III.  RESCUE AND FIREFIGHTING
PERSONNEL SAFETY
A. Identify the hazards associated with aircraft firefighting/rescue:
Hazards associated with aircraft firefighting/rescue include:

· Extreme heat.

· Fuel spills.

· Moving fuel spill fires.

· Moving aircraft parts.

· Adverse weather.

B. Identify the hazards to personnel associated with aircraft and aircraft systems:
Hazards to personnel associated with aircraft and aircraft systems include:

· Moving rotors, propellers, or turbine blades.

· Hot exhaust from engines or APUs.

· Flammable liquid leaks or spills.

· Hydraulic leaks or spills.

· Combustible metals.

· Compressed gasses.

· Flammable gasses.

· Energized electrical systems.

· Emergency egress slides.

· Powerful radar equipment.

· Hypergolic fuel.  (Hydrazine used in some military aircraft APUs.)

· Military ordinance.

· Ejection systems in military aircraft.

C. Identify the potential stress effects on emergency services personnel involved in a mass casualty situation:
Possibility of being overwhelmed during the early stages of the incident.

Various psychological disorders with potential long term effects.

D. Identify the purpose and limitations of approved protective clothing used locally:
The Pasco Fire Department utilizes proximity suits for its aircraft rescue firefighters.  These suits are used in situations where the fire area is not physically entered.  Proximity suits are designed for close exposures to flame (not direct flame contact) and radiant heat temperatures as great as 932 degrees Fahrenheit for five minutes or more.  Having one or more layers of thermal barrier, they will also withstand exposure to steam, liquids, and some weaker chemicals.

E. Demonstrate donning approved protective clothing with 30 seconds:
· Begin by stepping into both boots and pulling the pants up to your waist.

· Place the suspenders over both shoulders and fasten the pant fly.

· Pull the nomex hood over your head and ensure proper placement.

· Place one arm through the sleeve of your coat and then the other ensuring that the thumb loop is around both thumbs.

· Ensure that the nomex hood is tucked under the collar of the coat.

· Fasten the front of your coat.

· Place the helmet on your head and ensure proper fit by adjusting the knob on the back of the headband.

· Fasten the chinstrap and pull tight against lower jaw.

· Place the left glove on the left hand and the right glove on the right hand ensuring the gloves overlap the sleeves or the sleeves overlap the gloves depending on which style of gloves are in use.

· The entire process should take no longer than 30 seconds.

· Ensure that the gear is properly fitted for you before the emergency occurs.

Demonstrate this evolution for the station officer or instructor.

F. Identify the purpose of SCBA:
The purpose of an SCBA (Self-Contained Breathing Apparatus) is to provide the wearer with breathable air in a hostile atmosphere.

G. Identify the components and operation of SCBA:
The components of an SCBA include:

· Backpack harness and assembly – Designed to hold the air cylinder on the firefighters back as comfortably and securely as possible.  Adjustable harness straps provide a secure fit for whatever size the individual requires.  The waist straps are designed to help properly distribute the weight of the cylinder and pack.

· Air cylinder assembly – A carbon fiber composite bottle rated to 4500 psi.  The typical air supply lasts one half hour under working conditions.  The cylinder has a high-pressure hose connection as well as an on-off knob at the base.

· Regulator assembly – Air from the cylinder travels through the high-pressure hose to the regulator.  The regulator reduces the pressure of the cylinder air to slightly above atmospheric pressure and controls the flow of air to meet the respiratory requirements of the wearer.  When the firefighter inhales, a partial vacuum is created in the regulator.  The apparatus diaphragm moves inward, tilting the admission valve so that low-pressure air can flow into the facepiece.  The diaphragm is then held open, which creates the positive pressure.  Exhalation moves the diaphragm back to the “closed” position.  The regulator has two external valves, differing in shape and color, which are used in control operating and emergency functions.  These are the mainline valve and the bypass valve.  During normal operation, the mainline valve is fully opened and locked by inhaling sharply or pushing the mainline valve button in the center of the regulator.  Pressing the raised button on the top of the regulator closes it.  The bypass valve is normally kept shut except when high-pressure air is needed in an emergency situation.  Turning the red knob on the regulator side activates it.  The regulator assembly should also have an air gauge attached to the cylinder by a high-pressure hose that glows in the dark and keeps you aware of your air supply at all times.  The regulator assembly should also contain an audible alarm that gives you a sound when you turn the cylinder on, bleed the air out, and a warning tone when your air supply is low.

