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does not end with this chapter. You must continue to 
practice donning and doffing your PPE on a regular basis. 

Although all PPE ensembles have some similar features 
and can be cross-used at times, they should only be used 
for their designed purpose. Structural turnout gear is the 
garment system or ensemble most commonly used. We 
will discuss this gear last because of its importance, and 
because it is the PPE we are all issued and use at most 
alarms. But the other forms of PPE must be covered to 
understand their use, function, and limitations. 

There are several types of PPE, including the following : 

1. Station wear 

2. Wildland or brush 

3. Proximity 

4. Medical 

5. Technical rescue 

6. Hazardous materials 

7. Ice rescue 

8. Self-contained breathing apparatus (SCBA) 

9. Personal alert safety system (PASS) 

10. Structural 

Each system/ensemble of PPE is covered under a National 
Fire Protection Association (NFPA) standard. As your 
career progresses, you should become familiar with the 
requirements in the regulations so you can better under-
stand why and how the systems are designed, tested, 
and maintained. This knowledge will be important 
if one day you must specify PPE for your department. 
The garments, devices, and other items described show 
one or a limited number of manufacturers or PPE. For 
PPE requirements issued in your department, complete 
additional training with your training officer to ensure 
you know and understand the correct use and function 
of the equipment. 

TYPES OF PPE ENSEMBLES 
FFI 5.3.2 The following are the standard PPE 
ensembles worn for most department activities and 
incident responses. 

Station wear  
Station wear PPE is covered under NFPA 1975: 
Standard on Station/Work Uniforms for Emergency 
Services. This clothing is worn while on duty in the fire 
station, awaiting a response (fig. 9–1). Station wear ser ves 
as a “work” uniform and is designed to be worn under 
other protective clothing such as structural firefighting 
gear (wearing station wear alone is not appropriate for 
structural firefighting , as they are not considered primary 
protective clothing ). 

Fig. 9 –1. Station wear 

This gear, at a minimum, meets specific ignition and 
flame spread testing criteria to avoid injury during 
firefighting activities. In the past, some fire departments 
issued non-fire-resistant station wear made of synthetic 
materials.  Such practices sometimes led to burn injuries 
of firefighters. With certified station wear, such problems 
have been greatly minimized. 

Station wear may also be “dual certified” to meet the 
requirements of a variety of other specific PPE standards 
such as NFPA 1951, Standard on Protective Ensembles 
for Technical Rescue Incidents; NFPA 1977, Standard 
on Protective Clothing and Equipment for Wildland Fire
Fighting; NFPA 1994, Standard on Protective Ensem-
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have an aluminized coating applied, which is similar to 
the material found on the coat and pants. This coating 
reflects the high radiant heat. The head protection comes 
in two forms: a standard structural helmet with elastic 
covers made from the same material as the outer shell as 
well as a full-head hood system. To protect the face and 
the SCBA mask, full-face shields must be incorporated. 
The shields have a gold tone coating to reflect the radiant 
heat while still offering visibility. Without the shield, the 
high radiant heat levels burn the firefighter’s face and 
damage the SCBA masks. 

Medical PPE 
Medical PPE is covered under NFPA 1999, Standard 
on Protective Clothing for Emergency Medical Operations. 
The use of medical gear has been increasing over the past 
few years in many departments that provide medical 
responses in their jurisdictions. The use of dedicated 
medical PPE preserves body substance isolation and 
will greatly reduce the possibility of cross contamination 
(fig. 9–4). The PPE is much lighter and less cumbersome 
than structural gear and, in many ways, appearance; and 
style looks much like wildland fire gear or technical rescue 
gear. The reduced weight and bulk make for less fatigue 

while operating at medical calls and MVAs. Where the 
medical gear differs is its protection from bloodborne 
pathogens (BBPs). BBPs are microscopic organisms 
that, if introduced to the body, can cause illness or even 
death in the most extreme cases. The medical gear has a 
moisture barrier, which will prevent any liquids such as 
blood or vomit from penetrating the PPE and reaching 
your body. It is important to protect your hands with 
single-use medical gloves that meet NFPA standards. 
However, because these medical gloves can be damaged 
under normal working conditions, it is best to carry an 
extra pair in your gear at all times. Be aware that some 
firefighters have latex glove allergies; some disposable 
gloves are made of this material. If you have such an 
allerg y, ensure that you are issued non-latex gloves. 

