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OSHA issues citations re Heat Stress

• In 2016 and 2017, OSHA issued five citations to the United States Postal 
Service (USPS) alleging Heat Stress violations in:
• San Antonia and Houston, Texas;

• Des Moines, Iowa; 

• Charleston, West Virginia; and 

• Benton, Arkansas. 

• OSHA introduced the National Weather Service (NWS) heat index chart into 
the trial record and pointed to it as evidence.



National Weather Service Heat Index Chart 

(Source: US National Weather Service)





Court Ruling of Judge Calhoun 

• “no evidence was presented to establish the scientific basis 
for the risk categories depicted on the NWS heat index 
chart.”

In Addition, OSHA had failed to provide any 

• “….supporting data … for why the levels of risk [indicated by the 
chart’s color coding and legend] are attributed to their respective 
temperatures.”



Three tired approach

1.A basic heat stress risk assessment questionnaire or a simple index 

2. If a potential problem is indicated from the initial step, then the 

progression to a second level rational index. 

3.Where the allowable exposure time is less than 30 minutes or there is 

a high involvement level of personal protective equipment (PPE), then 

some form of physiological monitoring should be employed.



The Challenge

Early 2021

• Mining/exploration company in the WA East Pilbara region was 
looking for a similar model.
• Easy to use in the field

• Suitable for non-technical personnel

• Require minimal technical equipment

• Based on substantive physiological model

Most important.

It had to be simple!



Step 1 - Develop  a reference table based on a valid 
physiological base.

International standard - ISO 7933 Predicted Heat Strain 

Required inputs:

1. Dry bulb temperature (°C)

2. Air Velocity m/s

3. Relative humidity (%)

4. Globe Temperature (°C) 

5. Clothing insulation factor (clo)

6. Metabolic workrate (w/m2)

7. Posture

8. Acclimatisation

Site Weather 
Station

Calculated from Solar Radiation (w/m2)

Standard Cotton Drill - ISO 9920 

Physical demand assessment – ISO 8996 

Sitting, Standing, Crouched



Environmental Data Calculations

• Four variable data sets

• Every day for two months – December & 
January

• 12 hours of data each day – 0600 -1800hrs

• Averaged over 15 minutes

48 samples X 62 Days X 24 variable 
configurations

= Lots & lots of data sets 



Three key decisions were made at this point

a)Data would be averaged hourly instead of 15 minutes for three key 
periods of the work shift, morning, midday and afternoon. 

b)Three tables would be developed rather than one, based on set 
metabolic loads.
I. High workload (230 W/m2)

II. Medium workload (175 W/m2)

III.Low Workload (115 W/m2)

c) Instead of using all the varying air velocities, one based on the 
average air velocity. 



The Table Build

• The red zones are ≤30 minutes. 

• The amber zone >30 ≤ 120 minutes

• The yellow from >120 ≤ 240 

minutes. 



PHS Tables



Trigger Action Response Guide

A key component of the process.

• It sets out who does what, and 

• The criteria for when it is required.

• Each column details the appropriate controls 

for the specific coloured condition.

• Requires an understanding of the controls 

available.

• Needs to be syndicated with the users.



Simplified Heat Stress Chart 
System 

• Similar to the National Weather 

Service HSI Charts but is based 

on ISO 7933 for physiological 

risk.

• Only requires knowledge of:

•  Air temperature, 

• Humidity, and 

• estimated workload.



Results from first year use in the field

• Feedback indicated that process met simplicity criteria

• Suitable for the first level assessment for planning

• Overall reduction in heat related incidence from forty in previous year 
to four.

• Still some further development & validation required in different 
environments



Limitations

1. Heat stress index calculations are based on fit, healthy participants, 90kg, 
1.8m. 

2. Globe temperatures were calculated from meteorological data.

3. An averaged air velocity for the period was used rather than multiple 
variables.

4. Data from two months of the year: a larger database would have been 
preferred.

5. Posture was limited to standing.

6. ISO 7933 has not been fully validated for some of the extreme conditions 
experienced.



Important Caveats
• This is a GUIDE ONLY not to be used as a safe/unsafe limit.

• This is an additional tool for the level 1 assessment. It is not a 
standalone system. 

• Whilst this model was being developed additional projects on 
hydration assessment, training, policy and accountability were also 
being conducted. 

Managing heat stress requires a multifaceted approach. If you are 
looking for a “silver bullet” solution  

Look elsewhere.
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