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 1.  Describe the various types and uses of personal protective equipment (PPE) worn by firefighters.  

  [4.1.1, 4.3.2, 4.3.3]

 2.  Describe the inspection, cleaning, and maintenance of PPE. [4.1.2]

 3.  Describe conditions that require the use of respiratory protection equipment. [4.3.1]

 4.  Identify SCBA components. [4.3.1]

 5.  Describe SCBA limitations. [4.3.1]

 6.  Describe the procedures for donning and doffing SCBA. [4.3.1]

 7.  Explain the process of inspecting and cleaning SCBA. [4.5.1]

 8.  Describe methods of refilling, replacing, and storing SCBA cylinders. [4.3.1, 4.5.1]

 9.  Describe safety considerations for working in and exiting a hazardous atmosphere while wearing  

  SCBA. [4.3.1]

 10.  Skill Sheet 5-1: Don structural PPE. [4.1.2]

 11.  Skill Sheet 5-2: Don SCBA. [4.3.1]

 12.  Skill Sheet 5-3: Don SCBA while seated. [4.3.1]

 13.  Skill Sheet 5-4: Doff personal protective equipment, including SCBA, and prepare for reuse.  

  [4.1.2, 4.3.3]

 14.  Skill Sheet 5-5: Inspect SCBA. [4.5.1]

 15.  Skill Sheet 5-6: Clean and sanitize SCBA. [4.5.1]

 16.  Skill Sheet 5-7: Fill an SCBA cylinder. [4.3.1]

 17.  Skill Sheet 5-8: Replace an SCBA cylinder. [4.3.1]
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Firefighter Personal 
Protective Equipment 

Chapter 5

Firefighters and emergency responders work in a 
wide variety of hazardous environments. To pro-
tect your life and health, you must wear the proper 
safety equipment correctly at all times. This chapter 
provides an overview of two types of safety equip-
ment: personal protective equipment (PPE) and 
respiratory protection. You will learn about the 
different types of this equipment, their functions, 
proper usage, and maintenance.

Personal Protective  
Equipment (PPE)
Firefighters should wear personal protective 
equipment (PPE) that is appropriate for the type 
of incident and activity being performed. Properly 
wear all PPE with all closures fastened, SCBA fa-
cepiece in place, and air cylinders activated before 
entering the structure. Your helmet’s faceshield, if 
so equipped, can provide a secondary layer of eye 
protection. Your supervisor, incident safety officer, 
or another firefighter should perform a quick in-
spection to make sure your PPE is properly donned 
and operational before you enter the structure 

(Figure 5.1).

WARNING: Always wear the correct PPE that is designed to protect you from the specific type of hazard(s) presented by  
 the incident.

Figure 5.1 A quick inspection of each firefighter’s PPE should 
be made before they enter a hazardous environment. 

PPE is designed to protect you from hazards and minimize the risk of injury or fatality. PPE usually consists 
of the following:

•  Respiratory protection equipment
• Personal alert safety system (PASS) 
• Helmets, coats, trousers, boots, protective gloves, and protective hoods
• Eye protection
• Hearing protection
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Standards for PPE 
A number of standards mandate PPE design, construction, maintenance, and use, including the 
following:

• PPE design and construction — NFPA 1971, Standard on Protective Ensembles for Structural  
 Fire Fighting and Proximity Fire Fighting, and NFPA 1500, Standard on Fire Department Occupational  
 Safety, Health, and Wellness Program 

• PPE care and maintenance — NFPA 1851, Standard on Selection, Care, and Maintenance of  
 Protective Ensembles for Structural Fire Fighting and Proximity Fire Fighting

• Wildland fire fighting protective clothing — NFPA 1977, Standard on Protective Clothing and  
 Equipment for Wildland Fire Fighting

• Station/work uniforms — NFPA 1975, Standard on Emergency Services Work Clothing Elements

• SCBA — NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus (SCBA) for  
 Emergency Services

• PASS devices — NFPA 1982, Standard on Personal Alert Safety Systems (PASS)

• Safety glasses — American National Standards Institute (ANSI) Standard Z87.1, Occupational and  
 Educational Personal Eye and Face Protection Devices or CSA Standard Z94.3-M1982 in Canada

• Goggles for wildland fire fighting — ANSI Z87.1, Occupational and Educational Eye and Face  
 Protection Devices

Some emergency situations require full sets of PPE, including respiratory protection, while others require only 
protective clothing. Types of PPE include:

•  Station and work uniforms
•  Structural firefighters’ protective clothing
•  Wildland fire fighting protective clothing
•  Roadway operations protective clothing
•  Emergency medical protective clothing
•  Special protective clothing such as chemical protective clothing 

NOTE: Emergency medical protective clothing and special protective clothing are beyond the scope of this 
chapter. You will likely learn about emergency medical protective clothing when you are trained to your AHJ’s 
level of emergency medical services training. Special protective clothing is taught during hazardous materials 
awareness and operations training.

Station and Work Uniforms
Station and work uniforms perform two basic functions. First, they identify the wearer as a member of the organi-
zation. Second, they provide a layer of protection against direct flame contact (Figure 5.2). Firefighters should not 
wear clothing made of non-fire-resistant synthetic materials while on duty or under PPE because these materials 
can melt when heated and stick to skin, causing serious burns. Types of non-fire-resistant synthetic materials 
include:

• Nylon • Polyester
• Iron-on patches  • Transfer decals

NOTE: Refer to department policies concerning what can and cannot be worn while on duty or under PPE.

CAUTION: Do not wear clothing made of non-fire-resistant synthetic materials under PPE.
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All station and work uniforms should meet NFPA 1975 requirements. This standard provides the minimum 
requirements for work wear that is functional, will not contribute to firefighter injury, and will not reduce the ef-
fectiveness of outer PPE. Garments addressed in this standard include trousers, shirts, jackets, and coveralls, but 
not underwear. Underwear made of 100 percent cotton is recommended.

NFPA 1975 compliant garments have a permanently attached label stating their compliance certification. 
While this clothing is designed for fire resistance, it is not designed for fire fighting operations. You must always 
wear structural fire fighting protective clothing over these garments during structural fire fighting activities. 
Depending on their design and local protocols, you may wear wildland protective clothing over station and work 
uniforms or directly over undergarments. Some station and work uniforms are dual certified as both work uni-
forms and wildland protective clothing. Dual certified uniforms will always carry the appropriate certification 
labels.

Safety shoes or boots are part of the station and work uniform. They are required footwear when working 
around the station. Safety shoes or boots usually have steel toes, puncture-resistant soles, or special inserts. Do 
not wear station footwear during emergency operations because they might contaminate living quarters with 
potentially hazardous substances when you return to the station.

Any emergency response can soil or contaminate uniforms. Therefore, you should not take uniforms home or 
wash them in personal washing machines or at public laundromats. Contaminated uniforms must be laundered 
at the fire station or by a contractor. 

Figure 5.2 Examples of various fire service uniforms from a formal dress uniform on the left to station workout attire on 
the right.
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Structural Fire Fighting PPE
All PPE designed for structural and proximity fire fighting must meet the requirements of NFPA 1971 (Figure 
5.3). This standard addresses the requirements for:

• Helmets • Coats
• Trousers • Boots
• Eye protection • Protective gloves
• Protective hoods

NFPA 1971 requires that all components must include a permanent label that shows compliance with the stan-
dard (Figure 5.4). Labels must include the following information:

•  Manufacturer’s name, identification, or designation •  Manufacturer’s address
•  Country of manufacture •  Manufacturer’s lot or serial number 
•  Month and year of manufacture •  Model name, number, or design
•  Size or size range •  Principal materials of construction
•  Footwear size and width (where applicable) •  Cleaning precautions

PPE components must be compatible with each other to provide the level of protection intended by the NFPA 
standard. Each component is designed to protect you from specific hazards and may not protect you from other 
hazard types. For instance, structural PPE offers no protection against many types of hazardous materials.

Figure 5.3 A firefighter wearing standard structural fire fighting 
personal protective clothing on the left and an airport fire 
fighter wearing proximity fire fighting clothing on the right. 
Photo courtesy of Brian Canady/DFW Airport Fire Rescue.

Figure 5.4 NFPA 1971 compliance label in a structural fire 
fighting garment. Courtesy of Jason Arias, Arlington (TX) Fire 
Department.
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Firefighters should never alter their protective clothing. Changing, adding, or removing components may en-
danger your life, void the manufacturer’s warranty, and/or affect your workers’ compensation benefits. Alterations 
include:

• Removing the moisture barrier or liner of coats and trousers
• Sewing hooks, loops, or clasps to the outer shell
• Adding combustible decals to the helmet. 

Figure 5.5 Protective clothing can trap body heat and moisture inside 
the clothing adding to the stress of fire fighting operations.

WARNING: Unauthorized alteration of your PPE may expose you to fire scene hazards and endanger your life.

CAUTION: Unauthorized alteration of your PPE may affect the worker’s compensation benefits provided to you by your   
 jurisdiction.

Structural PPE is designed to cover 
all portions of your skin when you are 
reaching, bending, or moving. It is also 
designed to prevent heat transfer from 
the fire to your body. During heat ex-
posure the clothing absorbs the heat, 
which prevents transfer to the skin, but 
there are limits to how much heat the 
structural protective clothing can ab-
sorb. When the gear reaches its limits, 
the clothing will become hot enough to 
cause contact burns when trapped heat 
permeates the firefighter’s underclothing 
or the firefighter’s bare skin touches the 
material. The usual temperature limit is 
somewhere above 400° F (200° degrees 
C). The time until the protective cloth-
ing reaches a dangerous absorption limit 
varies based upon the heat transfer rate. 
The lower the heat transfer rate, the lon-
ger the protective clothing will protect 
you and stay within tolerable limits.

Since protective clothing absorbs and 
stores heat, it can take longer than ex-
pected to cool. Simply leaving a hot environment for a short period of time may not be long enough to cool the 
clothing to safe levels for reentry into a fire environment. You may experience contact burns or heat stress even 
after leaving a heated environment if you do not follow rehab protocols that allow enough time for the clothing 
to cool.

Protective clothing also prevents heat from being transferred away from your body. Usually your body sweats 
to cool itself, but the protective clothing traps body heat and moisture inside the clothing barriers. This may sig-
nificantly increase the following conditions (Figure 5.5): 

• Breathing and heart rate • Skin temperature
• Core temperature • Physiological stress

Personal Protective Clothing Can Trap Heat and Humidity

HEAT

HEAT

H
EAT

HEAT

HEAT
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If environmental conditions allow, open your protective clothing to permit air flow around your body during 
authorized breaks or trips to rehabilitation facilities. This will lessen heat stress and reduce your heart rate.

Helmets
One of the primary concerns for firefighters is head protection. Helmets are manufactured in a wide variety of 
designs and styles (Figure 5.6). They are designed to provide multiple benefits during structural fire fighting op-
erations, including:

•  Preventing heated or scalding water and embers from reaching the ears and neck
•  Protecting the head from impact injuries caused by objects or falls
•  Providing protection from heat and cold

Helmets can also help identify personnel. Shell color indicates the firefighter’s rank; markings indicate the 
unit; and removable identification labels indicate accountability. All of these uses are based on a department’s 
standard operating procedures (SOPs) (Figure 5.7).

To ensure proper protection, you must wear your helmet correctly. Place the helmet on your head; secure the 
chin strap under your chin and tighten it; and fold the ear flaps down to cover your ears and neck. You must fold 
the ear flaps down even if you are wearing a protective hood. Some helmets have a ratchet at the back of the head-
band to allow fit adjustment.

Figure 5.6 Examples of three types of fire helmets.

Figure 5.7 A firefighter’s helmet may show the individual’s and fire department’s names on the front, the firefighter’s rank or 
unit on the sides, the firefighter’s nickname on the back, and may hold accountability tags under the rear edge of the helmet.



Chapter 5 • Firefighter Personal Protective Equipment 189

Eye Protection 
Eye injuries are some of the most common injuries at emergency incidents, but they are not always reported be-
cause they are not always debilitating. Although eye injuries can be serious, they are fairly easy to prevent. Eye 
protection comes in many forms including (Figure 5.8):

• SCBA facepieces
• Helmet-mounted faceshields
• Goggles
• Safety glasses

Helmets must come equipped with faceshields or goggles. Keep in mind, however, that faceshields alone do not 
provide adequate protection from flying particles or splashes and should be used in combination with a primary 
form of eye protection. NFPA 1500, Standard on Fire Department Occupational Safety and Health Program, re-
quires that goggles or other appropriate primary eye protection be worn when participating in operations where 
protection from flying particles or chemical splashes is necessary. During fire fighting operations, your primary 
eye protection is your SCBA facepiece. 

In other situations, you will need eye protection when respiratory protection is not required. Some of these 
situations include:

•  Emergency medical responses where exposure to body fluids is possible
•  Vehicle extrication operations
•  Industrial occupancy inspections
•  Station maintenance

These situations call for safety glasses or goggles, which protect against most eye hazards. Several styles are 
available, including some that fit over prescription glasses. Prescription safety glasses are another option, al-
though these must have frames and lenses that meet ANSI or Canadian Standards Association (CSA) standards 
for safety glasses. In fire department facilities and maintenance areas, you should be aware of warning signs 
posted near power equipment requiring the use of eye protection. Always follow your department’s safety policies 
and procedures regarding appropriate eye protection.

Figure 5.8 Examples of common types of eye protection that firefighters wear.