· Facepiece assembly – The facepiece assembly includes a facepiece lens, exhalation valve, nose cup, and an adjustable head net with straps.  The facepiece lens is made of safety plastic and is connected to a flexible rubber mask that should seal around the wearer’s face.  The facepiece is held against the wearer’s face by the headnet and straps.  The exhalation valve is located in the chin of the facepiece and is a simple, one-way valve that releases an exhaled breath without admitting any of the contaminated outside atmosphere.  The nose cup helps prevent fogging of the lens and should fit over the wearer’s nose and mouth.

H. Identify the limitations of SCBA:
Limitations of a SCBA include:

· The performance of the SCBA is limited to the physical fitness level of the wearer.

· Comfort level of the wearer.

· Limited visibility.

· Decreased mobility.

· Decreased ability to communicate.

· Increased weight, which increases fatigue.

· The harder the work being done the faster the air supply is being depleted.

I. Demonstrate the donning and use of approved SCBA:


Full protective clothing shall be completely donned prior to donning SCBA.  This includes the application of protective hoods over the head ready to be applied and collars up.  Hoods shall only be worn over the top of facepiece straps.


Donning procedures may need to be varied due to SCBA storage configurations and or physical limitations.  Donning of SCBA may be performed with or without gloves being worn.


Over-the-Head Method
1. Quickly inspect the SCBA to ensure that all straps are extended and not tangled.  Inspect cylinder pressure gauge if gauge is visible.  Gloves should be worn or removed from coat pockets for future access.

2. Reach for the cylinder valve and charge the SCBA.  At the same time use your other hand to grasp the pressure gauge located on the left shoulder strap.  Open the cylinder valve until fully opened.  As you open the cylinder valve inspect cylinder pressure (verbalize the pressure reading) and listen for the low air alarm to sound (verbalize “bell” if operating).  Take the SCBA out of service if the cylinder has inadequate pressure (1800 psi or less) or the low air alarm fails to operate.

3. Position the SCBA main cylinder valve pointing away if donning from the ground, up if donning from a compartment and the backpack frame facing you.  With both hands reach between the shoulder straps and the cylinder.  The shoulder straps must be on the outside of your arms.

Donning procedures, continued
4. With your helmet securely placed on your head, tuck your chin while lifting the SCBA high up over your head.  The shoulder straps should fall below the elbows toward the torso.  Bend forward slightly and rest it on your back.  (Figure 2)

5. As you rest the SCBA on your back, slide your hands up until they grasp the shoulder straps.  Slide your hands down the shoulder straps until reaching the adjusting straps.

6. Locate and grasp the shoulder strap tabs.  As you straighten up, pull the tabs out to tighten the shoulder straps.  Hike the unit up as you tighten the straps for a comfortable fit.  Strap adjustments can be fine-tuned later.  (Figure 3)

7. Fasten the waist strap and pull it tight for a snug fit.

8. Don the facepiece to the standby position until directed otherwise.

Over-the-Head Method from the Engine High-side Compartment
1. Quickly inspect the SCBA to ensure that all straps are extended and not tangled.  Inspect cylinder pressure gauge if gauge is visible.  Gloves should be worn or removed from coat pockets for future access.

2. Reach for the cylinder valve and charge the SCBA.  At the same time use your other hand to grasp the pressure gauge located on the left shoulder strap.  Open the cylinder valve until fully opened.  As you open the cylinder valve inspect cylinder pressure (verbalize the pressure reading) and listen for the low air alarm to sound (verbalize “bell” if operating).  Take the SCBA out of service if the cylinder has inadequate pressure (1800 psi or less) or the low air alarm fails to operate.

3. With both hands reach between the shoulder straps and the cylinder.  Grasp the cylinder with both hands placed securely at the midpoint of the cylinder.  The shoulder straps must be on the outside of your arms.

4. When the SCBA is gripped securely with both hands, remove the SCBA from its mounting and step back from the apparatus.

5. With your helmet securely placed on your head, tuck your chin while lifting the SCBA high up over your head.  The shoulder straps should fall below the elbows toward the torso.  Bend forward slightly and rest it on your back.

6. Leaning forward, pull the harness adjustment straps until the back support rests in the small of your back.

7. If the harness adjustment straps are properly tightened, the weight of the SCBA will be carried on the hips instead of the shoulders.  If the harness adjustment straps restrict movement, readjust.

