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Current situation:

• MOL response to the regulation proposal and the submissions 
provided is to keep using current legislation OHSA Section 25(2)(h), 
(to take every precaution reasonable in the circumstances for protection of the worker.)

• “new” challenges: climate change awareness, wildfire smoke, 
temporary foreign workers exposure conditions

• 15-20 years experience with OHSCO Heat stress tools

• Opportunity from MOL project funding to update

• Evaluations of H&S interventions (e.g., IWH scientific reviews, HSA’s 
field experience, union/employer workplace experiences)



Ontario government climate 
change report

https://www.ontario.ca/files/2023-11/mecp-ontario-provincial-
climate-change-impact-assessment-en-2023-11-21.pdf 
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Now Available! (2024)

• Heat Stress Toolkit – OHCOW

https://www.ohcow.on.ca/heat-stress-toolkit/
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Target Audience:
• Who are we trying to reach and what do we want them to do (not 

just to know) (Prevention tools and Strategies guide) ?

• Direct audience: those supporting and protecting heat exposed 
workers. This includes employers, managers, supervisors, fellow 
workers, Joint Health & Safety Committee (JHSC) members, health 
and safety representatives, and workplace union representatives. 

• Unions, employer associations, and health and safety professionals 
may also find this information useful.



Fundamental principles:
1.  De-technologize: relying on expensive technical equipment to 

determine whether its too hot seems strange when everyone 
who listens to their body knows that already (in line with Brian 
Freeman’s Coroner’s Inquest recommendations)

2.  Supported Self-regulation: ideally this would be the goal – 
workers able to detect signs and symptoms and have the 
resources/freedom to respond appropriately – although this is 
not always a practical option in many workplaces

3.  Provide a simplified TLV-based tools so workplace don’t need 
elaborate resources to manage heat stress – save the technical 
resources for difficult heat stress conditions

4.  Recognize self-calibration – after a period of time of closely 
measuring, workers self-calibrate (unconsciously) and can 
accurately guess, based on how their feeling, what heat stress 
interventions are needed

5.  Medical monitoring: last resort; realize this is collecting 
medical information require elaborate confidentiality 
arrangements



Prevention Tools and Strategies – Layered 
approach 

• Layers are supposed blend 
together with the optimal being 
support self-management if 
feasible



Supported Self-Management

Knowledgeable workers who have
demonstrated they are able to recognize
early signs & symptoms and, supported
by their supervisors, are provided the
latitude to manage their work rate and their
fluid intake. Caution!! This level of heat
stress management cannot be followed
without proper heat stress awareness and
prevention training.

Humidex/WBGT Estimate Based Heat
Respond Plan (Simplified TLV)

Humidex-based heat response plan
a simplified version of the ACGIH TLV
guidelines based on direct measurements
of temperature and relative humidity. The
measurements are converted to Humidex
(or WBGT estimates) prescribing preventive
actions. This approach is designed for
workplaces without process heat/
humidity sources and regular work
clothing

Screening TLV / Detailed TLV (ACGIH)

Using the “official” screening WBGT
measurements and appropriate application
of work-rest regimens to prevent heat stress.
For complex and unusual exposures there
is also the option to follow the technically
challenging “TLV Analysis” method outlined
in the ACGIH TLV documentation. A WBGT
meter is needed for these methods.

TLV Physiological Monitoring

may be required to manage exposures
above the ACGIH TLV criteria (for tough to
manage exposures).
Physiological self-monitoring using smart
watches or apps is another “unofficial”
approach which should be viewed with
caution (accuracy & validity problems).



Low tech tools: 
hydration urine colour chart

Training
• Train workers and supervisors to recognize early signs and 

symptoms of heat stress.
• Ensure workers can show demonstration of knowledge. 

• Practice (aware and skilled using HSMP)

Supported by supervisors/employers.
• Give workers access to a cool or shaded rest area
• Take breaks as needed
• Manage your own work rate and fluid intake
• Co-worker observation (buddy system) with verbal cues.
• Have a hot-weather plan (such as the Humidex).

Supported 
Self-management 

Caution!! This level of heat stress management 
cannot be followed without proper heat stress 
awareness and prevention training. 



