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TITLE OF REVISED CONTENT 

New 4.4 Participant Health and Safety (renumber existing sections 4.4 to 4.16)  

 4.4.1 Participants engaged in strenuous physical activity during live fire training shall be limited 
to a maximum of four (4) sessions, or evolutions, of a duration of a maximum of 20 minutes 
each, in a hyperthermic high temperature environment per day. 

4.4.1.1* A high temperature environment shall be considered to be weather conditions that result 
in a Temperature Humidity Index (THI or Heat Index) of more than 90 degrees F (32 degrees C). 

A.4.4.1.1 NOAA (National Weather Service) Temperature Humidity Index Chart 

 

 4.4.2* Participants Participation in live fire training sessions (evolutions) in a hyperthermic high 
temperature environment shall be given a period of rest, after each session or evolution, to allow 
for proper rehydration and reduction of core body temperatures to normal levels in compliance 
with Chapter 6 of NFPA 1584: Standard on the Rehabilitation Process for Members During 
Emergency Operations and Training Exercises 

A.4.4.2  Consideration should be given to the accumulated physiological effects on each 
participant when working in a hyperthermic high temperature environment. If the work in 



hyperthermic high temperature environment is highly physically demanding, at very high 
temperatures heat index values greater than 102 degrees F, or if other circumstances apply, rest 
periods should be longer. 

4.4.3* Participants in live fire training sessions (evolutions) shall not be required to work in a 
hypothermic high temperature environment on consecutive days when the heat index is greater 
than 102 degrees F. 

A.4.4.3 International study data, conducted both in the United States and Uited Kingdom, on the 
physiological effects of live fire training on fire fighters tend to indicate that in a longer 
perspective, frequent exposure to high temperature environmentss, can result in health risks to 
participants engaged in live fire training 

4.4.4* Live fire training sessions (evolutions) consisting of strenuous physical activity shall not 
be monitored and not exceed 20 minutes a maximum of one (1) hour in duration, under any 
circumstances. 

A.4.4.4 Further guidance and information may be obtained in "Health and Safety Guidelines for 
Fire Fighter Training", University of Maryland, Center for Fire fighter Safety Research and 
Development, Maryland Fire and Rescue Institute, College Park, Maryland. 

4.4.5 Live fire training sessions (evolutions) shall not exceed thirty (30) minutes in duration 
when the outside air temperature exceeds 30° C (86° F), and the outdoor relative humidity 
exceeds 80%. 

4.4.6 * The times in 4.4.4 and 4.4.5 shall be reduced if the nature of the live fire evolution 
requires the participant to engage in highly physically demanding activity. 

*A.4.4.6 4 When assessing the length and number of a live fire training sessions (evolutions) 
conducted in a training day, the following should be taken into account: 

1. nature of the work to be performed by the participant, 
2. physical stress of the work on the participant, 
3. temperature of the work and evolution environment 
4. exposure time in a hyperthermic high temperature environment, and 
5. other circumstances (e.g. weather, humidity heat index). 

 

 
Statement of Problem and Substantiation for Public Input  
 
More and more documentation is becoming available about the physiological impact on 
participants of live fire training activities. In 2006, a study was conducted by the Swedish Fire 
Service on the physiological effects of working in a hyperthermic environment. In connection 
with the typical training of fire fighters the study involved practical sessions in more or less 
realistic environments, with smoke-filled exercise facilities where ambient temperature in some 



parts were as high as 100 - 150 ° C (212- 302° F) or even higher. The study was managed and 
supervised by a two interacting instructors. These study participants were repeatedly exposed, to 
some extent, to hard physical work in a hyperthermic environment, replicating the physiological 
demands typically encountered in live fire training. Results from the study indicates that the 
physiological impact of participating in live fire training activities may be harmful, particularly 
in the long term. The six study participants included five males (22 - 38 years old) and a female, 
(39 years old). The study was performed over a four day period where participants engaged in 
live fire training exercises four (4) times each day. Before and after each day, the study 
participants received a medical examination with blood pressure and ECG recording, respiratory 
function test, test on reaction speed, memory function and fine motor skills. Blood and urine 
were also analyzed, as a part of the medical screening process. Skin, rectal, and ambient 
temperatures were recorded continuously as well as heart rate. Fluid loss and fluid intake were 
recorded daily. It was found that all individuals who participated in the study exercises had 
raised their body temperature to between 38-40 ° C (100.4 -104.0° F) during all tests conducted 
in a hyperthermic environment . The Daily fluid loss of the participants ranged from 2900 - 8600 
ml. Five of the six individuals reported fatigue and three of six individuals experienced 
headaches. All test results, with one exception, show values within what would normally be seen 
as normal limits. However the study also reveals patterns in the test results that indicate transient 
changes which could possibly indicate that the studied activity involves a health risk, at least in 
the currently practiced mode of typical live fire training practices. Study results clearly implied 
that high physical exertion in a hyperthermic environment can result in ECG changes, effects on 
blood pressure and heart rate, and changes in several blood parameters (liver enzymes and 
pancreatic amylase, hemoglobin, white blood cells and platelets, creatinine, blood sugar, 
metabolism, blood lipids, myoglobin). Also seen in the test results were abnormal influences 
such as the presence of protein, and in one case both red as white blood cells in collected urine 
samples. While the study physiological testing and analysis did not indicate any immediate 
serious health effects, the completed study made observations that would tend to indicate that in 
a longer perspective, frequent exposure to hyperthermic temperatures, can result in health risks 
to participants engaged in live fire training. The results of the Sweden study means that it is 
prudent to limit participant exposure to conditions where they would experience a combination 
of high physical load and hyperthermic temperatures.  
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Where: 
 

= Minimum Heat Release Rate (kW) required for flashover 
AO = Area of opening (m2) 
HO = Height of opening (m) 

 