8. Fasten the waist belt buckle.  Pull forward on the waist straps until very snug.

9. Don the facepiece to the standby position until directed otherwise.

Coat Method
1. Quickly inspect the SCBA to ensure that all straps are extended and not tangled.  Inspect cylinder pressure gauge if gauge is visible.  Gloves should be worn or removed from coat pockets for future access.

2. Reach for the cylinder valve and charge the SCBA.  At the same time use your other hand to grasp the pressure gauge located on the left shoulder strap.  Open the cylinder valve until fully opened.  As you open the cylinder valve inspect cylinder pressure (verbalize pressure reading) and listen for the low air alarm to sound (verbalize “bell” if operating).  Take the SCBA out of service if the cylinder has inadequate pressure (1800 psi or less) or the low air alarm fails to operate.

3. Tip the SCBA into the upright position resting on the cylinders rubber bumper with the backpack frame facing away.  Grasp both shoulder straps close to the top of the backpack frame with your palms toward you and thumbs toward the cylinder.  (Figure 4)

4. Lift the SCBA by the shoulder straps.  Swing the SCBA around to the left so that the left shoulder strap falls over the left elbow as the SCBA approaches the left shoulder.  As the SCBA reached the center of your back, lean forward and slide the right arm through the right shoulder strap.  (Figure 5)

· Complete SCBA donning with steps 6 through 9 of the over-the-head method.

Coat Method from a Jumpseat
1. Prior to seating in the jumpseat, quickly inspect the SCBA to ensure that all straps are extended and not tangled.  Release mounting restraints as needed.

2. Position in the seat, your back against the SCBA.  Fasten the seat belt and adjust to a proper fit.

3. Insert both arms through the shoulder straps, one arm at a time.  Adjust shoulder straps for a snug fit.  Strap adjustments can be fine-tuned later.

4. Fasten the waist strap and adjust for a snug fit.

5. Reach for the cylinder valve and charge the SCBA.  At the same time use your other hand to grasp the pressure gauge located on the right shoulder strap.  Open the cylinder valve until fully opened.  As you open the cylinder valve inspect cylinder pressure (verbalize the pressure reading) and listen for the low air alarm to sound (verbalize “bell” if operating).  Take the SCBA out of service if the cylinder has inadequate pressure (1800 psi or less) or the low air alarm fails to operate.  The PASS device is armed when the cylinder valve is opened.

6. Don the facepiece to the standby position until directed otherwise.

7. When exiting the engine, be sure to adjust the straps for a snug, comfortable fit.

Donning the Facepiece into the “Standby Position”
The “Standby Position” is used to place personnel into a standby mode, ready for assignment to a hazardous environment.

The facepiece should remain in the “Standby Position” until directed to advance to the “ready” or “on air” position.  Direction will be based on standard operating procedures or fire ground instruction.

With the SCBA back pack donned complete the following:

1. Allow the facepiece to position itself in front of your chest suspended by the standby hook.

Donning the Facepiece into the “Ready Position”
The “Ready Position” is used to prepare personnel for anticipated entry into a hazardous environment.  Personnel in the “Ready Position” shall remain clear of respiratory hazards until advancing to the “On Air Position.”

From the “Standby Position” complete the following:

1. Fully extend your helmet chinstrap and slide the helmet overhead to one side of the SCBA.

2. Grasp the facepiece harness with both hands; insert your chin into the chin portion of the facepiece.  Pull the headnet completely over head.  Flatten the headnet with a wiping motion toward the back of your head.  Tighten the lower adjustment straps.  Do not over tighten.  (Figures 6 and 7)

1. Test for facepiece seal by placing the palm of your hand over the airklic connection of the facepiece and inhaling at the same time.  If a seal has been established the facepiece should collapse against your face as you inhale.  Verbalize “Seal” if obtained.  If unable to obtain a seal readjust the facepiece and test again.  Personnel shall not enter a hazardous environment until a seal is obtained.

2. Don the protective hood over head, lapping over enough of the facepiece to ensure coverage of all skin.

3. Restore your helmet to its proper position on your head and secure the chinstrap.

Donning the Facepiece to the “On Air Position”
Prior to entering a hazardous environment, all personnel are to be wearing full protective clothing, SCBA fully donned and operating correctly, with PASS devices activated.