Supported Self-Management
Training
Health Effects and First Aid:

Heat Edema 
Heat Rash
Heat Syncope (fainting)
Heat Cramps
Dehydration (Hyponatremia, 
Rhabdomyolysis)
Heat Exhaustion
Heat Stroke
Chronic Health Effects
Heat Strain “Carryover”

https://www.tandfonline.com/doi/full/10.1080/23328940.2018.1512830 

https://www.tandfonline.com/doi/full/10.1080/23328940.2018.1512830


What factors can we measure for heat stress?

What are you measuring? 

• Humidex plan (Temp & RH%)

• ACGIH TLV (WBGTeff)

• Physiological monitoring (HR, skin temp, 
core temp, complex heat stress program)

1.

2.

3.



ACGIH Heat Stress & Strain 
TLV Documentation

the “Gold Standard”

excerpt from: ACGIH® © 2022 11DOC-658-NPA Heat Stress and Strain TLV p.1



Evidence based:

• American Conference of Governmental Industrial Hygienist 
(ACGIH) Heat Stress/Heat Strain Threshold Limit Value 
(TLV©) Documentation (last updated 2022)

• Contains a detailed literature summary; explanation of 
derivation of TLV values; instructions on how to properly 
apply

• Considered minimal professional practice standard

• Been in use since 1974 and constantly updated – 
internationally referenced by regulations and in practice 
guides 



Humidex/WBGT Estimate Based Heat
Respond Plan (Simplified TLV)

Humidex-based heat response plan
a simplified version of the ACGIH TLV
guidelines based on direct measurements
of temperature and relative humidity. The
measurements are converted to Humidex
(or WBGT estimates) prescribing preventive
actions. This approach is designed for
workplaces without process heat/
humidity sources and regular work
clothing

Humidex Plan
removed Humidex2



Acclimatization Argument

• The 2022 TLV® uses the following measurable criteria: 
““Acclimatization requires physical activity under heat stress conditions like 
those anticipated for the work. With a recent history of heat stress exposures of 
at least 2 continuous hours for 5 of the last 7 days, a worker may be considered 
acclimatized for the purposes of the TLV. Acclimatization declines when activity 
under heat stress conditions is discontinued. A noticeable loss occurs after 4 
days and may be completely lost in 3 weeks. A person may not be fully 
acclimatized to a sudden or episodic higher level of heat stress.” (pages 3-4 
emphasis added) 

• Our experience was that employers just assumed everyone was 
acclimatized, so we removed that option – if heat stress conditions 
allow for acclimatization the workplace should follow the TLV® 



Acclimatization determination
(with hourly solar radiation & wind data)

3 days 3 days1 day

ACGIH acclimatization rule of thumb:
      2 hr/day for 5 of 7 days window
        after 4 days noticeable loss
        after 3 weeks complete loss

only 1 hr

Conclusion: no acclimatization even with solar radiation & wind velocity incorporated into the WBGT

acclimatized 
TLV threshold





Conclusion: no acclimatization even with solar radiation & wind velocity incorporated into the WBGT

ACGIH acclimatization rule of thumb:
      2 hr/day for 5 of 7 days window
        after 4 days noticeable loss
        after 3 weeks complete loss

3 days

Acclimatization determination 2025
(with hourly solar radiation & wind data)



Measure the temperature & relative humidity

Thermal Hygrometer

Sling Psychrometer



Can we estimate the WBGT from temperature 
and relative humidity (easily available)?

• Thomas Bernard has a table on a website (“Estimation of WBGT from Dry 
Bulb Temperature and Dew Point or Relative Humidity” 
https://health.usf.edu/-/media/v3/usf-health/COPH/Thomas-
Bernard/Heat-Stress/Tables_WBGT_from_DP_or_RH21.ashx) where he 
provides estimates of the WBGT based on temperature and relative 
humidity.  We used this table (converted to a set of equations) to estimate 
the indoor WBGT.

• For outdoor WBGT estimates, Bernard suggests adding 2°C WBGT to the 
table value to adjust for work in direct sunlight.  

