Chapter 2: Fire Fighter Qualifications and Safety
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A. Fire fighters must meet certain qualifications in order to perform their jobs adequately and safely.

B. National, state, and local laws and standards govern the knowledge, training, performance capabilities, and other qualifications required of fire fighters.

C. Fire fighter safety is paramount in all operations.

D. Fire fighters must be trained and proficient in the use of fire fighter personal protective clothing and respiratory protection equipment.
II. Fire Fighter Safety
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A. Introduction to Fire Fighter Safety

1. Common sense tells us firefighting is inherently dangerous.

2. Fire departments must do what they can to reduce the hazards and dangers of the job.

a. The incident commander has ultimate responsibility for the overall safety of every fireground operation.

b. The safety officer is responsible for evaluating the hazards of various situations and recommending appropriate safety measures to the incident commander.
c. Fire departments should review and revise their safety procedures regularly.
d. Safety must be fully integrated in every activity, procedure, and job description.

e. The final responsibility for personal safety falls to the individual fire fighter.

B. Causes of Fire Fighter Deaths and Injuries
1. Each year about 100 fire fighters are killed in the line of duty in the United States.
2. Deaths occur:
a. At emergency incident scenes
b. In the station
c. During training
d. Responding to or returning from emergencies
3. Heart attacks (on and off the fireground) are the leading cause of fire fighter deaths.
4. Vehicle collisions are a major cause of fire fighter fatalities
a. Nationally there is one emergency vehicle collision per 1,000 responses
b. 27% of fire fighter fatalities in vehicle collisions involved ejections from the vehicle.  Seatbelt usage is key!
5. According to the NPFA, 82,250 fire fighters were injured in the line of duty in 2001. That works out to slightly more than nine injuries per hour, every hour of every day, nationwide.
a. Half of these injuries occurred while fighting fires.
b. 17 percent occurred at other emergencies.
c. One-third of injuries occurred in the station or while doing non-emergency department-related activities.

d. Strains, sprains, and soft-tissue injuries were most common.
e. Burns and smoke and gas inhalation were only a small percentage.
C. Injury Prevention
1. Every member of the team has the responsibility to prevent injuries.  An injured fire fighter becomes a safety liability for everyone because team strength is diminished, the injured person may need rescue and medical care, and a fire fighter injury becomes a psychological distraction for all emergency personnel.

2. The relative priority of safety on the fireground is:

a. Self (personal safety)

b. Other team members
c. Everyone else present at the emergency scene
3. A successful safety program will address standards and procedures, personnel, training, and equipment.
D. Standards and Procedures

1. Fire service safety is governed by NFPA 1500, Standard on Fire Department Occupational Safety and Health Program, and state and federal agencies or programs, such as the Occupational Safety and Health Administration (OSHA).

2. Every fire department should have a set of standard operating procedures (SOPs) or standard operating guidelines (SOGs).

a. SOPs or SOGs cover a range of topics from uniform and grooming standards to emergency scene operations.
b. Every fire fighter is responsible for understanding and following applicable SOPs or SOGs.
3. The Incident Management System (IMS) is used in the command and control of emergency incidents.  Using the IMS helps ensure safe operations, so it should be implemented at every scene.
4. Each department should have (or consider having) a health and safety committee.
E. Personnel

1. A safety program is only as effective as the individuals who implement it.
2. Working as part of a team is essential to safe operations.
3. Freelancing, or acting independently of orders or SOPs, is extremely dangerous and has no place on the fireground.

4. A fire fighter who freelances endangers not only him- or herself, but everyone else at the scene who may need to rescue that fire fighter.

5. A safety officer is a designated member of the fire department whose primary responsibility is safety.
a. Safety officers report directly to the incident commander.
b. Safety officers have the authority to stop any action that they judge to be unsafe.
F. Training

1. The knowledge and skills developed during training classes are essential for safety.

2. Fire fighters must continually seek out additional courses and work to keep their skills current to ensure personal and team safety.

G. Equipment

1. Fire fighters must know how to use equipment properly and operate it safely.
2. Equipment also must be properly maintained.
3. Follow manufacturers’ operating instructions and safety procedures.
a. Use equipment for its intended purpose.
b. Do not exceed manufacturers’ safety parameters for chosen equipment.
c. Ensure equipment purchased meets applicable standards for its intended use.
III. Safety and Health
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A. Personal Safety and Health

1. A healthy lifestyle that includes a balanced diet, weight training, and cardiovascular exercises helps reduce many risk factors for heart disease and enables fire fighters to meet the physical demands of the job.
2. Each department member is responsible for personal conditioning and nutrition.
3. All fire fighters, whether paid or volunteer, should spend at least an hour a day in physical fitness training.
4. Fire fighters should drink up to a gallon of water each day to keep properly hydrated.
5. Diet is an important aspect of physical fitness.

6. Fire fighters should avoid tobacco products entirely for both health and insurance reasons.

7. Fire fighters should never work under the effects of alcohol or drugs.

8. Fire fighters who use drugs endanger their lives, the lives of their team members, and the lives of the public they serve.