SCBA
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Helmet
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Goggles
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CAUTION: Metal frames on prescription glasses can transfer heat to the skin even when they are covered by safety glasses.
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Protective Hoods
Protective hoods are fire-resistant fabric coverings that protect your ears, neck, and face from exposure to heat, 
embers, and debris. They cover areas that may not be protected by the SCBA, such as:

• Facepiece • Helmet
• Ear flaps • Coat collar

The protective hood’s face opening has an elastic edge that fits tightly to the SCBA facepiece, forming a seal. 
Hoods are available with long or short skirts and are designed to fit inside the protective coat, forming a continu-
ous layer of protection (Figure 5.9). 

Pull the hood on before the protective coat to help keep the hood’s skirt under the coat. To ensure a secure seal 
between the hood and the SCBA facepiece, secure the facepiece first before pulling up the hood. This way you will 
not compromise the facepiece-to-face seal.

Protective Coats
NFPA 1971 requires that all structural fire fighting protective coats be made of three components (Figure 5.10): 

• Outer shell
• Moisture barrier
• Thermal barrier

These barriers absorb heat and trap insulating air that prevents heat transfer from the fire to your body. 
Removing the liner and wearing only the shell compromises the design of the coat, increasing the likelihood of 
injuries or death. Protective barriers also provide limited protection from: 

• Direct flame contact 
• Hot water 

b

Figure 5.9 A firefighter wearing a protective hood. Courtesy of 
Shad Cooper/Sublette County Unified Fire.

Figure 5.10 The three component layers of a protective 
coat include the a) outer shell, b) moisture barrier, and c) 
thermal barrier.
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• Steam 
• Cold temperatures 
• Other environmental hazards

Figure 5.11 Common design features of modern fire coats. Courtesy of Assistant Chief Brandon LeMay and the South Bay 
Fire Department, Olympia (WA).

WARNING: All layers of the protective coat must be in place during any fire fighting operation. Failure to wear the entire coat  
 and liner system during a fire may expose you to severe heat resulting in serious injury or death.

Protective coats have many design features that provide protection and convenience. Design features required 
by NFPA 1971 include (Figure 5.11):

•  Retroreflective trim — Strips of reflective trim on the torso and sleeves that make the coat more visible at night 
or in low light conditions. 

•  Wristlets — Fabric interface between a sleeve’s end and a firefighter’s palm that protects the wrist from water, 
embers, and other debris. Keeps coat sleeves from riding up when reaching.

•  Collar — Protects the neck from water, embers, and other debris. The collar must be turned up under the hel-
met ear flap.

•  Closure system — Snaps, clips, zippers, or Velcro® fasteners that secure the coat’s front.
•  Drag Rescue Device (DRD) — Harness and hand loop at the back of the neck that enables a rescuer to grab 

and drag a downed firefighter.
Coats typically contain reinforcement in high compression areas, such as the shoulders, and areas prone to 

wear, such as the elbows. Optional design features such as cargo, radio, or SCBA facepiece pockets are also com-
mon, which must be attached by the manufacturer to meet the NFPA standard.

Retrore�ective
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Trim

Wristlet Wristlet
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Protective Trousers
Protective trousers are constructed from the same fabric, moisture barrier, 
and thermal layering used in protective coats (Figure 5.12). Much like the 
coats, high compression areas and areas prone to wear contain reinforce-
ment, and cargo or patch pockets may be attached for carrying gloves and 
small tools. Heavy-duty suspenders hold up the trousers. Closure systems 
are the same as those found on the protective coat. NFPA 1971 also requires 
retroreflective trim on protective trousers. 

Protective Gloves 
Protective gloves protect hands and wrists from heat, steam, or cold pene-
tration, and resist cuts, punctures, and liquid absorption. Gloves must allow 
enough dexterity and tactile feel for you to perform your job effectively. For 
instance, gloves must permit you to grasp tools and nozzles or manipu-
late small objects such as control knobs on portable radios (Figure 5.13). 
Properly worn, the gloves cover the wristlet of the protective coat to form 
a complete seal. Gloves worn for structural fire fighting must be NFPA-
compliant for this type of activity.

Figure 5.12 A firefighter donning protective trousers.

Figure 5.13 Two views of a firefighter’s glove. Courtesy of Shad Cooper/Sublette County Unified Fire.

Protective Footwear
Fire fighting boots are available in a variety of styles and materials and should meet the requirements of NFPA 
1971 (Figure 5.14). They protect the foot, ankle, and lower leg from:

•  Puncture wounds to the sole caused by nails, broken glass, and other sharp objects
•  Crushing wounds to the toes and instep
•  Scalding water or contaminated liquids
•  Burns from embers and debris

Fire fighting boots have a steel inner sole and a steel or reinforced toe cap and must be high enough to protect 
the lower leg. The outer shell may be made of rubber, leather, or other water-resistant material. Thermal, physical, 
and moisture barriers are required inside the shell (Figure 5.15). Boot tops fit inside the trouser legs, providing a 
complete barrier even when you kneel.
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Figure 5.14 Two common types 
of fire fighting boots. Courtesy of 
Shad Cooper/Sublette County 
Unified Fire.

Figure 5.15 A cutaway view of the 
components that make up a fire 
boot.
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Personal Alert Safety Systems (PASS)
Personal alert safety systems (PASS) emit a loud alarm to alert other personnel that a firefighter is in danger. The 
alarm activates when a firefighter is motionless for more than 30 seconds, or when a firefighter presses the emer-
gency button. In some models, the system may activate when the temperature exceeds a preset limit. The alarm 
must be at least 95 decibels (dBA) and must go off continuously for at least one hour.

PASS devices assist rescuers trying to locate trapped, unconscious, or incapacitated firefighters. They are useful in:

• Total darkness 
• Dense smoke 
• Confined spaces

Some devices are stand-alone, manually activated units. Other devices are integrated units connected to the 
SCBA regulator that activate automatically when the main air supply valve is opened. SCBA-mounted devices can 
also be activated manually, without opening the cylinder valve (Figure 5.16).

PASS devices have at least three settings: off, alarm, and sensing. They also have a pre-alarm mode that activates 
if you are motionless for 30 seconds. This pre-alarm tone is different from the full alarm tone and is intended to 
prevent false alarms.

You must learn how to turn the unit from off to sensing (on) and to manually activate the alarm. You are 
also responsible for testing, maintaining, and activating your PASS device according to your department’s SOPs, 
manufacturer’s instructions, NFPA 1500, and NFPA 1982.

Hearing Protection
Firefighters are exposed to a variety of loud noises in the fire station, during training, en route to incidents, and at the 
emergency scene. Hearing protection devices guard against temporary and permanent hearing loss (Figure 5.17). 

Figure 5.16 An integrated PASS 
device (left) and a stand-alone 
PASS device (right).
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NFPA 1500 requires hearing protection devices. To comply with this standard, departments must protect fire-
fighters from the effects of harmful noise. Eliminating or reducing noise is the best solution, but sometimes this 
is not possible. In these cases, departments must provide hearing protection devices and establish a hearing con-
servation plan. 

Firefighters should use hearing protection when riding on an apparatus where the noise exceeds maximum noise 
exposure levels (90 decibels in the U.S., 85 decibels in Canada). Intercom/ear protection systems are most effective 
for this purpose. They also allow the crew to communicate with each other or monitor radio communications. 

You must also wear hearing protection when operating:

• Power tools • Generators
• Apparatus pump • PASS device tests 

In some situations, hearing protection is impractical and may even be dangerous. For example, during struc-
tural fire fighting, it prevents you from: 

• Communicating with other firefighters   • Hearing radio transmissions
• Hearing changes in fire behavior  • Hearing calls from a trapped victim

Wildland PPE
Structural fire fighting PPE is generally too bulky, heavy, and hot to be practical for wildland fire fighting. NFPA 
1977 contains the specifications for wildland fire fighting PPE and equipment. Wildland PPE and equipment 
includes (Figure 5.18, p. 196):

•  Gloves — Made of leather or inherently flame-resistant materials. They protect the hand and wrist from sharp 
or hot objects, temperature extremes, and scalding water.

•  Goggles — Protect the eyes from ash, embers, dust, and other particulates. 
•  Jackets — Made of high-strength, flame-resistant fabric, such as aramid or treated cotton. May have a thermal 

liner for use in cold climates. The cuffs close snugly around the wrists, and the front of the jacket must close 
completely from hem to neck.

•  Trousers — Made of the same material and design as the jackets. The leg cuffs must close securely around the 
boot tops.

•  One-piece jumpsuits — One-piece protective garments are similar in design to the two-piece jacket and  
trousers ensemble.

Ear
Plugs

Communications
Headset

Ear
Muffs

Ear
Plugs

Communications
Headset

Ear
Muffs

Figure 5.17 Depending on the task(s) firefighters may be performing, firefighters can wear ear plugs, a communications 
headset, or ear muffs to protect their hearing.
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Figure 5.18 Two wildland firefighters wearing 
wildland personal protective clothing and 
equipment.

•  Long-sleeve shirts — Protective shirts are worn under the jackets.
•  Helmet — A lightweight helmet with chin straps that provides 

impact, penetration, and electrical insulation protection.
•  Face/neck shrouds — Flame-resistant fabric that attaches to the 

helmet and protects the face and neck.
•  Footwear — Typically lace-up safety boots with lug or grip-tread 

soles. Must be high enough to protect the lower leg. Because the 
steel toes in ordinary safety boots absorb and retain heat, they are 
not recommended for wildland fire fighting.

•  Fire shelter — Fire-resistant aluminized fabric covers that pro-
tect the firefighter from convected and radiant heat. NFPA 1500 
requires its use, and its design must meet the United States 
Department of Agriculture (USDA) Forest Service Specification 
5100-606.

•  Load-carrying or load-bearing equipment — Belt and suspender 
systems that distribute the weight of the firefighter’s equipment.

•  Respiratory protection — Beginning in 2011, NIOSH certified, 
NFPA approved air-purifying respirators (APR) and powered 
air-purifying respirators (PAPR) are available for wildland fire 
fighting. 

•  Chain saw protection — Chaps, leggings, or protective trousers made of ballistic nylon fibers that protect the 
legs. 
In addition, most wildland fire agencies also provide firefighters with a canteen or bottled water and a backpack 

or web belt for carrying extra gear. Firefighters carry fusees, extra food, water, clean socks, and other items in 
these packs.

Wildland protective garments will not protect you from extreme heat. As with structural fire fighting gear, 
you should never wear underclothing made of synthetic materials, such as nylon, polyester, iron-on patches, or 
transfer decals, when fighting a wildland fire. These materials melt when heated and can stick to your skin, caus-
ing serious burns. Refer to your department’s policies on what underclothing is approved at wildfire incidents.

In the absence of full, wildland firefighting gear, NFPA 1500 specifies the minimum PPE for firefighters to 
participate in ground cover fire fighting. This standard requires firefighters to be equipped with the following:

WARNING: Wildland PPE is not designed, certified, or intended for interior structural fire fighting.

•  Helmet with eye protection and neck shroud
•  Flame retardant shirt and pants (or one-piece jumpsuit)
•  Protective footwear (sturdy boots without steel toes)
•  Gloves
•  Fire shelter (in crush-resistive case)

Roadway Operations Clothing
Emergency operations along roadways are extremely dangerous for firefighters and emergency responders. No 
amount of PPE can prevent injuries when a person is struck by a rapidly moving vehicle. The best protection is to 
be visible to motorists and to work behind a barrier formed by your apparatus, as discussed in Chapter 2. 

U.S. Department of Transportation (DOT) regulations require all personnel at roadway incidents to wear high-
visibility vests. These vests should be at a minimum rated ANSI 107, Class 2 or 3 (ANSI 207 rated vests are also 
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Figure 5.19 Firefighters should wear 
reflective safety vests when working on or 
near roadways.
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options). These vests must have reflective trim and five-point breakaway fas-
teners at the shoulders, side, and waist to meet NFPA safety standards in the 
U.S. and the CSA Z1006 series of regulations in Canada. Reflective trim on 
structural PPE does not provide enough visibility to meet these standards. 
You should wear vests over your PPE if possible, but not while performing fire 
fighting or hazardous materials activities at the scene. Don the vest only after 
you have completed these activities or if you have been assigned duties other 
than fire fighting or hazardous materials control (Figure 5.19).

Safety Considerations for PPE 
PPE is designed to create a protective barrier between you and your work en-
vironment. However, this barrier can also isolate you, preventing you from 
being aware of important environmental changes and making you overconfi-
dent of your own safety (Figure 5.20).

Keep in mind these important safety considerations that relate to your per-
sonal protective equipment:

•  Always consider the design and purpose of your protective clothing, and be 
especially aware of each garment’s limitations.

•  Moisture in the shell and liner material can transfer heat rapidly, resulting 
in serious steam burns. Always ensure that the garment is dry before wear-
ing it into a fire.

•  PPE insulates you from the heat of a fire. This will protect your life, but it will also delay your awareness of 
temperature increases.

Figure 5.20 PPE can protect 
firefighters from high temperature 
environments.
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•  Never wear protective clothing that does not fit because it will provide reduced protection. Tight clothing will 
not close properly, leaving gaps in the protective materials. Loose clothing can hinder mobility and dexterity 
by bunching up at shoulders, elbows, and knees. Loose articles can also: 
—   Snag on debris
—   Create a tripping hazard
—   Absorb contaminants 
—   Reduce thermal protection

•  Make sure that the overlap between coat and trousers is a minimum of 2 inches (50 mm) at the waist when you 
bend over at a 90º angle.

