S.C.B.A. CONFIDENCE FOR FIREGROUND SURVIVAL

By:

Timothy E. Sendelbach
INTRODUCTION:
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Self-contained breathing apparatus (S.C.B.A.) in years past was considered a tool used only by those firefighters of less ability, a tool of shame if you will.  Today, the modern fireground reflects one of many lessons learned from our predecessors, S.C.B.A. usage as a norm, rather than that of exception.

Today’s firefighters are faced with a greater risk of inhalation hazards due to the many byproducts of combustion, some of which were never before imagined.  Unfortunately, many lives continue to be lost despite the advancements in technology as it pertains to self-contained breathing apparatus and the strictly written national standards and departmental operating procedures/guidelines.  In the year 2000 alone, five (5) firefighters lost their lives due to inhalation related injuries and several others died from asphyxiation following structural collapses.

In response to the continuously high rate of firefighter injuries and/or fatalities linked to respiratory related incidents, the Occupational Safety and Health Administration (OSHA) adopted the highly debated 29 CFR 1910.134 regulation on respiratory protection in April of 1998.  To many, this standard is recognized solely for it’s infamous 2 in / 2 out ruling.  Unfortunately, few have properly identified what this regulation brings forth as it pertains to respiratory protection and S.C.B.A. training for the modern firefighter.

This article and the associated drill sessions have been designed to identify and set forth a training program that supports compliance with this regulation and it’s required S.C.B.A. usage and competency training.

*This article/program is in no way offered as a full-fledged respiratory protection program, rather a suggested training program to meet specific competency requirements set forth in OSHA CFR 1910.134 and the other applicable NFPA standards. 

PRESENTATION:
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The use of self-contained breathing apparatus is considered a basic tool of the firefighting trade.  Unfortunately, with this general assumption comes a complacent mindset and lack luster efforts in annual training and proficiency testing.  The unending respiratory hazards faced by the modern firefighter bring forth a need for continuous evaluations in the use and proficiency of self-contained breathing apparatus.  As trainers, we must design and develop drills that challenge and motivate those experienced members while maintaining a high degree of realism.

This article will provide a detailed training simulation that reinforces personal proficiency while emphasizing standardized emergency techniques to be initiated when encountering a sudden hazardous event on the fireground.

SPECIFIC SECTIONS OF  29 CFR 1910.134 ADDRESSED IN THIS PROGRAM:

(k) Training and information.  This paragraph requires the employer to provide effective training to employees who are required to use respirators.  The training must be comprehensive, understandable, and recur annually, and more often if necessary.

(k)(1) The employer shall ensure that each employee can demonstrate knowledge of at least the following:

(k)(1)(i) Why the respirator is necessary and how improper fit, usage, or maintenance can compromise the protective effect of the respirator;

(k)(1)(ii) What the limitations and capabilities of the respirator are;

(k)(1)(iii) How to use the respirator effectively in emergency situations, including situations in which the respirator malfunctions;

(k)(1)(iv) How to inspect, put on and remove, use, and check the seals of the respirator;

(k)(2) The training shall be conducted in a manner that is understandable to the employee.

(k)(3) The employer shall provide training prior to requiring the employee to use a respirator in the workplace.

(k)(4) An employer who is able to demonstrate that a new employee has received training within the last 12 months that addresses the elements specified in paragraph (k)(1)(i) through (vii) is not required to repeat such training provided that, as required by paragraph (k)(1), the employee can demonstrate knowledge of those element(s).  Previous training not repeated initially by the employer must be provided no later that 12 months from the date of the previous training.

(k)(5) Retraining shall be administered annually, and when the following situations occur:

(k)(5)(i) Changes in the workplace or the type of respirator render previous training obsolete;

(k)(5)(ii) Inadequacies in the employee’s knowledge or use of the respirator indicate that the employee has not retained requisite understanding or skill; or

(k)(5)(iii) Any other situation arises in which retraining appears necessary to ensure safe respirator use.