B. Employee Assistance Programs (EAPs)

1. EAPs provide help with a wide range of problems that might affect performance, including:
a. Physical problems
b. Financial problems
c. Emotional problems
d. Substance abuse problems

2. Fire fighters who use an EAP can do so with complete confidentiality and without fear of retribution.

C. Safety During Training

1. According to the NFPA, an average of nine fire fighters are fatally injured during training exercises every year.
2. Proper protective gear and teamwork are as important during training as they are on the fireground.
3. Developing the proper (i.e., safe) working habits during training courses helps ensure safety later (on the fireground).
4. Do not attempt anything you feel is beyond your ability or knowledge.
5. If you see something that you feel is an unsafe practice, bring it to the attention of your instructors or a designated safety officer.
6. Do not freelance during training (or any other time)!
7. Work as a team!
8. A fire fighter injured during training should not return until medically cleared for duty.

D. Safety During Emergency Response
1. Walk quickly to the apparatus; do not run. You do not want to slip and become injured.

2. Personal protective gear should be properly positioned so you can don it quickly before getting into the apparatus.

3. Be sure that seat belts are properly fastened before the apparatus begins to move.
4. Know how to don seat-mounted SCBA without compromising safety.
5. The few seconds gained by speeding are not worth the risk created.

6. Comply with all applicable traffic laws.

E. Safety at Emergency Incidents

1. Fire fighters should never charge blindly into action.

2. The commanding officer will “size-up” the situation and evaluate conditions.

3. Wait for the officer in command to “size-up” the situation before acting.

a. Follow the officer’s instructions.

b. Do not freelance.
4. Use the buddy system.

a. Maintain a minimum of two fire fighters in each team.

b. Never work alone.

c. If one member of the team needs to leave the structure, the entire team must leave together.

d. Maintain visual, vocal, or physical contact with each other at all times.

e. Team members should check each other’s PPE to ensure it is on and working correctly before they enter a hazardous area.

f. At least one member of each team should have a portable two-way radio.
g. A back-up team needs to be in place anytime fire fighters are in a hazardous area in case the entry team has to be rescued.
h. A designated rapid intervention team should be established and positioned outside the hazardous area.
5. Adhere to the personnel accountability system.

a. Every fire department should have a personnel accountability system to track personnel and assignments on the emergency scene.
b. The system should record:
i. The individuals assigned to each team
ii. The assignments for each team
iii. The team’s current activities
c. The purpose of a personnel accountability system is to provide an up-to-date accounting of everyone who is working at the incident and how they are organized.
d. Fire fighters must learn their department’s accountability system, how to work within it, and how it works within the IMS.
e. Acceptable personnel accountability systems include:
i. Paper-based systems

ii. Display boards

iii. Laptop computer systems

iv. “Passport”-type systems

v. Accountability tag systems

6. Understand incident scene hazards.

a. Fire fighters must be aware of their surroundings when performing their assigned tasks at an emergency scene.
b. Always operate within established boundaries and protected work areas.
c. Changing fire conditions will also affect safety.

d. Because the chance for injury increases when you are tired, do not let down your safety guard even though the main part of the fire is over.

7. Use tools and equipment safely.

a. Learn how to use tools and equipment properly and safely before using them at an emergency incident.
b. Use protective gear such as PPE, safety glasses, and hearing protection when they are required.
c. Equipment should always be in excellent condition and ready for use.
d. Practice doing basic repairs on tools and equipment at the fire station until you can perform them quickly and safely on the emergency scene.
8. Take precautions for electrical safety.

a. Energized power lines may be present on the fireground.
b. Always check for overhead power lines when raising ladders.

c. During any firefighting operations, the electric power supply to the building should be turned off.

d. Park apparatus outside the area and away from power lines when responding to a call for an electrical emergency.
e. A downed power line should be considered energized until the power company confirms that it is dead.
f. Do not use water to suppress fires near downed power lines.
9. Practice good lifting and moving techniques.

a. Do not try to move something that is too heavy alone—ask for help.
b. Prevent back injuries by always bending at the knees and using the legs to lift.
10. Use caution in adverse weather conditions.

a. Dress appropriately for adverse weather conditions.

b. Watch your footing on slippery surfaces.

11. Ensure sufficient time is spent in rehabilitation.

a. Fatigued fire fighters are more prone to making mistakes and becoming injured.

b. Rehabilitation is a systematic process to provide periods of rest and recovery for emergency workers during an incident.
c. Rehabilitation time can be used to replace SCBA cylinders, obtain new batteries for portable radios, and make repairs or adjustments to tools or equipment.
d. Personnel should not be released from rehabilitation until they are rested, refreshed, and ready for another work cycle.

e. Any fire fighter exhibiting signs and symptoms of heat exhaustion, or chest pain or discomfort should stop and seek medical attention immediately.