•  Donning standard protective clothing will significantly impair your balance and gait (manner of walk).
•  Thermal burns may occur at compression points where the garment layers are pressed together, such as under 

the SCBA shoulder harness, along sleeves in contact with hoselines, and on knees when kneeling on hot debris 
and embers.

• The thermal environment will heat the exterior of the PPE resulting in thermal saturation that can cause con-
tact burns. If you feel contact burns developing, withdraw from the area immediately. 

•  Prolonged exposure to hot environments will cause your body to sweat in order to cool itself. The protective 
clothing liner will retain the moisture produced by sweating, which may cause heat stress or burns. When you 
feel the symptoms of heat exhaustion, including weakness, dizziness, rapid pulse, or headache, move to a cool, 
safe area. Remove your PPE, and follow established rehabilitation procedures.

•  PPE is designed to protect you, but it is not designed to protect against fire conditions such as backdraft, flash-
over, or other rapid fire development. 

•  PPE absorbs heat which delays heat transfer to the wearer. This heat can build until the PPE is hotter than the 
ambient temperature.

•  Heating of PPE’s Velcro® fasteners can fuse the Velcro® components together. In such cases, the PPE will need 
to be cut open to remove it from the firefighter (Figure 5.21).

•  Eventually, the buildup of heat will penetrate through all layers of the PPE and can cause burns and raise the 
firefighter’s temperature.

•  RIT and rescue personnel must exercise caution and wear their fire fighting gloves when trying to remove fire-
fighters from super-heated PPE. The heat of the PPE can burn rescuers’ hands.

WARNING: Evacuate the structure if your PPE and/or SCBA are damaged during fire fighting operations.

WARNING: Burns are a result of time and temperature. The longer the exposure and the higher the temperature, the greater the  
 severity of a burn. First-degree burns start when skin temperature reaches 118ºF (47.8ºC). Second-degree burns  
 start at 131ºF (55ºC), and third-degree burns start at 152º F (66.7ºC).

Figure 5.21 PPE may need to be cut away from a 
downed firefighter if the PPE’s Velcro fasteners fuse 
together.
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CAUTION: Only personnel trained or certified to repair PPE should be allowed to conduct repairs.

Preparation of PPE for Reuse
Your PPE is your primary barrier protecting you from injury and illness. 
However, it can also cause injury or illness if it is not properly maintained. 
Hydrocarbon contamination will reduce the fire resistance of your PPE. 
Chemicals, oils, and petroleum products in or on the outer shell can ignite 
when exposed to fire. Some contaminants can reduce the effectiveness of 
retroreflective trim, and soot can obscure its visibility. Hydrocarbons, body 
fluids, and toxins that contaminate PPE can be inhaled, ingested, or absorbed, 
causing serious and sometimes fatal illness.

You are responsible for the inspection, cleaning, and condition of the PPE 
assigned to you. You can find procedures for the care of your PPE in your de-
partment’s SOPs, the manufacturer’s instructions, and NFPA 1851.

Inspecting PPE for Damage or Contamination
You should frequently inspect your PPE. Inspection periods should occur 
(Figure 5.22):

• At the start of your work shift 
• After every use 
• After washing, repair, or decontamination
• On a periodic basis, such as weekly or monthly 

Conditions that you should look for during a routine inspection include:

•  Soiling
•  Contamination
•  Missing or damaged hardware and closure systems
•  Physical damage including rips, tears, fraying hems and cuffs, and damaged stitching on seams
•  Wear due to friction under arms, in the crotch, and at knee and elbow joints
•  Thermal damage, including charring, melting, discoloration, and burn holes
•  Shrinkage
•  Damaged or missing retroreflective trim or reinforcing trim
•  Loss of reflectivity of shell on proximity equipment
•  Cracks, melting, abrasions, or dents in helmet shell
•  Missing or damaged faceshield or hardware 
•  Missing or damaged earflaps or neck shroud
•  Loss of watertight integrity in footwear
•  Damage to or faulty installation of drag rescue device (DRD)
•  Date of manufacture to determine time in service 

If your protective clothing requires only routine cleaning that will not cause the item to be removed from ser-
vice, you should perform the cleaning yourself. If you ever determine that your PPE requires advanced cleaning 
or decontamination, repairs, or replacement, report this to your supervisor immediately. A member of your de-
partment who is trained in advanced inspection requirements, such as the department’s Health and Safety Officer 
(HSO), should perform an annual inspection.

Figure 5.22 A firefighter inspecting his PPE 
at the start of his work shift.
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Figure 5.23 A firefighter cleaning his helmet. 
Courtesy of Assistant Chief Brandon LeMay and the 
South Bay Fire Department, Olympia (WA).

Figure 5.24 PPE should only be cleaned in washing 
machines designated for that use. Courtesy of 
Assistant Chief Brandon LeMay and the South Bay 
Fire Department, Olympia (WA).

Cleaning PPE
The amount and type of contamination and whether or not the equipment must be removed from service deter-
mines the type of cleaning. NFPA 1851 defines four types of cleaning for PPE:

•  Routine cleaning •  Advanced cleaning
•  Specialized cleaning •  Contract cleaning

Many fire departments provide spare sets of PPE to replace units removed from service for cleaning, decon-
tamination, or repairs. NFPA standards recommend that each firefighter be issued two sets of structural fire 
fighting PPE. Having two sets of gear ensures that one set of gear can be laundered immediately following an 
incident while the spare set can be donned in case there is an incident before the first set is cleaned. Wearing 
uncontaminated PPE is a preventative measure against the risk of cancer later in life. 

Routine cleaning. Routine cleaning does not require that the clothing be removed from service. At an incident 
scene, the process for routine cleaning includes:

•  Brushing off loose debris with a broom or soft bristle brush
•  Using a gentle spray of water to rinse off debris and soil

To remove heavy soil, clean PPE manually in a utility sink in the designated cleaning area at the fire station 
(Figure 5.23). Whether you are at the scene or in the station, always follow the manufacturer’s recommendations 
and wear appropriate gloves and eye protection.

Advanced cleaning. Personnel trained in the care and cleaning of protective clothing should perform ad-
vanced cleaning. Those personnel should use a washing machine dedicated to cleaning protective clothing that 
is designed to handle heavy loads (Figure 5.24).

WARNING: Do not wash contaminated protective clothing in washing machines used for other garments or items, such as your  
 home washing machine or a public laundry. This may expose you, your family, or others to dangerous  
 contaminants.
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CAUTION: PPE that is carried in personal vehicles should be placed in closable garment bags to protect it from sunlight  
 degradation.

Repairing PPE
The manufacturer, an approved repair facility, or a trained department member must remove damaged protective 
clothing immediately. Clothing damaged beyond repair must be removed from service and destroyed. Some dam-
aged clothing may be marked “for training use only” and used in training that does not involve fire.

Self-Contained Breathing Apparatus (SCBA)
Inhalation of smoke and other products of combustion poses short-term, long-term, and even fatal health hazards. 
Wearing appropriate respiratory protection is the most effective way to protect your health. The use of self-con-
tained breathing apparatus (SCBA) is a required skill for firefighters according to NFPA 1001. Operations requiring 
SCBA protection include any activities that may take place in or near a potentially immediately dangerous to life and 
health (IDLH) environment as defined in the AHJ’s policies. Research also indicates that firefighters should wear 
SCBA during overhaul operations (Horn, et al. 2016). Byproducts of combustion present during overhaul can cause 
long-term health risks such as cancer or respiratory disease.

Other Operations Requiring Respiratory Protection
Numerous other response operations require respiratory protection which may be different from SCBA 
(Figure 5.25, p. 202): 

•  Wildland fires, which produce smoke and other products of combustion 

•  Medical responses, which may expose you to airborne pathogens

•  Confined-space search, rescue, and recovery, which may take place in toxic or low oxygen atmospheres

•  Repair work that generates fine particulates such as dust, paint, or metal shavings

•  Hazmat responses with airborne chemical releases

Always wear respiratory protection equipment that is appropriate for the type of hazard. Use the 
equipment properly so that you are not exposed to respiratory hazards.

Specialized cleaning. Specialized cleaning is required when clothing is contaminated with hazardous materi-
als or body fluids that cannot be removed by routine or advanced cleaning. A trained department member or an 
outside contractor may perform the cleaning.

Contract cleaning. Contract cleaning typically removes accumulated grime or contaminants. Contractors who 
perform specialized cleaning may include the manufacturer, the manufacturer’s representative, or a certified ven-
dor. Some contractors provide replacement PPE while clothing is being cleaned.

WARNING: PPE should not be stored where it can come in contact with vehicle exhausts.

WARNING: Do not take contaminated protective clothing into the living or sleeping quarters of the fire station or your residence.
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Figure 5.25 Examples of common types of respiratory protection.

Types of Respiratory Protection Equipment
The two categories of respiratory protection equipment are atmosphere-supplying respirators (ASRs) and air-
purifying respirators (APRs). ASRs provide breathable air when working in oxygen-deficient, toxic, or gas-filled 
atmospheres, while APRs only filter particulates out of the surrounding air. The primary type of respiratory pro-
tection that you will use in the fire service is the ASR.

Respiratory Hazards
Respiratory hazards are common in situations that produce immediate, irreversible, and debilitating effects on a 
person’s health and may result in death. NFPA 1500 and OSHA classify these situations as IDLH. Before entering 
a potentially IDLH structure or area, you must don the correct level of PPE and respiratory protection.

Common respiratory hazards include:

•  Oxygen deficiency
•  Elevated temperatures
•  Particulate contaminants
•  Gases and vapors
•  Airborne pathogens

Oxygen Deficiency
Both NFPA and OSHA define an oxygen-deficient atmosphere as one containing less than 19.5 percent oxygen. 
When oxygen concentrations fall below 18 percent, the human body increases its respiratory rate. As less oxygen 
reaches body tissues, hypoxia occurs. Figure 5.26 illustrates the physiological effects of hypoxia. 

Combustion is the most common cause of oxygen-deficient atmospheres. It consumes oxygen and produces 
toxic gases, which physically displace oxygen or dilute its concentration. Oxygen-deficient atmospheres also occur 
in confined spaces (sewers, chemical storage tanks, grain bins, underground caverns) or where carbon dioxide 
(CO2) total-flooding extinguishing systems have discharged.

Some fire departments have instruments to monitor atmospheres and measure oxygen levels or the presence 
of toxic gases. Where monitoring is not possible or monitor readings are questionable, firefighters should wear 
SCBA.
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Oxygen in  Air (Percent)

19.5%
15% - 19%

12% - 14%

10% - 12%

15% - 19%

12% - 14%

10% - 12%

8% - 10%8% - 10%

8%

6%

8%

6%

NOTE: This data cannot be considered absolute 
because it does not account for differences in breathing 
rate or length of time exposed.

These symptoms occur only from reduced oxygen. If 
the atmosphere is contaminated with toxic gases, other 
symptoms may develop.

The synergistic effects of toxic gases combined with 
reduced oxygen are not considered in the figure.

Physiological Effects of Reduced Oxygen (Hypoxia)

Symptoms

Coma occurs in 40 seconds 
followed by death.

Ability to perform strenuous 
work decreases. 
Coordination is impaired. 

Dizziness
Headache
Rapid fatigue

None — normal conditions

Exposure for 8 minute results is fatal; exposure for 4-5 minutes 
can be treated resulting in recovery.

Exposure results in mental failure, 
unconsciousness, ashen face, 
blueness of lips, nausea, and 
vomiting.

Figure 5.26 Oxygen deficiency has increasingly severe effects depending on the level of oxygen reduction and the amount of 
time it is endured.

Elevated Temperatures
Breathing air that has been heated to flame temperatures normally found during a structure fire can seriously 
damage the respiratory tract. The damage can be much worse when the air is moist. Excessive heat inhaled quickly 
into the lungs can cause a serious decrease in blood pressure and failure of the circulatory system. Inhaling heated 
gases can cause pulmonary edema which can cause asphyxiation. Introducing fresh, cool air will not immedi-
ately reverse tissue damage. The condition requires prompt medical treatment.

Particulate Contaminants

Particulate contaminants are small particles that may be suspended in the air and are harmful to the respiratory 
system. Smaller particulates are especially dangerous because the nasal membranes filter particulates bigger than 
one micrometer but cannot keep the smaller particulates from entering the lungs. Sources of these particulates 
include:

•  Vehicle exhaust emissions (Figure 5.27, p. 204)
•  Chemical reactions
•  Heated metals or metal compounds
•  Combustion

Exposure to particulate contaminants can cause the following: 

• Asthma 
•  Lung cancer 

WARNING: Inhaling air that has been heated to flame temperatures can cause serious injury or death.
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Vehicle
Exhaust

Heated
Metals

Figure 5.27 Vehicle exhausts 
and heated metals may generate 
particulate contaminants. Heated 
metals photo courtesy of NIST.

Figure 5.28 An air-
purifying respirator 
(APR) on the left and a 
powered air-purifying 
respirator (PAPR) on 
the right.

