
CANCER IN THE FIRE SERVICE:

How to reduce your risk

https://go.praetoriandigital.com/?target=lnk_dsRLOmW1fML6nG1c
https://www.firerescue1.com/


Editor’s Note
Firefighting has always been a risky job, but some of 
the most insidious risks were not recognized until 
the past decade. A 2013 NIOSH study confirmed the 
long-suspected link between firefighting and a higher 
risk of cancer. Soot, smoke and other byproducts 
of combustion can be as dangerous as the flames 
themselves if allowed to remain on equipment, gear 
and skin. 

The increased use of synthetic materials and plastics 
in construction and furnishings in the past few 
decades means increased exposure for firefighters. 
These substances may be inhaled or absorbed 
through the skin. In this eBook, you’ll learn more about 
these toxins, how your choices off the job affect your 
cancer risk and, most importantly, what you should 
do after every fire call to reduce your exposure to soot 
and other harmful particulates. 

–Janelle Foskett, FireRescue1 editor
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While the news is good for the fourth year in 
a row when it comes to firefighter fatalities in 
the U.S., the 2017 report released by the NFPA 
highlights the impact of job-related exposures 
and chronic illnesses, such as cancer and heart 
disease, in addition to the deaths and injuries that 
occur while on duty.¹ 

The number of sudden deaths from overexertion 
and heart disease-related cardiac arrest was 29. 
But our goal should be zero deaths. We need  
to work harder in preventing more deaths in  
fire operations. 

The risks are compound: Think of a parallel to 
the fire triangle that focuses not on heat, fuel and 
oxygen but rather on the complex interactions of 
heat stress, smoke and other fireground toxins 
in the human body. (Some die-hard fire behavior 
folks will say it is a fire tetrahedron, with added 
risk factors like NFPA 1582 exclusions.)

Here are three things you need to know about the 
health effects of heat, smoke and toxic gases: 

Heat stress can cause blood clots  
and inflammation. 

Heat stress is a serious risk. At 113 degrees 
Fahrenheit, the geometry and the cell membrane 
of a red blood cell begins to change dramatically. 
Ultimately, extreme heat can cause cells to 
rupture, which in large volumes can trick the body 
into thinking it has been injured, in turn triggering 
a clotting cascade.²  Even more dangerous is 
inflammation, an insidious enemy that is a root 
cause of cardiovascular disease and cancer. 

The geometrical changes triggered by extreme 
heat make it harder for the once-concave red 
blood cells to navigate smaller blood vessels. 
Add the clotting cascade making things “sticky” 
and the firefighter is predisposed to a clot. 

Compound this with dehydration, which further 
increases the viscosity or thickness of the blood, 
and it becomes apparent how heat stress alone 
can trigger sudden death. 

Those color charts often found in the restrooms 
of many fire stations that indicate dehydration 
based on urine color are not just another 
gimmick. This knowledge is key to being  
resilient to heat stress. Adequate hydration is  
a simple and easy process requiring continuous 
intake of water until urine is clear. Temperature 
monitoring and cooling techniques are 
recommended as a standard part of on-scene 
firefighter rehabilitation operations. 

Exposure to smoke and particulates can 
lead to heart disease.

The second leg of the equation includes the 
effects of smoke and particulates. When we talk 
about particulates, we need to understand their 
size. Particles are measured in micrograms. For 
example, a sand particle is about 50 micrograms 
– 20 times larger than the common products of 
combustion and organic chemicals, which are 
about 2.5 micrograms in size. 

These tiny particles more easily pass through the 
alveolar membrane of the lungs (aka the “blood-
air barrier”) and go right into the bloodstream, 
where they trigger inflammation, resulting in the 
cardiovascular effects of inhaled particles. These 
include: 
• Acute coronary syndrome, including 

myocardial infarction (heart attack) or 
unstable angina.

• Arrhythmias. 
• Exacerbation of chronic heart failure.
• Stroke. 
• Sudden cardiac death. 