12. Know how to cope with violence at the scene.

a. Fire fighters must sometimes contend with violent scenes.

b. Do not proceed to the scene until the police have declared it safe.

c. If the scene is not secure and there is any threat to personal safety, slowly back away from the emergency scene to a safe distance and request the police to secure the scene.
d. If you are confronted with a potentially violent situation, do not respond violently.
13. Critical Incident Stress Debriefing
a. Fire fighters involved in difficult or emotionally traumatic calls may be required to attend a critical incident stress debriefing (CISD).
b. CISD provides a forum for firefighting and EMS personnel to discuss the anxieties, stress, and emotions triggered by a difficult call.
c. Most departments have qualified, designated CISD staff available 24 hours a day.
G. Safety at the Fire Station

1. Fire fighters will spend much of their shift time at the fire station.

2. Injuries that occur at the firehouse can be just as devastating as those that occur at an emergency incident scene.
3. Be careful when working with power tools, ladders, electrical appliances, pressurized cylinders, and hot surfaces.
H. Safety Outside Your Workplace

1. An accident or injury, regardless of where it happens, can end your career as a fire fighter.
2. Follow safe practices when you are off-duty.
IV. Personal Protective Equipment
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A. Structural Firefighting Ensemble

1. Introduction to PPE

a. Personal protective equipment (PPE) is an essential component of a fire fighter’s safety system.
b. The more you know about the protection your PPE can provide, the better you will be able to judge conditions that exceed its limitations.
c. A fire fighter’s PPE must provide full body coverage and protection from a variety of hazards.
d. Structural firefighting PPE is designed to be worn with self-contained breathing apparatus, which provides respiratory protection.
e. To be effective, the entire ensemble must be worn whenever potential exposure to those hazards exists.
2. Protection Provided

a. Coat and trousers have tough outer shells that can withstand high temperatures, repel water, and provide protection from abrasions and sharp objects.
b. Knees may be reinforced with leather pads for greater protection when crawling.
c. Fluorescent/reflective trim adds visibility.
d. Insulating layers of fire-resistant materials protect the skin from high temperatures.
e. A moisture barrier between the layers keeps liquids and vapors, such as hot water or steam, from reaching the skin.
3. Helmet

a. Helmet design must meet the requirements specified in NFPA 1971, Standard on Protective Ensemble for Structural Firefighting.

b. The helmet provides protection from trauma to the head and includes ear coverings.
c. The hard outer shell is lined with energy-absorbing material and has a suspension system to provide impact protection against falling objects.

d. The shape of the helmet helps to deflect water away from the head and neck.

e. Face and eye protection can be provided by a face shield, goggles, or both, which are generally attached to the helmet.
f. A chin strap is also required and must be worn to keep the helmet in the proper position.
g. When entering a burning building, the fire fighter should pull down the ear tabs for maximum protection.

h. Helmet shells are often color-coded according to the fire fighter’s rank and function.

4. Protective Hood

a. A fire-retardant hood covers any exposed skin between the coat collar and the helmet.
b. Hoods are constructed of flame-resistant materials such as Nomex® or PBI®.
c. Protective hoods are worn over the face piece but under the helmet.

d. Carefully fit the hood around the face piece so that no areas of bare skin are left exposed.

5. Turnout Coat

a. Turnout coats have three layers:

i. Protective outer shell, constructed of a sturdy, flame-resistant, water-repellant material such as Nomex, Kevlar®, or PBI.
ii. Moisture barrier, which helps prevent the transfer of water, steam, and other fluids to the skin.
iii. Thermal barrier, which insulates the body from external temperatures.
b. The coat’s sleeves have wristlets that prevent liquids or hot embers from getting between the sleeves and the skin.
c. Both long and short style turnout coats will protect the body as long as the matching style of pants or coveralls are also worn.
6. Bunker Pants

a. Bunker pants have the same three-layer protective system as is found in turnout coats.

b. Constructed in a waist-length design or bib-overall configuration to match long and short turnout coats, respectively.

c. Pants should be large enough to allow you to don them quickly.

7. Boots

a. Boots protect the feet and ankles from the fire, keep them dry, prevent puncture injuries, and protect the toes from crushing injuries.
b. Boots can be constructed of rubber or leather.
c. The outer layer repels water and must be both flame- and cut-resistant.
d. Boots must have: 
i. a heavy sole with a slip-resistant design,
ii. a puncture-resistant sole, and
iii. a reinforced toe to prevent injury from falling objects.
e. An inner liner constructed of materials such as Nomex or Kelvar adds thermal protection.
8. Gloves

a. Gloves protect the hands from heat, cuts, and abrasions.
b. Firefighting gloves are usually constructed of heat-resistant leather.

c. Required wristlets prevent skin exposure during normal firefighting activities and are usually made of knitted Nomex or Kevlar.

d. The liner adds thermal protection and serves as a moisture barrier.
e. Fire fighters need to practice manual skills while wearing gloves to become accustomed to them and to adjust movement accordingly.
9. Respiratory Protection

a. Self-contained breathing apparatus provides respiratory protection through an independent air supply.

b. The PPE ensemble for structural firefighting is not complete without adequate respiratory protection.