CRITICAL FACTORS TO CONSIDER IN CONFIDENCE TRAINING:

Psychological and Physiological problems – In order to become and/or maintain proficiency in the use of an S.C.B.A., a firefighter must overcome any psychological or physiological barriers associated with the operation and use of an S.C.B.A.  Although few firefighters will openly admit it, we all face these barriers to some degree.  Psychological barriers might include simple hyperventilation during stressful or complicated operations that may lead to a rapid decrease in operational work time, dizziness and/or lightheadedness.  Physiological barriers might include an episode of claustrophobia due to the unusually tight working conditions or inability to determine his/her surroundings.  Typically these problems are the direct result of improper or insufficient training early on in ones career.  Regardless of their causes, we as trainers must quickly identify these issues amongst our members and attempt to remedy them with safe and effective training methods.  S.C.B.A. confidence training takes time and each individual must be allowed to progress at an acceptable pace to ensure these barriers are identified and overcome successfully.

COMPETENCY BASED SKILLS:

S.C.B.A. EMERGENCY OPERATIONS:

Throughout a firefighters career he/she will face a variety of equipment failures that may jeopardize his/her safety if not quickly corrected.  No such failure is equal to that of an S.C.B.A. emergency during a firefighting operation.  Today’s firefighters must maintain a high degree of confidence and personal proficiency in handling S.C.B.A. emergencies.  The following; although not comprehensive, is a list of the most common S.C.B.A. emergencies encountered by firefighters and some suggested solutions for each:

PLEASE NOTE: The four (4) most critical actions in each of these situations are:

1. Remain CALM

2. Notify Your Partner/Command

3. Activate Your P.A.S.S. Alarm

4. Search For/Fin An Exit

Facepiece Removal – Firefighters should be taught NOT to remove their facepiece if at all possible.  Human nature is to immediately attempt to remove the facepiece; proper training and strict discipline must be enforced to prevent such action.  Failure to follow this rule may expose firefighters to super-heated air and toxic gases causing immediate death.  Remember, your facepiece is your lifeline to your S.C.B.A., without it, your chance of survival is drastically reduced. 

Air Supply Stoppage – Get as low as possible, begin an emergency assessment by first attempting a ¼ turn of your purge/by-pass valve, no air, check your cylinder valve.

Early Low-pressure Alarm Activation/Decreased Air Flow – Check the cylinder valve to ensure it is turned on completely, if not corrected, ¼ turn the purge/by-pass valve, activate your P.A.S.S. alarm, and search for an exit.

Depleted Air Supply – Get as low as possible to avoid breathing superheated gases found in the upper levels of the thermal column, activate your P.A.S.S. alarm, attempt to locate an exit, if unable to locate an exit immediately, disconnect your regulator (low-pressure hose if waist mounted regulator) and place a gloved hand over the facepiece opening or low-pressure hose and begin searching for an exit.

Cracked, Broken or Damaged Lens – Get as low as possible, cover the damaged area with a gloved hand to filter out the particulate matter, activate your P.A.S.S. alarm and search for an exit.

Ripped or Severed Hose – Immediately cover or hold together the affected hose with a gloved hand, activate your P.A.S.S. alarm, and search for an exit.

Air From Regulator Discharging Uncontrollably – Immediately attempt to control the leakage with a gloved hand, if unsuccessful, conserve your air supply by turning the cylinder off – hold your breath, turn the cylinder on ¼ turn to allow yourself to inhale, turn it back off and hold your breath, if unable to locate an exit immediately, continue this process, activate your P.A.S.S. alarm, and continue searching for an exit. 

Audible Leak From Hose Connection at the Cylinder Connection – Immediately drop to one knee to avoid unnecessary exposure to superheated gases, turn the cylinder valve off, tighten the high-pressure connection, turn the cylinder valve back on.  If the leak persists, immediately search for an exit.

CONFIDENCE BASED SKILL TRAINING:

THE TRADITIONAL STUD WALL/WALL BREACH

Simulation: As a firefighter/rescuer, you become trapped in a room or begin to experience a rapid change in fire development; your only means of egress is to breach a wall to safety.
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Activity Steps:

1. Close the door to the room (if possible) to lesson fire impingement.

2. Using the Halligan Bar, break a hole through the first layer of sheetrock.

3. Lift the Halligan Bar to an upright position (forcing the tool into the wall, while holding the pike end).

4. Forcefully pull down on the pike end (using a can opener motion to enlarge the opening).
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Remove the Halligan Bar.

