

















SOFA SUPER STORE FIREFIGHTER FATALITY INVESTIGATION REPORT

Lack of Effective Fire Separations

The four additions that were constructed in the spaces between the showrooms
and the warehouse interconnected three of the four larger structures and
compromised the required fire separations between them. Their construction
invalidated the building code provisions that allowed the four permitted structures
to be constructed without automatic sprinkler systems.

The loading dock was directly connected to the west showroom, the warehouse,
and the connecting corridor. The walls between these spaces were sheet metal
assemblies that provided no fire resistance. A pair of swinging metal doors
provided a direct connection from the west showroom into the loading dock.

The concrete block wall that separated the loading dock from the rear portion of
the original building was compromised by a large open doorway. This opening,
which appears to have been a loading dock for the grocery store, was equipped
with an electrically operated garage door (non-fire rated). This door was open
when the fire occurred. A smaller personnel door also passed through this wall
and two window openings had been covered-over in the process of additions and
renovations.

Photo 2: Post-fire view of the loading dock. Note the double doors (A) connecting the loading
dock to the west showroom at the upper left and the open garage door (B) in the concrete block
wall between loading dock and the holding room. (Photo courtesy Bill Murton, Charleston Police
Department)
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If building permits had been obtained for the construction of the loading dock and
the workshops, the previous classification of the property as four separate
buildings would have been invalidated. All of the property encompassing the
original structure, the west showroom addition, the warehouse, the connecting
corridor, the loading dock and the workshops would have been reclassified as a
single structure, because the fire resistive separations and open spaces had
been compromised. The building code would have required the installation of an
automatic sprinkler system to protect this entire area.

The alternative to installing sprinklers would have been to construct a system of
rated fire walls to maintain the required separations, so that none of the individual
spaces would have exceeded the maximum floor area permitted without
sprinklers.

Also, wood frame construction would not have been approved as an addition to
the existing non-combustible construction buildings. The additions would have
been required to meet the same construction standards as the permitted
buildings.

On June 18, 2007, there were no effective fire walls or physical separations to
stop a fire that originated in the loading dock area from spreading into the three
adjoining areas. The fire could spread directly into the rear of the original building
through an open doorway. The fire could also spread to the warehouse and to
the west showroom through sheet metal walls that offered no fire resistance.

Exits

The original grocery store appeared to have been constructed with a main
entrance and exit at the front of the building and two additional exits at the rear.
The building permit files indicate that two additional exits were provided from
each of the three permitted additions to the Sofa Super Store. Examination of the
premises after the fire determined that three of the required exits had been
compromised by the non-permitted additions and modifications and that all of the
exits, with the exception of the main entrance/exit doors, were obstructed and/or
locked at the time the fire occurred.

The two sets of double doors that were located at the center of the building,
facing the parking lot and Savannah Highway, served as the main entrance and
exit from the showrooms. There were no exits at the rear of the main showroom
building. The rear (south) wall of the original building gave the appearance that
several openings had been filled-in during the process of constructing offices and
reconfiguring the ancillary spaces outside the main structure. At least one filled-in
doorway at the rear of this building appeared to have been an exit at some time
in the past.
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Another door that appeared to have been an exit from the grocery store was
blocked by a vending machine. This door connected the holding room to the
loading dock. The loading dock also obstructed the egress path from this exit.

There were no entrances to the east and west showrooms from the exterior of
the building. Both showroom additions were accessed from the main showroom
via the six large openings in the side walls. The exits that were provided when
the showroom additions were constructed included two sets of double doors in
the east wall of the east showroom; a single exit door in the west wall of the west
showroom; and a set of double doors in the south wall (rear) of the west
showroom.

The addition of the loading dock obstructed the double doorway exit at the rear of
the west showroom. These doors were marked as an exit; however the egress
path through the loading dock did not meet the code requirements for an exit.
The addition of the loading dock blocked the egress path from the double doors.
Another exit should have been added to the rear of the west showroom to
compensate for the loss of the double doors as an exit.