•  Cardiovascular disease 
•  COPD 
•  Premature death

Firefighters may encounter particulate contaminants in a variety of operations, including the following:

•  Wildland fires
•  Welding and metal cutting operations
•  Operation of fire apparatus and small engines 
•  Operations following an explosion or building collapse
•  Structural fires, especially during the overhaul phase

Air-purifying respirators (APRs) and powered air-purifying respirators (PAPRs) are generally sufficient to pro-
tect you from particulate contaminants. Cartridge and canister type APR/PAPRs have half or full facepiece units 
with replaceable filter elements that capture the particulates (Figure 5.28). APR/PAPRs are approved for wildland 
fire fighting but do not protect against toxic gases or heated or oxygen-deficient atmospheres. APR canisters or 
cartridges exposed to increased levels of oxygen (above 23 percent) may also yield unknown, adverse reactions 
that require you to evacuate. 
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Air-Purifying Respirators (APRs)
Air-purifying respirators (APRs) pass ambient air through a single-use filter, canister, or cartridge as the 
wearer is breathing. As the air moves through the filter, contaminants are removed.  APRs may have 
full facepieces that provide a complete seal to the face and protect the eyes, nose, and mouth, or half 
facepieces that provide a complete seal to the lower part of the face and protect the nose and mouth. 
APR filters are mounted on one or both sides of the facepiece. When using a half facepiece mask, eye 
protection is required.

Particulate filters are used primarily at emergency medical incidents to protect against airborne 
diseases. Usage should be restricted to the hazards for which the APR is certified. They are also  
appropriate for:

• Investigations or inspections involving body recovery

• Bird, bat, or rodent excrement

• Agricultural and industrial accidents

• Particulate-producing tools (sanders and paint sprayers)

Limitations of the APR include:

• Limited life of the filters, canisters, and cartridges

• Constant monitoring of the contaminated atmosphere

• Normal oxygen content of the atmosphere before use

Firefighters should inspect APRs regularly and clean them following each use. Discard filters, canis-
ters, and cartridges following use and when they have passed their end of service life date.

Gases and Vapors
Gases and vapors may be present at both fire and nonfire incidents. Gases exist at standard temperature and pres-
sure, while vapors result from temperature or pressure changes that affect a solid or liquid. For example, natural 
gas is commonly found in a gaseous state, while steam is a vapor created when water is heated.

Gases and vapors can be inhaled, ingested, or absorbed into the body, resulting in illnesses and death. Exposure 
may cause:

•  Cancer •  Cardiovascular disease
•  Thyroid damage •  Respiratory problems
•  Eye irritation

Fire gases and vapors. Combustion creates harmful gases and vapors including:  

•  Carbon monoxide (CO) •  Carbon dioxide (CO2)
•  Hydrogen cyanide (HCN) •  Hydrogen chloride 
•  Hydrogen sulfide  •  Nitrous gases
•  Phosgene •  Sulfur dioxide
•  Ammonia •  Formaldehyde

NOTE: For information on CO, CO2, and HCN, refer to Chapter 4, Fire Dynamics.

Because the products of combustion are potentially deadly, firefighters must use SCBA when operating in or 
near toxic atmospheres. Although smoke volume and density considerably diminish during overhaul, the respira-
tory hazard remains. Hazardous concentrations above short-term exposure limits are likely to be present during 
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Figure 5.29 A firefighter donning a high-
efficiency particulate air (HEPA) filter as 
protection against airborne pathogens.

overhaul. In many cases, the hazards from smoke increase as the size of the particulates decreases. You are less 
likely to see the particulates that can penetrate the deepest into your lungs. Hazardous concentrations may also 
be present in areas outside the structure.

Nonfire gases and vapors. Hazardous materials (hazmat) can produce potentially hazardous gases and vapors 
in nonfire emergencies, such as the following:

•  Incidents involving industrial, commercial, or warehouse occupancies
•  Spills resulting from transportation accidents
•  Leaks from storage containers or pipelines

At any hazmat incident, always remain at a safe distance (upwind, uphill, upstream) until the completion of 
a risk analysis. You should always consider the atmosphere at these incidents dangerous, so you must wear your 
SCBA until air monitoring demonstrates that the atmosphere is safe.

Hazardous nonfire gases and vapors are always a possibility at transportation incidents and in storage and 
manufacturing facilities. Common nonfire gas and vapor types include:

•  Carbon Dioxide — Produced by fire suppression systems
•  Ammonia — Found in air conditioning and cooling systems, chilling systems for 
 hockey rinks, and agricultural applications 
•  Sulfur Dioxide — Produced by air conditioning and cooling systems
•  Chlorine — Found in water treatment facilities, water parks, and swimming pools
•  Pesticides — Found in commercial outlets, farms, nurseries, and residences

Toxic gases may also be found in:

• Sewers • Storm drains
• Caves • Trenches
• Storage tanks • Tank cars
• Bins • Other confined spaces 

The atmosphere in these areas may also be oxygen deficient and potentially deadly. Search, rescue, and recov-
ery in these areas require the use of SCBAs.

Airborne Pathogens
Airborne pathogens are disease-causing microorganisms (viruses, 
bacteria, or fungi) suspended in the air. Airborne pathogens cause 
infection through inhalation or direct contact. You may encounter 
them during:

• Medical responses
• Vehicle extrications
• Rescue and recovery operations
• Terrorist attacks

Protection against airborne pathogens includes high-efficiency 
particulate air (HEPA) filters, APR/PAPRs, and SCBA (Figure 
5.29). HEPA filter masks are single-use masks. Surgical masks are 
not approved for use against airborne pathogens but may be used 
on patients to prevent them from spreading diseases by exhaling, 
sneezing, or coughing.
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Figure 5.30 An open-circuit SCBA vents exhaled air to the outside environment. The closed-circuit SCBA removes the CO2 
from the exhaled air, injects fresh O2 into that air, and recirculates the re-oxygenated air to the facepiece.
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SCBA Components
SCBA is a type of atmosphere-supplying respirator that provides air in a cylinder. There are two main types of 
SCBA: open-circuit SCBA, which use compressed air, and closed-circuit SCBA, which use compressed oxygen 
(Figure 5.30). In open-circuit SCBA, exhaled air is vented to the outside atmosphere. In closed-circuit SCBA (also 
known as a “rebreather” apparatus), exhaled air stays within the system for reuse. Closed-circuit SCBA are much 
less common and are mainly used:

• In shipboard operations 
• At extended hazardous materials incidents
• At some rescue operations
• By industrial fire brigades
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Open-circuit SCBA consists of four basic components (Figure 5.31):

•  Backplate and harness assembly •  Air cylinder assembly
•  Regulator assembly •  Facepiece assembly

NOTE: SCBA may also have a number of other components unique to that manufacturer’s design. 

Backplate and Harness Assembly
A rigid frame with adjustable straps holds the breathing air cylinder on the backplate, and onto the firefighter’s 
back. The straps stabilize the unit, carry part of its weight, and provide a secure and comfortable fit. An adjustable 
waist strap also distributes some of the apparatus’ weight to the hips.

Air Cylinder Assembly
The air cylinder contains breathing air under pressure. It may be constructed of steel, aluminum, aluminum 
wrapped in fiberglass, or a Kevlar/carbon composite material. Table 5.1 shows common cylinder capacities.

Depending on size and construction materials, cylinders weigh from approximately 8 to 20 pounds (4 to 9.5 
kg). This weight significantly increases physical stress during emergency operations.

The cylinder has a control valve, threaded stem and/or quick-connect fitting, and a pressure gauge attached to 
one end (Figure 5.32). When the cylinder is in operation, the wearer fully opens the control valve to permit air 
into the system. The high-pressure hose attaches to the stem and connects the cylinder to the regulator assembly. 
Air from the cylinder travels through the high-pressure hose to the regulator. The pressure gauge displays an esti-
mate of the amount of air in the cylinder in pounds per square inch (psi) (kilopascal [kPa]).

Figure 5.31 The components of an open-circuit SCBA.
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Figure 5.32 The parts of an SCBA air cylinder control 
valve assembly.

Regulator Assembly
The regulator reduces the high pressure of the cylinder air to slightly above atmospheric pressure and controls 
air flow to the wearer. When the wearer inhales, a pressure differential occurs in the regulator. The apparatus 
diaphragm moves inward, tilting the admission valve so that low-pressure air can flow into the facepiece. The 
regulator diaphragm is then held open, which creates the positive pressure. Exhalation moves the diaphragm 
back to the “closed” position. The regulator may be located on the facepiece, the shoulder harness, or the waist 
belt harness (Figure 5.33, p. 210).

Depending on the SCBA model, the regulator will have control valves for normal and emergency operations. 
These are the mainline valve and the bypass valve. On models equipped with both valves, the mainline valve locks 
in the open position during normal operations and the bypass valve is closed. On some SCBA, the bypass valve 
controls a direct air line from the cylinder in the event that the regulator fails. Once the valves are set in their 
normal operating position, they should not be changed unless the wearer needs the emergency bypass function. 
The current generation of regulators includes only the bypass valve.

Rated Duration Pressure Volume

30-minute 2,216 psi (15 290 kPa)  45 ft3 (1 270 L) cylinders

30-minute 4,500 psi (31 000 kPa) 45 ft3 (1 270 L) cylinders

45-minute  3,000 psi (21 000 kPa)  66 ft3 (1 870 L) cylinders

45-minute  4,500 psi (31 000 kPa)  66 ft3 (1 870 L) cylinders

60-minute  4,500 psi (31 000 kPa)  87 ft3 (2 460 L) cylinders

•   Rated duration does not indicate the actual amount of time that the cylinder will provide air. 

Table 5.1
Breathing Air Cylinder Capacities

Pressure Gauge

Threaded
Stem

Control
Valve and

Handle
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Facepiece Shoulder Harness Waist Belt HarnessFacepiece Shoulder Harness Waist Belt Harness

Figure 5.33 On modern SCBAs, the regulator attaches to the facepiece while on older models it was located on the shoulder 
harness or waist belt harness.

Facepiece Assembly
The facepiece assembly provides fresh breathing air while protecting the eyes and face from injury. To accomplish 
these functions, the facepiece must fit tightly to the face. The facepiece assembly consists of (Figure 5.34):

•  Facepiece frame and lens — Made of clear safety plastic and mounted in a flexible rubber facepiece frame. 
According to NFPA 1981, all new SCBA facepieces must be equipped with a heads-up display (HUD). This 
feature displays a series of lights on the inside of the facepiece lens indicating the approximate amount of air 
remaining in the cylinder.

•  Head harness and straps — This harness, with adjustable straps, net, or some other arrangement, holds the 
facepiece snugly against the face.

•  Exhalation valve — Simple, one-way valve that releases exhaled air without admitting any of the contami-
nated outside atmosphere.

•  Nose cup — Deflects exhalations away from the lens, reducing fogging or condensation on the lens.
•  Speaking diaphragm — This mechanical diaphragm grants the wearer limited communication. It may be 

replaced by an electronic speaking diaphragm connected to a portable radio.
•  Regulator fitting or hose connection — Permits the regulator or hose to attach to the facepiece frame.

The wearer must undergo a fit-test to determine the correct fit for a proper seal (Figure 5.35). The test must use 
the same make, model, style, and size of facepiece that will be worn during emergency operations. OSHA cur-
rently accepts two types of tests: qualitative fit tests (QLFT) and quantitative fit tests (QNFT). Both tests provide 
an adequate assessment of a facepiece’s ability to maintain a complete seal to the face. Fit tests should occur  
annually or on a regular schedule to ensure that the facepiece still creates an air-tight seal.

NFPA 1500 prohibits beards or facial hair that prevents a complete seal between the facepiece and the wearer’s 
face. Wearing eyeglasses is also prohibited if the side frames pass through the seal area. Eyeglass kits are provided 
with all full facepiece masks. Both NFPA 1500 and Code of Federal Regulations (CFR) 1910.134 allow firefighters 
to wear soft contact lenses while using full facepieces if the firefighter has demonstrated successful long-term (at 
least 6 months) use of contact lenses without any problems.



Chapter 5 • Firefighter Personal Protective Equipment 211

Figure 5.34 The components of the facepiece assembly. Courtesy of Assistant Chief Brandon LeMay and the South Bay 
Fire Department, Olympia (WA).
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Figure 5.35 A firefighter undergoing SCBA facepiece 
fit-testing. Courtesy of Shad Cooper/Sublette County 
Unified Fire.
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NFPA Safety Alert Issued for SCBA Facepiece Lenses
On July 2, 2012, the National Fire Protection Association issued the following safety alert:

Exposure to high temperature environments, which firefighters can encounter during fires they are 
attempting to extinguish, can result in the thermal degradation or melting of a Self-Contained Breathing 
Apparatus (SCBA) facepiece lens, resulting in elimination of the protection meant for the user’s respira-
tory system and exposing the user to products of combustion and superheated air.

This alert was based on data gathered by the National Institute for Occupational Safety and Health 
(NIOSH) while investigating firefighter line of duty deaths between 2002 and 2011. The investigations 
into three fatalities indicated that firefighters encountered thermal conditions that exceeded the level 
of protection the facepiece lenses were designed to withstand. At the same time, investigations deter-
mined that the facepiece lens offered the lowest level of thermal protection of any part of the personal 
protective ensemble. The degradation of the lens resulted in the inhalation of products of combustion 
and thermal injuries to the firefighter’s respiratory system.

After the investigations, the NFPA recommended the following: 

•  SCBA facepieces should be inspected before and after each use in accordance with NFPA 1852,  
 Selection, Care, and Maintenance of Open-Circuit Self-Contained Breathing Apparatus.

•  SCBA facepieces that exhibit evidence of exposure to intense heat, such as cracking, crazing,  
 bubbling, discoloration, deformation, or gaps between the lens and frame must be removed from  
 service and repaired or replaced.

•  Fire department training programs must contain information on the limitations of respiratory  
 protection, the effects on the facepiece of prolonged or repeated exposures to intense heat, and ways  
 to respond to problems that may occur when the facepiece is exposed to intense heat.

•  When firefighters and fire officers evaluate structure fires they must consider the potential for  
 facepiece failure during an interior fire attack. Situational awareness and an understanding of fire  
 behavior are essential to preventing facepiece failure.

