Volunteer Deputy Fire Chief Dies after Falling Through Floor
Hole in Residential Structure during Fire Attack—Indiana

SUMMARY

On June 25, 2006, a 34-year-old male volunteer Deputy Fire Chief (the victim) died after
falling through a failed section of floor on the first floor of a residential structure fire
while attacking the fire from above. Attempts were made to reach the victim via a 14’
roof ladder, but due to debris in the basement, fire/smoke conditions, and the angle of the
failed floor, all attempts to reach the victim via the ladder failed. Fire fighters entered the
house, traversed the floor, and gained interior access to the basement to retrieve the
victim. The victim was immediately found but was unresponsive. The crews had
difficulty in moving him up the basement stairs, but after approximately 20 minutes they
were able to remove, provide medical treatment, and transport him via ambulance to the
hospital where he was pronounced dead.

RECOMMENDATIONS/DISCUSSIONS

Recommendation #1: Fire departments should ensure that fire fighters and incident
commanders are aware that unprotected pre-engineered I-joist floor systems may fail at a
faster rate than solid wood joists when exposed to direct fire impingement, and they
should plan interior operations accordingly.

Discussion: Engineered I-joists represent an emerging technology within the building
sector, and they offer a number of advantages over traditional construction methods that
incorporate standard framing materials. Engineered I-joists are lighter in weight. They are
stiffer and will not warp, twist, or shrink like traditional framing materials. Engineered I-
joists also reduce total construction time and labor costs by virtue of their ease of
installation. Engineered I-joists have become readily available only in the past 15 years.

NIOSH Fire Fighter Fatality Investigation and Prevention Program findings from this
investigation and a previous report* of fire fighters falling through floors into burning
basements of residential homes prompted a literature search that identified research
showing that pre-engineered wooden I-joists floor systems may fail earlier than other
systems under direct flame impingement. The Illinois Fire Service Institute (IFSI), at the
University of Illinois, “conducted tests to help determine the structural stability of sample
floor systems” and published its findings in 1988.% These studies suggest that engineered
wooden I-beams can fail in as little as 4 minutes and 40 seconds under controlled test
conditions.

While objective time-to-failure studies of the various lightweight flooring systems being
used today have been conducted only in limited cases, evidence from two FFFIPP
investigations suggest and seems to support the fact that engineered I-joists quickly lose
strength and integrity when damaged and weakened by heat exposure and flame
impingement. (Photo 5) Often, the weakened I-joists can be difficult to detect from above
as the floor surface above may still appear intact. Fire fighters who operate on floors
above fire-damaged engineered I-joists may fall through the weakened floor and become
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trapped in the fire below. Incident commanders and fire fighters should be aware that
these members can fail quickly and without warning, and they should plan interior
operations accordingly.

Recommendation #2 : Fire departments should ensure that the Incident Commander
maintains the role of director of fireground operations and does not become directly
involved in fire-fighting operations.

Discussion: According to NFPA 1720, “The responsibility for assigning fire companies at
an emergency belongs to the incident commander, who establishes priorities and assigns
units based on identified objectives.” In addition to conducting an initial size-up, the IC
must maintain an awareness of the location and function of all companies or units at the
incident, initiate and maintain accountability, and control communications for the
tactical, command, and emergency traffic channels for the incident. To effectively
coordinate and direct fire-fighting operations on the scene, it is essential that adequate
staff be available for immediate response to ensure that the IC is not required to become
involved in fire-fighting efforts. In this incident, the 1C was involved in non-command
functions, such as operating the pump on E-402.

Recommendation #3 : Fire departments should ensure that risk vs. gain is evaluated
during size-up prior to making entry in fire-involved structures.

Discussion: NFPA 1500 Section 8.3: Risk Management During Emergency Operations,
states that “The incident commander shall integrate risk management into the regular
functions of incident command."* Additionally, NFPA 1500 notes that “The concept of
risk management shall be utilized on the basis of the following principles:

« Activities that present a significant risk to the safety of members shall be
limited to situations where there is a potential to save endangered lives.

« Activities that are routinely employed to protect property shall be
recognized as inherent risks to the safety of members, and actions shall
be taken to reduce or avoid these risks.

« No risk to the safety of members shall be acceptable when there is no
possibility to save lives or property.”

