Breathing Easy in the Smoke:
Respiratory PPE for Canadian
Wildfire Events

Each summer, as sweltering heat dries Canada’'s forests to
tinder, wildfires ignite across the country. Flames may roar
hundreds of kilometres away, but the smoke travels
fast—blanketing cities in haze and seeping into workplaces,
from construction sites to office towers. For Occupational
Health and Safety (OHS) managers and directors, wildfire smoke
poses a unique, growing threat: invisible particles that
inflame lungs, aggravate heart conditions, and even increase
mortality. The question isn’t whether you need respiratory
protection—-it’s how to choose, fit, deploy, and maintain it so
your teams can keep working safely when the air turns toxic

gray.
In this article, we’ll tackle:

1. Why wildfire smoke matters: Health impacts and Canadian
statistics.

. A real-world story: One municipality’s smoky summer.

. The inventory of respirators: From N95s to SCBAs.

. Fit, function, and frontline realities.

. Dos and don’ts: Policy, training, and upkeep.

. Scenario snapshots: construction, forestry, first
response, and office workers.

7. Emerging tools & future trends: Sensors, AI alerts, and

more.
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By the end, you’ll have a clear roadmap to equip, train, and
empower your workforce to breathe easy—even when the sky is
thick with wildfire smoke.

1. Why Wildfire Smoke Matters

A Growing Threat

Wildfires in Canada are on an upward trajectory. Over the past
two decades, the number of wildfires has jumped by 220%, and
the annual burned area has surged past 2.5 million
hectares—nearly ten times the long-term average. The 2023
season alone saw 6,551 fires blacken 18.5 million
hectares—five percent of Canada’s forests and the largest area
ever recorded.

The Invisible Killer

Smoke isn’t simply an irritant. It carries fine particulate
matter (PM:2. s) that penetrates deep into lungs, triggering
asthma attacks, exacerbating chronic obstructive pulmonary
disease (COPD), and even increasing heart-attack risk. Health
Canada estimates up to 240 premature deaths each year from
short-term smoke exposure—and as many as 2,500 deaths annually
from long-term exposure. The economic toll? Short-term health
costs of $410 million to $1.8 billion and long-term costs up
to $19 billion every year.

Vulnerable at Work

OQutdoor workers—construction crews, forestry teams, and
utility line crews—face the worst of it. Yet indoor workers
are not immune. Office HVAC systems can draw in contaminated
air, and warehouse machinery can circulate particles through
ductwork. One Alberta town in 2023 recorded daily air-quality
indexes (AQI) above 300 (“hazardous”) for 10 consecutive days,
sending both outdoor and indoor workers home early or into
makeshift clean-air shelters.



2. A Smoky Summer: A Real-World Story

In July 2023, the town of Jasper, Alberta—a hub for park
rangers, hospitality workers, and outdoor guides—became ground
zero for a thick smoke pall. Hotel managers reported coughing
staff; park rangers donned paper masks that soon clogged. A
local café converted its storeroom into an “air-clean room”
with portable HEPA filters, but as smoke seeped through door
gaps, employees still complained of headaches and scratchy
throats.

Meanwhile, one sports-field grounds crew worker—fitting turf
under blazing sun and smoky haze—collapsed mid-shift with heat
exhaustion compounded by inhaled particulates. The incident
spurred the municipality’s OHS director, Karen Thompson, to
pilot an aggressive respiratory protection program.

»Daily AQI monitoring via a mobile app that fused
satellite smoke data with on-site sensors.

= Provision of N95/P100 masks and half-face elastomeric
respirators—depending on AQI thresholds.

» Structured breaks in clean-air trailers.

= An “SMS alert” system that notified supervisors when AQI
spiked above 150 (unhealthy), prompting immediate shift
adjustments.

Within a week, reported symptoms plummeted 80%, and no further
collapses or clinic visits occurred. Jasper’s approach
highlights a core lesson: data + respirators + rest = real
protection.

3. Your Respirator Toolbox

Choosing the right respiratory PPE means matching filter
performance and design to the particles, duration, and work
demands.



Filtering Facepiece Respirators (FFRs)

» N95 (or P2 in Canada): Blocks at least 95% of non-oil
aerosols (PMz2. s). Widely available disposable option.

»P100: Higher filtration (99.97%) and oil-
resistant—though less critical for smoke, still a robust
choice.

Pros: Affordable, lightweight, easy to distribute.

Cons: One-size-fits-all may not seal on smaller or larger
faces; disposable cost adds up; breathability can suffer in
high heat.

Elastomeric Half-Face & Full-Face Respirators

» Half-Face: Reusable silicone or rubber facepiece with
replaceable P100 or combination cartridges.

» Full-Face: Adds eye protection and a larger seal area;
essential if smoke contains irritant gases (e.g.,
acrolein when buildings burn).

Pros: Durable, superior seal, cost-effective long-term,
versatile cartridge options.