•  When interior conditions deteriorate, firefighters must be able to recognize the change in conditions  
 and withdraw or seek a safe refuge.

In response to this safety alert, NFPA has included lens radiant heat testing to the latest edition of 
NFPA 1981. The test is designed to measure the inhalation and exhalation performance of the facepiece 
assembly while under radiant heat. The facepiece must maintain air pressure specified in the standard 
under radiant heat conditions typical for a structure fire for 24 minutes. The updated requirement in 1918 
is intended to provide manufacturers with a benchmark for creating SCBA facepieces that are more 
resistant to heat and less likely to fail unexpectedly. 

Additional SCBA Components 
Manufacture of SCBA varies depending upon the features included in their designs. Many of the components in 
this section are becoming standard on newer model SCBA and are included in NFPA 1981 for testing and speci-
fications. Older but still serviceable SCBA may not include these components.

Remote pressure gauge. A remote pressure gauge must be mounted in a visible position to display the air 
pressure within the cylinder (Figure 5.36). Pressure readings are most accurate at or near the upper range of the 
gauge’s rated working pressures. Low pressure is measured less accurately, so the readings at this low end of the 
scale may not match the reading on the regulator gauge. When this occurs, assume that the lowest reading is cor-
rect. Check to make sure that the equipment is in working order before using it again.
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CAUTION: Low pressure readings may not match the regulator gauge. Always assume that the lower of the two numbers is  
 correct.

Figure 5.36 A firefighter checking his 
SCBA’s remote pressure gauge.

Figure 5.37 Two types 
of low-pressure alarms: 
a visual indicator on the 
SCBA regulator that is 
visible to the wearer 
and a low-pressure 
alarm bell.

Figure 5.38 A RIC UAC attached to a SCBA.

End-of-service-time indicator (EOSTI). NFPA and NIOSH 
require that two end-of-service-time indicators (EOSTI) or redun-
dant low-pressure alarms be installed on all SCBAs. The EOSTI’s 
alarm warns the user that the system is reaching the end of its air 
supply, typically when it reaches 33 percent of the cylinder’s capac-
ity (Figure 5.37). The EOSTI has both an audible alarm (like a bell, 
electronic beep, or high-pitched siren) and a flashing light or physi-
cal vibration. The alarm cannot be turned off until the air cylinder 
valve is closed and the system is bled of all remaining pressure. 

Rapid intervention crew universal air coupling. All new SCBA 
are equipped with a rapid intervention crew universal air coupling 
(RIC UAC) located within 4 inches (100 mm) of the cylinder outlet. 
This allows any cylinder that is low on air to be transfilled from an-
other cylinder, regardless of its manufacturer (Figure 5.38). When 
the cylinders are connected, the air supply equalizes between them. 
Older SCBA can be retrofitted with the RIC UAC, but this is not 
required. The use of this feature requires thorough training. 



214  Chapter 5 • Firefighter Personal Protective Equipment

Emergency Escape Breathing Support System (EEBSS). EEBSS allow two firefighters to share air from one 
cylinder without removing their facepieces. The firefighter with a malfunctioning SCBA can connect his or her 
regulator to the buddy breathing output on the working SCBA (Figure 5.39). As both firefighters use the same air, 
they should make their way out of the dangerous environment toward the nearest means of emergency egress or 
the nearest safe haven. 

Integrated PASS control module. PASS control modules contain analog or digital displays to provide informa-
tion about the operation of the SCBA and PASS device. The displays are required to show remaining breathing air 
cylinder content. Manufacturers may also include other vital information such as:

• Cylinder pressure • Remaining battery life
• Alarms • Estimates for remaining operational time 

Heads up display (HUD). Heads up displays show vital equip-
ment information on the inside of the facepiece. HUDs may be 
integrated into the facepiece or mounted on the shoulder and pro-
jecting an image to the facepiece (Figure 5.40). According to NFPA 
1581, the HUD must display the breathing cylinder content at least 
in 100, 75, 50, and 33 percent increments. The display should also 
flash at one percent increments to indicate to the wearer the rate at 
which air is being used. Manufacturers may also include other in-
formation as part of the display depending upon their designs.

Alert lighting systems. All PASS devices are designed to emit an 
alarm when they activate. Some manufacturers have also included 
a lighting system into the SCBA harness that flashes emergency sig-
nals when the PASS device activates. The intention is for rescuers to 
receive both a visual and audio signal to follow when searching for 
a downed firefighter. 

Figure 5.39 A firefighter connecting his air cylinder 
to a fallen firefighter’s SCBA using a buddy 
breathing system.

Figure 5.40 The lights of this SCBA 
facepiece’s heads-up display provide 
a constant reminder of the available air 
pressure in an air cylinder. Courtesy of 
Arlington (TX) Fire Department.  
Photograph by Jason Arias.
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Voice communications systems. Some manufacturers integrate voice communication systems into SCBA to 
supplement radio communications. Firefighters can turn the systems on or off as needed, and NFPA 1581 allows 
the systems to have a volume control. Some systems are voice activated, providing hands-free communications. 
The systems may also use a wired or wireless interface to connect to the firefighter’s radio rather than operate as 
a standalone replacement for a radio.

SCBA Protection Limitations
Although they protect you from a variety of hazards, all respiratory protection equipment has limitations. You 
must be aware of these limitations if you are going to operate safely and effectively in hazardous atmospheres. The 
wearer or the equipment itself may create limitations.

Wearer Limitations
The limitations that you have the greatest control over include:  

•  Lack of physical condition — If you are not in good physical condition or if you are overweight, you may de-
plete your air supply rapidly.

•  Lack of agility — If you are not sufficiently agile, the weight and restriction of the equipment will make you 
less so, thus making it difficult to accomplish your assigned tasks.

•  Impaired balance — Donning SCBA will significantly impair your balance and gait (manner of walk).
•  Inadequate pulmonary capacity — You must have sufficient lung capacity to inhale and exhale sufficient air 

while wearing respiratory protection equipment.
•  Weakened cardiovascular ability — You must have a strong enough heart to prevent heart attacks, strokes, or 

other related problems while performing strenuous activity.
•  Psychological limitations — You must be able to overcome stress, fear, and feelings of claustrophobia while 

wearing respiratory protection equipment.
•  Unique facial features — The shape and contour of the face can affect the ability to get a complete facepiece-

to-face seal. Weight loss or gain can alter the facepiece seal.
You can offset these limitations through constant training with each type of respiratory protection equipment 

you use, periodic medical evaluations, and proper fit testing of respiratory protection facepieces. Training will 
make you more confident and more effective while wearing respiratory protection equipment.

Equipment Limitations
SCBA units have limitations, including:

•  Limited visibility — The full facepiece can reduce peripheral vision, while facepiece fogging can reduce overall 
vision.

•  Decreased ability to communicate — The facepiece can seriously hinder voice communication unless it has 
built-in voice amplification or a microphone connection.

•  Decreased endurance — The weight of SCBA units, averaging between 25 and 35 pounds (12.5 and 17.5 kg), 
makes you tire more quickly.

•  Decreased mobility — The increase in weight and the restrictions that the harness straps cause can reduce 
your mobility.

•  Poor condition of apparatus — Minor leaks and poor valve and regulator adjustments can result in excess air 
loss.

•  Low air cylinder pressure — If the cylinder is not filled to capacity, the amount of working time is reduced 
proportionately.
You have some control over these limitations through frequent and proper inspections, care, and maintenance. 

Training with the units that you will use can also help you overcome the weight and mobility factors.
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Over-the-Head Coat Seat Side MountOver-the-Head Coat Seat Side Mount

Donning and Doffing Breathing Apparatus
Firefighters can use several methods to don an SCBA, depending on how it is stored. The most common include 
(Figure 5.41):

• Over-the-head method
• Coat method
• Donning from a seat
• Donning from a side/rear external mount or backup mount

Different brands and models also require different steps for securing the SCBA to the wearer. Because it is  
impossible to list these procedures for each manufacturer’s model, this section provides only a general description 
of the four different donning techniques. Make sure to follow the manufacturer’s instructions and local SOPs for 
the particular SCBA assigned to you.

General Donning Considerations
Firefighters with daily shift changes should perform daily inspections at the start of their shifts then return the 
SCBA to the apparatus-mounted storage rack or the storage case. Departments that are unable to make daily in-
spections should perform the following checks immediately prior to donning the SCBA:

•  Check the air cylinder gauge to make sure the cylinder 
is full. NFPA 1852, Standard on Selection, Care, and 
Maintenance of Open-Circuit Self-Contained Breathing 
Apparatus (SCBA), recommends no less than 90 percent 
of cylinder capacity (Figure 5.42).

•  Check the remote gauge and cylinder gauge to ensure 
that they read within the manufacturer’s recommended 
limits.

•  Check the harness assembly and facepiece to ensure that 
all straps are fully extended.

•  Operate all valves to ensure that they function properly 
and are left in the correct position.

Figure 5.41 Four common methods for donning SCBA.

Figure 5.42 The air cylinder pressure gauge should 
be checked to ensure the cylinder is full.
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CAUTION: Never connect the regulator and breathe  
 cylinder air when seated in the apparatus.  
 Doing so will deplete your air supply  
 before you arrive at the incident.

•  Test the low-pressure alarm.
•  Test the PASS device to ensure that it is working.
•  Check all battery-powered functions.

Always refer to manufacturer’s instructions regarding any variations in SCBA use. For example, on some 
SCBA, the audible alarm does not sound when the cylinder valve is opened and not all facepieces are designed for 
a seal check without the regulator being attached and activated.

Donning an Unmounted SCBA
SCBA stored in cases can be donned using the over-the-head method and the coat method. In both methods, the 
SCBA must be positioned on the ground in front of the firefighter (either in or out of the case) with all straps ex-
tended, ready to don. The steps for donning structural PPE are described in Skill Sheet 5-1. The steps for donning 
SCBA using the over-the-head and coat methods are described in Skill Sheet 5-2. 

Donning from a Seat Mount
Seat-mounted SCBA permit firefighters to don the 
unit while seated in the apparatus (Figure 5.43). 
You should only use this method only if you can do 
so without removing the apparatus seat belt. Even 
with a seat mount, jurisdictions may still have poli-
cies dictating when SCBA can be donned — before 
departure, in-transit, or after arrival. The steps for 
donning SCBA from a seat mount are described in 
Skill Sheet 5-3. 

NFPA 1901, Standard for Automotive Fire 
Apparatus, requires that the SCBA be held in place 
by a mechanical latching device (Figure 5.44, p. 
218). There are a wide variety of mounting brackets 
available that meet this requirement. The facepiece 
should be stored in a drawstring or other quick-
opening bag, or in a pouch on your protective coat. 
This will keep it clean and protect it from dust and 
scratches. 

NOTE: Do not keep the facepiece connected 
to the regulator during storage. These parts must 
be kept separate, in order to check for proper  
facepiece seal. 

Figure 5.43 A firefighter donning an SCBA while seated.

WARNING: Never stand to don SCBA while the apparatus is moving. Standing places both you and other firefighters in danger  
 of serious injury in the event of a fall. NFPA 1500 requires firefighters to remain seated and belted at all times while  
 the apparatus is in motion.
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Figure 5.44 This SCBA is secured within the seat’s anchor 
points by a mechanical latching device. Courtesy of Shad 
Cooper/Sublette County Unified Fire.

Figure 5.45 A telescoping SCBA mounting bracket extended 
and ready for use.

CAUTION: Do not remove your seat belt in order to don your  
 seat-mounted SCBA.

The air cylinder’s position in the seat back should match 
the proper wearing position for the firefighter. A seat-
mounted SCBA allows personnel to check the equipment 
more frequently and makes conducting safety checks more 
convenient. 

Exit the apparatus carefully while maintaining three 
points of contact because the extra weight of the SCBA on 
your back can make slips and falls more likely. Be sure to 
adjust all straps for a snug and comfortable fit.

Donning from a Side or Rear External Mount
Side- or rear-mounted SCBA are mounted on the exterior of 
the apparatus. Although this type of mount does not permit 
donning en route and requires more time for donning than 
seat-mounted SCBA, it reduces the chances of slips and falls. 
It is also faster than donning an SCBA stored in a carrying 
case, because you do not have to remove the case from the 
apparatus, place it on the ground, open the case, and pick up 
the unit. Disadvantages of exterior mounting include expos-
ing the SCBA to weather and other physical hazards, though 
waterproof covers will minimize the risk of damage.

If SCBA are mounted at the correct height, firefighters 
can don them with little effort. Having the mount near the 
running boards or tailboard allows the firefighter to don the 
equipment while sitting on the running board or tailboard. 
The donning steps are similar to those for seat-mounted 
SCBA.

Donning from a Backup Mount
Backup mounts located inside a compartment are protected 
from the weather and provide the same advantages as side- 
or rear-mounted equipment. The backup mount provides 
quick access to SCBA.  However, some compartment doors 
may interfere with donning SCBA. Other compartments 
may be located too high on the apparatus, making donning 
more difficult.

One type of compartment mount has a telescoping frame 
that extends the equipment outward. Some of these also tele-
scope upward or downward so that a standing firefighter can 
don the SCBA more quickly (Figure 5.45).

The procedure for donning SCBA using the backup 
method is similar to the method used for seat-mounted 
SCBA. Some high-mounted SCBA must be removed from the 
vehicle and donned using the over-the-head or coat method.