To protect your face from airborne fluids, a shield or 
goggles that meet the fluid-borne pathogen resistance 
standards must be donned. When it comes to foot protec-
tion, many departments that issue day boots use boots 
that meet the standards for slip-resistant soles, hardened 
toes and shank, and body fluid–borne pathogen resis-
tance. The boots will appear and feel much like normal 
work boots. 

Fig. 9– 3. Proximity PPE Fig. 9 – 4. Medical PPE. (Cour tesy of Jeanette Kendall/State 

Line Fire and Safety ) 
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Fig. 9– 6b. Level B ensemble Fig. 9– 6c. Level C ensemble Fig. 9– 6d.  Level D clothing 

Ice rescue PPE  
Design of ice rescue PPE is not governed by a specific 
standard (but ice rescue and PPE is covered by NFPA 
1670, Standard on Operations and Training for Technical
Search and Rescue Incidents). Many think that ice rescue 
is only on ice, but it is considered a cold-water event in 
any water less than 70°F (21°C). Therefore, the rescuer 
must be protected from hypothermia. Water has the 
ability to remove heat from the human body 32 times 
faster than air. The heat transfer can be so rapid; a person 
can be hypothermic in only a few minutes. The ice rescue 
ensemble will seal your body from the water and the only 
area exposed is your face. The ice rescue ensemble consists 
of the suit, helmet, and harness (typically integrated with 
the suit itself ). The suit is one piece, much like coveralls 
with attached boots, gloves, and hood (fig. 9–7). The 
integrated gloves and boots are formfitting and do not 
require the need for additional internal apparel for use. 
Once donned and closed, the hood creates a tight seal 
around the face to keep water from entering the suit. 

Additional ice shoes, which are like sandals with spikes, 
make maneuvering on ice quicker and safer. A helmet 
much like the technical rescue helmet is required for 
protection in case of a fall; remember, ice is slippery. The 
chest harness is for both your safety and for recovery. 
It will act as you lifeline but will assist in retrieving the 
victim from the ground crew. 

SCBA as part of PPE 
SCBA use and care are covered under NFPA 1981, 
Standard on Open-Circuit Self-Contained Breathing
Apparatus (SCBA) for Emergency Services. To protect 
your respiratory system, the use of a SCBA is required. 
SCBA will be covered in great detail in chapter 10 in 
its use, care, and procedures. This chapter will cover 
and show how it interfaces with your PPE garments 
to complete your full PPE envelope. Without both 
the SCBA and your PPE garments working together 
properly, your body will not be completely protected. 
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Fig. 9–9. SCBA PASS —Today most newly purchased SCBAs 

have integrated PASS alarms to insure they are activated 

when the unit is turned on. 

STRUCTURAL FIREFIGHTING 
PPE 
Structural PPE is covered under NFPA 1971, Standard 
on Protective Ensembles for Structural Fire Fighting and
Proximity Fire Fighting. Structural PPE is also known as 
turnout or bunker gear, the names given to the ensemble 
that we all use and know the most. All the pieces of your 
turnout gear working together (helmet, coat/jacket, 
pants, gloves, boots, hood, SCBA along with miscella-
neous personal tools) create an ensemble to protect you 
from the dangers of all operations on the fireground. To 
know your total structural ensemble, you will need to 
understand each of its parts. 

Working from the bottom to the top, the boots (most 
likely readied in your pant legs) will be the first donned 
(fig. 9–10). To meet the NFPA 1971 standard, the use 
of the hip boots (also known as ¾ rubber boots) are not 
allowed. However, they can serve an import role. In the 
event of water emergencies from the flooded basement 
to minor street flooding , they can be used to keep you 
dry and protected. The hip boots must not be worn for 
any rescue or fire operation, they offer little thermal 
protection and do not cover the waist area. 

The boots used today are typically called bunker boots. 
They can be pull-on leather or rubber boots, which 
are typically 14–16 in. (36–41 cm) high; or they may 
be laced/speed laced boots, which are typically 10 in. 
(25 cm) high. Boots are typically placed within the pants 

before use for efficient donning. Each have their own 
pros and cons; and depending on your department PPE 
specifications, you could be issued one of multiple styles. 
All offer toe protection by steel toe, foot bottom protec-
tion by a shank, aggressive tread, and ankle support. 

