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Humidex-Based 
Heat Response Plan

1. train everyone to 
recognize signs & 
symptoms and know 
how to respond to 
them

2. measure temperature 
& relative humidity & 
convert to Humidex

3. adjust for clothing and 
radiant heat (sun)

4. find response on chart
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Let’s try an extreme example:
The temperature is 37°C and the relative humidity is 45%, 
what’s the Humidex?

Humidex = 47
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Scenario #1:

• Outdoor Humidex 47 (37°C; 45% RH; sunny; wind speed 20 km/hr)
• Lifeguard sitting outside in chair guarding swimmers for 15 minutes 

per hour – no shade, wearing: T-shirt, bathing suit, water shoes
• Half hour heat stress break in non-air conditioned inside 

lunchroom (32°C; 60% RH; Humidex = 42)
• 15 minutes working inside cleaning up, sweeping (32°C; 60% RH; 

Humidex = 42)



Measured Humidex = 47 (37°C; 45% RH);
assume it applies to the whole hour
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Humidex 42-44: 45 min relief/15 min work

Humidex ≤37: normal work/relief pattern

Humidex 40-41: 30 min relief/30 min work

Humidex 38-39: 15 min relief/ 45 min work

Humidex ≥45: medically supervised work

If no medical supervision, 
do we have to shut down?



… so, what does “only medically supervised 
work can continue” mean anyway?

• first, we need to remember that all the advice in the Humidex plan is 
based on the ACGIH Heat Stress/Strain TLV assuming a moderate 
metabolic rate and no acclimatization

• second, the advice is based on the ACGIH TLV documentation which
requires any worker who is exposed above the upper limit to have heart 
rate measurements and/or core temperature measurements taken 
regularly to ensure they don’t exceed the guidelines 

• taking an individual’s heart rate and/or core temperature is collecting 
medical information about that individual

• observing another person (and yourself) for signs and symptoms of 
heat stress, is not medical monitoring per se, it is just recommended 
practice under heat stress conditions



ACGIH Body Core Temperature Limit:

“An elevated core temperature greater than 39°C normally indicates 
a marginal ability to tolerate greater levels of heat stress or a loss of 
thermal regulatory control. Core temperatures below 38.5°C 
provide a margin for measurement error and time to reduce the 
exposure (Bernard and Kenney 1994). Allowing for a margin of 
protection, 38.5°C was selected for a limiting core temperature
for physiological monitoring.”

excerpt from: ACGIH® © 2022 11DOC-658-NPA Heat Stress and Strain TLV p.21



Physiological Monitoring

• If you can’t control the exposure to below a Humidex of 45, then the ACGIH 
Heat Stress/Strain TLV suggests you need to physiologically monitor exposed 
individual workers during their exposure.  

The ACGIH heat strain monitoring criteria are:
• “Sustained (several minutes) heart rate is in excess of 180 beats per minute (bpm) 

minus the individual’s age in years (180 - age), for healthy individuals with normal 
cardiac response.

• Measured or estimated core temperature increases by more than 1°C from pre-job 
temperature, if the pre-job temperature is less than 37.5°C.

• Recovery heart rate at one minute after a peak work effort is greater than 120 bpm.

• Exposure should stop with signs and symptoms of heat exhaustion or heat stroke 
or with a request to stop regardless of what physiological monitoring may indicate.” 
(ACGIH, 2022, emphasis added)

excerpt from: ACGIH® © 2022 11DOC-658-NPA Heat Stress and Strain TLV Table 4, p.6



ACGIH Prescribed Physiological 
(Medical) Monitoring

• Essentially this concerns the collection &
confidentiality of medical information

• Persons measuring body temperature and 
heart rate need to be trained to do it 
properly with appropriate instruments

• Measurements need to be recorded, and 
this information maintained in
confidence (as medical information)

• The results need to be interpreted
properly with appropriate responses

Most workplaces don’t have the 
resources to do this properly

https://www.microlife.com/magazine/fever/how-
to-measure-body-temperature-correctly



Measured Humidex = 47 (37°C; 45% RH);
assume it applies to the whole hour

47

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

whole hour

ad
ju

st
ed

 H
um

id
ex

Humidex 42-44: 45 min relief/15 min work

Humidex ≤37: normal work/relief pattern

Humidex 40-41: 30 min relief/30 min work

Humidex 38-39: 15 min relief/ 45 min work

Humidex ≥45: medically supervised work

…let’s have another look …
first of all, they’re not spending the 

whole hour at a Humidex of 47



Measured outdoor Humidex (=47) 
and indoor Humidex (=42)
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Adjust the outdoor Humidex (=47) 
to include the effect of direct sun (47+4 = 51)