The NFPA 1500 Annex A.3.3.69.1 provides information that will assist in determining
offensive vs. defensive operations. It reads, “Defensive operations are generally
performed from the exterior of structures and are based on a determination that the risk to
personnel exceeds the potential benefits of offensive actions.” Simply stated, risk vs.
gain is an evaluation of the potential benefit that a task will accomplish, weighed against
the potential risks to fire personnel. Basic guidelines are outlined in the Fire Fighter’s
Handbook®:

« Fire fighters will take significant risk to save a known life
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« Fire fighters will take a calculated risk, and provide for additional safety,
to save valuable property or reduce the potential for civilian and
firefighter injuries

« Firefighters will take no risk to their safety to save what is already lost.

In this incident, it was realized that the floor of the structure had failed in one area and
was very hot and “spongy” up to and including 6 feet into the structure. In addition, it
was stated by the neighbor who initially called 911 that there was no one home at the
time and that the residents were gone for the day.

Recommendation #4: Fire departments should ensure that team continuity and
accountability is maintained.

Discussion: Team continuity involves knowing who is on your team and who the team
leader is, staying within visual contact at all times (if visibility is obscured, then teams
should remain within touch or voice-distance of each other), communicating needs and
observations to the team leader (officer), rotating to rehab and staging as a team, and
watching the other team members (practice a strong “buddy-care” approach).® These key
factors help to reduce serious injury or even death resulting from the risks involved in
fire-fighting operations by providing personnel with the added safety net of fellow team
members. As teams enter a hazardous environment together, they should leave together
and stay together to ensure that team continuity is maintained. Fire fighter accountability
is an important aspect of fire ground safety that can be compromised when teams are split
up. Names on coats, reflective shields or company numbers on helmets, and helmet and
turnout clothing colors are visual ques that fire fighters can use to maintain team
continuity in poor visibility. In this incident, the victim (Deputy Fire Chief) sent his
partner away from the area to perform duties while he stayed alone in the immediate area
presumably to attack the fire in the basement from above.

Recommendation #5 : Fire departments should ensure that a rapid intervention team (RIT)
is on the scene as part of the first alarm and in position to provide immediate assistance
prior to crews entering a hazardous environment.

Discussion: Fire departments should have a rapid intervention team (RIT) standing by
during any structure fire to rescue a trapped, injured, or missing fire fighter. NFPA 1500,
section 8.5.7 states that: “In the initial stages of an incident where only one crew is
operating in the hazardous area at a working structural fire, a minimum of four
individuals shall be required, consisting of two individuals working as a crew in the
hazardous area and two individuals present outside this hazardous area available for
assistance or rescue at emergency operations where entry into the danger area is
required.” Further, NFPA 1500, section 8.8.7 states that: “At least one dedicated RIT
shall be standing by with equipment to provide for the rescue of members that are
performing special operations or for members that are in positions that present an
immediate danger of injury in the event of equipment failure or collapse.” In this
incident, the minimum four fire fighters were not present, nor was a RIT team assembled


http://www.cdc.gov/niosh/fire/reports/face200624.html#ref6
http://www.cdc.gov/niosh/fire/reports/face200624.html#ref4

and ready. All rescue attempts were made by fire fighters on-scene who assembled
independently and entered the structure without coordination through incident command,
first traversing the same floor that had failed in the area to reach the basement access
door. In areas where response time is lengthy, a qualified RIT team should always be part
of the initial alarm assignment.

Recommendation #6 : Fire departments should use defensive fire-fighting tactics when
adequate staff (including command staff), apparatus and equipment for offensive
operations are not available or when offensive operations are not practical.

Discussion: A trend in the fire service is that some smaller fire companies are adopting
the aggressive fire-fighting tactics of larger, well staffed departments. Some of these
smaller fire departments do not have the training, equipment, and back-up personnel to
accomplish these dangerous tactics safely.” In this incident, an interior attack was
initiated with the only two fire fighters with bunker gear on the scene, and no back-up
crew available. Operations should remain defensive until adequate resources arrive to
assure interior fire fighter safety. In rural areas and areas with long response times,
automatic mutual aid should be established to ensure enough fire fighters arrive in a
timely manner to safely perform fireground tasks. Fire departments need to ensure that
adequate staffing is available prior to responding to the event. The typical 1000 sq. ft
residential house requires approximately 750 gallons per minute (gpm) water flow for
extinguishment. Typical staffing on a first alarm to initiate a coordinated fire attack
would require 1 fire fighter at the hydrant, 1 fire fighter at the pump panel, 3 hoselines
operating at 175 gpm (3 fire fighters on each hoseline = 9 fire fighters), 2 fire fighters
assigned as a RIT Team and 1 Incident Commander equals a minimum of 14 fire fighters
on the first alarm to initiate water supply and hoseline operations.