• Better yet, using a calculator available online 
(https://www.climatechip.org/excel-wbgt-calculator) the air temperature, 
solar radiation, relative humidity and wind speed were entered to supply 
an estimate of the outdoor WBGT
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WBGT Estimate Plan
Estimated WBGT version (based on temp & RH)

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10
46 29.6 46

45 30.1 29.0 45
44 30.6 29.5 28.3 44

43 31.0 29.9 28.8 27.7 43
42 31.3 30.3 29.2 28.1 27.1 42
41 31.6 30.6 29.5 28.5 27.5 26.5 41

40 30.8 29.8 28.8 27.8 26.8 25.8 40
39 31.0 30.0 29.1 28.1 27.1 26.2 25.2 39
38 31.1 30.2 29.2 28.3 27.4 26.4 25.5 24.6 38
37 31.2 30.3 29.4 28.5 27.5 26.6 25.7 24.8 23.9 37
36 moderate metabolic rate, unacclimatized action limit 31.2 30.3 29.4 28.5 27.7 26.8 25.9 25.0 24.2 23.3 36
35 "Effective*" means adjusted for clothing 31.1 30.3 29.4 28.6 27.7 26.9 26.0 25.2 24.3 23.5 22.7 35
34 31.0 30.2 29.4 28.5 27.7 26.9 26.1 25.3 24.5 23.7 22.8 34
33 31.6 30.8 30.0 29.2 28.5 27.7 26.9 26.1 25.3 24.5 23.7 23.0 33
32 31.6 31.2 30.6 29.8 29.1 28.3 27.5 26.8 26.0 25.3 24.5 23.8 23.0 22.3 32
31 31.0 31.0 30.9 30.5 30.1 29.5 28.8 28.1 27.4 26.6 25.9 25.2 24.5 23.7 23.0 22.3 31
30 30.0 30.0 29.8 29.5 29.1 28.5 27.8 27.1 26.4 25.7 25.0 24.4 23.7 23.0 22.3 30

29 29.0 29.0 28.8 28.5 28.1 27.5 26.8 26.2 25.5 24.8 24.2 23.5 22.8 29
28 28.0 28.0 27.8 27.5 27.0 26.5 25.8 25.2 24.6 23.9 23.3 22.7 28

27 27.0 27.0 26.8 26.4 26.0 25.4 24.8 24.2 23.6 23.0 22.4 27
26 26.0 26.0 25.8 25.4 24.9 24.4 23.8 23.3 22.7 22.1 26
25 25.0 25.0 24.8 24.4 23.9 23.4 22.8 22.3 25

100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10

For work in direct sunlight, add 2.2°C-WBGT to the estimated WBGT from the table.

Tair 

(in°C)

Relative Humidity (in%) Tair 

(in°C)

Estimated 
Effective* WBGT 

Action
NEVER IGNORE ANYONE'S 

SYMPTOMS DESPITE YOUR 
MEASUREMENTS!29.1°C+ WBGT only medically supervised work

27.1-29.0°C WBGT 75% relief
26.1-27.0°C WBGT 50% relief
25.1-26.0°C WBGT 25% relief

Relative Humidity (in%)

24.1-25.0°C WBGT warning & double water
23.1-24.0°C WBGT alert & water

≤23.0°C WBGT         water as needed



both units, 
side by side



Detailed WBGT
Workplace are not implementing the TLV 
properly, so the online calculator will walk 
them through the TLV steps
- training
- metabolic correction for weight
- outdoor sun/indoor
- clothing adjustment factors
- acclimatization
- noting the difference in thermal regulation 

for those biologically female at birth

Screening TLV / Detailed TLV (ACGIH)

Using the “official” screening WBGT
measurements and appropriate application
of work-rest regimens to prevent heat stress.
For complex and unusual exposures there
is also the option to follow the technically
challenging “TLV Analysis” method outlined
in the ACGIH TLV documentation. A WBGT
meter is needed for these methods.