Fig. 9 –10. Structural firefighting boots—Boots have 

changed over the years. The tall rubber boots are no longer 

appropriate for structural firefighting, but are very good 

for water emergencies. Rubber and leather pull-on bunker 

boots are the most popular, while the leather zip-up short 

boots are used in some areas. 

Many leather bunker boots offer additional shin guards 
and greater ankle support. Also, moisture barriers are 
now found in many boots for better water resistance and 
BBP protection. Even with the additional lining , with 
prolonged exposure to water, the boot will be penetrated. 
The leather and more recently designed boots of leather 
and high-tech materials are much lighter, offer a tighter 
fit, offer better foot and ankle support than traditional 
rubber boots, and typically are 50% or more in cost. 
Traditional rubber bunker boots offer the greatest protec-
tion from water, are the least expensive to purchase, and 
are easily donned; but they offer the lowest level of foot 
and ankle support. 

The low-cut laced structural boots, sometimes referred to 
as day boots, offer the highest level of foot ankle support; 
and they look and feel much like a construction work 
boot. They are typically lower than the pull-on boots 
(10 in. vs. 14–16 in.), therefore any deep water will more 
readily overtop the boot. 

Working up from the boots, pants are next in line. With 
the construction of the pants and coats being the same, 
the general design will be discussed together. The combi-
nation of the coat and pant creates a system designed 
to work together; they are constructed from three 
separate layers of materials, which protect you from 
heat, water, and abrasion (figs. 9–11 and 9–12). Mixing 
and matching different styles of gear, even from the same 
manufacturer, will place you at risk of injury and void 
any testing and certification the manufacturer has on the 
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The second test is the total heat loss (THL) test, which 
measures the ability of the PPE to allow heat to pass 
away from the body through the three layers (described 
earlier) that make up the garment. The minimum 
required heat loss is 205 W/m2 (watts, a measurement 
of heat energ y, are described in chapter 5, Fire Behavior). 
The three layers working together will create air gaps 
between the layers and have synergistic effect on the 
values of the tests. This means that the value of the group 
is higher than the sum of the individual components. 

The importance of the removal of heat created from your 
body (reflected in the THL value) during any alarm is 
critical. The buildup of body heat within your gear will 
reduce your efficiency and the total time you are able to 
perform tasks. If your PPE will not dissipate body heat, 
the possibility of heat stress and heat stroke increases. 
The extreme heat stroke can cause permanent brain 
damage and even death. 

In the vulnerable areas of your body and the garment 
(cuffs, knees, elbows, and shoulders), additional 
layers of material can be added to increase the thermal 
and abrasion protection as well as offer padding for 
comfort. The materials can vary from the outer shell and 
thermal liner materials as well as high abrasion-resistant 
materials. Over time leather has been proven to be one 
of the strongest material for abrasion resistance; but it is 
heavy, becomes stiff with age, and is prone to absorbing 
water and fluids, causing problems with decontamina-
tion. Many of the new high-abrasion materials such as 
Arshield® and Dragonhide® offer high levels of abrasion 
protection, will not stiffen over time, and resist absorbing 
water and other fluids, thereby reducing the difficulty 
of decontamination. 

For nighttime operations, general visibility and identi-
fication NFPA 1971 requires a combination of retro-
reflective (a characteristic in which the light received 
by the reflective surface is reflected directly back at the 
actual source of light, such as a car’s headlight) and 
fluorescent surfaces on the coat and pant system. The 
reflective material must be placed in such a way that it is 
visible from 360°. The minimum requires bands around 
the coat and pant cuffs, on the front face of the coat at 
the waist and chest, and on the back at the waist and 
mid-back or two vertical strips at the sides of the back. 
This is the only the minimum. Many departments add 
additional bands to the arms and legs as well as letters 
and numbers for department and personal identification, 
which add to the level of protection. The color, material, 
and layout offer different levels of performances, but the 
end result is your safety. 

With the general knowledge of the makeup of the layers 
of the coat and pants, now the properties of each can be 
described. The pants will offer protection from the ankle 
to the hips and lower back if so equipped. For comfort 
and protection from heat, additional padding is typically 
added to the knees. At the fly and waist, there will be a 
positive fastener system to secure the pants to your waist. 
With many of the newly designed pants, a belt, clip, or 
zipper will allow the pants to stay in place without the 
use of the suspenders. This is important for comfort by 
taking the weight of the pants off your shoulders, but 
the suspenders should be worn to ensure that the pants 
stay at the correct location for the knee pads and ensure 
they stay on in the event that you need to be rescued. If 
you go down, your bothers will use every method to pull 
you out, even pull you by your pants. The suspenders will 
keep them on. 