10. Personal Alert Safety System (PASS)

a. A PASS is an electronic device that sounds a loud audible signal if a fire fighter is motionless for a set time period or if activated by the fire fighter.
b. A PASS can be separate from or integrated into the SCBA unit.
c. Integrated PASS devices automatically turn on when the SCBA is activated.
d. Separate PASS devices are often worn on the SCBA harness and must be turned on manually.
11. Additional Personal Protective Equipment

a. When additional eye protection (beyond that provided by a helmet face shield) is needed, such as when using power saws or hydraulic rescue tools, fire fighters can use approved goggles.

b. An intercom system on the apparatus can provide hearing protection from sirens.

c. Flexible ear plugs are useful in other situations involving loud sounds.
d. A fire fighter should always carry a hand light, as most interior firefighting is done in near-dark, zero-visibility conditions.
e. At least one member of each team working inside a burning building or in any hazardous area should always have a radio.
12. Limitations of the Structural Firefighting Ensemble

a. Each component must be properly donned and worn to provide complete protection.

b. Components must be put on in the proper order and correctly secured.

c. PPE is heavy–nearly 50 pounds–which means that everything you do requires more energy and strength.
d. Because of the vapor barrier, PPE retains body heat and perspiration.
e. Fire fighters in full protective gear can rapidly develop elevated body temperatures, even when the ambient temperature is cool.
f. er to obtain maximum protection.
g. Donning PPE will be practiced in Skill Drill 2-1.
B. Doffing Personal Protective Clothing

1. Reverse the procedure used in getting dressed.
2. If necessary, PPE should be cleaned after it is used, and then kept in a convenient location for the next response.
3. PPE may be kept close to the apparatus, on the apparatus, or in an equipment locker.
a. Follow your department’s policies on this.
b. Doffing PPE will be practiced in Skill Drill 2-2.
C. Care of Personal Protective Clothing

1. A complete set of approved turnout clothing (excluding SCBA) costs more than $1,000.
2. PPE is the only thing that stands between you and fire or a dangerous environment.
3. Check the condition of PPE on a regular basis.
4. Repair worn or damaged PPE at once.
5. Clean PPE when necessary.
a. PPE that has been badly soiled by exposure to smoke, other products of combustion, melted tar, petroleum products, or other contaminants needs to be cleaned as soon as possible.
b. Items that have been exposed to chemicals or hazardous materials may have to be impounded for decontamination or disposal.
c. Follow the manufacturer’s cleaning instructions (on a tag attached to the inside of the PPE).
D. Specialized Protective Clothing

1. Vehicle Extrication

a. Most members of the emergency team will wear full turnout gear.
b. Some protective clothing, such as special gloves and coveralls or jumpsuits, is specifically designed for vehicle extrication and is generally lighter in weight and more flexible than structural firefighting PPE.
c. Latex gloves should be worn when providing patient treatment.
d. Eye protection also should be worn, due to the possibilities of breaking glass, contact with body fluids, metal debris, and accidents with tools.
2. Wildland Fires

a. Firefighting gear designed specially for fighting wildland or brush fires must meet NFPA 1977, Standard on Protective Clothing and Equipment for Wildland Fire Fighting.
b. The jacket and pants are made of fire-resistant materials, such as Nomex or specially treated cotton, which are designed for comfort and maneuverability while working in the wilderness.
c. Wildland fire fighters wear a helmet of a thermo-resistant plastic, eye protection, pigskin or leather gloves, and boots designed for comfort and sure footing while hiking.
V. Respiratory Protection
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A. Introduction to Respiratory Protection

1. The interior atmosphere of a burning building is considered to be immediately dangerous to life and health (IDLH).
2. Fire fighters must be proficient in using SCBA before they engage in interior fire suppression activities.
3. A self-contained breathing apparatus is both expensive and complicated; using one confidently requires practice.
B. Respiratory Hazards of Fires

1. Visible smoke contains many different substances, some of which are dangerous if inhaled.
2. Smoke also contains invisible, highly toxic products of combustion.
3. Combustion consumes oxygen and can lower the oxygen concentration in the atmosphere below the level necessary to support life.
4. Smoke

a. Smoke has three major components: particles, vapors, and gases.
b. Smoke particles consist of unburned, partially burned, and completely burned substances, which can be toxic or irritating.
c. Many smoke particles are so small that they can pass through the natural protective mechanisms of the respiratory system and enter the lungs.
d. Smoke also contains small droplets of liquids, which can be toxic or irritating.
e. Many of the gases commonly produced by residential or commercial fires are very toxic.
f. Examples of gases often present in smoke include:

i. Carbon monoxide, which preferentially binds with hemoglobin, displacing oxygen from the bloodstream.

ii. Hydrogen cyanide, which is a narcotic gas, formed when plastic products burn, that can render a person unconscious.

iii. Phosgene, which is an irritant gas, formed when common household products burn incompletely, that can cause fluid retention in the lungs and death.

5. Oxygen Deficiency

a. Normal outside or room air contains about 21% oxygen.
b. Oxygen deficiency in an enclosed area occurs in two ways:
i. The fire consumes large quantities of the available oxygen, decreasing the concentration of oxygen.
ii. The fire produces large quantities of other gases, which decrease the oxygen concentration by displacing the oxygen that would otherwise be present.
c. Atmosphere with an oxygen concentration of 19.5% or less is considered oxygen-deficient.
d. If the oxygen level drops below 17%, people can experience disorientation, an inability to control their muscles, and irrational thinking, which can make escaping a fire much more difficult.
e. When oxygen levels go below 10.6%, brain damage begins and breathing stops, leading to death due to asphyxiation within 10 minutes.
C. Other Toxic Environments

1. Fire fighters will encounter toxic gases or oxygen-deficient atmospheres in many emergency situations, including:
a. Hazardous materials releases

b. Confined-space or below-grade structures

D. Conditions that Require Respiratory Protection

1. Fire fighters frequently must operate in atmospheres that are immediately dangerous to life or health because they contain toxic smoke or gases or because they are oxygen deficient.