ACGIH TLV (WBGT) 
Screening TLV (ACGIH) 

/ Detailed TLV 

Detailed WBGT
Most workplace are not implementing the TLV properly, 
Our new online calculator will walk them through the 
steps:
- training
- metabolic correction for weight
- outdoor sun/indoor
- clothing adjustment factors
- acclimatization

Recommended if: 
• You think you are acclimatized 
• Working with process heat 
• Heavy or very heavy work 

load



ACGIH Method 1: 
Screening Criteria Based on WBGTeff

• requires:
1. measurement of WBGT (need machine and knowledge/training)

2. clothing adjustment consideration (which is why it is called “effective WBGT” 
or WBGTeff)

3. assign metabolic work demands category

4. determine acclimatization

5. determine unadjusted work-rest time pattern

• use criteria in Table 3 to determine the need for, and types of controls

• based on 1 hour time-weighted-average (TWA)

• Assumes 8 hour days and 5 days per week schedule



Metabolic category issue:
Note: 
the 2022 TLV also specifies adjusting the metabolic rate for body weight



Official ACGIH Clothing Adjustment Values:

ACGIH clothing adjustment values °C WBGT Humidex
Short Sleeves and Pants of Woven Material -1.0 -2
Work Clothes (Long Sleeve Shirt and Pants) 0.0 0
Cloth (woven material) Coveralls over underwear 0.0 0
thin disposable SMS Polypropylene Coveralls over underwear +0.5 +1
disposable polyolefin (Tyvek) coveralls over underwear +1.0 +2
Adding a Hood (Full Head and Neck Covering; not Face) +1.0 +2
Double Layer Woven Clothing  (e.g., coveralls over work clothes) +3.0 +6
Limited-Use Vapor-Barrier Coveralls with Hood +11.0 +22

… but what if you’re required to wear leather gloves, a hard hat, an 
N95 for the silica dust, earmuffs, etc., in addition to your overalls?



Clothing Adjustment Values (CAV)

Used values in Table 2. of the TLV

• We get frequent enquiries about clothing adjustment factors for
clothing items and PPE that aren’t on the list

• Searched the literature for articles which compared the cooling rates of the 
different parts of the body

found this paper: Taylor, N. A., & Machado-Moreira, C. A. (2013).
“Regional variations in transepidermal water loss, eccrine sweat gland
density, sweat secretion rates and electrolyte composition in resting
and exercising humans”, Extreme physiology & medicine, 2, 1-30.



Article comparing the cooling rates of the different parts of the body



Taylor & Machado-Moreira (2013)



Derived Clothing Adjustment Values

• Take the relative contribution of the body part being covered to the 
evaporative cooling and apply this to the ACGIH table

• For example:
• hands (palm and dorsal) contribute a combined value of 6.1% to the total body heat 

loss due to sweat evaporation 
• forearms, upper arms, arm pits, chest abdomen, back, buttocks, thighs and legs 

contribute a combined value of 76.2% to the total body heat loss due to sweat 
evaporation

• So, if the gloves covering the hands (palm and dorsal) have the same 
resistance to evaporation as overalls covering forearms, upper arms, arm 
pits, chest abdomen, back, buttocks, thighs and legs which has a CAV of 
3.0°C WBGT then the gloves (e.g. leather gloves) would have a derived CAV 
of 6.1%/76.2% * 3.0 °C WBGT = 0.24°C WBGT; or rounded off to a CAV of 
0.2°C WBGT



derived clothing adjustment values °C WBGT Humidex
impervious gloves +0.2 +0.4
impervious apron +0.3 +0.6
additional protective sleeves +0.2 +0.4
leather welding jacket +1.5 +3.0
medical mask +0.05 +0.1
N95 disposable respirator +0.1 +0.2
half face piece elastomeric demand respirator +0.2 +0.4
ear muffs +0.1 +0.2
toque +0.6 +1.2
hard hat +0.2 +0.4
goggles +0.1 +0.2
face shield +0.1 +0.2
woven fabric hospital gown +1.5 +3.0

Derived CAV’s



Physiological Monitoring
TLV Physiological 

Monitoring

• Can be a useful tool when working on hot 
environments with high physical activity

• Concerns about collection and confidentiality of 
medical information

• Self-monitoring can lead to Self-calibration (evolves 
into supported self-management)

• Reliability and validity of self-monitoring technology 
(these tools are relatively new and should be 
tested)