3 things firefighters need to know about the health 
effects of heat stress, particulates and toxic gases
 
By Bruce Evans
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In a study of autopsy data from 627 male 
firefighters ages 18 to 65 who died between 1999 
and 2014, researchers found that less than 1 in 5 
cardiac cases were heart attack deaths. However, 
they found that 82 percent had evidence of 
coronary heart disease (narrowing of the heart 
arteries) or enlarged hearts.³  These are well-
documented effects of particulate exposure.4  
Such effects can be measured after an acute 
exposure, and there is accumulating evidence 
that chronic exposure quickens atherosclerosis 
– buildup in and on artery walls that can restrict 
blood flow and trigger a heart attack or stroke – 
and reduces life expectancy. 

SCBA and particulate masks are critical tools 
to avoid particulate exposure, but the must be 
worn correctly and at all times on the fireground 
to provide proper protection. This is especially 
important during overhaul, when the full effects 
of dehydration begin to take effect. Firefighters 
are still at risk during this operational phase but 
may remove their SCBA because they are unable 
to see dangerous particulates that can still be 
absorbed by the skin or detect noxious gases 
that can be inhaled.

Toxic gases can cause cellular damage 
and inflammation.

Lastly – and the deadliest aspect – is the  
toxins. There are four common gases in  
modern fire smoke:
• Carbon monoxide.
• Hydrogen cyanide.
• Oxides of nitrogen. 
• Radical aldehyde. 

Carbon monoxide is an old foe to the fire service, 
not only as a cellular asphyxiate (choking off 
the supply of oxygen) but as a molecule that 
substitutes itself onto the hemoglobin module. 
Again, this changes the cell’s configuration to 
make it less able to easily pass through small 
capillary beds, potentially triggering a clot. 
Carbon monoxide is also linked to damage of the 
myelin sheath around nerve cells and potentially 
related to Parkinson’s symptoms.5  

Hydrogen cyanide inhibits cellular respiration by 
preventing needed electrons from getting into 
a special cellular machine called a cytochrome 
to create energy for the cell. It’s like no water 
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coming in on the intake side of the fire pump, 
creating a condition similar to cavitation, where 
the pump with no water pressure can’t produce 
enough pressure at the end of the attack line 
to have an effective stream to put out the fire. 
Simply put, a cell with no energy, for example 
a cardiac cell, then doesn’t operate properly, 
creating adverse health effects. 

Likely a less familiar term, oxides of nitrogen 
refers to a mixture of gases that are composed 
of nitrogen and oxygen. It’s one of those gas 
toxins you may have heard about but do not fully 
understand. For example, the drugs nitroglycerine 
and Viagra both result in deploying an oxide of 
nitrogen into the body. The primary effects are 
vasodilation in one part of the body or another 
depending on the configuration of the various 
oxides present. Their overall effect can drop 
blood pressure dramatically. 

Last is the toxin radical aldehyde, which is 
released by burning adhesives, carpet and 
laminates. Radical aldehyde is thought to be the 
notorious player in the rise in thyroid cancers in 
American firefighters. As a toxin absorbed via 
the skin or inhaled, it triggers inflammation and, 
depending on the type of aldehyde, may cause 
corrosive damage to tissue and DNA.  

What you can do: Rehab and decon
While these may seem like complex physiological 
processes, they are easily mitigated by good 
fireground rehab operations and thorough 
decontamination of turnout gear, equipment 
and vehicles, along with strong policies and 
compliance on respiratory protection. The 
mandatory decontamination of turnouts and 
hood replacement are key to reducing the long-
term effects of the triangle. 

Exposure to heat stress, smoke and toxins in the 
air can all contribute to sudden death. Pursue a 
progressive fireground safety and health policy to 
address all three legs of the triangle and reduce 
or prevent exposure for the health and safety of 
your firefighters. 
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There is accumulating 
evidence that chronic 
particulate exposure 
quickens atherosclerosis 
and reduces life expectancy.
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All firefighters should learn how to perform proper 
decontamination both on and off the fireground to 
reduce exposure to carcinogens and other toxins
 
By Robert Avsec

By now every firefighter and fire officer should be 
informed and educated about the increased risk 
of cancer that comes with firefighting, particularly 
interior structural firefighting. The chemicals, 
chemical compounds and carcinogens present 
in the smoke of today’s fires present a clear and 
present danger. Here are 11 things that every 
firefighter and fire officer should be doing to 
minimize their risks.

