
"Where there's Smoke...": 
Understanding Particulate 
Hazards Indoors and Out





Climate 
change 

perspective

https://factcheck.afp.com/doc.afp.com.33JY44F



“Unprecedented” environmental exposures
Smoke from wildfires 
in Canada was 
detected across a large 
part of the U.S. on 
June 7, 2023. Dark 
purple (brown?) dots 
indicate hazardous air 
quality; purple
indicates very 
unhealthy air; red is 
unhealthy; orange is 
unhealthy for sensitive 
groups; and yellow 
indicates moderate 
risk. AirNow.gov 

https://www.pbs.org/newshour/s
cience/how‐wildfire‐smoke‐can‐
threaten‐human‐health‐even‐
when‐the‐fire‐is‐hundreds‐of‐
miles‐away



https://www.nytimes.com/interactive/2023/06/08/upshot/new‐york‐city‐smoke.html



https://fire.airnow.gov/#



https://fire.airnow.gov/#

https://www.livescience.com/planet‐earth/volcanos/watch‐as‐
crater‐collapses‐in‐icelands‐new‐volcano‐spewing‐rivers‐of‐lava



https://fire.airnow.gov/#



https://weather.gc.ca/airquality/pages/abaq‐001_e.html

AQHI



But where did this AQHI come from?



If you’re wondering how to calculate the AQHI:



Spreadsheet:



AQHI Advice:



https://link.springer.com/article/10.17269/s41997‐019‐00237‐w

Take the ceiling values (the closest integer greater than or equal to 
a given value) of the 1‐h PM2.5 concentration divided by 10.

1‐h PM2.5Only



=ROUND(B4/10,0)

=10/10.4* 
(100*((EXP(0.000871*B5)‐1) +

(EXP(0.000537*B3)‐1) + 
((EXP(0.000487*B4)‐1))))

Wildfire smoke version
(1‐hr PM2.5 Only AQHI)



https://healthydesign.city/our‐team/

https://science.gc.ca/site/science/en/blogs/science‐health/air‐quality‐benefits‐assessment‐tool‐aqbat



https://profils‐profiles.science.gc.ca/en/profile/dave‐stieb‐md‐msc‐frcpc



https://www.sciencedirect.com/science/article/pii/S0048969720320192



… turn it over to Dr. Stieb ….

… he also spent some 
time working at OHCOW



Wildfire smoke: Occupational 
Hygiene reflections

John Oudyk MSc, CIH, ROH
Occupational Hygienist

July 21, 2023



AQHI in table 
format along 

with forecasts …

https://www.airqualityontario.com
/aqhi/index.php



https://www.airqualityontario.com/aqhi/locations.php?pol=251

AQHI 
data:



PM2.5
data:

https://www.airqualityontario.com/aqhi/locations.php?pol=124



https://www.airqualityontario.com/history/summary.php



https://www.airqualityontario.com/history/pollutant.php?stationid=21005&pol_code=124



Exposure measurement: 
Visual Cues
1.2  Visual cues – “calibrated eyeballs”

• Looking at the sky (better with no/few clouds) the colour of the sky can be a visual 
cue of the air quality – if people regularly check their perceptions of the haze against 
the hourly MOE pollutant data they can consciously (or even unconsciously) 
“calibrate” themselves into estimating (guessing) the rough range of air pollution (in 
the 1970’s people were trained to be “calibrated eyeballs” for plume opacity 
http://eprijournal.com/wp‐content/uploads/2016/01/1978‐Journal‐No.‐8.pdf p.23)

• Modern technics have been developed by using cell phones and taking pictures of 
the sky – software is needed to provide the comparison with pictures of clear skies, 
but such techniques have been used to crowd‐source pollution data 
(https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014GL061462) – it will 
likely be just a matter of time before these crowd‐sourcing pollution measurement 
apps become widely available (especially after these wildfire episodes)

https://www.bloomberg.com/
news/articles/2023‐06‐
07/amid‐wildfire‐smoke‐here‐
s‐how‐to‐gauge‐air‐quality‐in‐
your‐area

just look up!