There were no approved exits from the loading dock. The two large sliding doors
in the west wall of the loading dock did not meet the code requirements to be
classified as exits.

Exit doors were provided at the north and south ends of the warehouse. The only
exits from the workshop rooms were the openings into the warehouse.
Occupants of these rooms would have had to travel through the warehouse to
reach the north or south exits.

Photographs that were taken after the fire indicate that all of the exit doors from
the showroom buildings and the warehouse were secured by padlocks and
hasps or by slider mechanisms'. One of the exits from the warehouse was also
physically obstructed by a large shipping container. The main entrance and exit
doors at the front of the showroom building were unlocked.

! South Carolina OSHA issued citations to the business in reference to the locked exits.
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Figure 4: Construction of the loading dock obstructed the egress path from two showroom exits.
The construction of offices and modifications to ancillary spaces at the rear of the main showroom
obstructed an additional exit.

Building Contents

The fire load in most areas of the Sofa Super Store was very high, due to the
nature of the business and the contents that were on display and in storage. The
contents were predominantly home furniture and furnishings, which typically
incorporate large quantities of foam plastics and other synthetic materials. These
materials burn quickly, produce large quantities of smoke and have high thermal
energy release rates. Many of the products on display were easily ignited and
supported rapid fire spread.

The showrooms were crowded, with narrow aisles among the displays of
furniture and household accessories. Firefighters reported that it was very difficult
to advance hose lines through the store and even more difficult to navigate when
the showrooms filled with smoke. Several firefighters reported that they were
falling over furniture and becoming entangled as they tried to find their way back
to the main entrance

The showroom areas of the Sofa Super Store property were classified as a
mercantile occupancy, while the warehouse was classified as a storage
occupancy. These occupancy classifications were appropriate for the sale and
distribution of furniture. The occupancy classifications did not permit the storage
of flammable liquids or hazardous materials, spray finishing operations, or other
hazardous activities. A large quantity of aerosol containers of spray paints and
finishes were found in the workshop area after the fire. The presence of these
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containers suggests that spray finishing operations were conducted in the
workshops.

In addition to the containers that were found in the workshops, remnants of
numerous one gallon metal containers were found in the debris. These
containers are believed to have contained a variety of flammable and
combustible liquids, including naphtha and lacquer thinner. At least 28 such
containers were found in the rubble near the southeast corner of the loading
dock. Additional flammable liquids containers were found in the warehouse and
in a storage room behind the office area. The presence of these products greatly
increased the level of fire risk within the Sofa Super Store property.

No permits had been issued by the City of Charleston for spray finishing or for
the storage or use of flammable liquids, combustible liquids, or hazardous
materials®. These activities would likely not have been permitted in a building that
did not comply with the building and fire codes.

Inspection History

The Sofa Super Store had not been inspected by the City of Charleston for code
enforcement purposes since 1998. A fire inspection that was conducted in 1998
identified several fire code violations which the owner was notified to correct®.
The violations that were noted included obstructed paths to exits and exit signs in
need of repair.

The inspection report did not identify any non-permitted additions to the buildings
and did not refer to spray finishing operations or improper use and/or storage of
flammable liquids. It could not be determined if the additions had been
constructed or if the non-permitted activities were occurring at the time of the
inspection.

The annual fire inspection program for commercial occupancies was
discontinued after the 1998 inspection was conducted. The City of Charleston
Code was amended in 2001* to remove a mandatory requirement for annual fire
inspections in mercantile occupancies.

The Fire Department had conducted pre-fire planning and familiarization visits
during the intervening years. These visits did not involve code enforcement
activities.

% The Fire Code would permit the storage of small quantities of these materials for incidental use
without permits. The quantities of aerosols and flammable liquids that were determined to be
Eresent exceeded the allowances for incidental storage and use of these products.

The 1998 inspection was conducted by a fire inspector under the authority of the City of
Charleston Fire Official. The Fire Official is assigned to the City of Charleston Building
Department. A copy of the inspection report is provided in Appendix G of this report.

