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INTRODUCTION

Given the difficult nature of firefighting, firefighters are at risk of developing heat stress more often than 
the public. It currently tops the charts as the leading cause of firefighter occupational deaths and 
contributes to health conditions including heatstroke, cardiac fatigue, and cardiovascular failure. It’s 
important to reduce overexertion and over-heating as often as possible. 

The following pages contain articles and case studies that support the use of alternative PPE as a means 
of heat stress reduction in cases where NFPA 1971 structural PPE is not necessary.  

RESOURCE:

1.	 Firefighter Fatalities in the United States, Rita F. Fahy, Jay T. Petrillo, and Joseph L. Molis, NFPA, July 2020 and previous reports in 
the series Updated 7/20 
https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/Firefighter-fatalities-in-the-
United-States/Firefighter-deaths-by-cause-and-nature-of-injury

https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/Firefighter-fatalities-in-the-United-States/Firefighter-deaths-by-cause-and-nature-of-injury
https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/Firefighter-fatalities-in-the-United-States/Firefighter-deaths-by-cause-and-nature-of-injury
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HOW CALL VOLUME IS CHANGING THE FIRE SERVICE

To understand the impact that wearing alternative PPE can have on your health over time, you must first 
recognize how often you’re wearing structural gear when an alternative garment is more suitable. When 
dispatch calls, there’s a vast number of scenarios that can follow. You might deploy to a fire scene, but 
most likely, you’re sent to an MVA, medical emergency, or possibly a hospital transport. 

Even as overall call volume has risen over the years, the National Fire Protection Association (NFPA) reports 
fire calls have dropped by a whopping 23.8% between 1980-2016 - that’s almost ¼ of the fires! On the other 
hand, EMS calls have spiked up 17.8%.(1)

So, what has changed in our industry, in our communities, and across our nation to make such a drastic 
impact on the services provided by fire departments today?

THE BEGINNING OF FIRE PREVENTION TRAINING

America Burning (a 1973 research report published by the National Commission of Fire Prevention and 
Control) is credited for being the leader in educating the public on methods of fire prevention.As a result of 
this report, the U.S. Congress, with support from President Gerald Ford, approved the Federal Fire Prevention 
and Control Act of 1974.(2) This led to several initiatives which aimed to reduce fires by strengthening 
firefighter training, spreading prevention awareness, and implementing stricter safety protocols. Initiatives 
included:

•	 The National Fire Prevention and Control Administration, simply known today as the U.S. Fire 
Administration (USFA),

•	 the National Fire Academy for Fire Prevention and Control,
•	 the National Fire Incident Reporting System, and
•	 the Center for Fire Research.
 

https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/Fire-department-calls
https://www.usfa.fema.gov/downloads/pdf/publications/fa-264.pdf
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CONFIDENCE IN EMERGENCY SERVICES LEADS TO RISE IN 911 CALLS

The public has become increasingly mindful of the availability and accessibility of 911 EMS support. Since 
its inception in 1957, the National Association of Fire Chiefs’ simple number for reporting fires has taken on a 
whole new meaning. 911 is now known as the national telephone number that offers citizens free, fast, and 
easy access to safety services. 

Thanks to the President’s Commission on Law Enforcement and Administration of Justice, the phone line 
allows access to national reporting for all emergencies- not just fires. This resource, coupled with public 
recognition of different signs of common medical ailments, has increased the likelihood of citizens calling 
for help. For example, left-sided weakness could be a symptom of a stroke, and SOB followed by back 
pain could be a precursor to a heart attack. Though contrary to this evolution, only 17% of fire departments 
provide advanced life support (ALS), 46% offer basic life support (BLS), and nearly 38% don’t offer any form of 
emergency medicine, according to the U.S. Fire Department Profile Survey collected over 2017-2019. (3)

 
STRUCTURAL FIRES HAVE CHANGED

In response to a broader understanding of fire safety and prevention, fire codes have become stricter over 
the years. The NFPA 101 Life Safety Code (4) has undergone multiple updates by adding requirements for 
escape routes and alarms/detection systems to fire sprinklers and protection for interior finishings. Overall, our 
society has advanced from the days of covering wood furnishings with vinegar, alum, and clay as methods 
of fire-proofing. Today, flame retardant chemicals are applied to fabrics and materials to slow or prevent 
the ignition or growth of a fire. These chemicals can be found inside modern upholstery, carpets, electronics, 
and seat covers. 