47

42 42 42

4

36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53

1st 15 min 2nd 15 min 3rd 15 min 4th 15 min

ad
ju

st
ed

 H
um

id
ex

guarding 
swimmers

cleaning, etc.
indoors

on heat stress break inside
30 min/hr



Outdoor Humidex (=47) & sunlight (47+4 = 51) 
but wearing shorts & T-shirt (51-2 = 49)
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Outdoor Humidex (=47) & sunlight (47+4 = 51) 
but wearing shorts & T-shirt (51-2 = 49)
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Outdoor Humidex (=47) & sunlight (47+4 = 51) 
but wearing shorts & T-shirt (51-2 = 49)
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Outdoor Humidex = 49; Indoor Humidex = 40
with direct sun & wearing shorts adjustments
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Outdoor Humidex = 49; Indoor Humidex = 40;
… now calculate the time-weighted average (TWA)
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TWA Humidex = 42

Find response on chart:
Adjusted* 
Humidex  

Response 

25 – 29 supply water to workers on an “as needed” basis 

30 – 33 
post Heat Stress Alert notice;  
encourage workers to drink extra water;  
start recording hourly temperature and relative humidity   

34 – 37 
post Heat Stress Warning notice;  
notify workers that they need to drink extra water;          
ensure workers are trained to recognize symptoms 

38 – 39 
work with 15 minutes relief per hour can continue;  
provide adequate cool (10-15C) water;                                   
at least 1 cup (240 mL) of water every 20 minutes 
worker with symptoms should seek medical attention 

40 – 41 work with 30 minutes relief per hour can continue in addition 
to the provisions listed previously   

42 – 44 if feasible, work with 45 minutes relief per hour can continue 
in addition to the provisions listed above   

45** 
or over 

only medically supervised work can continue 

  * “adjusted” means adjusted for additional clothing and radiant heat  

** at Humidex above 45, heat stress to be managed as per the ACGIH TLV® 

45 min break

… but, we’re only 
taking 30 min breaks …



Scenario #2 (same as #1 except for last item):

• Outdoor Humidex 47 (37°C; 45% RH; sunny; wind speed 20 km/hr)
• Lifeguard sitting outside in chair guarding swimmers for 15 minutes 

per hour – no shade, wearing: T-shirt, bathing suit, water shoes
• 15 minutes working inside cleaning up, sweeping (32°C; 60% RH; 

Humidex = 42)
• 15 min heat stress break in non-air conditioned inside lunchroom 

(32°C; 60% RH; Humidex = 42)
• Jumps into the pool to cool down for 15 minutes (water temperature = 

23.5°C; water cools the body faster than air (up to 25 times faster) – so 
we’ll ignore the radiant heat from the sun and assume an equivalent 
Humidex value of 25-30?) – ask Glen Kenny at the University of Ottawa 
if you want to be more precise.



What does 15 minutes of submersion in 
23.5°C pool water do for heat stress?

https://link.springer.com/article/10.1007/s00421-023-05290-5
Flouris, Andreas D., Sean R. Notley, Rebecca L. Stearns, Douglas J. Casa, and Glen P. Kenny. "Recommended water immersion duration for the field treatment of exertional 
heat stroke when rectal temperature is unavailable." European Journal of Applied Physiology 124, no. 2 (2024): 479-490.



Outdoor Humidex (with sunlight & wearing shorts) = 49; 
Indoor Humidex = 40; Pool equivalent Humidex = 25-30?
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Outdoor Humidex (with sunlight & wearing shorts) = 49; 
Indoor Humidex = 40;  Pool equivalent Humidex = 25-30?

calculate time-weighted average (TWA)
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49 x 15 min/60 min
= 12.25

40 x 15 min/60 min
= 10

40 x 15 min/60 min
= 10

30 x 15 min/60 min
= 7.5

12.25 + 10 + 10 + 7.5 = 40 Humidex



TWA Humidex = 40

Find response on chart:
Adjusted* 
Humidex  

Response 

25 – 29 supply water to workers on an “as needed” basis 

30 – 33 
post Heat Stress Alert notice;  
encourage workers to drink extra water;  
start recording hourly temperature and relative humidity   

34 – 37 
post Heat Stress Warning notice;  
notify workers that they need to drink extra water;          
ensure workers are trained to recognize symptoms 

38 – 39 
work with 15 minutes relief per hour can continue;  
provide adequate cool (10-15C) water;                                   
at least 1 cup (240 mL) of water every 20 minutes 
worker with symptoms should seek medical attention 

40 – 41 work with 30 minutes relief per hour can continue in addition 
to the provisions listed previously   

42 – 44 if feasible, work with 45 minutes relief per hour can continue 
in addition to the provisions listed above   

45** 
or over 

only medically supervised work can continue 

  * “adjusted” means adjusted for additional clothing and radiant heat  

** at Humidex above 45, heat stress to be managed as per the ACGIH TLV® 

30 min break

… now we’re consistent with 
taking 30 min breaks …



Resources:

Humidex-Based Heat Response Plan: 
https://www.ohcow.on.ca/wp-
content/uploads/2024/06/HumidexBasedHeatRe
sponsePlan_July2024.pdf
Calculator: 
https://www.ohcow.on.ca/resources/apps-tools-
calculators/heat-stress-calculator/
Practical Guide: https://www.ohcow.on.ca/wp-
content/uploads/2024/05/hst-prevention-
toolsandstrategies.pdf



Questions, comments, ….

joudyk@ohcow.on.ca