From the “ready position” complete the following:

1. Remove the regulator from its waist strap mount.

2. Insert the regulator into the airklic connection.  As you insert the regulator listen for the locking mechanisms to latch in place.

3. After regulator has been inserted into the airklic connection, the user may test for an adequate connection by rotating the regulator, and by tugging the regulator away from the facepiece.  The regulator should remain locked in position.

4. GActivate the regulator by inhaling sharply.

5. The PASS device is armed when the cylinder valve is opened.  Once activated verbalize “Pass Device.”

Doffing SCBA
When removing the regulator from the facepiece, press in on the shut-off button.  Or reach behind and shut off the main cylinder valve.  Failure to do this prior to removing the regulator will result in a free flow of air, until the valve is set.  The regulator may be removed as a means to conserve air once personnel are clear of respiratory hazards.  Press the two release buttons and remove the regulator from the facepiece.

To remove the SCBA simply reverse the process used for donning.  Extend all straps as the backpack is being removed.  Once the backpack is removed check to ensure that the cylinder valve has been shut. 

Demonstrate this evolution for the station officer or instructor.

J.
Demonstrate changing the sir supply cylinder of a team member with an exhausted air cylinder:
Changing Cylinders
With care and caution, a firefighter can change an air cylinder at the scene of an emergency so that the equipment can be used again as soon as possible.  Changing cylinders can be either a one- or two-person job.

The one-person method for changing an air cylinder is described in detail as follows:

Step 1:
Doff the unit using the procedures described earlier.

Step 2:
Obtain a full air cylinder and have it ready.

Step 3:
Disconnect the regulator from the facepiece or disconnect the low-pressure hose from the regulator.

Step 4:
Close the cylinder valve on the used bottle and release the pressure from the high-pressure hose.  On some units, the pressure must be released by breathing down the regulator or opening the mainline valve.  Refer to the manufacturer’s instructions for the correct method for the particular unit.


NOTE:  If the pressure is not released, the high-pressure coupling will be difficult to disconnect.

Step 5:
Disconnect the high-pressure coupling from the cylinder. (NOTE:  If more than hand force is required to disconnect the coupling, repeat Step 4 and then again attempt to disconnect the coupling.)  Lay the hose coupling on the ground, directly in line with the cylinder outlet, as a reminder so that the replacement cylinder can be aligned correctly and easily.  Be sure that grit or liquids will not enter the end of the unprotected high-pressure hose prior to attaching it to the cylinder outlet valve.

Step 6:
Release the cylinder clamp and remove the empty cylinder. 

Step 7:
Place the new cylinder into the backpack, position the cylinder outlet, and lock the cylinder into place.  (NOTE:  For some cylinders, it may be necessary to rotate the cylinder one-eighth turn to the left; this protects the high-pressure hose by lessening the angle of the hose and preventing twisting.)

Step 8:
Check the cylinder valve opening and the high-pressure hose fitting for debris and the condition of the O-ring.  Clear any debris from the cylinder valve opening by quickly opening and closing the cylinder valve or by wiping the debris away.  If the O-ring is distorted or damaged, replace it.

Step 9:
Connect the high-pressure hose to the cylinder valve opening.  (NOTE:  Do not overtighten; hand tightening is sufficient.)

Step 10:
Open the cylinder valve and check the gauges on the cylinder and the regulator.  Both gauges should register within 100 psi of each other – if increments are in psi – when the cylinder is pressurized to its rated capacity.  If increments are in other measurements, such as fractions or minutes, they should correspond.

NOTE:  Some units require that the mainline valve on the regulator be opened in order to obtain a gauge reading.  Seal the regulator outlet port by placing one hand over it.  On a positive-pressure regulator, the port must be sealed for an accurate regulator gauge reading.

When there are two people, the firefighter with an empty cylinder simply positions the cylinder so that it can be easily changed by the other firefighter. 

Demonstrate evolution for station officer or instructor.

K.
While wearing an SCBA, demonstrate the actions to be taken when the following emergency situations occur;  low air alarm activates, air supply is exhausted, regulator malfunctions, facepiece is damaged.

Even the most state of the art, best-maintained SCBA can malfunction.  Therefore, firefighters must be well trained in the use of SCBA.  Training in SCBA must include techniques, which prepare firefighters with emergency procedures to be used in the event of a malfunction.  The following guidelines and techniques should be utilized as emergency procedures.