Cylinder
Anchor Points

Cylinder
Anchor Points

Release HandleRelease Handle
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Figure 5.46 A firefighter tightening the facepiece straps. 
Courtesy of Shad Cooper/Sublette County Unified Fire.

Figure 5.47 A firefighter pulling the protective hood into place 
around the SCBA facepiece.

Donning the Facepiece
Most SCBA facepieces are donned using similar steps. One important difference is that some facepieces use a 
rubber harness, while others use a mesh skullcap. Both have adjustable straps, although some models have more 
straps than others.

Another difference is the location of the regulator. It may be attached to the facepiece or mounted on the waist 
belt or shoulder harness. The shape and size of facepiece lenses may also differ. Despite these differences, donning 
procedures for facepieces are essentially the same.

The following are general considerations for donning all SCBA facepieces: 

•  Fully extend all straps.
•  Ensure that no hair is between the skin and the facepiece sealing surface.
•  Center the chin in the chin cup and the harness at the rear of the head.
•  Tighten the facepiece straps by pulling opposing straps evenly and simultaneously to the rear. (Figure 5.46). 

Pulling the straps outward, to the sides, may damage them and prevent proper engagement with the adjusting 
buckles. Tighten the lower straps first, then the temple straps, and finally the top strap, if there is one.

•  Always check that the facepiece is completely sealed to the face, the exhalation valve is functioning, and all 
connections are secure. If there is a donning mode switch, check that it is in the proper position.

•  Ensure that the protective hood is over the facepiece harness or straps. Also ensure that the hood is covering 
all exposed skin, that your vision is not obscured, and that no portion of the hood is between the facepiece and 
your face (Figure 5.47).

•  Wear the helmet with the chin straps secured (Figure 5.48, p. 220). Adjust helmets equipped with a ratchet 
adjustment so that the helmet fits properly.

Doffing Protective Breathing Apparatus
Doffing (removal) techniques differ for the different types of SCBA. However, the following actions apply when 
doffing any brand or model:

•  Make sure you are out of the contaminated area and that the SCBA is no longer required.
•  Discontinue the flow of air from the regulator to the facepiece.
•  Disconnect the regulator from the facepiece and secure it.
•  Remove the protective hood or pull it down around your neck.
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Figure 5.48 The helmet chin strap helps hold the helmet 
securely in place.

•  Remove the facepiece by loosening the straps 
and lifting it from your chin.

•  Remove the backpack assembly while protect-
ing the regulator.

•  Close the cylinder valve.
•  Relieve pressure from the regulator according 

to the manufacturer’s instructions.
•  Turn off the PASS device and/or control module.
•  Extend all facepiece and harness straps.
•  Check air pressure to determine if the air cylin-

der needs to be refilled or replaced.
•  Clean and disinfect the facepiece.
•  Clean the SCBA backplate and harness if 

necessary.
•  Secure the complete unit in its case, seat bracket, 

or storage bracket.
Skill Sheet 5-4 describes the steps for doffing 

personal protective equipment and SCBA and pre-
paring them for reuse. 

Inspection and Maintenance of SCBA
NFPA 1852 establishes the frequency of SCBA inspections. Firefighters inspect their SCBA on a schedule that their 
department determines and one that is based on NFPA, OSHA, and manufacturer requirements. Inspections are 
typically performed daily, weekly, or whenever firefighters report for duty. The period between inspections must 
not exceed one week. Qualified SCBA repair technicians must inspect the units annually and after any repairs 
have been completed.

SCBA Inspection and Care
Your SCBA requires ongoing inspection and maintenance to protect you properly. You must clean and inspect it: 

• After each use 
• At the start of every duty shift 
• Every week

If repairs are necessary, report this immediately. Extensive repairs and cleaning may require that the unit be 
taken out of service and replaced by a reserve unit. Skill Sheet 5-5 describes the steps for inspecting an SCBA.

SCBA Inspections
Each fire department should establish a daily/weekly SCBA inspection policy and program. A daily/weekly in-
spection should include the following SCBA components:

•  Facepiece (Figure 5.49) •  Backplate and harness assembly 
•  Breathing air cylinder assembly  •  Hoses (Figure 5.50)
•  Low-pressure alarm  •  Regulator 
•  Pressure indicator gauges  •  Integrated PASS 

These inspections can help identify wear and tear, damage, and potential problems before they result in failure 
during an emergency. SCBA inspections should be documented to record the findings, report problems, and show 
trends. 
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Figure 5.49 A firefighter inspecting the webbing of a SCBA 
facepiece.

Figure 5.50 All SCBA hoses should be inspected for damage.

Figure 5.51 The hydrostatic test date stamped on an air 
cylinder.

Figure 5.52 The facepiece should be dried with a lint-free 
cloth or air dried.

NOTE: During the inspection, the inspector should 
check the hydrostatic test date label on the air cylinder to 
see if the cylinder is due for hydrostatic testing to check for 
flaws and leaks (Figure 5.51).

SCBA Care
You should clean and sanitize the SCBA facepiece after 
each use to prevent debris from collecting in the exhalation 
valve and regulator fitting. Dirt or other foreign materials 
can cause the exhalation valve to malfunction and allow 
cylinder air to escape, depleting the air supply. Debris can 
also prevent the regulator from fitting securely to the face-
piece. Soot and scratches on the facepiece lens can reduce 
visibility.

Wash the facepiece thoroughly with warm water con-
taining a mild commercial disinfectant and then rinse with 
clear, warm water. After cleaning, take special care to ensure 
proper operation of the exhalation valve. If it does not oper-
ate correctly, either repeat cleaning to identify the problem 
or report the facepiece as damaged and out-of-service. Dry 
the facepiece with a lint-free cloth or air dry it (Figure 5.52). 
Do not use paper towels to dry the facepiece because they 
will scratch the facepiece lens. There is also specialized re-
spiratory drying equipment that can be used if available. 

Although facepieces are impact resistant, they scratch 
easily. You must not submerge regulators and low-pressure 
hoses in water for cleaning. Sanitize the facepiece seal and 
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CAUTION: Do not fill cylinders if hydrostatic testing is out of date or if the cylinder is damaged.

interior of the facepiece to prevent you from inhaling or coming in contact with contaminants, especially if you 
share the facepiece with other personnel. Refer to the manufacturer’s instructions on proper facepiece care and 
maintenance. 

Facepiece lenses can also fog up internally due to the difference between the inside and outside temperatures 
or a defective or missing nose cup. To prevent fogging, some SCBA facepieces are permanently treated with an 
antifogging chemical. Special antifogging chemicals that the manufacturer recommends can also be applied to 
the facepiece lens following cleaning.

Many departments issue each firefighter an individual facepiece that is not shared with other firefighters. This 
eliminates the risk of spreading germs from one wearer to the next and ensures that the mask is the correct size, 
providing a complete seal. Even if you are assigned your own facepiece, clean it after each use. After the facepiece 
is clean and dry, store it in a case, a bag, or coat pocket. Leave the facepiece straps fully extended to facilitate don-
ning. Skill Sheet 5-6 shows the procedures for cleaning and sanitizing an SCBA. 

Annual SCBA Inspection and Maintenance
In accordance with manufacturer’s recommendations, specially trained, factory-qualified technicians must per-
form annual inspection and maintenance. These technicians may be trained fire department personnel or certified 
maintenance contractor employees.

Refilling SCBA Cylinders
Firefighters may use three breathing air sources to refill depleted SCBA air cylinders: 

•  Stationary fill systems — Systems installed at stations 
•  Mobile fill systems — Systems mounted on apparatus or trailers
•  Firefighter Breathing Air Replenishment Systems (FBARS) — Systems installed in high-rise buildings; might 

also be referred to as a Firefighter Air Replenishment Systems (FFARs). 
Each source must provide Type 1 Grade D quality air, as specified by OSHA and Canadian government re-

quirements. Skill Sheet 5-7 provides procedures for filling an SCBA cylinder from a cascade system and for filling 
an SCBA cylinder from a compressor/purifier. 

The following safety precautions apply when refilling an SCBA cylinder:

•  Check the hydrostatic test date of the cylinder.
•  Perform required inspection of cylinders before filling.
•  Check the working pressure.
•  Wear the required hearing and eye protection during fill operations.
•  Place the cylinder in a shielded fill station.
•  Fill the cylinder slowly to prevent it from overheating.
•  Ensure that the cylinder is completely full but not overpressurized (overfilled).
•  Only allow trained personnel to operate the fill equipment.

Filling unshielded cylinders while a firefighter is wearing the SCBA is prohibited. However, a rapid interven-
tion crew (RIC) rescuing a trapped or incapacitated firefighter may be granted an exception to this rule. The 
following criteria must be met before filling a worn SCBA:

•  NIOSH-approved RIC Universal Air Connection (UAC) fill options are used.
•  A risk assessment has been conducted to limit safety hazards and ensure that necessary equipment is fully 

operational.
•  There is an imminent threat to the safety of the downed firefighter, and immediate action is required to prevent 

loss of life or serious injury. 
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Stationary Fill Stations
SCBA breathing air cylinders are filled from a cascade system or directly from a compressor air purification sys-
tem (Figure 5.53). Both systems connect to a fill station that holds the SCBA cylinders in rupture-proof sleeves 
during the filling process. If your department fills its own SCBA cylinders, you will receive training on how to 
safely use the system. Some departments do not fill their own cylinders and contract the process out to a quali-
fied breathing air supplier. Filling procedures should be posted on the fill station and must follow the fill station 
manufacturer’s recommendations to avoid excessive overheating in the cylinder. 

A third-party testing facility must regularly test breathing air, and the department must document the testing 
results. The department’s health and safety officer is usually responsible for monitoring the testing and maintain-
ing the documentation.

Figure 5.53 The common 
components of a breathing air 
cascade fill system and an air 
compressor fill system.
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An auto-cascade system is a type of stationary fill station that is completely automated. When firefighters 
properly place cylinders in the system, the system opens and closes valves automatically to complete the fill pro-
cess. Auto-cascade systems fill cylinders to a programmable desired pressure. These systems may be retrofitted to 
existing, manual cascade systems as add-on modules.

Mobile Fill Systems
Mobile breathing air fill systems are designed to refill air cylinders at emergency incidents. They typically consist 
of a fill station equipped with a breathing-air compressor or cascade fill station and are mounted on a trailer or 
the apparatus chassis (Figure 5.54). 

System operations are similar to the stationary systems previously mentioned. The system may also be de-
signed to support a supplied air respirator (SAR) system or a firefighter breathing air replenishment system 
(FBARS) installed in a high-rise structure.

Firefighter Breathing Air Replenishment Systems (FBARS)
To fight high-rise fires more effectively and avoid the need to carry many full SCBA cylinders to upper floors, fire 
departments needed a better way to refill SCBA cylinders on upper floors. To solve this problem, many munici-
palities now require that all newly constructed buildings taller than 75 feet (25 m) install FBARS (Figure 5.55). 
FBARS provide an endless source of breathing air to any floor within the structure from a ground level connec-
tion. These systems typically consist of:

•  A fire department air connection panel, containing connection fittings, control valves, and gauges, located on 
the exterior of the structure

•  An Emergency Air Storage (EAS) system that provides breathing air if a mobile system is not available to sup-
ply the external connection

•  Remote air fill panels, containing a certified rupture-proof containment fill station, connection and control 
valves, and gauges, located in protected stairwells on specific floors

•  Interconnected piping certified to carry breathing air under pressure throughout the system
•  Low air pressure monitoring switches and alarms, used to maintain a minimum air pressure and warn of pres-

sure loss or system failure
Not all high-rise buildings have these systems, but their installation and use is increasing. Firefighters should 

know which structures in their jurisdiction have these systems and know how to use them.

Figure 5.54 A firefighter filling an air cylinder using a mobile 
breathing air fill system.

Figure 5.55 An example of a Firefighter Breathing Air 
Replenishment System (FBARS) in a high-rise building. 
Courtesy of Brandon Wagoner.
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Figure 5.56 One or two 
personnel can change 
out air cylinders.

Replacing SCBA Cylinders
SCBA backplates are designed for easy removal and replacement of breathing air cylinders. You may be required 
to replace the breathing air cylinder under the following circumstances:

•  During the daily/weekly inspection, if the cylinder contains less than 90 percent of its capacity
• During training exercises
•  During long-duration emergency operations
• After any emergency operations
Replacing SCBA breathing air cylinders can be either a one- or two-person task (Figure 5.56). If only one fire-
fighter is available to replace the cylinder, the firefighter will doff the SCBA in order to replace it. 

When there are two people, the firefighter with an empty cylinder simply positions the cylinder so that it the 
other firefighter can replace it. The firefighter changing the cylinder should report the pressure in the new cyl-
inder to the wearer after exchanging the cylinders. Skill Sheet 5-8 describes the one- and two-person methods 
for replacing an air cylinder. The firefighter that can accomplish the tasks most easily should complete the steps.

Keep empty cylinders separate from full cylinders that have been serviced and are ready for use. Clearly mark 
damaged cylinders and keep them separate from both empty and full cylinders.

Storing Respiratory Protection Equipment
Methods of storing SCBA vary from department to department, but each department should store equipment for 
quick and easy donning. Protect respiratory equipment from contamination, temperature changes, and ultravio-
let light, all of which can cause damage. Storage for specific pieces of equipment depends on their size, available 
apparatus storage compartments, and the manufacturer’s instructions.

Firefighters can place SCBA on the apparatus in seat, side, and compartment mounts, or in carrying cases. If 
placing SCBA in seat mounts, arrange it so that you can don the SCBA without having to remove the seat belt 
(Figure 5.57, p. 226).
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Figure 5.57 A SCBA in a seat mount (left) and another in a storage case (right).