Always wear SCBA on the fireground. 
Anyone who is exposed to visible smoke is at 
risk. Even a light haze of smoke contains elevated 
levels of formaldehyde, a known carcinogen, 
among other harmful gases.¹ 

Nobody should breathe smoke anywhere on 
the fire scene. Firefighters working outside the 
burning structure, firefighters operating fire 
apparatus and command officers walking around 
the fire scene all can be exposed to smoke. 
Wearing respiratory protection – your SCBA –  
at all times is necessary to prevent inhaling  
these toxins. 

Position equipment to  
minimize contamination. 

Fire apparatus operators and their officers 
should attempt to position fire apparatus uphill 
and upwind of the involved structure when 
responding to calls. Incident commanders should 
keep the number of fire apparatus in proximity of 
the building on fire to the minimum necessary to 
minimize this exposure.

All personnel, not just apparatus operators, 
should ensure that windows and doors on the 
apparatus remain closed, and that includes 
compartment doors after removing or returning 

equipment. Failure to do so can result in the 
physical contamination of the interior of the 
apparatus or the equipment in a compartment 
as smoke settles and contaminated materials 
transition from gas to liquid.

Identify, mark and enforce control  
zones at every fire.

For every fire incident, the incident commander 
must establish these three operational control 
zones and enforce them (see Figure 1 below).

The Hot Zone encompasses any area on the 
scene, inside or outside of the structure, where 
personnel will be exposed to smoke while 
working. Full structural firefighting PPE and  
SCBA is required. 

The Warm Zone is the area on the scene that 
is upwind and uphill of the incident and free of 
smoke. The Warm Zone is where “decon alley” 
should be set up as the interface and transition 
point for personnel leaving the Hot Zone. 

The Cold Zone must be an area upwind and uphill 
and that is in no danger of smoke moving into 
the area. The Cold Zone is where the incident 
command post and firefighter on-site rehab 
and non-committed personnel, apparatus, and 
supplies are located. 

Hot Zone 

Hazard 
Area     

Warm Zone 

Decon 
Alley       

Cold Zone 

Figure 1 

FF Rehab 
Staging 

1 

2 

3 
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Establishing these zones at a fire can be tricky 
because conditions that affect the size and 
configuration of these zones will change (e.g., 
change in wind direction will change the direction 
of smoke travel). Incident commanders must be 
cognizant of this and make the designation of 
an incident safety officer a priority so that these 
changing conditions – and resulting changes in 
control zones – are addressed quickly.

Don’t handle contaminated PPE or 
equipment without protection. 

Every firefighter needs to have a pair of heavy-
duty waterproof, disposable gloves (rubber, 
latex or nitrile) as part of their personal PPE. 
Respiratory protection is also critical. Some 
studies show that VOCs like benzene are present 
at hazardous levels for at least 30 minutes after 
exiting the active fire zone. 

Gloves and respiratory protection should be used 
by every firefighter when handling any hose or 
equipment that has been in the hazard area. That 
includes handling contaminated PPE and SCBA 
removed from their fellow firefighters following 
gross decontamination.

Firefighters engaged in the gross decontamination 
of their colleagues on site must also protect 
themselves from the splash hazard (i.e., the 
contaminated water coming from the firefighter 
being deconned). Tyvek coveralls or inexpensive 
PVC rain suits are cost-effective examples of 
splash protection for the entire body. A full face 
shield, like those used in medical facilities and 
labs, should be used for face and eye protection.

Set up a “decon alley” at every fire scene.
All fire service personnel should be informed 
and practiced in the setup and use of a “decon 
alley,” as the step-by-step gateway to doff PPE for 
decontamination between the hazard area and 
rehab area (see Figure 2 below). 