2. Adequate respiratory protection is essential to fire fighter safety.
3. Anytime you are in an enclosed area where there is smoke, SCBA must be used.
4. SCBA should be worn during overhaul until the air has been tested and deemed safe by your safety officer.
5. SCBA must also be used in any situation where there is a possibility of toxic gases being present or oxygen deficiency, such as a confined space.
6. Always assume that the atmosphere is hazardous until it has been tested and proven to be safe.
E. Types of Breathing Apparatus

1. The two main types of self-contained breathing apparatus are open-circuit breathing apparatus and closed-circuit breathing apparatus.
a. Open-circuit breathing apparatus
i. Open-circuit apparatus is usually used for structural firefighting.
ii. A tank of compressed air provides the breathing air supply for the user.
iii. Exhaled air is released into the atmosphere through a one-way valve.
b. Closed-circuit breathing apparatus
i. Closed-circuit apparatus is more often used for extended operations, such as mine rescue work, where breathing apparatus must be worn for a long time.
ii. The air passes through a mechanism that removes carbon dioxide and adds oxygen within a closed system.
2. A supplied-air respirator uses a hose line that is connected to a breathing-air compressor or to compressed air cylinders located outside the hazardous area.
a. Supplied-air respirators are not used by fire fighters for structural firefighting.

b. Hazardous materials teams and confined space rescue teams sometimes use supplied-air respirators for specialized operations.

F. SCBA Standards and Regulations

1. The National Institute for Occupational Safety and Health (NIOSH) sets the design, testing, and certification requirements for SCBA.

2. The U.S. Occupational Safety and Health Administration (OSHA) and state agencies are responsible for establishing and enforcing regulations for respiratory protection programs.

3. The NFPA has developed three standards directly related to SCBA:
a. NFPA 1500, Standard on Fire Department Occupational Safety and Health Program, includes the basic requirements for SCBA use and program management.
b. NFPA 1404, Standard for Fire Service Respiratory Protection Training, sets requirements for an SCBA training program within a fire department.
c. NFPA 1981, Standard on Open-Circuit Self-Contained Breathing Apparatus for Fire and Emergency Services, includes requirements for the design, performance, testing, and certification of open-circuit SCBA for the fire service.
G. Uses and Limitations of SCBA

1. Limitations of the Equipment

a. Because an SCBA carries its own air supply in a pressurized cylinder, its use is limited by the amount of air in the cylinder.
i. SCBA for structural firefighting must carry enough air for a minimum of 30 minutes. Cylinders rated for 45 minutes and 60 minutes are also available.
ii. Duration ratings are based on ideal laboratory conditions.

iii. An SCBA cylinder will generally have a realistic useful life of 50% of its rated time.

b. Generally, an SCBA weighs at least 25 pounds.
c. The size of the unit also makes it more difficult for the user to fit into small places.
d. Added weight and bulk decrease the user’s flexibility and mobility, and shift the user’s center of gravity.
e. The SCBA face piece can limit visibility, particularly peripheral vision.
f. The face piece may fog up under some conditions.
g. SCBA also may affect the user’s ability to communicate.

h. SCBA is noisy during inhalation and exhalation, which may limit the user’s hearing.

2. Physical Limitations of the User

a. The weight and bulk of the complete PPE ensemble limits a fire fighter’s ability to walk, climb ladders, lift weight, and crawl through restricted spaces.

b. Moving with this extra weight requires additional energy, which increases air consumption and body temperature.

3. Psychological Limitations of the User

a. Breathing through an SCBA is different from normal breathing and can be very stressful.
b. The surrounding environment, which is often dark and filled with smoke, is foreign as well.
c. Fire fighters must adjust to these stressful conditions.
H. Components of SCBA

1. The backpack provides the frame for mounting the other working parts of the SCBA.
2. The harness consists of the straps and fasteners used to attach the SCBA to the fire fighter. Most harnesses have two adjustable straps.
3. The air cylinder holds the breathing air for an SCBA.
a. Air pressure ranges from 2200 to 4500 pounds per square inch (psi).

b. The neck of an air cylinder is equipped with a hand-operated shut-off valve.
c. The pressure gauge is located near the shut-off valve and shows the amount of pressure currently in the cylinder.
4. The regulator assembly controls the flow of air to the user.
a. Inhaling decreases the air pressure in the face piece, which opens the regulator and releases air from the cylinder into the face piece.
b. Exhaling opens the exhalation valve, which exhausts used air into the atmosphere.
c. SCBA regulators will maintain a slightly positive air pressure in the face piece.
i. If there is any leakage around the face piece, the positive pressure will let breathing air seep out and prevent contaminated air from leaking in.

d. In the normal operational mode, the regulator supplies breathing air during inhalation, stops when inhalation stops, then opens an exhalation valve to exhaust used air into the atmosphere.

e. Emergency by-pass mode releases a constant flow of breathing air into the face piece and is used only if the regulator malfunctions.
i. It is activated when the user turns on the red-colored emergency by-pass valve.
ii. A fire fighter who must use the emergency by-pass mode must leave the hazardous area immediately.
f. Fire fighters should be able to operate the regulator in the dark and with gloves on.
5. NFPA standards require that SCBA have a low-air alarm that activates when one quarter of the air supply remains.