The coat will protect your torso, chest, back, shoulders, 
and arms much the same way the pants protect your legs. 
A fastening system of zippers, Velcro®, snaps, hook and 
eye, or combinations form a positive seal once donned 
(figs. 9–13 and 9–14). The collar’s neck flap works 
with the hood and ear flaps to protect the neck and the 
back of the head. At the end of each arm there are two 
general types of cuffs, standard and wrist guard. The 
difference in the cuffs allows different styles of gloves to 
be worn. The longer cuff with either a thumbhole and 
palm protection or thumb loop allow the use of gauntlet 
gloves (an interface component that extends from the 
end of the glove itself and provides limited protection to 
the area where the coat and glove meet). The standard 
cuff requires wristlet style (interface component, which is 
typically a specially designed piece of fabric that extends 
from the end of a coat sleeve that provides limited protec-
tion to the area where the glove and coat meet). One 
new requirement for all structural coats is the drag 
rescue device (DRD). This was adopted by the NFPA 
1971 standard in 2005 to offer a safe and efficient rescue 
method for a downed firefighter. The DRD is a webbing 
loop that wraps the back and shoulders when deployed 
(fig. 9–15). To deploy, lift a flap located on the top back 
of the coat or within the back of the collar and pull the 
webbing outward; and you will have 2 ft (61 cm) of a 
loop to pull your partner to safety. This DRD is designed 
to allow leverage and distance to pull a firefighter 
along floor or ground (fig. 9–16). It is not designed to 
be attached to a rope and used as a lifting or lowering 
harness or attached to some form of mechanical pulling 
device (winch). This can cause grave injury. 
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Fig. 9–16. Deployed DRD —While short, it is usable for a 

firefighter rescue in a horizontal direction only. 

The structural gloves are required to offer a minimum 
TPP value of 35, the same requirement as your coat and 
pants. Typically, the outer layer is made from some form 
cow or elk leather or kangaroo hide (fig. 9–17). But 
many gloves made with the newer materials in conjunc-
tion with the leather to create a more comfortable and 
user-friendly glove. Thin layers of thermal protection and 
a moisture barrier under the outer layer complete your 
protection (fig. 9–18). One of the largest complaints of 
fire gloves is the loss of dexterity with the gloves donned. 
The solution to this compliant is twofold. First, get fitted 
for the correct size gloves. A properly fitted set of gloves 
not only offers you the best protection, it allows for the 
greatest level of dexterity. Second, wear your gloves, 
all the time, at all alarms and drills. With high level of 
use, you will gain muscle memory making the tasks of 
starting saws and operating tools easier. 

Fig. 9–17. Structural gloves 

Fig. 9 –18. Structural coat wristers 

A structural hood is worn under your helmet and 
over the SCBA facepiece netting to protect your ears, 
neck, and any exposed skin not covered by the helmet, 
facepiece, or collar. The structural hoods come in various 
styles and are constructed of Nomex®, PBI®, and Carbon-
X®, and when donned correctly with the helmet and 
facepiece, there will not be any exposed skin visible. The 
hood covers the most important and most difficult area 
of your body to protect. When donned correctly the 
hood is tucked into the coat so it will lay flat along your 
head, neck, and shoulders. To have it tucked into your 
coat it should be donned before the coat. 

The interface with the SCBA facepiece is completed by 
sliding the hood over the back of the head, then donning 
the facepiece, which is covered in depth in chapter 10. 
Once the facepiece is in place, you can slide your thumbs 
around at the base of the head, hook the hood, and slide 
over the netting. Once complete, adjust any areas to 
ensure complete coverage. If correct, no visible skin will 
be exposed and the entire head net of the facepiece will 
be covered (figs. 9–19a, 9–19b, and 9–19c). 
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look seasoned or macho is long past. The contaminants 
found in the smoke—such as hydrocarbons, grease, and 
oil from MVAs, BBPs, and possibly even carcinogens 
such as asbestos—will penetrate the PPE and must be 
removed from your gear to ensure it is safe to wear. 

Fig. 9–24. Damaged gear being inspected 

Inspections should be done to some extent after every 
alarm as well as prior to and after cleaning. As you are 
doffing your gear, look at it. Does it have a hole, burn, 
cut, or a seam opening ? Is their any reflective striping 
missing or hanging ? Does one area of your body get wet 
quickly while the remainder stays dry? These are all part 
of normal wear-and-tear damage that happens to all gear 
over time. If they are not addressed correctly, they will 
put you at risk. 

