object/uws:36593
https://researchdirect.westernsydney.edu.au/islandora/object/uws:36593

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” (acem threshold Limit values)

Occupational Health Clinics for Ontario Workers Inc.
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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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3 @ The impact from ‘ '

& Silicosis warnors &
exposure and
I'm thrilled that the team at Monash University has developed an innovative device D r_ k El c E.
that could save countless lives. This non-invasive breath test can detect early signs of h I h ff p
silicosis, enhancing screening and health outcomes for workers exposed to silica ea t e eCtS Ca n U
T
be measured. Sﬂfef}r North

dust.

Your participation will involve:
15 minutes of normal breathing into a mouthpieceg
&4 A small blood sampleg

otal time commitment: approx. 1 hour . . . s =
R o Key Occupational Diseases in Mining to
For more details or to participate, contact:4 & Paris Papagianis: 0433 927 197 ¢ Ta rget for Preventlon Pu rposes

@ paris.papagianis@monash.edu

Lung Cancer 1.40 (1.31-1.51)
35)

Chronic Obstructive Pulmonary Disease (COPD)

Silicosis 10.6 (6.98-16.1)
Idiopathic Pulmonary Fibrosis 1.84 (1.34-2.51)
Acute Myocardial Infarction (AMI) 1.15 (1.04-1.27)
Carpal Tunnel Syndrome (CTS) 1.59 (1.42-1.78)
Raynaud’s Syndrome 1.18 (1.07-1.30)

HR = Hazard Ratio, Cl = Confidence Interval

An in-depth look at disease surveillance and prevention in Ontario
Occupational Health Clinics for Ontario Workers Inc. On October 2, 2024, Workplace Safety North (WSN) hosted a webinar focused on occupational disease risks in key
Prevention Through Intervention 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

Isocyanate Resin N=C=0 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

e 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
VE RY IMPO RTANT Bello et al. 2006, Skin Exposure to Isocyanates: Reasons for Concern.
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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/

Noise

It can be measured

&)\ QUEST
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Audiometry

Effect of loud [95dB(A)] noise
over a career*

¢ Noise-induced loss Frequency (H2)

greatest at 4000 Hz T Senorcarer 'Nmi nearing

e Some of this hearing
loss is due to aging,
but most is due to _
noise

m =
il |

30 years

20

30

an | Lower limit
of normal

50 p

60

Hearing Level (dB)

*(estimated based on ANSI 53.44 standard)

https://www.cdc.gov/niosh/mining/UserFiles/workshops/hlp2/
Occupational Health Clinics for Ontario Workers Inc. . c
Prevention Through Intervention Ol_MatetIClntrOdUCtlon'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

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

The effectiveness of Hearing
Protection Devices heavily on proper
usage and fit. lll-fitting earplugs are a
common challenge faced by workers,
compromising their ability to
adequately protect their hearing.

https://blogs.cdc.gov/niosh-

Have you incorporated fit testing hearing protection at your work? science-
blog/2024/07/30/hearing-

Occupational Health Clinics for Ontario Workers Inc. protection-fit-testing/
Prevention Through Intervention



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/

Engineering noise control for mines: Lessons from the world (vadahana et al. 2020).

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

Hearing conssrvation programmes d

Peiricdic noise Bxposure monitaring

l

Parscnal hoaring protoction

'

Autdiometrec sviluations

l

Employee/mansgrment cducation and tralning

{ Bl

A YA Eea .

Record kgaping

'

Administratiee contrals

Sowrce: Morae, FLF [2018). Décupaliong novse-induced heanng Ioss in South Africon farge
scole mines: Fravm pobicy farmuiotion (o implementobion ond maniloring. Doctaral thesis,
lohianneshirg: University of the Witwatarsrand

Seven pillars of an effective hearing conservanon prosramme
Occupational Health Clinics for Ontario Workers Inc.
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https://pmc.ncbi.nlm.nih.gov/articles/PMC7136811/

Exposure to heat leading to heat stress and heat stroke

The Calculator

HUMIDEX-BASED

B pou are nie o aeing this caeteutator pleass read the Hymiges-hased Hest Responss Plan (Stepg] Below b lesm mone aboul mhar @nd bowy s s

HEAT STRESS CALCULATOR and PLAN* S e

Fier], prorwiche B following infamahon Bseed on the Iocilioh Seefig mesdued

Working in extreme conditions can be hazardous to your health.

Heat and humidex are no exception. — =y

Symptoms of heat stress include:

00

Weakness Fatigue Dizziness

CURRENT HUMIDEX

el o the difls efbersd aho, this cureent Forsdiss i

The following Humidex-Based Heat Stress Calculator uses temperature and humidity percentage (%) 42
to calculate humidex and provides recommended actions.