6. The face piece delivers breathing air to the fire fighter.
a. The face piece assembly consists of:
i. a facemask with a clear lens,
ii. an exhalation valve, and
iii. a regulator.

b. On models with a harness-mounted regulator, face pieces have a flexible low-pressure hose.

c. Later models will have the regulator attached directly to the face piece.

d. The face piece should cover the entire face.
e. Some models have a voice amplification device to improve communications.
f. Face pieces are manufactured in several sizes. 

g. NFPA 1500 requires that all fire fighters must have their face pieces fit-tested annually to ensure that they are wearing the proper size.

I. Pathway of Air Through an SCBA

1. Breathing air is stored under pressure in the cylinder.
2. Air passes through the cylinder shut-off valve into the high-pressure air line, or hose, that takes it to the regulator.
3. The regulator reduces the high pressure air to low pressure.

4. Next the air goes directly into the face piece.

5. From the face piece, the air is inhaled through the user’s air passages and into the lungs.
6. When the user exhales, used air is returned to the face piece.
7. Exhaled air is exhausted from the face piece through the exhalation valve.
J. Skip-Breathing Technique

1. The skip-breathing technique helps conserve air while using an SCBA in a firefighting situation.
2. Take a short breath, hold, take a second short breath (do not exhale in between breaths).
3. Relax with a long exhale.
4. Each breath should take five seconds.
K. Mounting Breathing Apparatus

1. SCBA should be located so that fire fighters can don it quickly when they arrive at the scene of a fire.
2. Seat-mounted brackets enable fire fighters to don SCBA en route to an emergency scene, without unfastening their seat belts or otherwise endangering themselves.
3. Compartment-mounted SCBA brackets should be positioned high enough for easy donning of SCBA units.
4. An exterior-mounted SCBA should be protected from weather and dirt by a secure cover.
5. Keeping SCBA in a storage case is most appropriate for transporting extra SCBA units, but not for transporting SCBA that will be used during the initial phase of operations at a fire scene.
L. Donning SCBA

1. Fire fighters must be able to don and activate SCBA in one minute.
2. Fire fighters must be wearing full PPE before donning SCBA.
3. Before beginning the actual donning process, fire fighters must carefully check the SCBA to ensure it is ready for operation.
a. Check to be sure the air cylinder has at least 90% of its rated pressure.

b. If the SCBA has a donning/doffing switch, be sure that it is activated. 
c. Open the cylinder valve two or three turns, listen for the low-air alarm to sound, and then open the valve fully.
d. Check the pressure gauges on the regulator and on the cylinder. Both gauges should read within 100 psi of each other. 

e. Check all harness straps to be sure they are fully extended. 

f. Check all valves to be sure they are in the correct position. (An open by-pass valve will waste air.)

M. Donning SCBA from an Apparatus Seat Mount

1. Don all protective clothing before mounting the apparatus.
2. Place arms through the shoulder straps while sitting down, and then fasten the seat belt.
a. Or fasten the seat belt first and then slide one arm at a time through the shoulder straps of the SCBA harness.
3. Partially tighten the shoulder straps while seated.
4. Upon arriving at the emergency scene, release the seat belt, activate the bracket release, and exit the apparatus.
5. Be sure to take a face piece.
6. After exiting the apparatus, attach the waist strap, and then tighten and adjust the shoulder and waist straps.
7. Donning SCBA from a seat-mounted bracket will be practiced in Skill Drill 2-3.
N. Donning SCBA from a Compartment Mount

1. Slide one arm through the shoulder harness strap then slide the other arm through the other shoulder strap.
2. Release the SCBA from the mounting bracket.
3. Adjust the shoulder straps to carry the SCBA fairly high on the back.
4. Attach the ends of the waist strap and tighten the waist strap.
5. Donning SCBA from a side-mounted compartment or bracket will be practiced in Skill Drill 2-4.
O. Donning SCBA from the Ground, the Floor, or a Storage Case
1. Fire fighters must sometimes don an SCBA that is stored in a case or on the ground.
2. Either of two methods can be used—the over-the-head method or the coat method.
a. Over-the-Head Method

i. Place the SCBA on the ground or on the floor with the cylinder valve facing away from you.
ii. Lay the shoulder straps out to each side of the backpack.
iii. Grasp the backplate with both hands and lift the SCBA over your head.
iv. Let the backpack slide down your back.
v. The straps will slide down your arms.
vi. Balance the unit on your back.
vii. Attach and tighten the waist strap and then tighten the shoulder straps.
viii. Donning SCBA using the over-the-head method will be practiced in Skill Drill 2-5.
b. Coat Method

i. Place the SCBA on the ground or on the floor with the cylinder valve facing toward you.
ii. Spread out and extend the shoulder straps.
iii. Use your left hand to grasp the left shoulder strap close to the backplate.
iv. Use your right hand to grasp the right shoulder strap farther away from the backplate.
v. Swing the SCBA over your left shoulder.
vi. Release your right arm and slide it through the right shoulder harness strap.
vii. Tighten both shoulder straps.
viii. Attach and tighten the waist belt.
ix. Donning SCBA using the coat method will be practiced in Skill Drill 2-6.
P. Donning the Face Piece

1. To perform correctly, the face piece must be the correct size and it must be adjusted to fit your face.

2. There must be no facial hair in the seal area.

3. Eyeglasses that pass through the seal area cannot be worn with a face piece.

4. Donning a face piece will be practiced in Skill Drill 2-7.

Q. Safety Precautions for SCBA

1. Learn to recognize the low-air alarm on your SCBA.
a. As soon as your alarm goes off, you must exit the hazardous environment before your air supply is depleted.

b. Before you enter a hazardous environment, make sure your PASS device is activated.