Although, we are not necessarily safer from fires in today’s world. Despite the reduction in fires, homes are 
built with cheaper materials, and furnishings are coated with more chemicals, so modern homes that don’t 
catch fire burn much hotter and faster than they once did. UL’s“Comparison of Room Furnishings” video 
published on October 13, 2016, shows a side-by-side comparison showing how dangerous house fires are. 

According to the National Fire Protection Association, residents have a mere 2 minutes to get out of a 
modern home and reach safety. Thanks to the increased public awareness of preventative measures, such 
as running routine fire inspections, fire drills, and using fire alarms, these are now standard practices.
  
OTHER FACTORS AFFECTING CALL VOLUME

Some other factors contributing to the large swing in call volume include:

•	 Development of fire-proof materials
•	 Population growth
•	 Longer life expectancy

RESOURCES:
1.	 NFPA, Fire Department Calls 1980-2020 NFPA Fire Experience Survey Updated 11/21 https://www.nfpa.org/News-and-Research/

Data-research-and-tools/Emergency-Responders/Fire-department-calls
2.	 Burning America, The Report of The National Commission on Fire Prevention and Control
3.	 NFPA’s “U.S. Fire Department Profile” by Ben Evarts and Gary P. Stein March 2021, https://www.nfpa.org/News-and-Research/Data-

research-and-tools/Emergency-Responders/US-fire-department-profile
4.	 NFPA 101 Lfie Safety Code Handbook, Paul E. Teague, M.A. and Updated by Chief Ronald R. Farr https://www.nfpa.org/~/media/

Files/forms%20and%20premiums/101%20handbook/NFP101HB09_CHS1.pdf

https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/US-fire-department-profile
https://www.nfpa.org/~/media/Files/forms%20and%20premiums/101%20handbook/NFP101HB09_CHS1.pdf
https://www.youtube.com/watch?v=aDNPhq5ggoE
https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/Fire-department-calls
https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/Fire-department-calls
https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/US-fire-department-profile
https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/US-fire-department-profile
https://www.nfpa.org/~/media/Files/forms%20and%20premiums/101%20handbook/NFP101HB09_CHS1.pdf
https://www.nfpa.org/~/media/Files/forms%20and%20premiums/101%20handbook/NFP101HB09_CHS1.pdf
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HOW WEARING ALTERNATIVE PPE CAN PROTECT YOU 

Research from the American Heart Association shows that exposure to extreme heat and physical 
exertion during firefighting may trigger the formation of blood clots and impair blood vessel function, the 
two predecessors of heart attacks. Blood clotting is an exaggerated physiological response to extreme 
heat and physical exertion. 

As a firefighter, you understand that staying hydrated and allowing time to cool your body is crucial, but 
did you know choosing the right gear for the call can also help? 

Wearing structural gear during non-fire emergencies can cause unnecessary stress on your body 
while contributing to repeated exposure to contaminants. Wearing single-layer, lightweight gear, like 
TECGEN51 Fatigues offers a perfect alternative. These fatigues provide high levels of thermal protection, 
are dual-certified, and are breathable. 

When responding to non-structural calls including motor vehicle accidents, extrication, rescue, or incident 
command, you can rely on TECGEN51 Fatigues. Choosing to wear this alternative PPE will protect your 
valuable turnout gear from contamination and UV exposure while improving its longevity. In the following 
pages you will find articles that argue the need to reduce the use of structural PPE alongside supportive 
evidence of how it can positively impact your health.