1. It must be understood that if an SCBA fails within a hazardous environment, an emergency exists and all affected personnel must exit.  The situation must be treated as such.  Effective management of this type of situation requires teamwork, communication and control.

2. When a malfunction occurs, it is essential the situation be communicated immediately to team members and to the entry control person.
3. Team members must immediately work to calm the affected member and to assist them in trouble shooting the malfunction.

4. Remember there are very few reasons for an SCBA to fail.  Human error is the most common form of malfunction.  Generally, this form of failure can be resolved in a matter of seconds when team members think and communicate.

5. In all cases when a malfunction occurs, the entire team must exit the area as a team.  It is time to quit working and get out.

6. The bypass valve can be used to provide airflow in the event of a regulator failure where airflow is restricted or non-existent.  Operate the bypass valve by opening the valve until air flows.  Then adjust the bypass valve to meet the minimum airflow required by the user.

7. In the event of a depleted air supply, the user may utilize the buddy breather feature of the other team member by connecting to the team member’s buddy breather connection.  All affected personnel shall immediately leave the area.

8. In the event of a complete loss of airflow, the user may filter breath.  Filter breathing makes use of protective clothing to act as a filter.  Remember that filtration will only occur when the inlet connection is completely covered.

9. In the event of a catastrophic facepiece failure, the user may breathe directly from the regulator.  Remove the facepiece and disconnect the regulator.  Grasp the regulator and insert the regulator low-pressure port into the mouth and seal.  Open the regulator mainline valve.  Breathe directly from the regulator by breathing in through the mouth.  Exhale through the nose while maintaining a seal on the regulator low-pressure port.

10. In the event of a need to pass through a restricted passage, the SCBA backpack can be removed by using the coat method to doff and don.  Careful consideration should be used before attempting this technique.  The first question should be “is it necessary?”  Consider repositioning as a means to reduce clearance requirements.

11. Removal of the facepiece should be avoided.  Chances of recovering from asphyxiation are much higher than from smoke inhalation.

12. Buddy breathing is possible.  When so equipped, firefighters should use the buddy breathing system to maintain an air supply while they exit.

13. In the event of an emergency evacuation signal, all personnel are to evacuate the hazard area and report for an immediate roll call.
Demonstrate this evolution for the station officer or instructor.

L.
While wearing an SCBA, demonstrate the actions to be taken to assist a team member experiencing the following emergency situations:  low air alarm activates, air supply is exhausted, regulator malfunctions, facepiece is damaged.
All the guidelines listed in “SCBA” Emergencies” should be followed in addition to the following procedures during the listed emergency.

Alarm Activation:  You and your partner should exit the hazardous atmosphere together immediately.  Following the same route out that you took in.

Air Supply is exhausted:  Begin using the “Buddy-Breathing” technique.

· Begin exiting the hazardous area immediately taking the same route out as you took in.

· The firefighter who is out of air should disconnect the high-pressure line from their SCBA by undoing the quick-connect coupler from their wye breathing connection.

· The firefighter who is not out of air should remove the cap from their “buddy-breathing” port.

· The firefighter who is not out of air should then accept the quick-connect coupler from the firefighter who is not out of air and connect it to his/her “buddy-breathing” port.

· The firefighter who is out of air will now breathe air directly from his/her partner’s tank.

· Continue this process until both firefighters have exited the hazardous atmosphere.

Regulator Malfunctions:  If the bypass valve cannot be used to regulate airflow use the “buddy-breathing” method of passing the regulator back and forth.  Be sure to cover the open facepiece port when the regulator is not connected to prevent hazardous gasses from entering the facepiece.

Facepiece is Damaged:  Cover exposed skin as much as possible and breathe directly from the regulator itself using the bypass valve to regulate airflow.

Demonstrate this evolution for the station officer or instructor.

M.
Identify techniques for protection from communicable hazards:
Techniques for protection from communicable hazards include:

· Latex gloves when handling the patient or near any bodily secretions.

· Eye glasses and faceshields for protection from airborne pathogens.

· Long sleeves and long pants to protect skin from fluid contact.

· Surgical gowns to protect against large amounts of squirting bodily fluids.

· Respirators to protect the airway from airborne pathogens.

· Heavy soled boots to prevent needle sticks in the feet.

· Promptly using sharps containers to dispose of all needles to protect from needle sticks.

· Wearing turn-out gear during extrication operations to protect the rescuer from vehicle debris and from patient(s) bodily secretions.

Donning Procedures





Emergency Procedures