A full inspection should be done when the gear is up 
for its cleaning cycle, or after any event when you feel 
there was the possibility of damage. Because you must 
remove everything from your pockets to separate the 
components, this would be a good time to inspect your 
personal tools. 

Separate the outer shell and the inner liner so each 
component can be inspected. 

The outer shell should not have any holes, cuts, separated 
seams, or missing reflective striping. All snaps, Velcro®, 
and fasteners must be in working order. 

The outer shell will be able to withstand damage from 
heat better than the moisture barrier, and the damage 
to the moisture barrier might not be visible from the 
outside. The moisture barrier should be uniform in color. 
All seams should be intact. There should not be any signs 
of abrasion (typically in joint and pressure point areas 
such as the knees, shoulders, and elbows). When the 
moisture barrier has sustained heat damage, the area will 
become brown to black and can crust or char. 

The thermal liner is the innermost layer and is next to 
your body. The sweat from your body will be absorbed 
into this layer, possibly causing bacterial growth. Look 
for signs of staining , worn seams, and quilting becoming 
unwoven. Some firefighters may spray air fresheners, 
odor removers, or other materials to remove any body 
odors; but this should not be done unless the materials 
being used are approved by your PPE manufacturer. 
Using non-approved sprays can result in degradation of 
the materials or lamination. 

When any damage is found, the PPE needs to be taken 
out of service and either repaired by the manufacturer 
or certified repair facility or replaced. If you find or 
suspect any damage, report it to the station officer in 
charge of PPE. 

There are two ways to properly clean your gear. You 
can send it to an approved cleaning facility or clean it 
at your station. Never bring your gear home to wash it 
in your own washing machine. By doing this, you will 
bring all the contaminants (BBP, smoke, grease, and 
oil) home to your family. If you clean your gear at your 
station, you must learn two important things. First, learn 
how to operate your model of washer. It might sound 
like something you already know, but each unit and its 
cleaning chemical work differently. Second, know the 
cleaning requirements for your gear. This information 
must be gathered from the manufacturers. They will be 
able to supply you with the correct methods, chemicals, 
and protocols to follow. 

Never wash the outer shell together with the inner 
liner! The cleaning chemicals are designed differently to 
remove the containments from that component. Start by 
washing your inner liner first with the correct cleaning 
chemical. The reason is that the inner liner will take 
longer to air dry. While the outer shell is being washed, 
the inner liner is already drying. Do not reassemble the 
PPE until everything is dry. Once reassembled, every-
thing will take longer to dry ; and wet gear can grow 
mildew or cause steam burns. For additional informa-
tion on the care and maintenance of your PPE, review 
manufacturer’s recommendations. 

If your department sends your gear to an approved 
cleaning facility, contact the officer in charge of PPE 
and follow the department protocols for sending the 
gear out. It will most likely be out of service for 3 to 7 
days. Once it is returned, inspect it much like you would 
inspect your dry cleaning. Make sure it is your gear and 
there was no damage from the cleaning process. 
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QUESTIONS 

1.  What is the best protection you have on the fire scene? 

2.  What level of hazmat protection does structural PPE provide? 

3.  The PASS will activate in what two modes? 

4.  NFPA ______ covers structural PPE. 

5.  What are the advantages and disadvantages of leather bunker boots? 

6.  What are the advantages and disadvantages of rubber bunker boots? 

7.  What are the three layers of structural PPE and what do they protect the wearer from? 

8.  What is the minimum performance criterion for thermal protective performance for structural PPE?   
What is this number equal to on a fire scene?  

9.  What is the minimum performance criterion for total heat loss for Structural PPE? What does it tell us? 

10.  How is the drag rescue device (DRD) designed to be used? 

11.  Does the face shield or flip down on a helmet provide primary eye protection? Why or why not? 

12.  Structural PPE should be donned within _____ minute(s). 

13.  NFPA requires all PPE to be formally inspected, cleaned, and repaired, if needed, a minimum of 
________ times per year to prevent the buildup of contaminates. 

14.  What are some contaminates that can get on your PPE?  

15.  When should a full field inspection of your PPE take place? 

16.  During an inspection, what are you looking for in the outer shell? The moisture barrier? 
The thermal liner? 