RESOURCES:

1.	 Firefighter Fatalities in the United States, Rita F. Fahy, Jay T. Petrillo, and Joseph L. Molis, NFPA, July 2020 and previous reports 
in the series Updated 7/20; https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/
Firefighter-fatalities-in-the-United-States/Firefighter-deaths-by-cause-and-nature-of-injury

2.	 American Heart Association Rapid Access Journal Report April 3, 2017 https://newsroom.heart.org/news/extreme-heat-
exposure-linked-to-firefighter-heart-attacks

https://newsroom.heart.org/news/extreme-heat-exposure-linked-to-firefighter-heart-attacks
https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/Firefighter-fatalities-in-the-United-States/Firefighter-deaths-by-cause-and-nature-of-injury
https://www.nfpa.org/News-and-Research/Data-research-and-tools/Emergency-Responders/Firefighter-fatalities-in-the-United-States/Firefighter-deaths-by-cause-and-nature-of-injury
https://newsroom.heart.org/news/extreme-heat-exposure-linked-to-firefighter-heart-attacks
https://newsroom.heart.org/news/extreme-heat-exposure-linked-to-firefighter-heart-attacks
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Preferred Operating Procedures: Carcinogen Toxin Exposure Reduction
_________________________________________________________________________________________

SCOPE: These preferred operating procedures have been developed to reduce the risk and 
incidence of personnel contracting cancer and other related medical issues. Respiratory pro-
tection during an emergency incident is a critical first step to preventing immediate injuries or 
longer-term medical conditions such as cancer(s). Toxins and Carcinogens in smoke are ab-
sorbed into the human body through the skin. PPE (turnouts, hood, helmet, gloves, SCBA, etc.) 
continue to off-gas carcinogens and other toxins from smoke exposure until they have been 
adequately decontaminated. These methods are consistent with the tactics and strategy phi-
losophy of the Your Department Here. It is not all-inclusive and cannot cover all the possible 
situations that personnel may encounter. If conditions warrant, officers and other personnel 
may deviate from these methods to fit a particular incident or condition.

_________________________________________________________________________________________

 
PERSONAL PROTECTIVE EQUIPMENT 

It is widely accepted that our PPE may be a primary exposure to carcinogens and other tox-
ins in the fire service. To combat this Your Department Here has made a significant investment 
into the PPE garment(s) issued to our firefighters.  

*The Personal Protective Equipment (PPE) will consist of NFPA compliant structural firefighting 
gear coats and pants, NFPA alternative PPE (1977, 1951,) particulate barrier hoods, gloves, 
helmet, and boots.

The turnout gear ensemble will only be worn on fire responses such as structure fires, car 
fires, dumpster fires, etc.  In other words, any fire that contains substances other than grass 
or untreated wood.  The gear will be kept clean and ready for use.  After each use, it will be 
decontaminated. If unable or impractical to decontaminate after each use, the gear will be 
carried bagged in a department issue gear bag to limit the spread of contamination. 

*Every firefighter has also been issued their own SCBA mask and/or regulator. 

*Along with the structural firefighting gear personnel have also been assigned an NFPA com-
pliant Dual Certified Rescue/Wildland ensemble of gear.  This consists of both a coat and pair 
of pants which affords basic cut protection, limited flash protection, and identification in an 
easy to launder package.

The Rescue/Wildland (Alternative PPE NFPA 1951,1977) gear can be used on all other calls 
which do not involve fire.  

 
VEHICLE EXHAUST

Another common exposure to carcinogens in the fire service comes from exposure to diesel 
exhaust. The Your Department Here has installed an exhaust ventilation system for all vehi-

CASE STUDY: STATE OF KANSAS
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cles in the apparatus bay.  All vehicles while sitting in the bay will have their exhaust systems 
attached to this system.

(Alternate for stations without exhaust systems) All PPE will be kept physically separate from 
areas with direct apparatus exhaust contamination. Apparatus bays will be open and fully 
vented possible when running engines. No prolonged running of any gas, diesel motor, or 
engine will be permitted inside of the station.

INCIDENT RESPONSE / LIVE FIRE TRAINING

Any incident that involves direct or indirect smoke exposure, personnel will utilize SCBA for 
respiratory protection. Circumstances include (but are not limited to):

interior/exterior fire suppression (other than wildland), vehicle fires, dumpster fires, cooking 
fires, and any training evolutions where smoke is present.

Personnel will utilize SCBA protection during ongoing fire suppression efforts and during over-
haul operations, assuming that they are in the immediate IDLH atmosphere.

Fire investigators should also wear SCBA or other accepted respiratory protection while com-
pleting investigations.