The scope and magnitude of your decon alley 
will depend on the number of personnel and 
equipment that need processing out of the 
hazard area and into the on-site firefighter rehab 
area. But anytime firefighters have been exposed 
to smoke during interior structural firefighting, 
they must undergo decontamination.

Traditional gross decon methods involve large 
amounts of water, soap and scrubbing, which 
can damage turnout gear fabric and allow 
contaminants to be more readily absorbed – the 
very opposite of what needs to happen. Turnout 
gear fabric is at its weakest when wet. Using a 
chemical decontaminant designed for the task 
eliminates the need for scrubbing, so that toxins 
are removed without the mechanical/physical 
effort that can grind particulates into the fabric.

All fire department personnel should be informed 
and educated about the decontamination 
protocol and the expected job performance 
regardless of where in the process they find 
themselves. A critical element of this process 
is that all personnel should carry spare clothing 
(e.g., socks, shirt, pants or coveralls) that they 
can use if necessary.

All equipment should receive a gross wash if 
it’s been used in the hazard area. These items 

Hot Zone 

Hazard 
Area     

Warm Zone 

Decon Alley       

Cold Zone 

FF Rehab 
Staging 

Figure 2

Decontaminant 
Application      

Tool 
Drop     

Doff Helmet, Coat, 
Pants & Boots    

Doff 
SCBA

Drop Gloves 
& Hood 

Skin Decon & 
Personal Hygiene
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can also be decontaminated with a chemical 
detoxifier for more thorough removal of soot 
and other particulates. This avoids secondary 
contamination of the fire apparatus and 
subsequently the fire station. 

A good example is fire hose that’s been used in 
the hazard area so that its jacket has become 
impregnated with soot and other debris from 
the fire. Such hose should be rinsed on scene 
and bagged for transport back to the station for 
cleaning and drying. If it’s not possible to rinse 
the hose on the scene, it should be bagged before 
putting into a compartment for transport back 
to the station. Wet fire hose that’s been rinsed 
after exposure in the hazard area should not 
be reloaded on the fire apparatus until it’s been 
properly decontaminated and dried back at  
the station.

Portable radios that have been used in the 
hazard area also must be decontaminated before 
further use, and it’s likely that portable radios 
need to be ready for service before returning to 
the fire station. Follow the radio manufacturer’s 
recommendations and ensure that the necessary 
cleaning/decon materials are on the fire 
apparatus. If in doubt about cleaning agents  
that are acceptable, contact the radio’s 
manufacturer directly. 

On-scene decon is not enough:  
Clean on scene and at the station.

Gross decontamination of firefighter PPE, 
SCBA and other firefighting equipment is just 
that – gross decontamination. More complete 
decontamination and cleaning must take place 
back at the fire station (e.g., laundering of PPE 
garments, thorough cleaning of SCBA, washing 
and drying hose).

If you and your fire department provide EMS 
to your community, you’ve had to learn how 
to take proper care with hazardous waste and 
contaminated equipment as you cleaned up an 
emergency scene before returning to quarters. 
Once back at the station, you had to follow new 
protocols for handling and decontaminating 
equipment for return to service.

6 

Include decon practice in 
your training exercises
Hazardous materials response 
teams have used chocolate syrup 
and cornstarch as “contaminants” to 
provide more realistic “contaminated” 
equipment for training personnel 
in the safe, effective and efficient 
decontamination of PPE, SCBA and 
other equipment.

Drizzling chocolate syrup all over an 
SCBA unit provides a very realistic 
cleaning challenge that requires a 
good and thorough cleaning job – and 
the results of incomplete cleaning are 
immediately visible! (Plus, both are 
edible, biodegradable and can be used 
pretty much anywhere).

Cornstarch is an effective training 
aid for setting up scenarios involving 
particulate matter, like soot and other 
debris. Use it for those scenarios where 
cleaning with water and detergent is not 
practical. One such scenario is to “dust” 
a set of turnout gear and place it in a 
compartment on your fire apparatus 
(without the plastic bag that should be 
used for transporting soiled gear).