Recommendation #7 : Fire departments should provide SCBA face pieces that are
equipped with voice amplifiers for improved interior communications.

Discussion: Communication between fire fighters while they are wearing SCBA face
pieces, particularly in a burning building, is difficult. Many SCBA face pieces muffle and
distort the voice of the fire fighter wearing them under normal conditions and
circumstances. This problem can be magnified when common fireground background
noise is added. Several manufacturers now offer battery-powered voice amplifiers with
electronic emitters that mount directly to the compatible SCBA face piece and allow the
voice of the SCBA wearer to be amplified and projected a much greater distance and with
higher clarity over background noise. In this investigation, after first noticing the victim
in the basement, the Assistant Chief stated that he could not understand what the victim
was saying, and heard only a muffled voice. Immediately after this, he stated that he
could hear the victim very clearly, indicating that the victim had probably taken off his
SCBA mask in order to communicate.

Recommendation #8 : Fire Departments should establish standard operating procedures
(SOPs) regarding thermal imaging camera (TIC) use during interior operations
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Discussion: The fire department involved in this incident did not have an established
standard operating procedure (SOP) regarding thermal imaging camera (TIC) use at
structure fires. TICs can be a useful tool for initial size-up and for locating the seat of a
fire. Infrared thermal cameras can assist fire fighters in quickly getting crucial
information about the location of the source (seat) of the fire from the exterior of the
structure, so that they can plan an effective and rapid response with the entire emergency
team. Knowing the location of the most dangerous and hottest part of the fire may help
fire fighters determine a safe approach and avoid structural damage in a building that
might have otherwise been undetectable. Ceilings and floors that have become
dangerously weakened by fire damage and are threatening to collapse may be spotted
with a thermal imaging camera. A fire fighter about to enter a room filled with flames
and smoke can use a TIC to assist in judging whether it will be safe from falling beams,
walls, or other dangers. The use of a thermal imaging camera may provide additional
information the Incident Commander can use during the initial size-up. Thermal imaging
cameras (T1Cs) should be used in a timely manner, and fire fighters should be properly
trained in their use and be aware of their limitations.? In this incident, three TIC cameras
were stored in the department apparatus but were not utilized during the incident.

Recommendation #9 : Fire departments should train fire fighters on actions to take while
waiting to be rescued if they become lost or trapped inside a structure.

Discussion: Fire fighters must act promptly when they become lost, disoriented, injured,
low on air, or trapped.®** First, they must transmit a “may day” while they still have the
capability and sufficient air to communicate. The next step is to manually activate their
PASS device. To conserve air while waiting to be rescued, fire fighters should try to stay
calm and avoid unnecessary physical activity. If not in immediate danger, they should
remain in one place to help rescuers locate them. They should survey their surroundings
to get their bearings and determine potential escape routes, and they should stay in radio
contact with Incident Command and rescuers. Additionally, fire fighters can attract
attention by maximizing the sound of their PASS device (e.g., by pointing it up in an
open direction), by pointing their flashlight toward the ceiling or moving it around, and
by using a tool to make tapping noises. A crew member who initiates a Mayday call for
another person should quickly try to communicate with the missing member via radio
and, if unsuccessful, initiate a Mayday providing relevant information as described
above.

Recommendations #10: Fire departments should ensure that positive pressure ventilation
is used properly.

Discussion: Positive pressure ventilation has become popular and is a useful tool but the
Incident Commander must have information as to the fire location, progress and control
prior to use. The key to successful positive pressure venting is to control the outlet
openings. If too many doors and windows are opened, positive pressure venting will
prove ineffective. As with all other ventilation methods, there is a negative side to
positive pressure venting. The fire can be pushed toward victims, their escape routes, or
into unburned areas.’
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Recommendations #11: Fire departments should ensure a back-up radio dispatch system
is in place and available when needed.

Discussion: The National Fire Protection Association, NFPA 1221 Standard for the
Installation, Maintenance, and Use of Emergency Services Communications Systems,
2007 Edition, contains a number of requirements for emergency services dispatch
systems. Specifically, Chapter 9 contains requirements for a secondary alarm dispatching
system so that in the event of a failure of the primary system, a means to switch to the
secondary system is immediately available to the telecommunicator.® In this incident,
severe thunderstorms in the area had incapacitated the local 800 MHz radio system. The
Assistant Chief reported attempting to contact the 911 dispatch center via the 800 MHz
radio system to no avail after an alarm tone was heard at the fire department. The
Assistant Chief called the 911 dispatch center on his cell phone and informed the
dispatcher that the department had received tones but no audio.
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