The incident commander will determine when SCBA use can be discontinued.  It is again 
understood that contaminants are still at high levels during the overhaul phase of the fire.  
Discontinuation of SCBA use will more than likely require air monitoring of the area.  Your 
Department Here has the capability to monitor Hydrogen Cyanide, Oxygen levels, Lower Ex-
plosive Limits, Carbon Monoxide, and Hydrogen Sulfide.  Even with this capability, we under-
stand that there could be other contaminant(s) present.  

DECONTAMINATION AT THE SCENE

After smoke exposure, Your Department Here personnel will undergo gross field decontam-
ination of their PPE’s exterior (i.e., turnouts, boots, helmet, SCBA harness/straps/mask) to re-
move as much soot and particulates as possible. This can be accomplished by spraying PPE 
with a booster/forestry line and using a scrub brush. Doing so will rinse off smoke particulates 
and minimize that level of carcinogens that are off gassed from contaminated PPE.  Once 
the garment is washed down the firefighter will disrobe his turnout gear into a trash bag and 
secure the garments (when practical). The firefighter should then place his reserve set of 
structural gear in service until the primary gear is cleaned and decontaminated properly.

During incidents of extreme weather conditions or high call volume that preclude the 
above- mentioned gross decontamination and bagging, the Structural PPE should be 
placed into the department-issued gear bag for transport and possible immediate use. 
This gear bag shall be laundered in accordance with department policy when the gear is 
cleaned.

While wearing medical gloves, personnel will use body wipes to remove carcinogens from 
the most vascular areas of their skin (i.e., face, head, neck, jaw, throat, underarms, groin [if 
possible], and hands). If possible, wash hands and face with water and a degreasing soap 
(i.e., Dawn™ dish soap) prior to leaving the scene.
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Preferred Method: If possible, the bags of contaminated gear should be transported back to 
the station outside the Passenger Compartment of the apparatus.  

DECONTAMINATION AT THE FIRE STATION

Upon returning to the station, Your Department Here personnel should shower as soon as pos-
sible with a degreasing soap. It is preferable to first shower with cold water, as to not open the 
skin’s pores. After a cold shower, warm/hot water can be used.

Personnel will launder all contaminated personal clothing (i.e., station wear) immediately after 
showering.

Personnel will launder all contaminated PPE in an extraction washer suing the “Turnout Gear” 
selection and an NFPA 1851-approved detergent. This includes turnout coats and pants, 
gloves, and hoods. Launder PPE according to the manufacturer’s instructions. Personnel shall 
utilize their spare set of firefighting PPE until their frontline PPE is decontaminated and dry.

Personnel will use a damp, soapy cloth to clean all other items from their PPE that may not 
withstand full water immersion (i.e., helmet liner, inside of helmet, thermal imaging camera, 
portable radio and strap, flashlight, SCBA mask, etc.). When directly handling contaminated 
equipment/PPE, personnel should wear medical gloves.

On a weekly basis, personnel will use damp, soapy cloths to decontaminate affected areas 
of the apparatus’ passenger compartment (i.e., seats, doghouse, headsets, etc.). As a rule of 
thumb, if any equipment smells of smoke, it is “contaminated” and shall be decontaminated 
as soon as possible.
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CASE STUDY: BRENTWOOD FIRE & RESCUE
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CASE STUDY: HANOVER PARK FIRE DEPARTMENT
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CASE STUDY: COPPERAS COVE FIRE DEPARTMENT
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RESOURCES

•	 Responder Help by the VFIS offers a Searchable SOG Database filled with examples: 
https://www.responderhelp.com/sog-finder/

•	 Fire-Dex’s WE CARE page is dedicated to educating firefighters and providing helpful tips and 
resources:  
https://www.firedex.com/wecare/

https://www.responderhelp.com/sog-finder/?hsCtaTracking=7653dd41-87da-4be8-8e16-c838ede65f17%7Cdacdc78a-0412-4283-abad-cb22d9d40842
https://www.responderhelp.com/sog-finder/
http://Fire-Dex’s WE CARE page is dedicated to educating firefighters and providing helpful tips and resour
http://Fire-Dex’s WE CARE page is dedicated to educating firefighters and providing helpful tips and resour
https://www.firedex.com/wecare/

