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Q: True or FalseQ: True or False
The The ““HEATHEAT”” in in Heat StressHeat Stress comes comes 
from the interaction of:from the interaction of:
•• Ambient Temperature Ambient Temperature andand
•• Humidity Humidity andand
•• Wind (Evaporation)Wind (Evaporation)

A: False
Heat Stress is caused when the heat of metabolism 
from work is not lost to the environment at a rate 
sufficient to maintain a proper body core temperature.
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What is Heat Stress ?
1. When we work, our body produces

heat =    metabolism.

2. We lose that metabolic heat to the environment by:
• sweat (evaporation) 
• wind cooling (convection)

3. When environmental and/or work conditions prevent losing 
metabolic heat  =   heat stress potential

Key Factors in Heat StressKey Factors in Heat Stress
•• Work load Work load andand
•• Hot and humid weather  Hot and humid weather  and/orand/or
•• PPE blocks evaporation and windPPE blocks evaporation and wind
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Examples of different work levels in “jobs”

1 1 22

33 44



Light
180 kcal/hr

Moderate
300 kcal/hr

Heavy
415 kcal/hr

Work Load Activities: ACGIH Examples

Very Heavy
520 kcal/hr

Resting
115 kcal/hr

Shoveling wet sand

Sitting Quietly
Sitting with moderate arm movements

Sitting with moderate arm & leg movements
Standing with light work at machine or bench while using 
mostly arms
Using a Table saw
Standing with light or moderate work at machine or bench 
and some walking about

Scrubbing in a standing position
Walking about with moderate lifting or pushing
Walking on level at 6 Km/hr while carrying 3 Kg weight load

Carpenter sawing by hand
Shoveling dry sand
Heavy assembly work on a noncontinuous basis 
Intermittent heavy lifting with pushing or pulling (e.g., pick 
and shovel work)
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Contributing Environmental Factors 
Increasing the Risk of Heat stress

Temperature
Warmer temperatures decrease 
gradient between metabolism temp and 
ambient temp 

Humidity Higher humidity cuts down sweat 
evaporation

Radiant Heat Direct sunlight heats the skin and 
clothing

Air Velocity Low wind decreases sweat  
evaporation
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Wet Bulb
(WB)

Dry Bulb
(T)

Globe
(G)

The BNL Site Wide 
notification is based on data 

from an 
Area Heat Stress Monitor
that measures data called

WBGT
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Site Notification is based on

Wet Bulb- Globe - Temperature

WBGT =  0.7 WB       +        0.2 GT     +       0.1 DB

Wet Sock
Cover 

WB

WET

Effected by:
- Humidity
- Wind

Black Hollow
Bulb 

GT

GLOBE

Effected by:
- Sunlight
- Ambient Temp.

Plain
Thermometer

DB

BULB
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BNL notification system 

1.  Ambient Temperature measured at centralized 
location

2. Messages sent out:  (automated means of sending 
information)

a.)  Internet Web page (automatically updated)

b.)  E-mail alerts

c.)  Pager message to Verizon Wireless Pagers 

• Provide real-time data on the Heat Stress Index
• Allows modified work, rather than stop work.
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Heat Stress Conditions

You Must Refresh This Page To Access Data For The Current Date And Time

Current Conditions: HEAT STRESS ADVISORY

When Heat Stress conditions exist, the appropriate Work-Rest regimen appears in red. 
All temperatures are 10-minute averages and are stated in degrees Fahrenheit. 

This information is updated Monday - Friday during regular working hours.

WBGT INDEX (OUTDOOR) DATE AND TIME TIME OF LAST UPDATE

86 05/19/2000 11:54:21 05/        05/19/2000 11:54:21

Hourly Work-Rest regimen based on the current WBGT Index and the Work Load Level

Light Work Load Moderate Work Load Heavy Work Load

Normal Work Conditions               50% Work - 50% Rest    25% Work - 75% Rest

WBGT Index (Outdoor) = 0.7Wet Bulb + 0.2Globe + 0.1Dry Bulb

Wet Bulb Temp Globe Temp Dry Bulb Temp

77.1                        95.6                    85.2

Web Page Message
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E-mail message

From:  Heat Stress

Date:  05/22/2008  13:45

Heat Stress Index is 87 degrees Fahrenheit. 
Light Activity - 0% rest, Moderate Activity - 
50% rest, Heavy Activity - 75% rest, Very 
Heavy Activity - 75% rest.

If incoming e-mail 
message alert is 
activated, a message 
signaling the user that 
this e-mail mail has 
been received will pop 
up on the computer 
screen
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Digital pager/cell phone message

Heat Stress is 87F 

25% rest for light work, 50% rest for moderate 
work, 75% work for work; 75% for very heavy 
work.  
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Unfavorable
Environmental Conditions

Temperature, Humidity, Wind

OUTDOOR WORK INDOOR WORK

Clothing is 
short sleeves,

long or short pants

Clothing is
PPE, Impervious Suit, 

Rain Wear

When does Site Notification alert system apply ?

X

X
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The BNL WGBT site wide warning can not be used when 
workers wear impermeable clothing
e.g. Tyvek, Kleen-guard, Rain Suits or Clothing that insulates worker

Site wide monitoring
TLV-WGBT exceeded ?

Heat Strain
Signs or Symptoms    

Proceed Cautiously

Continue Exposure

No YesImpermeable Suit

Yes

No

Yes

Yes

No

Yes

No

Heat Acclimatization 

High work rate     

No

Personal Monitoring
Environmental Controls
Supplemental Training
Work-Rest Regimes
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Personal Monitoring
• Sustained Heart Rate:Sustained Heart Rate: 180 bpm - age > Measured heat rate

Example: 180 – 50 years old = 130;  Worker is O.K. if bpm is 129 or less

• Recovery Heart Rate:Recovery Heart Rate: Heart Rate < 110 bpm at 1 minute after 
peak work effort

• Body core temperature:Body core temperature: > 100.4F/ 101.3F
(unacclimatized / acclimatized)

• Symptoms/Complaints from workers:Symptoms/Complaints from workers:
fatigue, nausea, dizziness, lightheadedness

• Dosimeter monitoringDosimeter monitoring
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Precautions (Preventing Heat Illnesses):
Administrative Controls, Environmental Controls & PPE

Work BreaksWork Breaks Divide hour in 15 minute 
intervals & follow work-rest 
regimen

ShadeShade Shield work area or break area 
from direct sunlight

Air MovementAir Movement Fans, unobstructed breezes, 
A/C
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Precautions (Preventing Heat Illnesses):
Administrative Controls, Environmental Controls & PPE

ClothingClothing
- Short sleeves, 
- Cotton

Personal Personal 
Protective Protective 
EquipmentEquipment

- Ice vests, 
- Wet headbands, 
- Vortex suits

Fluid IntakeFluid Intake

- Cool water every 20 
minutes, 
- Salt in food
- Gatorade® drinks
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Sources of Info at BNL

• Web Class: Heat Stress Prevention  
(TQ-HEATSTRESS)

• SHSD Heat Stress Web page

• SBMS: Natural Hazards on the 
Environment
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The End

• Question/Comments?
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