*NOTE: This works for workplaces where workers are wearing regular work clothes (i.e., no extra clothing o
significant sources of radiant heat (e.g., sunlight, process heat, etc.). Outdoor workers may have a radiant h
workers who are not working in the shade, will under-estimate the

Doy wnik; wiilhy &5 roimniil es redied ey Foagr whioukd conlinogs
Pronde 24 mi. of waim ewary 70 maude

Thiee Furiftitles ke abiwe 4 Cobini-Cooed ¥ cor espunit wilh e fecomementabons B
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HUMIDEX RISK
RECOMMENDED ACTIONS / NP Cotitomttsmcine: o Sy - -
RECOMMENDATIONS EvRSSrS - sema emLm i oL  EAL FEARCE

DOnly medically superriz=d work should contine:

W OHCOW

1 A REYTRINS  uTEs

ExTREME Humidex sxposunes above 45, heat siress should be managed as per the ADSIH TIVE

42-44 Work with 45 mirrtes refief per hour can continue - in addition 1o the provisions listed below

v {Humler-based Heat Response) Plan SEVERE

o TS i Bt Lt e 6 SLIS - Pt o P 40-41 Work with 30 mirutes relief per hour can continue: — in sddition to the provisions listed below
: SIGNIFICANT
[P T — Bibestas St | bl P b | [T p—. O ——
i e inse et e A it i e L Sttt Wor s
et g Reaind e i ary bl
[ i TUAR s B peamed

38-39 Wcak with 15 marubes refief pex o can continue

MODERATE = Provide adequaie cool {10-15°C) waier

® Drickatleast 1 cup (240 ml) of water svmry 20 minutes

5% 4 B B O P e B IS PR sty oS g e e e b

P YT — Mute: Workers) with sympioms should seek medical attertion

34-3? Post Heat Stress Warning rotics
Mrdify warkers that they need to drink extra water
WFEP 1 Adpiniing b Bdiam mes) MORE = Ensure waorkers are trained o recogrize symptoms

30-33

Post heat stress alert ngtics

Health Efects of Hoat Stiasa® Encourage workers tz drink extrs water

SOME = Recard hously tamperature and relative humidity
25-29 = Supply waler to workers on an "as nesded” basis

NONE

General controls apply to unacchmatized workers and inclede:

O &6

e Hge - e M % S e B Eig Ahaes | e b e il e 1 S
B T R Bl 1o Lo T I LT T TP T = T T
o g

b rerey P, e P e e R S P e 4

Providing annual heat siress Encouraging adequate fluid Pemmitting seif-imitation of Encouraging watching out for Adjusting expectati
training replacement ExpOsUE SYMPtoms in co-workers workers coming back

after an abs=nce.

Occu patlonal Health Cllnlcs for Ontario Workers InC. WOTE: cothing and radiant heat must also be taken imts account when using this guideline (see stags 2 o).
Prevel’]tion Th rough I I’]te rve ntion Workers doing moderate work are considaned acclimatimed in Ortario they regularly wark arcund heat sources (= 9. in foundries, arcund ovens, =i )




COVID-19 RESOURCES: Abouwt Sorvices  Frfiorals Comtect

W OHCOW

OCCIPATIONAL » ERGONOMICS) w  INORHFLACE 'WORHER -
ILLNESS INJARY PREVENTHIN MENTAL HEALTH PERSPECTING

MEWE EEVEWTE -  APPE TDOLE AND CALCULATCAS  WIEW ALL REEOURCER -+

Heat Stress Toolkit | &l )

Heat stress is a serious threat to workers. It occurs

when the body is unable to get rid of excess heat,

which causes the heart rate and core body |
temperature to increase, often leading to heat- '

related iliness. The tools in this Heat Stress Toolkit x‘*w- =
will help you understand the heat conditions in your o
workplace, assess the risk of heat stress and take 4 -"-.
action to protect yourself or your workers. || @ |

Heat stress is a life-threatening, occupational illness with

both short and long-term effects
It affects thousands of workers across Canada every year

Our weather is very unpredictable and with climate change it is only going to get worse. |t is important to understand the
signs and symptoms of heat-related iliness and to know how to respond should an emergency situation arise.

The following resources have been developed to promate the dangers of working in heat, and 1o guide you in creation of your own heat
stress emergency response plan.

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

Ca Na d Ian MIiNI ng IN d USt ry (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 hum|d|ty (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.
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Prevention Through Intervention



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 L ———

ILLNESS INJURY PREVEMTION  MENTAL HEAITH

Kevin Hedges, PhD., M. App. Sc., BSc., FAIOH, COH, CIH

khedges@ohcow.on.ca e
Occupational Hygienist s N
Occupational Health Clinics for Ontario Workers Inc.
http://www.ohcow.on.ca/ g gl

Judit Nelson, CRSP
Juditnelson@workplacesafetynorth.ca
Industrial Hygiene Specialist

Workplace Safety North (WSN) -
https://www.workplacesafetynorth.ca/en | w;::ﬂujmm

Reducing Exposures in
ining

Y Workplace

https://www.ohcow.on.ca/posts/airborne-hazard-
Occupational Health Clinics for Ontario Workers Inc. management-progra ms-red ucing—exposu res-in-
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