Cons: Bulkier, require cleaning, fit testing mandatory, less
popular in hot conditions without cool-vest integrations.

Powered Air-Purifying Respirators (PAPRs)

Battery-powered blower pushes air through HEPA filters into a
loose hood or tight-fitting mask.

Pros: Minimal breathing resistance, hood design reduces heat
stress on the face.

Cons: Expensive, heavy, battery management, training and
maintenance overhead.

Self-Contained Breathing Apparatus (SCBA)

For frontline firefighters or situations with oxygen-deficient
atmospheres or unknown toxic gases—air supply on back.



Pros: Maximum protection in toxic or oxygen-poor environments.
Cons: Bulky, high-training requirement, not practical for
general workforce.

4. F1t, Function, and Frontline
Realities

Fit Testing vs. Seal Checks
A mask that sits loosely is almost useless.

- Quantitative Fit Testing: Measures leakage using a
machine (e.g., PortaCount). Recommended annually or when
facial characteristics change (weight, dental work).

»Qualitative Fit Testing: Uses taste aerosols
(bitter/sweet) to detect leaks—a pass/fail method.

= Seal Checks: User-performed inhale/exhale tests each
donning; quick but less reliable than fit testing.

Health Canada’s guidelines mandate fit testing for elastomeric
respirators. For disposable N95s, fit testing remains best
practice—especially for high-risk jobs.

Heat, Moisture, and Communication

Smoke events often coincide with hot days. Masks trap heat and
moisture, accelerating discomfort and skin irritation.
Elastomerics can be cooler if paired with sweat-wicking
liners. PAPRs excel-airflow feels breezy, but battery packs
can weigh a worker down.

And don’t forget radios: full-face respirator microphones and
speakers improve clarity; otherwise, messages get garbled
behind silicone.

Dos and Don’ts: Getting Policy



Right

Do:

Don’t:

6.

Tie respiratory PPE to clear air-quality triggers (e.g.,
AQI>100 = N95; >200 = P1lO0/elastomeric).

Stock multiple sizes and types—no “one-size-fits-all.”
Train on donning/doffing: contamination risk skyrockets
if you touch the front of a used mask.

Clean & maintain reusable respirators per manufacturer
instructions with mild soap and water—no harsh
solvents.

Rotate stock: disposables expire; elastomeric cartridges
have service-life indicators or must be changed on
schedule.

Assume any face covering works—bandanas, scarves offer
negligible PM2. s protection.

Skip fit checks because “everyone’s breathing OK.” Even
N95s fail 30% of wearers without testing.

Ignore comfort: if it’'s so stifling no one uses it,
you’'re back to unprotected breathing.

Forget to dispose of: worn N95s contaminated with ash
and soot shouldn’t linger in bins near break rooms.
Overlook vulnerable staff: pregnant workers, older
employees, and those with cardiac or respiratory
conditions need extra vigilance.

Scenario Snapshots

Construction Zone

High-mass work, dust and smoke combine. Provide elastomeric
half-faces with P100 cartridges. Pre-shift fit tests, spray-
lubricated donning mats, and shaded PPE stations keep seals



intact.
Forestry and Park Rangers

Extended outdoor patrols on remote trails. Issue N95s for low-
smoke days, elastomerics for prolonged events. Deploy PAPR
hoods at command posts. Solar-powered charging for battery
packs.

First Responders (EMS)

Air-vans move patients through smoky zones. Full-face
elastomerics protect both paramedics and patients from shared-
air pathogens plus wildfire PM.

Office and Retail

Indoor smoke infiltration requires simpler controls—high-
efficiency HVAC filters, portable HEPA units. Reserve N95s for
staff with health conditions. Communicate via intranet
dashboard and digital signage.

Emerging Tools & Future Trends

» Low-cost community sensors (PurpleAir) feed AI models to
predict AQI spikes by neighbourhood.

-Smart helmets integrating mini-sensors for temp,
humidity, and PM:2. s, paired with heads-up displays
warning: “Smoke high—take cover.”

= AL-powered scheduling systems that automatically shift
work windows when wildfire smoke gets thick.

» Wearable integration platforms (e.g., Gensuite Genny AI)
that merge heat, fatigue, and respiratory risk into one
dashboard.

Conclusion

For Canadian OHS managers, wildfire seasons are no longer rare
catastrophes but annual rhythms—with each year hotter and more



volatile. Respiratory PPE isn’t an optional extra; it’s as
essential as a hard hat or steel-toe boot during smoke
events.

By understanding smoke’s dangers, investing 1in proper
respirator programs (types, fit, training), and forging
policies keyed to real-time air data, you can transform
wildfire smoke from a paralyzing hazard into another managed
risk. Be proactive. Engage your teams. Innovate with AI and
sensor networks. And when the sky turns gray, rest easy
knowing your workforce is truly breathing easy.