6. Place both hands (wide grip – one high, one low) inside the opening and pull towards your body.

7. While on all fours, turn and reverse kick the wall section to remove the remaining section.

8. Check the floor stability with the Halligan Bar.

9. Check environment – tenable/untenable, floor stability, etc.

10. Secure the Halligan Bar on the opposing side of the obstacle.

11. Reduce profile proceed through the wall opening.

Reduced profile maneuver Option 1(Partial Escape):

· Fully loosen the right shoulder strap and remove it.

· Loosen the waist strap to allow the harness assembly to be rotated around to your left hip.

· Grasp the neck of the cylinder with your left hand.

· Rotate the harness assembly to the left to allow you to pass through the obstacle.

· Proceed through the obstacle.

· Don the S.C.B.A. (tighten both shoulder straps and waist belt).

Reduced profile maneuver Option 2 (Full Escape):

· Fully loosen the waist belt (and disconnect the buckle), and both shoulder straps.

· Remove the right shoulder strap, then the left shoulder strap

· Maintain a firm grip on the left should strap

· Reduce your profile (rotate to the left w/ your right shoulder facing the obstacle).

· Proceed through the obstacle pulling your S.C.B.A. assembly through with your left hand.

· Don the S.C.B.A. (tighten both shoulder straps and waist belt).

Reduced profile maneuver Option 3 (Cylinder First Approach):

· Rotate around to a position where your cylinder is facing the obstacle.

· Place the cylinder into the opening while rotating your right shoulder and foot through the           opening.

· Proceed through with your left shoulder and left foot.

· Readjust your S.C.B.A. as necessary.

Recent Case Based Incident:

Pittsburgh, PA – 3 Firefighters died in a residential structure due to asphyxiation.   This simulation is designed to teach firefighters how to effectively breach a wall assembly as a means of egress and effectively overcome a stud wall obstacle without compromising their protective ensemble. 

Skills Reinforced:

Emergency egress techniques – The emphasis of this drill is to reinforce the concept of maintaining and/or creating a secondary means of egress while further emphasizing the need for firefighters to carry forcible EXIT tools during every firefight.

Emergency escape techniques – The concept of reduced profiles has been taught for many years, continual retraining enhances personal confidence while providing several alternatives for firefighters who become trapped following a sudden hazardous event such as a collapse, or rapid fire develop – i.e. flashover.

ATTIC SIMULATOR W/SCUTTLE ACCESS
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Simulation: As a firefighter you’re required to enter into an attic space to check for extension and/or to advance a hose line for fire attack.
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Activity Steps:

1. Assume a low position (roll on your back or a left lateral position).

2. Proceed forward to the identified opening (space between joist assembly).

3. Grasp the joist assembling with both hands while rotating your S.C.B.A. assembly to position that allows the cylinder to pass through the opening.  Depending on the member’s physical size, a full escape procedure may be necessary.
4. Pull yourself up through the assembly and assume a balanced position atop the joist assembly.

5. Readjust your S.C.B.A. straps as necessary.

Recent Case Based Incident:

Missouri City, TX – 1 Firefighter was seriously injured after becoming trapped in an attic rafter assembly.  This simulation is designed to teach firefighters how to effectively overcome the confines of a rafter/joist assembly when conducting fire attack operations or immediately following a structural collapse situation. 

Skills Reinforced:

Emergency escape techniques and reduced profiling – Although these techniques are presented as means of emergency escape, many of these reduced profiling techniques can be and oftentimes are deployed during normal operations on the fire ground.  Particular emphasis should be placed on establishing user proficiency while preventing compromise of the personal protective ensemble.