Have personnel remove the dirty PPE 
and clean the compartment of all visible 
contaminants. Don’t forget to mention 
that the station vacuum cleaner they 
just used is now also contaminated and 
unavailable for further use in the fire 
station until it’s been decontaminated.
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When it comes to firefighting equipment, 
especially our PPE and SCBA, our perception 
should be the same: We’re handling 
contaminated equipment that must be 
thoroughly cleaned and dried, while avoiding skin 
or eye contamination from splashes involving 
dirty water and cleaning solutions. 

Bag contaminated PPE and equipment  
for transport.

All fire apparatus should have a cache of heavy-
duty plastic bags (33-gallon size) for firefighters 
to bag PPE, SCBA, fire hose and other equipment 
after it’s been deconned at the scene.

The “volatile” in VOC means those particles are 
eager to become a gas and get moving, so they 
still pose a respiratory threat, especially if the 
contaminated gear is bagged. As soon as the bag 
is opened, those VOCs may still be present and 
pose a health hazard.

The bagged contaminated gear, including 
SCBA, absolutely must not be transported in 
the crew cab. Doing so could expose personnel 
to secondary contamination should there 
be leakage from a bag. It would also create 
another space – the crew cab – that needs to be 
decontaminated back at the fire station.

Use control zones back at the station. 
Follow the lead of industry when it comes to the 
use of signage to denote control zones within 
the fire station. Use these to avoid secondary 
contamination from returning personnel and 
equipment. At a minimum, the following control 
zones should be clearly identified within the fire 
station and apparatus bays:

• Clean areas within each station where only 
personnel who have showered and changed 
clothes are permitted.

• Pathways so contaminated personnel 
returning from a call can get to the shower 
area without passing through clean areas.

• Contaminated clothing drop area. Everyone’s 
contaminated clothing should be collected in 
one area and taken directly to the laundering 
area for washing and drying.

• Contaminated PPE and equipment drop area. 
All contaminated gear should remain bagged 
and isolated within the fire station until it’s 
time for advanced cleaning. Equipment 
should move directly from its stored location 
to the cleaning process before being removed 
from bags.

Again, all personnel handling contaminated 
equipment, whether on scene or back at the 
station, should wear equipment to protect 
them from liquid splashes (e.g., eye protection, 
respiratory protection, gloves and a rubber apron 
or Tyvek coveralls.)

Everyone must take a shower.
Upon return to quarters, the priority for everyone 
who was exposed to smoke (i.e. everyone) is 
to shower and change into a clean uniform or 
clothing. A recent study shared by the U.S. Fire 
Administration reported that firefighters said 
they only showered about 64 percent of the time 
within an hour. Ten percent said they never or 
only rarely showered immediately after a fire.² 

A good investment would be to provide each 
member of your crew with a pair of basic cotton 
coveralls to wear after showering when they 
go out to the apparatus bay to begin cleaning 
and repacking PPE and other equipment. 
Said coveralls would save work uniforms and 
civilian clothing from needing to be deconned 
and replaced after all equipment and cleanup 
activities are completed. 

Ensure that everyone knows how to 
properly decontaminate and clean  
PPE and equipment.

Don’t assume that every firefighter has the same 
understanding of what decontamination is and 
how it should be accomplished. Fire departments 
should develop specific procedures for the 
decontamination of PPE, SCBA, hose and other 
firefighting equipment. 

All personnel should receive initial training 
in how to comply with your department’s 
decon procedures, and all personnel should 
receive continuing training on equipment 
decontamination practices on an annual basis. 
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We know the hazards that structural firefighting 
presents to firefighters, and we know what we 
should be doing to minimize those hazards 
and reduce our risks, particularly the risk of 
developing cancer from those exposures. The  
10 steps outlined above provide the action plan 
that every fire department should start following 
every day. 

1. Bolstad-Johnson, D. (2018). Exposed: Carcinogenic exposures 
on the firefround and 11 work practices to minimize the risk. 
Akron, OH: 48HourBooks.com. 
2. U.S. Fire Administration: Firefighter decon challenges: 
knowledge versus practice. Retrieved from https://www.usfa.
fema.gov/current_events/020719.html (February 7, 2019).