* Regular occupancy inspections appear to have been discontinued in 1999; the related code
amendment was adopted in 2001.
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Summary of Fire Code and Building Code Compliance Issues

The fire at the Sofa Super Store could have been prevented, and should have
been quickly controlled, if the property had been constructed and maintained in
compliance with the building and fire codes:

The fire could have been prevented if the discarded combustible materials
had not been improperly stored in close proximity to the building and/or if
the employees had not been permitted to smoke in proximity to this fuel

supply.

The loading dock enclosure was constructed without permits and did not
meet building code requirements. If the loading dock had not been
enclosed by exterior walls and a roof, the fire probably could have been
controlled before the flames spread beyond the area of origin. The loading
dock enclosure caused the fire to spread to all of the contents within the
loading dock and then to adjacent areas.

If building permits had been obtained for the construction of the loading
dock and workshop additions, the owner would have been required to
install an automatic sprinkler system or additional fire walls.

= If an automatic sprinkler system had been installed and properly
maintained, the fire would have been quickly controlled and would
have caused relatively minor damage.

= |f a system of fire walls had been constructed and properly maintained
(as an alternative to a sprinkler system), the fire would not have spread
beyond the loading dock.

The presence of improperly stored flammable and combustible liquids
within the loading dock, in quantities greater than the Fire Code would
permit for incidental use, probably accelerated the fire and enabled it to
spread more quickly to the adjoining areas.

The inadequate number of exits, locked exits, and obstructed paths to
exits significantly reduced the potential for firefighters who were inside the
showroom buildings to find a path to safety.
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Significant Building Construction Details

In addition to the previously noted code compliance issues, several factors
contributed to the severity and rapid spread of the fire that occurred in the Sofa
Super Store. While these factors were not in violation of any codes or
regulations, they played a significant role in relation to the manner in which fire
spread from the loading dock to the showrooms and claimed the lives of nine
firefighters.

Void Spaces above Ceilings

The primary path of fire extension from the loading dock into the main and west
showrooms was probably via the void spaces above the ceilings. Suspended
ceilings were installed above the retail spaces in all three showroom areas,
creating three large interstitial void spaces. The concrete block walls of the
original building divided these void spaces into three separate sections. Each
void space was equal in area to the occupied area below the ceiling.

The smoke and hot fire gases that were produced by the fire in the loading dock
entered and accumulated within the void spaces. The hot fire gases produced a
rich mixture of pre-heated fuel within the void spaces that could easily ignite if a
supply of fresh air was introduced.

The ceiling above the main showroom was approximately 9 feet above the floor
level. The void space above the ceiling in this area was approximately 5 feet in
height and enclosed the lightweight steel bar joists that supported the metal roof
deck.

The ceilings in the east and west showroom areas were approximately 8'-6”
above the floor. The roof lines above both of these areas sloped toward the outer
edges, creating void spaces above the ceilings that varied from approximately 2’-
6” in height at the outer walls to 5 feet at the concrete block walls of the original
building.

When the void spaces were filled, the smoke would have continued to bank down
into the showrooms where the firefighters were working. The smoke would have
quickly obscured their visibility and the temperature would have gradually
increased as the hot gases stratified at the ceiling level and descended toward
the floor. This would produce the same type of fuel-rich atmosphere within the
showrooms as above the ceilings, setting the stage for the contents of the store
to become involved in a rapidly spreading fire.
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Figure 5: Cross section through the concrete block wall, separating the middle showroom from
the west showroom. The interstitial void spaces above the ceilings in both areas are indicated.

Holding Room

The area in the southwest corner of the main showroom structure was known as
the “holding room”. This room, used for temporary storage, was enclosed by the

concrete block walls of the original building on two sides and by interior partitions
on two sides. Combustible materials, including futon cushions, were stored in the
holding room.