2. Be sure you are properly logged into your accountability system.
3. Always work in teams of two in hostile environments.
4. Always have at least two fire fighters outside at the ready whenever two fire fighters are working in a hostile environment.
R. Preparing for Emergency Situations

1. Fire fighters must be prepared to react if an emergency situation occurs while they are using SCBA.
2. Keep calm, stop, and think.
3. Exit the hostile environment.
4. If you are in danger, activate your PASS device.
5. Use your hand light to attract attention.

6. If you have a portable radio, call for help.

S. Doffing SCBA

1. Follow the procedures recommended by the manufacturer and your department’s SOPs.
2. In general, you should reverse the steps used to don SCBA.
3. Doffing SCBA will be practiced in Skill Drill 2-8.
T. Putting It All Together

1. Although donning personal protective clothing and donning and operating SCBA can be learned and practiced separately, you must be able to integrate these skills to have a complete PPE ensemble.
a. Place the protective hood over your head.

b. Put on your bunker pants and boots. Adjust the suspenders and secure the front flap of the pants. 

c. Put on your turnout coat and secure the front.

d. Open the air-cylinder valve on your SCBA and check the air pressure.

e. Put on your SCBA.

f. Tighten both shoulder straps.

g. Attach the waist belt and tighten it.

h. Fit the face piece to your face.

i. Tighten the straps, beginning with the lowest straps.

j. Check the face piece for a proper seal.

k. Pull the protective hood up so that it covers all bare skin, but does not obscure vision.

l. Place your helmet on your head with the ear tabs extended and secure the chin strap.

m. Turn up your coat collar and secure it in front.

n. Put on your gloves.

o. Check your clothing to be sure it is properly secured.

p. Be sure your PASS device is turned on.

q. Attach your regulator or turn it on to start the flow of breathing air.
U. SCBA Inspection and Maintenance

1. SCBA must be properly serviced and prepared for the next use each time it is used, whether it is an actual emergency incident or a training exercise.
2. The air cylinder must be changed or refilled.
3. The face piece and regulator must be sanitized according to the manufacturer’s instructions.
4. The unit must be cleaned, inspected, and checked for proper operation.
5. It is the user’s responsibility to ensure that the SCBA is in ready condition before it is returned to the fire apparatus.
6. The daily inspection procedure should be used when restoring a unit to service after it has been used.
7. If an SCBA inspection reveals any problems that cannot be remedied by routine maintenance, the SCBA must be removed from service for repair.
8. Only properly trained and certified personnel are authorized to repair SCBA.
9. Daily Inspection

a. Each SCBA unit should be inspected daily or at the beginning of each shift.
b. When fire stations are not staffed, SCBA should be inspected at least once a week.

c. Daily SCBA inspection will be practiced in Skill Drill 2-9.
10. Monthly Inspection

a. SCBA should be completely checked each month for proper operation, for leaks, and for any deterioration.
b. Monthly SCBA inspection will be practiced in Skill Drill 2-10.

11. Annual Inspection

a. A complete annual inspection and maintenance must be performed on each SCBA.
b. The annual inspection must be performed by a certified manufacturer’s representative or a person who has been trained and certified to perform this work.
V. Servicing SCBA Cylinders

1. Cylinders must be regularly inspected and tested to ensure they are safe.
2. Cylinders must be visually inspected during daily and monthly inspections.
3. More detailed inspection is required if a cylinder has been exposed to excessive heat, came into contact with flame, was exposed to chemicals, or dropped.
4. The U.S. Department of Transportation requires hydrostatic testing for SCBA cylinders on a periodic basis and limits the number of years that a cylinder can be used.
5. Hydrostatic testing identifies defects or damage that render the cylinder unsafe.
W. Replacing SCBA Cylinders

1. A single fire fighter must doff SCBA to replace the air cylinder.
2. Two fire fighters working together can change cylinders without removing SCBA.
3. A fire fighter should be able to change cylinders in the dark and while wearing gloves.
4. Follow the procedures recommended by the manufacturer and by department SOPs.
5. Replacing an SCBA cylinder will be practiced in Skill Drill 2-11.

X. Refilling SCBA Cylinders

1. Compressors and cascade systems are used to refill SCBA cylinders.
2. Compressor systems filter atmospheric air, compress it to a high pressure, and transfer it to the SCBA cylinders.