10 STEPS TO MINIMIZE CANCER RISKS
1. Always wear SCBA on the fireground. 
2. Position equipment to minimize contamination. 
3. Identify, mark and enforce control zones at every fire.
4. Don’t handle contaminated PPE or equipment without protection. 
5. Set up a “decon alley” at every fire scene.
6. Clean both on scene and at the station.
7. Bag contaminated PPE and equipment for transport.
8. Use control zones back at the station. 
9. Everyone must take a shower.
10. Ensure that everyone knows how to properly decontaminate and  

clean PPE and equipment.

http://48HourBooks.com
https://www.usfa.fema.gov/current_events/020719.html
https://www.usfa.fema.gov/current_events/020719.html
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Understanding your risks 
of cancer as a firefighter
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Different studies show different rates of cancer 
risk among firefighters, but what we do know is that 
your choices matter, both on and off the fireground
 
By Sara Jahnke

Can science tell you exactly how much being a 
firefighter increases your risk for cancer? 

In a word, no. 

When Dr. Doug Daniels and his team at NIOSH 
investigated cancer diagnoses and death among 
firefighters in Chicago, Philadelphia and San 
Francisco, they found that firefighters were 9 
percent more likely to contract cancer and at 14 
percent higher risk of dying from cancer than the 
general population. 

While these statistically significant findings are 
important, they only tell the start of the story. 
When you look at specific types of cancer, the 
size or magnitude of the relationships vary quite 
a bit between cancers and even between his 
study and others. 

While Daniels found that firefighters were at 
a generally lower risk of contracting multiple 
myeloma compared to the general population, 
the risk of contracting mesothelioma was more 
than double that of the general population. While 
the overall risk estimates for contracting cancer 
and dying of cancer Daniels describes is across 
all cancers in general, risk of specific types of 
cancers vary significantly.

At the same time, different studies have different 
findings. A 2015 study by Dr. Rebecca Tsai 
and colleagues exploring the California cancer 
registry didn’t agree with the findings of Daniels. 
Tsai found the risk of multiple myeloma to be  
35 percent higher among firefighters rather  
than lower. 

Know your own risk factors
So what is your individual risk? No general 
scientific study can tell you that. It depends on 
your individual risk factors, genetics and the 
health choices you make on a daily basis.

For instance, the risk of liver cancer is estimated 
to be 20-30 percent higher among firefighters. 
Obesity, however, doubles the risk of developing 
the same type of cancer, as well as similar 
increased risks of esophageal, gastric and  
kidney cancers. So firefighters who are 
overweight are likely even more at risk than 
healthy weight firefighters. 

Consuming more than 3.5 servings of alcohol a 
day is linked to a two- to threefold increased risk 
of developing head and neck cancer and  
a 50 percent higher risk of breast and  
colorectal cancers. 

By comparison, heavy smokers are more than 
100 times more likely to develop different types 
of lung cancer compared to nonsmokers. The 
U.S. Surgeon General estimates that exposure 
to environmental tobacco smoke in the home 
increases a nonsmoker’s chances of developing 
lung cancer by 20-30 percent. Firefighters who 
smoke (or live with a smoker) face both the 
exposure risks of the job and the smoking risks.

Take steps to reduce your risk
Even looking specifically at the risk of firefighting 
likely varies based on the practices, policies 
and actions of the department and individual. 
Relationships that were statistically significant 
overall in the Daniels study were not necessarily 

http://www.effua.org/wp-content/uploads/2017/09/NIOSH-Firefighter-Cancer-Study.pdf
http://www.effua.org/wp-content/uploads/2017/09/NIOSH-Firefighter-Cancer-Study.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4527530/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4527530/
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significant in each of the three departments 
the team studied. What toxins firefighters 
are exposed to in a given area, how they 
decontaminate their gear, how long they wear 
their bunker gear and SCBAs all can vary.