• See monitoring guide for more information



Calculator 

https://www.ohcow.on.ca/
resources/apps-tools-
calculators/heat-stress-
calculator/ 
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New Heat Stress Calculator –
Prior to providing the calculated result:

Check status of 6 assumptions:
1. adequate training
2. specify clothing in order to calculate clothing adjustment value
3. confirm absence of radiant heat, process moisture sources (if present send to 

detailed WBGT)
4. specify indoor/outdoor/shade exposure (TWA % in each scenario)
5. accept moderate/unacclimatized assumption (if not, send to detailed WBGT)
6. confirm measurement location is near workstation (<10 m)

Only after responding to 6 assumptions can the user proceed and enter 
temperature and relative humidity values to calculate Humidex (or Thomas 
Bernard’s WBGT Estimate) or the Detailed WBGT method



Sample 
10-page 

SOP

… for a Word version of 
this SOP please send a 
request to: 
joudyk@ohcow.on.ca 
agauvin@ohcow.on.ca

mailto:joudyk@ohcow.on.ca


daily 
graph 
example

Humidex = 50

Humidex = 35

12.8 C°

11.9 C°

9.1 C°

1.6 C°



 July 13-29
% above t-SET=26°C:    89.0%
% above t-SET=30°C:    42.4%
ave indoor t-SET 5-10 pm    31.7°C 
ave indoor t-SET 11 pm-7 am    28.8°C

max=
9.7 C°
(ave=

4.5 C°)

16.2 C°
(8.3 C°)

12.2 C°
(7.0 C°) 10.1 C°

(6.1 C°)

13.1 C°
(6.9C°)

9.8 C°
(7.2 C°)

11.3 C°
(6.3 C°)

12.3 C°
(6.8 C°)

11.7 C°
(8.6 C°)

15.3 C°
(8.2 C°) 11.6C°

(7.0C°)
11.1 C°
(6.6 C°)

11.6 C°
(8.0 C°)

11.4C°
(6.7C°)

12.2 C°
(7.0 C°)

12.2 C°
(8.8 C°)

22.5°C

38.7°C

16.2 C°



 Jul 22-30 
% above t-SET=26°C:    17.8% 
% above t-SET=30°C:      0.0% 
ave indoor t-SET 5-10 pm    24.7°C 
ave indoor t-SET 11 pm-7 am    23.4°C 

max=
5.1 C°
(ave=

1.8 C°)
4.4 C°

(1.4 C°)

5.5 C°
(1.4 C°)

4.8 C°
(-0.6 C°)

5.7 C°
(0.4 C°)

5.4 C°
(1.3 C°)

5.0 C°
(1.3 C°)



Example of 
bunkhouse 
structure 
from the 

inside



SCHEDULE F
HOUSING INSPECTION REPORT
SEASONAL AGRICULTURAL WORKER PROGRAM 
AND AGRICULTURAL STREAM

Suggested addition:
HOUSING INTERIOR 

3b. Is there a ventilation and/or cooling system that can maintain a temperature below 26 degrees 
Celsius (79 degrees Fahrenheit) in any living space within the housing?

Maintaining a room temperature no higher than 26 degrees Celsius (79 degrees Fahrenheit) as the 
maximum standard. 

 □  Yes      □ No     □ Could not be verified during this inspection due to: ____________________

https://catalogue.servicecanada.gc.ca/content/EForms/en/Detail.html?Form=EMP5598 

https://catalogue.servicecanada.gc.ca/content/EForms/en/Detail.html?Form=EMP5598


… in either one of these sections?
https://catalogue.servicecanada.gc.ca/content/EForms/en/CallForm.html?Lang=en&PDF=ESDC-EMP5598.pdf 
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What’s Next?

• Looking to collect data in different worksites and different industries 
to measure workplace heat stress conditions and record what actions 
were taken to prevent heat stress 

• This information can be used as a measure to see if “employers are 
doing the right thing” according to OHSA - S. 25 (2)(h).

• This can also “add pressure” to the implementation of a heat stress 
regulation.



Thank you!

agauvin@ohcow.on.ca

joudyk@ohcow.on.ca 

https://www.ohcow.on.ca/heat-stress-toolkit/ 
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