Two large openings in the concrete block walls provided direct connections from
the holding room to the loading dock and to the corridor leading to the
warehouse. The opening leading to the corridor was protected by an eight and
one half foot wide roll-down fire door with a fusible link release mechanism. An
eight-foot wide non-fire rated garage door was installed in the opening between
the holding room and the loading dock. This door was operated by an electric
motor and was open at the time the fire occurred. The open doorway provided a
direct path for the fire in the loading dock to extend into the holding room.
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The large opening between the holding room and the loading dock could not be
seen from the showroom. A standard (3'0” X 7°0”) personnel door, which was
normally closed, provided access from the rear portion of the middle showroom
into the holding room. Fire extension from the loading dock into the holding room
could not be observed as long as this door was closed and the interior partition
walls retained their integrity.

There was no ceiling above the holding room — the steel bar joists that supported
the roof were exposed. The heat, smoke and fire gases that were produced by
the fire in the loading dock flowed into the holding room and had direct access to
the interstitial void space above the main showroom.
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Figure 6: The holding room was located within the walls of the original building. An open garage
door provided a direct path for the fire to spread from the loading dock into the holding room.

Facade and Parapet

The facade that was constructed across the front of the Sofa Super Store gave it
the appearance of one large structure when viewed from the street. The parapet
above the front wall made the showroom buildings appear to be approximately
23 feet tall, while the roofs behind the parapet were 12 to 14 feet in height. This
feature prevented ladder access to the roof from the front of the building. The
parapet also created a visual obstruction; the roof lines could not be observed
from the ground in front of the building.
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There were no physical or visual obstructions on the sides or at the rear of the
showroom building. The roof lines could be viewed from the sides and the rear
and the different construction types and ages of the structures were evident from
these vantage points. The roofs were easily accessible from ground ladders.

Roof Coverings

The roof coverings over all the different sections of the Sofa Super Store
incorporated corrugated metal decking or sheet metal roof panels. A metal roof
deck tends to retain heat and fire gases within the building until the structure
collapses, unless vertical ventilation openings® are available to release them. In
the absence of vertical ventilation, the hot gases will tend to mushroom (spread
horizontally) over a large area.

A series of aerial photographs that were taken over several years indicate that
the flat roof above the grocery store was originally constructed with a built-up
covering of tar and gravel on top of the steel deck. The photographs indicate that
a layer of sprayed-on foam insulation was applied to this roof between 1998 and
2001. The additional insulation would have increased the tendency to retain heat
and fire gases within the building.

It could not be determined if the built-up tar and gravel layers were removed
before the sprayed-on coating was applied or if the new material was applied on
top of the old roofing. Most of the roof coating and membrane materials, including
the foam insulation, were consumed by the fire, leaving only the corrugated metal
decking. Analysis of the debris indicated that the roofing incorporated a 4-inch
thick layer of polyurethane foam, a roof membrane, protective coatings and
ballast (small rocks).

If the tar and gravel layers remained in place, or a substantial residue of tar, the
additional risk of a combustible roof deck fire would have been present. This type
of fire can occur when the heat of a fire under a metal deck roof causes tar above
the deck to melt. The melted tar can drip into the void space through the joints in
the metal decking: the flammable vapors released by the tar are then ignited in
the void space.

The roofs above the west and east showroom additions were corrugated sheet
metal, attached directly to the metal stringers or metal supports with screws.
Approximately 3 inches of fiberglass insulation was installed underneath the
metal roof, within the interstitial void spaces.

® Firefighters routinely use power saws to cut vertical ventilation openings in roofs.
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Limited Access and Ventilation Openings

There were very few openings in the exterior walls of the Sofa Super Store, other
than the large windows across the front of the showrooms. The limited openings
restricted the number of points where firefighters could enter the buildings to
attack a fire and also limited the potential for horizontal ventilation. The metal roof
deck over the main showroom and the sheet metal roof coverings over the newer
areas presented significant barriers to vertical ventilation. The firefighters had
very few options to release the smoke and heat that entered the showroom
areas.

Power saws with metal cutting blades would have been required to provide
vertical ventilation openings to release the smoke and heat. A limited number of
translucent plastic panels were installed in the roof above the loading dock and
the warehouse. These panels tend to melt or burn away when exposed to a fire;
however they did not provide sufficient openings to create effective vertical
ventilation.