3. Cascade systems use several large storage cylinders of compressed breathing air connected by a high-pressure manifold system to transfer air from the storage tanks to the cylinder.
4. Proper training is required to fill SCBA cylinders.
Y. Cleaning and Sanitizing SCBA

1. Follow manufacturers’ specific instructions for the care and cleaning of SCBA.
2. Rinse the entire unit using a hose with clean water.
3. The harness assembly and cylinder can be cleaned with a mild soap and water solution.
4. Face pieces and regulators can be cleaned with a mild soap and warm water or a disinfectant cleaning solution.
a. The face piece should be fully submerged in the cleaning solution.
b. The regulator can be cleaned with the same solution, but should not be submerged.
c. The face piece and regulator should then be rinsed with clean water. 
d. Cleaning and sanitizing SCBA will be practiced in Skill Drill 2-12.
VI. Skill Drills


Time: 180 Minutes


Demonstration/Group Activity
Remember to maintain an adequate instructor to student ratio.

Purpose

Following instructor-facilitated demonstrations, this activity allows students to observe and demonstrate competency in the use of SCBA, PPE, and fire fighter safety and accountability systems.

Materials Needed

1. One set of fire fighter PPE per student (each student should have his or her own issued PPE for the duration of the course)

2. One SCBA per student

3. Fire fighter accountability system equipment used in the local jurisdiction

Instructor Directions

1. Demonstrate each skill, placing emphasis on describing to the students any critical points or procedures.

2. On the basis of the specific skill, assign each student to a partner or team. Provide each partner/team with equipment or materials as needed.  Each student should have his or her own issued PPE for the duration of the course.  Students should not be allowed to share PPE.

3. Students should be introduced to the concept of personnel accountability in the first Skill Drill.  For the duration of the course, students should employ accountability procedures in accordance with the local jurisdiction’s personnel accountability system whenever they are engaged in Skill Drills.  Continual reinforcement of accountability procedures will increase the likelihood that they are followed on the fireground.

4. Direct students to practice each skill. Closely monitor the practice sessions and provide constructive comments and redirecting.

5. As individual students achieve success, track their skills and conduct skill proficiency exams using the Skill Drill Evaluation Sheets located on the Instructor’s ToolKit CD-ROM. Students failing the exam should be given redirection and an opportunity to practice before being retested.

Skills

A. Donning Personal Protective Clothing (Skill Drill 2-1)

B. Doffing Personal Protective Clothing (Skill Drill 2-2)
C. Donning SCBA from a Seat-Mounted Bracket (Skill Drill 2-3)

D. Donning SCBA from a Side-Mounted Compartment or Bracket (Skill Drill 2-4)

E. Donning SCBA Using the Over-the-Head Method (Skill Drill 2-5)

F. Donning SCBA Using the Coat Method (Skill Drill 2-6)

G. Donning a Face Piece (Skill Drill 2-7)

H. Doffing SCBA (Skill Drill 2-8)

I. Daily SCBA Inspection (Skill Drill 2-9)

J. Monthly SCBA Inspection (Skill Drill 2-10)

K. Replacing an SCBA Cylinder (Skill Drill 2-11)
L. Cleaning and Sanitizing SCBA (Skill Drill 2-12)
Post-Lecture

I. Wrap-Up Activities


Time: 40 Minutes


Small Group Activity/Individual Activity/Discussion

A. Fire Fighter in Action 

This activity is designed to assist the student in gaining a further understanding of fire fighter qualifications and safety. The activity incorporates both critical thinking and the application of fire fighter knowledge.

Purpose

This activity allows students an opportunity to analyze a firefighting scenario and develop responses to critical thinking questions.

Instructor Directions

A. Direct students to read the “Fire Fighter in Action” scenario located in the Wrap-Up section at the end of Chapter 2.

B. Direct students to read and individually answer the quiz questions at the end of the scenario. Allow approximately 10 minutes for this part of the activity. Facilitate a class review and dialogue of the answers, allowing students to correct responses as needed.  Use the answers noted below to assist in building this review. Allow approximately 10 minutes for this part of the activity.

C. You may also assign these as individual activities and ask students to turn in their comments on a separate piece of paper.

Answers to Multiple Choice Questions

1. Answer B: The order of donning your PPE is important to ensure it is fastened securely and that it provides whole body protection.  For instance, donning your bunker coat prior to your pants and boots will prohibit you from properly placing your suspenders. It is impossible to don your face piece while wearing your helmet. Nor would you be able to don your turnout coat over your SCBA.

2. Answer D: When a company is dispatched to an emergency, fire fighters need to get to the apparatus and don appropriate PPE quickly before mounting the vehicle and proceeding to the incident. Personal protective gear should be properly positioned so you can don it quickly before getting into the apparatus. Be sure that seat belts are properly fastened before the apparatus begins to move. All personnel responding on fire apparatus must be seated with seat belts fastened. Seat belts should remain fastened until the apparatus comes to a complete stop.

3. Answer D. Partners or assigned team members should enter together, work together, and leave together. If one member of a team must leave the fire building for any reason, the entire team must leave together, regardless if it is a two-person team or an entire crew working as a team. Partners should check each other’s PPE to ensure it is on and working correctly before they enter a hazardous area. Team members working in a hazardous area should maintain visual, vocal, or physical contact with each other at all times.

4. Answer B: A PASS is an electronic device that sounds a loud audible signal when a fire fighter becomes trapped or injured. A PASS will sound automatically if a fire fighter is motionless for a set time period. The PASS can also be manually activated to notify other fire fighters that the user needs assistance.
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