The fact that the relative risk of firefighting 
is lower than some other risk factors doesn’t 
mean the threat associated with firefighting 
isn’t real. These numbers should not be used to 
downplay the cancer risk related to firefighting. 
Even without knowing what any one firefighter’s 
specific risk is, the data is clear that firefighting 
leads to increased rates of cancer. 

Instead, the relative risk of firefighting and other 
modifiable risk factors highlights the importance 
of changing the things that can be changed. 
Given that firefighters are already at risk, it 
is even more important to avoid tobacco, be 
proactive about fitness and nutrition and limit 
binge drinking. It is also critical to wear proper 
PPE at all times on the fireground and thoroughly 
decontaminate gear and equipment, both on 
scene and back at the station.

For cancer prevention to be effective in the fire 
service, it has to include all aspects of modifiable 
risk factors on and off the fireground. 

It is critical to wear proper PPE 
at all times on the fireground 
and thoroughly decontaminate 
gear and equipment, both on 
scene and back at the station.

https://go.praetoriandigital.com/?target=lnk_RDmdOi1j2lDxVeDx
https://go.praetoriandigital.com/?target=lnk_RDmdOi1j2lDxVeDx
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determined Decon7’s advanced D7 

Formulation outperformed the 
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from turnout gear. D7 not only 

removed more carcinogens and toxic 
chemicals, it also perchemicals, it also performed chemical 
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https://go.praetoriandigital.com/?target=lnk_WP6jc0Nn3XtYuvxB
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Neutralize carcinogens 
and other hazards 
on the job with a 
decontamination solution
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D7 from Decon7 Systems comes in several 
forms to tackle the contaminants a firefighter 
might encounter
 
By Rachel Zoch

Fighting fires is by nature a hazardous job, but 
microscopic particles, from soot to fuel spills to 
bodily fluids, can be even more dangerous than 
flames in the long run.

Although not classified as such, every fire event 
represents a hazmat scene for firefighters, and 
proper PPE decontamination requires more than 
simply wiping off the particulates you can see. 
For firefighter-EMTs, the risk is even greater due 
to exposure to infectious diseases.

Decon7 Systems provides D7, a patented formula 
that can break down and neutralize carcinogens 
like formaldehyde and soot, two of the most 
common fireground particulates. Once applied, 
D7 begins to break down contaminants with its 
mixture of surfactants, mild solvents, inorganic 
salts, hydrogen peroxide (~3.5%), an activator 
and water. The surfactants make toxic chemicals 
soluble so that the particles can be attacked and 
neutralized by the activated peroxide. 

The formula has been demonstrated in testing at 
government and private facilities, as well as many 
field applications, to outperform formulations 
containing much harsher chemical ingredients.

How to use D7 for fireground decontamination
The bulk D7 solution comes divided into three 
parts: the detergent, the neutralizing agent and 
an accelerator. Once mixed, these can be applied 
with a foaming apparatus, low-pressure sprayer, 
mop or soaking system. Foaming turnout gear  
on the fireground is a good way to begin 
removing carcinogens.

Joe Hill, senior vice president for safety, security 
and defense for Decon7, suggests a two-step 
decontamination process, beginning on scene: 

Start with technical decon on the fireground, 
using a chemical detoxifier like D7 that also has 
detergent and disinfecting properties. 

D7 is a non-flammable aqueous based solution, 
so firefighters can apply D7 and return to the 
fire without rinsing and without additional risk, 
he says. Foam or spray D7 on the gear of every 
firefighter each time he or she exits the hot zone, 
then apply once more and bag PPE during the 
final exit from the hot zone. 

“You’re getting all that stuff off before it gets a 
chance to absorb into your turnout gear and then 
absorb into your skin,” said Hill.

This process should include tools as well as PPE, 
he says. Apply D7, let the equipment sit for a few 
minutes after application, and then rinse with a 
water hose.

To complete the job, use the same type of 
decontaminant to launder turnout gear and 
uniforms back at the station. Regular laundry 
detergents aren’t enough to eliminate remaining 
surface toxins and those that may have been 
absorbed into the fabric, says Hill, and citrus-
based detergents could potentially bind 
carcinogens to turnout gear fabrics. 