The limited number of openings in the exterior walls was also a very significant
factor in relation to exit paths that were available to the firefighters who were
operating inside the showrooms. There were very few exits and all of the exit
doors, other than the main entrance, were either locked or secured by
mechanical devices.

Site Arrangement

Access for fire apparatus to the Sofa Super Store was limited to the front parking
lot, facing Savannah Highway, and the driveways along the east and west sides
of the showroom buildings. The driveway on the east side was obstructed by
parked delivery trucks at the time of the fire. A gate was installed across the west
driveway, which provided access to the loading dock and a delivery door at the
northwest corner of the warehouse. The gate was unlocked and opened by a
store employee before the first fire apparatus arrived.

A narrow footpath provided the only access to the rear of the east and main
showroom buildings. This area was obstructed by fences and several trees. A
small building on an adjacent property created an exposure directly behind the
original grocery store building.

The warehouse extended back to Pebble Road on the south side of the property.
The south wall of the warehouse was accessible from the street, while fences
obstructed access to the east and west sides. The property on the east side of
the warehouse was residential and provided very limited access for fire
apparatus. Most of the property on the west side was vacant except for a small
building adjacent to the front section of the warehouse.
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Public Water Supply and Hydrants

The closest hydrants to the Sofa Super Store property were in the residential
area on Pebble Road; however, there was no access from this side of the
property to the showroom buildings or the loading dock area. There were no
hydrants in the section of Savannah Highway directly in front of the showroom
buildings. Hydrants were located to the east and west on Savannah Highway and
on side streets north of Savannah Highway.

The closest hydrant to the front entrance was approximately 500 feet northwest
at the intersection of Blitchridge Road and First Drive. The closest hydrant to the
east was on the north side of Savannah Highway, approximately 1500 feet from
of the main entrance. A hydrant that was previously located on the east side of
Wappoo Road, north of Savannah Highway, had been removed before the fire
occurred®,

The east-west water main in Savannah Highway was 8 inches in diameter. The
east-west main diverted one block north to First Street, between Blitchridge Road
and Wappoo Road. The water mains in Wappoo Road were 8 inches to the south
of Savannah Highway and 10 inches to the north.

Flow test records indicated that most of the hydrants in the area could deliver
1200 to 1400 gallons per minute at 20 psi residual pressure when tested
individually. There were no test records to indicate the total flow that would have
been available from a combination of hydrants flowing simultaneously.

® The hydrant had been removed because it was in a location where it was frequently struck and
damaged by trucks entering the adjacent property.
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Figure 7: Fire hydrants and water mains in proximity to the fire scene.
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Charleston Fire Department
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The Charleston Fire Department

The City of Charleston occupies an area of almost 110 square miles with a total
estimated population of 121,247. The city includes the original peninsula area,
bounded by the Ashley and Cooper Rivers, as well as parts of Johns Island,
West Ashley, James Island, and Daniel Island.

In 2007, the Charleston Fire Department included 19 fire companies, operating
out of 14 fire stations. The Department employed 246 sworn members and 14
civilians with an operating budget of 14.9 million dollars.

The fire suppression crews worked on a 24 hours-on/48 hours-off work schedule,
staffing 16 engine companies and three ladder companies. A minimum of four
members were assigned to each company on each shift, although most
companies operated with 3 crew members on duty most of the time. If staffing
was short on a particular shift, ladder companies could be operated with a
minimum of two on-duty members. On occasion, a ladder company would be
removed from service due to staffing shortages.

An Assistant Fire Chief was assigned to command each shift. The Assistant
Chief responded to alarms in a first-due district in the peninsula area of the city
and to working incidents city-wide. The city was divided into four battalions with a
Battalion Chief on duty in each district at all times.

The standard response to a reported structure fire was two engine companies,
one ladder company, and a battalion chief. A third engine company would
automatically respond to the scene of any working fire and a third engine
company was also dispatched to alarms for high rise buildings. Depending upon
the area of the city where an incident occurred, the initial dispatch to a structure
fire or a report of a working fire would initiate the relocation of additional
companies to cover the area vacated by the responding units.