Geophysical Research Letters, Volume: 41, Issue: 20, Pages: 7351-7358, First published: 27 October 2014, DOI: (10.1002/2014GL061462) 

https://agupubs.onlinelibrary.wiley.com/doi/full/10.1002/2014GL061462



Original AQHI colour scheme was supposed to 
reflect the colour of the sky



Criteria for evaluating 
the accuracy of 
particle meters:



https://cfpub.epa.gov/si/si_p
ublic_record_Report.cfm?dir
EntryId=350785&Lab=CEMM





http://www.aqmd.gov/aq‐spec/evaluations/criteria‐pollutants/summary‐pm



http://www.aqmd.gov/docs/default‐
source/aq‐spec/summary/purpleair‐
pa‐ii‐‐‐summary‐
report.pdf?sfvrsn=16



http://www.aq
md.gov/docs/d
efault‐
source/aq‐
spec/summary/
purpleair‐pa‐ii‐‐
‐summary‐
report.pdf?sfvrs
n=16



http://www.aqmd.gov/aq‐spec/evaluations/criteria‐pollutants/field/page/2





Personal Experience: 
at home we sleep with windows wide 
open – woke up June 28th at 2:15 am 
with pain in sinuses, headache, 
“plastic” odour, sore throat



… had some 
stuff lying 
around the 
home office …



2:15 am
closed all windows
fan: ON

6:30 am
both got 
up

10:15 am
turned AC on 
(fan goes faster)



2:15 am
closed all windows
fan: ON

6:30 am
both got 
up

11 am
holding 
steady at 
≈950 ppm

10:15 am
turned AC on 
(fan goes faster)

… but! … look what 
happens to the CO2
when you close 
everything up.



ASHRAE 62.1‐22 
Outdoor air quality requirements:



http://www.airqualityontario.com/history/pollutant.php?stationid=51001&pol_code=124&start_day=6&start_month=6&start_year=2023&showType=chart&station_id=51001&submitter=Refresh+Page

24‐hr TWA = 211 µg/m3



Environmental exposures compared to 
Occupational OELs

Ontario 8‐hr TWA OEL (3000 µg/m3)

Ottawa’s record‐setting  
24‐hr TWA environmental 
exposure (211 µg/m3)

Xerox 8‐hr TWA OEL (400 µg/m3)

CAAQ 24‐hr (27 µg/m3)
1‐hr PM2.5 Only AQHI = 10 (95 µg/m3)



https://www.mdpi.com/1660‐4601/18/20/10571





filters

mask

reschedule



Filters: go look on the roof …



make sure you look inside 



Check the filters –



Check the filters:

MERV 4



gaiter mask

cloth mask

surgical/ 
procedural 
mask

N95 
respirator

N99 
respirator

inhaling

exhaling



Conversion factors:



Portable air filters:

• Not to be used in place of supplying outdoor air 
(i.e., to reduce heating/cooling costs)

• Need to be sized properly taking into account the 
amount of noise that is tolerable (variable speed 
units)

• Need to be maintained (poorly maintained units 
will eventually put out more particles than they 
take in)

• Filters age and lose their electrical properties for 
particle collection



Things to 
watch out 
for when 
buying air 
purifiers recommended background noise level: ≈40 dBA

Clean Air Delivery Rate (CADR):
need roughly a CADR (dust) of 70 cfm per 100 ft2 of floor space

800 ft2570 ft2460 ft2



DIY air cleaner
https://www.texairfilters.com/a‐variation‐on‐
the‐box‐fan‐with‐merv‐13‐filter‐air‐cleaner/

https://www.texairfilters.com/how‐to‐
improve‐the‐efficiency‐of‐the‐box‐fan‐and‐
merv‐13‐filter‐air‐cleaner/

https://www.texairfilters.com/its‐all‐about‐
the‐air‐flow‐through‐the‐filter/

five 20x20x2 MERV‐11



http://www.bccdc.ca/resource‐
gallery/Documents/Guidelines%20and
%20Forms/Guidelines%20and%20Man
uals/Health‐
Environment/BCCDC_WildFire_FactSh
eet_FaceMasks.pdf





https://www.ohcow.on.ca/wp‐content/uploads/2023/06/wildfire‐smoke‐infographic‐06‐22‐23.pdf





Special thanks to Lesley Scime 
for the graphic artwork

https://www.ohcow.on.ca/wp‐content/uploads/2023/06/wildfire‐
smoke‐infographic‐06‐22‐23.pdf