“D7 is colorfast and safe for use on a variety of 
materials, and it has been tested and certified 
safe for use on PPE by NFPA standards, including 
fabrics, tape and liners,” he said.

Handheld unit: BDAS+
Decon7 also provides a ready-to-use handheld 
unit that automatically mixes and delivers the D7 
solution within seconds. The BDAS+ unit provides 
the detergent, neutralization agent and accelerant 

https://go.praetoriandigital.com/?target=lnk_oeEYyzns89D5F2Vj
https://go.praetoriandigital.com/?target=lnk_oeEYyzns89D5F2Vj
https://go.praetoriandigital.com/?target=lnk_dsRLOmW1fML6nG1c
https://go.praetoriandigital.com/?target=lnk_5PySExL22Z7Zlyr9
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in a single package and mixes them for  
one-step application.

In addition to enabling rapid response, the ready-
to-use unit eliminates the potential for human 
error because the components are mixed for you. 
Simply pull the yellow safety tab from the nozzle, 
point it at the surface to be decontaminated, then 
spray and wait seven minutes for the solution to 
neutralize the contaminants.

Safe for frequent use
Historically, decontaminants have been highly 
toxic and highly corrosive. For example, while 
chlorine and bleach solutions also neutralize 
many biological and chemical agents, the runoff 
of these solutions is still hazardous. Also, bleach 
itself is highly corrosive and can cause damage 
to many surfaces and fabrics. Alcohol and 
ammonia present similar inhalation hazards and 
potential for damage.

D7 was developed to provide an effective 
decontaminant solution with low toxicity and 
low corrosive action that is safe for use around 
people and animals, safe for the environment and 
safe for equipment.

“It’s about as corrosive as the shampoo you put 
on your hair,” said Hill. 

D7 can eliminate most contaminants – without 
harmful vapors like bleach – and neutralize 
common fireground carcinogens by breaking 
them down into nontoxic substances. It’s also 
used by hazmat teams to decontaminate meth/
opioid labs and crime scenes. The formula is 
safe to apply on a variety of surfaces, including 
plastics and metals, and it creates no noxious 
fumes or odors.

Although D7 complies with environmental 
regulations, D7 is not FDA-approved for regular 
use on your skin. Users should wear gloves and 
goggles, plus a mask and protective clothing 
when applying the solution in close quarters.

Firefighters face numerous threats on the 
job, including exposure to carcinogens on 
the fireground. Make sure you have adequate 
protection and decontamination tools so you can 
protect yourself from these threats.

The Decon7 Systems formula can eliminate 
most contaminants and neutralize common 
fireground carcinogens by breaking them 
down into nontoxic substances. Users 
should wear gloves and goggles, plus a mask 
and protective clothing.

image/Decon7 Systems
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STUDY: D7 OUTPERFORMS LAUNDRY DETERGENT
A recent study conducted by researchers at Baylor University compared the effects 
of laundry detergent to the effects of the chemical decontaminant D7 when used 
for cleaning soiled firefighting PPE. The researchers analyzed the efficiency of D7 in 
removing 20 specific chemical contaminants, including PAHs, OPEs and pesticides. 
They also measured textile performance before and after decontamination.

Further research is underway, but here are a few key findings:

• Detergent may not be an effective cleaning agent for firefighting PPE, as particulates 
remained present even after repeated launderings. 

• Laundering seems to negatively impact the protective performance of the outer shell 
when it comes to water and abrasion resistance. 

• Turnout gear laundered with D7 fared better with water and abrasion resistance 
compared to gear laundered with regular detergent.

• PPE laundered with D7 showed the largest reduction in chemical contaminants of 
the detergents tested, with all but five of the identified PAHs removed from both the 
outer shell and hood.

Reducing contamination is the goal, and the researchers concluded that using D7 is 
likely to remove more toxic particulates for a greater reduction in overall health risk to 
the firefighter. 

image/Decon7 Systems
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