Using Respiratory Protection Equipment
Properly worn, maintained, and inspected respiratory protection equipment will prevent you from exposure to 
airborne hazards. Firefighters must be aware of additional safety concerns, such as:

• Fatigue
• Regulating air supply
• Proper exit procedures 

Safety Precautions for SCBA Use
When using SCBA, you should follow these safety precautions:

•  Only enter an IDLH atmosphere if you are certified to wear SCBA and have been properly fit tested for the 
facepiece.

•  Closely monitor how you feel while wearing the SCBA. If you become fatigued, notify your supervisor and take 
a rest before returning to work.

•  Remember that your air supply duration can vary, depending on:
—  Air cylinder size and beginning pressure
—  Your physical conditioning
—  The task being performed
—  Your level of training
—  The operational environment
—  Your level of stress
—  Air management techniques

•  Before entering the IDLH atmosphere, check cylinder pressure and estimate your point of no return based 
upon your air supply, pressure, and mission objective.

•  Use your training to establish a personal baseline for your individual air usage as a means of understanding 
how long you can work while on air.

•  After entering an IDLH atmosphere, keep your SCBA on and activated until you leave the contaminated area 
(Figure 5.58). Improved visibility does not ensure that the area is free of contamination. Before removing your 
SCBA, the atmosphere must be tested with properly calibrated instruments and found to be safe.
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•  In any IDLH atmosphere, work in teams of two or more. Team 
members must remain in physical, voice, or visual contact with 
each other while in the hazardous area. Radio contact is not suf-
ficient.  If available, a thermal imager (TI) can help maintain 
contact.

•  While in the IDLH atmosphere, check your air supply status 
frequently.

•  Exit the IDLH atmosphere before the low air alarm activates to 
avoid using the reserve air supply.

WARNING: Radio contact is not sufficient communication between team  
 members in any IDLH atmosphere.

Exit Indicators 
You should always be prepared to make a rapid exit or withdrawal. 
The most common exit procedures are those used at the majority of 
incidents, typically referred to as nonemergency exit procedures. Less 
common, but far more important, are emergency exit procedures. 
These are used in life-threatening situations such as SCBA failures 
and catastrophic changes during the incident.

You must practice exit techniques during training and follow them during emergency incidents. The following 
sections cover nonemergency exit procedures. The firefighter survival section of Chapter 10, Structural Search and 
Rescue, covers emergency exit procedures. 

There are many circumstances in which firefighters must exit contaminated or hazardous areas. Situations or 
events that signal the need for exit are called exit indicators.

Nonemergency exit indicators occur when:

•  The situation is stabilized.
•  There is a change in operational strategy.
•  It is necessary to replace an air cylinder.
•  The Incident Commander (IC) orders a nonemergency 

withdrawal.
•  The assignment is completed.

Emergency exit indicators include:

•  Activation of SCBA low-pressure air alarm
•  SCBA failure (Figure 5.59)
•  Withdrawal orders issued by the IC or Safety Officer
•  Changes in environmental conditions, such as tempera-

ture, wind direction and speed, and water level and speed, 
either within or around the site of the incident

•  Changes in oxygen level
•  Indications of new hazards

Figure 5.58 The SCBA should remain activated until 
the responder leaves the IDLH environment.

Figure 5.59 In the event of a SCBA failure, emergency 
responders should exit the hazardous environment as a team.
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At an incident, the IC is responsible for having the environment monitored constantly. When monitoring 
reveals a potential hazard, such as chemical concentrations that approach the permissible exposure limit (PEL), 
the IC issues orders to change the required level of respiratory protection or withdraw from the area completely.

One environmental change that firefighters may detect is a change in oxygen level, especially oxygen defi-
ciency. If you experience any of the following symptoms of oxygen deficiency, report this by radio and evacuate 
the area immediately: 

• Light-headedness • Disorientation
• Loss of coordination • Increased breathing rates
• Rapid fatigue

Nonemergency Exit Techniques
Nonemergency exit techniques are based on the Incident Command System (ICS) and the accountability require-
ments of NFPA 1500. You must be trained in nonemergency exit techniques including: 

• The buddy-system  • Controlled breathing 
• Entry/egress paths 

Buddy System
In all hazardous atmospheres or situations, firefighters work in teams of at least two members. Each team mem-
ber is responsible for the safety of the other member. At the first sign of any exit indicator (orders, low air alarm, 
or change in conditions), team members must leave as a group or in pairs. Individual members must never be 
left alone in the IDLH atmosphere. The only time one member may work alone is in a confined space where two 
members cannot fit. The second team member should remain outside the area monitoring the search line, ready 
to enter the space if the need for rescue arises.

Controlled Breathing
Controlled breathing techniques allow for efficient air use in IDLH atmospheres. In one method, firefighters in-
hale naturally through the nose, then forcefully exhale through the mouth, reducing air consumption. 

Another controlled breathing method is the Reilly Emergency Breathing Method. This method involves in-
haling deeply through the nostrils, expanding the diaphragm to fill the lungs fully. When the lungs are full, the 
SCBA wearer hums while exhaling in a slow, consistent manner.

Practice controlled breathing methods in training until they become second nature. Being conscious of 
breathing quickly slows breathing down, extending the life of your breathing air cylinder. Controlled breathing 
is an important exit technique because it reduces air consumption during the time required to exit.

Egress Paths 
When you exit an IDLH area, it is important to use the same path that you used to enter. This path will have 
familiar landmarks, and it may also be the most direct. This method reduces the possibility that you will become 
lost or disoriented and allows you to calculate the time it will take to exit the area. Make a habit of this technique 
by practicing it during training.

You should also be aware of other means of egress in case your entry route is blocked. One exit technique is to 
follow hoselines or search lines out of an area. Always apply your situational awareness as you arrive at the scene 
of an incident and prepare to enter the structure. Look for other possible exit points, note any potential obstruc-
tions, and observe the fire conditions visible at the time you enter the IDLH area.
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Chapter Review 
 1.  How does structural fire fighting PPE differ from wildland fire fighting PPE?
 2.  What can occur if PPE is not properly inspected, cleaned, and maintained?
 3.  In what type of conditions would the use of respiratory protection be necessary?
 4.  List the components found on open-circuit SCBA.
 5.  What are some ways to overcome SCBA limitations?
 6.  What items should be checked prior to donning SCBA?
 7.  When should SCBA inspections take place?
 8.  What types of SCBA systems are commonly used to refill SCBA cylinders?
 9.  List five emergency exit indicators that would signal the need to exit a hazardous environment.
 10.  What are three nonemergency exit techniques that firefighters should know and practice?

Discussion Questions
 1.  Why is it critical to wear the correct PPE for the situation?
 2.  You receive a call that a storage building on someone’s rural property is on fire. What is the appropriate type  
  of PPE to wear for this situation?
 3.  Why must firefighters always wear respiratory protection that is appropriate to the situation at hand?
 4.  What steps can you take to decrease SCBA wearer limitations and to increase your proficiency while  
  wearing SCBA?

Chapter 5 End Notes
Horn, Gavin P.; Steve Kerber; Kenneth W. Fent; Bo Fernhall; Denise L. Smith, 2016. “Cardiovascular & Chemcial 

Exposure Risks in Modern Firefighting.” Illinois Fire Service Institute – IFSI Research, University of Illinois at 
Urbana-Champaign. Accessed online. 

Key Terms
Airborne Pathogens — Disease-causing microorgan-
isms (viruses, bacteria, or fungi) that are suspended in 
the air. 

Air-Purifying Respirator (APR) — Respirator that re-
moves contaminants by passing ambient air through a 
filter, cartridge, or canister; may have a full or partial 
facepiece.

Atmosphere-Supplying Respirator (ASR) — Respirator 
that supplies the user with an air supply from a source 
independent of the ambient atmosphere. 

Auto-Cascade System — Completely automated station-
ary fill station that fills air cylinders to a programmed 
pressure.  

Cascade System — Three or more large, interconnected 
air cylinders, from which smaller SCBA cylinders are 
recharged; the larger cylinders typically have a capacity 
of 300 cubic feet (9 cubic meters). 

Closed-Circuit Self-Contained Breathing Apparatus 
— SCBA that recycles exhaled air; removes carbon 
dioxide and restores compressed, chemical, or liquid 
oxygen. Not approved for fire fighting operations.

Code of Federal Regulations (CFR) — Rules and reg-
ulations published by executive agencies of the U.S. 
federal government. These administrative laws are just 
as enforceable as statutory laws (known collectively as 
federal law), which must be passed by Congress.

Emergency Escape Breathing Support System 
(EEBSS) — Feature installed on some SCBA which 
allows two firefighters to breathe from one cylinder 
without removing their facepieces. 

End-of-Service-Time Indicator (EOSTI) — Warning 
device that alerts the user that the respiratory protec-
tion equipment is about to reach its limit and that it is 
time to exit the contaminated atmosphere; its alarm 
may be audible, tactile, visual, or any combination 
thereof. 
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Fire Fighting Boots — Protective footwear meeting 
the design requirements of NFPA, OSHA, and CAN/
CSA Z195-02 (R2008).

Firefighter Breathing Air Replenishment Systems 
(FBARS) — A standpipe for air permanently in-
stalled within a high-rise building or a large horizontal 
structure. Air is pumped into the system by a fire de-
partment’s mobile air truck on the ground, providing 
an immediate and continuous supply of breathing air 
to the responders. Air bottles can then be refilled in a 
matter of seconds at fill stations located throughout a 
high-rise building. 

Fusee — Pyrotechnic flare sometimes used in wildland 
fire fighting to start controlled burns.

Hearing Protection — Device that limits noise-in-
duced hearing loss when firefighters are exposed to 
extremely loud environments, such as apparatus en-
gine noise, audible warning devices, and the use of 
power tools and equipment.

Helmet — Headgear worn by firefighters that provides 
protection from falling objects, side blows, elevated 
temperatures, and heated water.

High-Efficiency Particulate Air (HEPA) Filter — 
Respiratory filter that is certified to remove at least 
99.97 % of monodisperse particles of 0.3 micrometers 
in diameter.

Hypoxia — Potentially fatal condition caused by lack 
of oxygen.  

Open-Circuit Self-Contained Breathing Apparatus 
— SCBA that allows exhaled air to be discharged or 
vented into the atmosphere.

Oxygen-Deficient Atmosphere — Atmosphere con-
taining less than the normal 19.5 percent oxygen. At 
least 16 percent oxygen is needed to produce flames or 
sustain human life.

Particulate — Very small particle of solid material, 
such as dust, that is suspended in the atmosphere.

Permissible Exposure Limit (PEL) — Maximum time-
weighted concentration at which 95 percent of exposed, 
healthy adults suffer no adverse effects over a 40-hour 
work week; an 8-hour time-weighted average unless 
otherwise noted. PELs are expressed in either parts per 
million (ppm) or milligrams per cubic meter (mg/m3). 
They are commonly used by OSHA and are found in 
the NIOSH Pocket Guide to Chemical Hazards. 

Personal Alert Safety System (PASS) — Electronic 
lack-of-motion sensor that sounds a loud alarm when 
a firefighter becomes motionless; can also be manually 
activated.   

Personal Protective Equipment (PPE) — General 
term for the equipment worn by fire and emergency 
services responders; includes helmets, coats, trousers, 
boots, eye protection, hearing protection, protective 
gloves, protective hoods, self-contained breathing ap-
paratus (SCBA), personal alert safety system (PASS) 
devices, and chemical protective clothing. 

Point of No Return — Point at which air in the 
SCBA will last only long enough to exit a hazardous 
atmosphere.

Powered Air-Purifying Respirator (PAPR) — Motorized 
respirator that uses a filter to clean surrounding air, then 
delivers it to the wearer to breathe; typically includes a 
headpiece, breathing tube, and a blower/battery box that 
is worn on the belt.

Protective Coat — Coat worn during fire fighting, res-
cue, and extrication operations.

Protective Gloves — Protective clothing designed to 
protect the hands. 

Protective Hood — Hood designed to protect the 
firefighter’s ears, neck, and face from heat and debris; 
typically made of Nomex®, Kevlar®, or PBI®, and avail-
able in long or short styles.

Protective Trousers — Trousers worn to protect the 
lower torso and legs during emergency operations.

Proximity Fire Fighting — Activities required for res-
cue, fire suppression, and property conservation at fires 
that produce high radiant, conductive, or convective 
heat; includes aircraft, hazardous materials transport, 
and storage tank fires.

Pulmonary Edema — Accumulation of fluids in the 
lungs.

Qualitative Fit Test (QLFT) — Respirator fit test that 
measures the wearer’s response to a test agent, such as 
irritant smoke or odorous vapor. If the wearer detects 
the test agent, such as through smell or taste, the respi-
rator fit is inadequate.

Quantitative Fit Test (QNFT) — Fit test in which 
instruments measure the amount of a test agent that 
has leaked into the respirator from the ambient atmo-
sphere. If the leakage measures above a pre-set amount, 
the respirator fit is inadequate.
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Remote Pressure Gauge — Pressure gauge that is not 
mounted on the regulator but can be seen by the SCBA 
wearer; commonly found on SCBA that have facepiece-
mounted regulators.

Respiratory Hazards — Conditions that create a haz-
ard to the respiratory system, including products of 
combustion, toxic gases, and superheated or oxygen-
deficient atmospheres. 

Retroreflective Trim — Surfaces such as those used 
on road signs, emergency vehicle markings, protective 
clothing, or safety vests which are designed to reflect 
light along multiple planes at once, giving the surface 
the appearance of illumination. 