LARGE BOX – LOW PROFILE CRAWL
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Simulation: As a firefighter/rescuer, you’re involved in a structural collapse in which you’re trapped in a small void space, in an effort to self-rescue you must assume a reduced profile and proceed through a narrow opening.
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Activity Steps:

1. Proceed forward; identify the size and shape of the opening.

2. Perform a full-escape maneuver as described earlier.

3. Maintain a firm grip on your S.C.B.A. with your left hand.

4. Push the S.C.B.A. (cylinder valve first) through the opening.

5. Lower your left ear to the floor while assuming a kneeling position (torso elevated).

6. Allow your helmet to clear the obstruction and proceed forward while laying flat on the floor.

7. Once you have cleared the obstruction, maintain a firm grip on the left shoulder strap (hold tightly to the left breast) roll in a counter clockwise motion (onto the S.C.B.A.) to allow the right shoulder strap to fall into position for donning.

8. Tighten your shoulder straps and waist belt to a position of comfort.

Recent Case Based Incident:

Although no specific case based incidents have been identified, structural collapses of floors, walls, and truss assemblies continue to kill firefighters.  This simulation is designed to teach firefighters how to effectively overcome the confines of a lean-to or V shaped collapse situation in which he/she may be trapped within a void space.  As an additional note, this simulation also enables more timid firefighters to overcome the fears of restrictive spaces in a safe and controlled training environment. 

Skills Reinforced:

Emergency escape techniques and reduced profiling – The idea of working in tight and/or confined area is something many firefighters fear, yet seldom speak openly about.  This simulation provides those less vocal members with an opportunity to develop confidence when encountering such a situation while at the same time providing a continuous challenge to those more experienced members.

ATTIC SIMULATOR W/ ENTANGLEMENT HAZARD
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Scenario: As a firefighter/rescuer, you become trapped or entangled in flexible spiral ductwork, and cable TV wiring, in order to escape you must successfully overcome the entanglement hazard.  
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Activity Steps:

1. Stop forward movement!!!

2. Take one step back (identify the entanglement hazard, if possible)

3. Assume a left lateral position w/ your S.C.B.A. cylinder at or near the floor.

4. Rotate you arm (beginning at your waist) in a backstroke swimming motion.

a. Lift entanglement up and over your head/cylinder

b. Proceed forward

c. Notify crewmembers of the hazard – assist as necessary.

5. If still unsuccessful:

a. Rotate ¼ turn clockwise (Continue to rotate until obstruction is identified)

CAUTION: Do not rotate more than half way around.

b. Rotate your arm again (reverse stroke motion)

c. Lift entanglement up and over your head/cylinder.

d. Proceed forward

e. Notify crewmembers of hazard – assist as necessary.

f. If still unsuccessful, rotate counter clockwise ¼ turn

g. If still unsuccessful, remove the S.C.B.A. harness and attempt to disentangle and/or cut the obstruction using lineman’s pliers.

PRIOR TO REMOVING YOUR S.C.B.A. HARNESS:

1. Notify command

2. Consider activating your P.A.S.S. alarm
Recent Case Based Incident:

Memphis, TN – 2 Firefighters died in a residential high-rise structure due to asphyxiation. One (1) firefighter was found in a hallway near an exit entrapped by cable TV wires that had fallen from the ceiling after plastic support clamps melted.  This simulation is designed to teach firefighters how to effectively overcome the common entanglement hazards encountered on the modern fireground. 

Skills Reinforced:

Self-rescue techniques for entanglement hazards – The emphasis of this drill is to provide the entangled member with a step-by-step approach on how to successfully overcome the reoccurring hazards of entanglements.  Particular emphasis should be given to notifying command early to ensure a rapid response of a Safety Engine/RIT rescue team to ensure your immediate rescue if self-rescue efforts fail.

SMALL BOX W/ MULTIPLE LOW PROFILE OBSTRUCTIONS / HOLE
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Simulation: As a firefighter/rescuer, you’re involved in a structural collapse in which your trapped in a small void space, in an effort to self-rescue you must assume a reduced profile and proceed through a narrow opening followed by an immediate decent into a small opening in the floor assembly.