Search Line — Non-load-bearing rope that is anchored 
to a safe, exterior location and attached to a firefighter 
during search operations to act as a safety line.

Self-Contained Breathing Apparatus (SCBA) — 
Respirator worn by the user that supplies a breathable 
atmosphere that is either carried in or generated by the 
apparatus and is independent of the ambient atmo-
sphere. Respiratory protection is worn in all atmospheres 
that are considered to be Immediately Dangerous to Life 
and Health (IDLH).

Structural Firefighters’ Protective Clothing — General 
term for the equipment worn by fire and emergency ser-
vices responders; includes helmets, coats, pants, boots, 
eye protection, gloves, protective hoods, self-contained 
breathing apparatus (SCBA), and personal alert safety 
system (PASS) devices.

Supplied Air Respirator (SAR) — Atmosphere-
supplying respirator for which the source of breathing 
air is not designed to be carried by the user; not certi-
fied for fire fighting operations.

Thermal Saturation — Point at which a liquid or 
solid can no longer absorb heat without undergoing 
a physical change, wither vaporization in liquids or  
pyrolization in solids.
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Don structural PPE.
5-1

NOTE:  Always maintain control of equipment and clothing to avoid personal injury or damage. Also ensure that no skin or facepiece straps are 
exposed.

Step 1:  Don pants, suspenders, and boots.

Step 2:  Don hood.

Step 3:  Don coat with closure secure and collar up.

Step 4:  Don helmet with eye protection on and chin strap in place 
and fastened.

Step 5:  Don structural gloves.
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Don SCBA.
5-2

Over-The-Head Method

Step 1:  Ensure the cylinder is full (at least 90 percent capacity). 
 

Step 2:  Position the SCBA. Ensure that all harness straps are fully 
extended and untangled. 

Step 3:  Open cylinder valve fully. Listen for the activation of the 
integrated PASS alarm if equipped. Listen for the activation 
of the low air alarm.  

Step 4:  Check cylinder and regulator pressure gauges. 
Step 5:  Grab the back frame so that the shoulder straps will be 

outside of the arms. Using proper lifting technique, raise the 
SCBA overhead while guiding elbows into the loops formed 
by shoulder straps.  

Step 6:  Release the harness assembly and allow the SCBA to slide 
down the back.  

Step 7:  Fasten chest strap (if equipped), buckle waist strap, and 
adjust shoulder straps.  

Step 8:  Don facepiece over the head and securely tighten the straps. 
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Don SCBA.
5-2

Step 9:  Test the facepiece for a proper seal and operation of the 
exhalation valve.

NOTE:  Not all facepieces are designed for a seal check without the 
regulator being attached and activated.  

Step 10:  Don hood.  

Step 11:  Don helmet.  

Step 12:  Activate external PASS device (if not equipped with 
integrated device). 

Step 13:  Connect/activate air supply.  

Step 14:  Don gloves.  
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Don SCBA.
5-2

Coat Method

Step 1:  Ensure the cylinder is full (at least 90 percent capacity). 

 
Step 2:  Position the SCBA. Ensure that all harness straps are fully 

extended and untangled.
Step 3:  Open cylinder valve fully. Listen for the activation of the 

integrated PASS alarm if equipped. Listen for the activation 
of the low air alarm. 

Step 4:  Check cylinder and regulator pressure gauges. 
Step 5:  Grasp the shoulder straps on the SCBA and raise the SCBA. 

 

Step 6:  Guide elbows through the loops one arm at a time and swing 
SCBA around shoulders, allowing SCBA to come to rest in 
the proper position. 

Step 7:  Fasten chest strap (if equipped), buckle waist strap, and 
adjust shoulder straps.  
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Don SCBA.
5-2

Step 8:  Don facepiece over the head and securely tighten the straps. 

 
Step 9:  Test the facepiece for a proper seal and operation of the 

exhalation valve.
NOTE:  Not all facepieces are designed for a seal check without the 

regulator being attached and activated.  
Step 10:  Don hood.  

Step 11:  Don helmet.    

Step 12:  Connect/activate air supply. 
Step 13:  Activate external PASS device (if not equipped with 

integrated device).
Step 14:  Don gloves.
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Don SCBA while seated.
5-3

Step 1:  Position body in seat with back firmly against the SCBA.
Step 2:  Insert arms through shoulder straps.

Step 3:  Fasten chest strap, buckle waist strap, and adjust shoulder 
straps.

Step 4:  Fasten seat belt before apparatus gets underway.

Step 5:  Safely dismount the apparatus.
NOTE:  Be sure to use three points of contact at all times.

Step 6:  Fully open cylinder valve. Check gauge for proper reading.
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Don SCBA while seated.
5-3

Step 7:  Don facepiece and securely tighten the straps. Step 8:  Test the facepiece for a proper seal and for proper operation 
of the exhalation valve.

NOTE:  Not all facepieces are designed for a seal check without the 
regulator being attached and activated.

Step 9:  Don hood.
Step 10:  Activate external PASS device, if not equipped with 

integrated device.
Step 11:  Don helmet.
Step 12:  Connect/activate air supply.
Step 13:  Don gloves.
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Doff personal protective equipment, including SCBA, and prepare for reuse.
5-4

Doff SCBA

Step 1:  Loosen straps and remove SCBA.
Step 2:  Close cylinder valve completely.
Step 3:  Bleed air from high- and low-pressure hoses. Listen for low 

air alarm activation.

Step 4:  Reset PASS device according to manufacturer specifications.

Step 5:  Check air cylinder pressure and replace or refill cylinder.
Step 6:  Return all straps, valves, and components back to ready 

state.

Step 7:  Inspect SCBA and facepiece for damage and need for 
cleaning.

Step 8:  Clean equipment as needed. Remove damaged equipment 
from service and report damage to company officer.

Step 9:  Place SCBA back in storage area so that it is ready for 
immediate use.
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Doff personal protective equipment, including SCBA, and prepare for reuse.
5-4

Doff PPE

Step 1:  Remove PPE.

Step 2:  Inspect PPE for damage.
Step 3:  Clean and dry equipment as needed. 
Step 4:  Remove damaged equipment from service and report 

damage to company officer.

Step 5:  Place PPE in a ready state.
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Inspect SCBA. 
5-5

Step 1:  Ensure all components of SCBA are present: harness 
assembly, cylinder, facepiece, hoses, end of service 
indicators, regulators, and accessories (e.g., PASS device).

Step 2:  Inspect all components of SCBA for cleanliness and damage.
Step 3:  Immediately clean dirty components. If damage is found, 

remove component from service and report to company 
officer.

Step 4:  Check that cylinder is full (at least 90 percent capacity).
Step 5:  Open the cylinder valve slowly; verify operation of the low-

pressure alarm and the absence of audible air leaks.
NOTE:  On some SCBA, the audible alarm does not sound when the 

cylinder valve is opened.
Step 6:  If air leaks are detected, determine if connections need to 

be tightened or if valves, donning switch, etc. need to be 
adjusted. Otherwise, equipment with audible leaks due to 
malfunctions shall be removed from service, tagged, and 
reported to the company officer.

Step 7:  Check that gauges and/or indicators (e.g., heads-up display) 
are providing similar pressure readings. Manufacturer’s 
guidelines determine the acceptable range.

Step 8:  Check the function of all modes of the PASS device.
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Inspect SCBA.
5-5

Step 9:  Don facepiece over the head and securely tighten the straps.
Step 10:  Test the facepiece for a proper seal and proper operation of 

the exhalation valve.
NOTE:  Not all facepieces are designed for a seal check without the 

regulator being attached and activated.

Step 11:  Don the regulator and check its function by taking several 
normal breaths.

Step 12:  Test bypass and/or purge valve (if applicable).
Step 13:  Close cylinder.
Step 14:  Bleed off air line and test low pressure alarm.
Step 15:  Remove facepiece and prepare all components for 

immediate reuse.
Step 16:  Document inspections per local SOPs.
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Clean and sanitize SCBA.
5-6

Step 1:  Prepare cleaning solution, buckets, etc. according to 
manufacturer’s guidelines and local SOPs.

Step 2: Clean all components of SCBA unit according to 
manufacturer’s guidelines and local SOPs.

Step 3: Inspect equipment for damage. If any damage is found, 
report in accordance with local SOPs.

Step 4:  Place all components in a manner and location so that they 
will dry.

Step 5:  Assemble components so that they are in a state of 
readiness.
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Fill an SCBA cylinder.
5-7

NOTE:  This skill sheet is only an example. The procedures outlined here may not be applicable to your department’s compressor or cascade 
system. Always check the manufacturer’s instructions before attempting to fill any cylinders.

Cascade Fill System

CAUTION: Standard safety precautions must be observed. Put the cylinder in a shielded fill station, prevent overheating by filling slowly, and 
make sure that the cylinder is completely full but not overpressurized. Correct procedures must always be followed or damage to equipment 
can result. For example, failure to open the hose bleed valve could result in O-ring damage.

WARNING: Never attempt to fill a cylinder that is damaged or that is out of hydrostatic test date.

Step 1:  Check the hydrostatic test date and recommended fill 
pressure of the cylinder.  

Step 2:  Inspect the cylinder for damage (e.g., deep nicks, cuts, 
gouges, or discoloration from heat).

Step 3: Place the SCBA cylinder in a shielded or fragment-proof fill 
station.  

Step 4:  Connect the SCBA cylinder to the fill connection and hose 
bleed valve.  
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Fill an SCBA cylinder.
5-7

Step 5:  Open the SCBA cylinder valve, if necessary. 

Step 6:  Open the valve at the fill connection, the valve at the cascade 
system manifold, or the valves at both locations if the 
system is so equipped. Check that the regulator setting is 
appropriate for the cylinder pressure.  

Step 7:  Open the valve of the cascade cylinder that has the least 
pressure, but has more pressure than the SCBA cylinder. 

 
Step 8:  Close the cascade cylinder valve when the pressures of the 

SCBA and the cascade cylinders equalize.
 a.  If the SCBA cylinder is not yet completely full, open the  

 valve on the cascade cylinder with the next highest  
 pressure.

 b.  Repeat Step 8 until the SCBA cylinder is completely full. 
 

Step 9:  Close the valve or valves at the cascade system manifold 
and/or fill system if the system is so equipped.   

Step 10:  Close the SCBA cylinder valve, if necessary.  
Step 11:  Open the bleed valve to bleed off excess pressure between 

the cylinder valve and valve on the fill station.  
Step 12:  Disconnect the SCBA cylinder from the fill connection. 
Step 13:  Remove the SCBA cylinder from the fill station.  
Step 14:  Return the SCBA cylinder to proper storage.
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Fill an SCBA cylinder.
5-7

Compressor Fill System

Step 1:  Check the hydrostatic test date and recommended fill 
pressure of the cylinder.  

Step 2:  Inspect the cylinder for damage (e.g., deep nicks, cuts, 
gouges, or discoloration from heat).

Step 3:  Place the SCBA cylinder in a shielded or fragment-proof fill 
station.  

Step 4:  Connect the SCBA cylinder to the fill connection and hose 
bleed valve.  

Step 5:  Open the SCBA cylinder valve, if necessary.
Step 6:  Turn on the compressor and open the outlet valve.  
Step 7:  Set the cylinder pressure adjustment on the compressor (if 

applicable), or manifold to the desired full-cylinder pressure. 
If there is no cylinder pressure adjustment, watch the 
pressure gauge on the cylinder during filling to determine 
when it is full.  
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Fill an SCBA cylinder.
5-7

Step 8:  Open the manifold valve (if applicable), and check the fill 
pressure again.  

Step 9:  Open the fill station valve and begin filling the SCBA cylinder. 
Step 10:  Close the fill station valve when the cylinder is full.  
Step 11:  Close the SCBA cylinder valve, if necessary.  

Step 12:  Open the bleed valve to bleed off excess pressure between 
the cylinder valve and valve on the fill station.  

Step 13:  Disconnect the SCBA cylinder from the fill connection. 
 

Step 14:  Remove the SCBA cylinder from the fill station. 
Step 15:  Return the SCBA cylinder to proper storage.
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Replace an SCBA cylinder.
5-8

NOTE:  Whether one or two firefighters perform this skill, the firefighter who has easiest access to that part of the assembly should perform the 
step.

CAUTION: Clearing debris and quickly opening the valve can cause damage or failure of the O-ring. Eye protection should be worn.

Step 1:  Position the cylinder for easy access either on the ground 
(one firefighter) or by kneeling down or bending over (two 
firefighters).

Step 2:  Fully close the cylinder valve.

Step 3:  Release the air pressure from high- and low-pressure hoses.

Step 4:  Disconnect the high-pressure coupling from the cylinder.
Step 5:  Remove the empty cylinder from harness assembly.
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Replace an SCBA cylinder.
5-8

Step 6:  Inspect the empty cylinder’s valve opening, high-pressure 
hose fitting, and the O-ring for debris.

Step 7:  Place the full cylinder into the harness assembly.
NOTE:  If a second firefighter assists, the second firefighter shows/

reports the pressure to the wearer.

Step 8:  Inspect the full cylinder’s valve opening and high-pressure 
hose fitting for debris.

Step 9:  Securely connect the high-pressure hose to the cylinder.
Step 10:  Slowly and fully open the cylinder valve and listen for an 

audible alarm and leaks as the system pressurizes.
Step 11:  Connect regulator and take normal breaths.
Step 12:  Check cylinder and remote pressure gauges. 



Replace an SCBA cylinder.
5-8