[image: image15.jpg]


[image: image16.jpg]


Activity Steps:

1. Proceed forward; identify the size and shape of the opening.

2. Perform a full-escape maneuver as described earlier.

3. Maintain a firm grip on your S.C.B.A. with your left hand. 

4. Push the S.C.B.A. (cylinder valve first) through the opening (maintain a firm grip on the S.C.B.A. assembly with your left-hand.

5. Lower your left ear to the floor while positioning yourself in a near kneeling position (torso elevated).

6. Allow your helmet to clear the obstruction(s) and proceed forward while laying flat on the floor.

7. Once you have cleared the obstruction, maintain a firm grip on the left shoulder strap.

8. Lower your S.C.B.A. into the hole (positioning left or right – based on direction of travel).

9. Proceed head first into the hole (lead with the shoulder opposite of the direction you intend on going – i.e. going right, lead with the left shoulder.

10. Rotate your torso as you proceed through the opening.

11. Continue crawling to the opening in a low profile position, leading with the S.C.B.A. cylinder valve first.

Recent Case Based Incident:

No specific case based incidents have been directly related to this simulation, operating in and overcoming void space limitations are hazards a firefighter may encounter if he/she is involved in a structural collapse.  This simulation is designed to identify personal limitation and capabilities when working in void spaces following a lean-to or V shaped collapse situation.  As an additional note, this simulation also enables the firefighter to understand the limitations of his/her protective ensemble while working in such an environment. 

Skills Reinforced:

Reduced profiling – This simulation requires the participant to manipulate their body through multiple obstacles while keeping their protective ensemble in check.  The concept of reduced profiling and/or full escape maneuvers enables the participant to overcome the obstacles in a safe and effective manner.  This simulation will very quickly identify any fear of restrictive motion (i.e. claustrophobia) while at the same time; establish self-confidence and personal satisfaction upon completion.

T-BOX – LOW PROFILE SIMULATOR

Simulation: As a firefighter/rescuer, you’re involved in a collapse situation which requires you to assume a low profile while crawling towards an exit.
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Activity Steps:

1. Assume a prone position with your S.C.B.A. assembly placed in front of you.

2. Maintain a firm grip on the left shoulder strap.

3. Begin crawling to the identified opening, if obstructed, back up and locate the next available opening (feet first) and exit.

4. Upon exiting, maintain a firm grip on the left shoulder strap (hold tightly to the left breast), roll in a counter clockwise motion (onto the S.C.B.A.) to allow the right shoulder strap to fall into position for donning.

5. Tighten your shoulder straps and waist belt to a position of comfort.

Recent Case Based Incident:

No specific case based incidents have been identified for this simulation, but as stated earlier, the skill of reduced profile maneuvers in restrictive spacing are skills every firefighter should attempt to master. 

Skills Reinforced:

Emergency escape techniques and reduced profiling – This simulation is designed reinforce the participants confidence in reduced profile maneuvers during void space operations.  A continued emphasis should be placed on the concept of self-survival and emergency escape operations.

SUMMARY:

The use of an S.C.B.A. is a requirement of nearly every firefighter across the country on a daily basis.  S.C.B.A. usage and training is oftentimes considered basic by nature; S.C.B.A. confidence is a proficiency level every firefighter and trainer must continually strive to achieve.  All too often in this repetitive based profession, we find ourselves challenged by the restraints of time and personal commitment in areas thought to be of greater concern; as firefighters working in an ever changing society, we must constantly be reminded of the fact that no commitment is greater then that of our personal safety and survival.  Our confidence in these basic skills provides us with that highly sought after edge which enhances our safety, the safety of our crewmembers, and ultimately the safety of the men and women we are sworn to protect.

DEDICATION: As I conclude this article, I would like to extend my sincere thanks to the brothers and sisters of the Memphis, TN, Pittsburgh, PA, and Missouri City, TX Fire Departments for sharing with us the many lessons learned and the tragic events that led to their injury or loss through the various video clips, articles, and investigative reports that have circulated the fire service.

This article is dedicated to ensuring that we the fire service learn from the past in hopes of providing a safer future.
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