At the time of the Sofa Super Store fire, the Charleston Fire Department did not
use greater alarms to bring additional resources to the scene of an incident. The
chief officer in command of the incident would specifically request additional
companies through the dispatcher.
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Figure 8 — Charleston Fire Department fire stations and company locations. At the time of the
fire, Engines 16 and 19 were housed at Fire Station 16.
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Figure 9 — Fire stations and company locations in the West Ashley and Peninsula areas,
including Saint Andrews Fire Stations 1 and 2.

Mutual Aid

At the time of the Sofa Super Store fire, the Charleston Fire Department did not
routinely utilize mutual aid resources for response to emergencies. The
Charleston Fire Department would occasionally request mutual aid units from
surrounding agencies, particularly during periods of exceptional activity or when
a mutual aid unit was closer to an emergency incident than any available
Charleston company. Similarly, Charleston Fire Department units were
occasionally, but not systematically, requested to provide mutual aid to the
surrounding cities and districts. The Charleston units were generally called to
assist the local jurisdiction at a major incident or to respond to calls when the
local companies were unavailable.

In areas such as West Ashley, where Charleston and Saint Andrews fire stations
are located close to one another and the jurisdictional boundaries are particularly
complicated, there was limited coordination between the two departments. In
many cases, both departments would be called to respond to the same incident,
or one department might arrive and determine that the incident was actually in
the other’s jurisdiction. In other cases, units from one fire department would
literally drive past the other department’s fire station during a response.
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The Sofa Super Store was located within the Charleston city limits; however most
of the adjacent properties were within the Saint Andrews response district.
Several of the Saint Andrews units that responded to the Sofa Super Store fire
were deployed to protect exposures that were within their own jurisdiction, while
other Saint Andrews companies were involved in operations on the main fire
building.

The Charleston and Saint Andrews firefighters generally worked cooperatively
when they responded together; however their apparatus, equipment, staffing and
standard operating procedures were not compatible. In most cases the
companies from each agency would operate under their own command
structures with “loose coordination” between the two departments. The
operational effectiveness of mutual aid operations tended to depend on the
particular individuals who were on duty and responded to the scene.

Most of the fire departments that serve areas adjacent to the City of Charleston,
including Saint Andrews, operate their own individual dispatch centers. Their
radios are on a separate 800 MHz trunking system, however the technology is
compatible with the City of Charleston system and most agencies have the
frequencies and talk groups of the neighboring departments programmed into
their portable and mobile radios. The Saint Andrews dispatchers routinely
monitor the Charleston radio system due to the proximity of their districts.

Following the Sofa Super Store fire, the Charleston Fire Department and the
other fire departments in the area have participated in several initiatives to
develop a more effective mutual aid system. Several of the surrounding fire
departments are planning to consolidate their communications centers along with
Charleston County EMS.

Page 50



SOFA SUPER STORE FIREFIGHTER FATALITY INVESTIGATION REPORT

Units by order of arrival:
Battalion 4

Car 2

Engine 10

Engine 11

Ladder 5

Engine 16

Car 1

Engine 12

Engine 15

Engine 19

Engine 6

Battalion 5

Saint Andrews Car 3
Saint Andrews Engine 2
Saint Andrews Rescue 1

Engine 3

(Dispatched:
(Dispatched:
(Dispatched:
(Dispatched:
(Dispatched:

(Dispatched:

19:09 - On Scene:

19:10 - On Scene:

19:09 - On Scene:

19:09 - On Scene:

19:09 - On Scene:

19:10 - On Scene:

(On Scene: 19: 16)

19:10)
19:11)
19:11)
19:11)
19:12)

19:15)

(Dispatched: 19:12 - On Scene: 19:17)

(Dispatched: 19:13 — On Scene 19:17)

(Dispatched: 19:15 - On Scene 19:20)

(Dispatched: 19:16 — On Scene 19:21)

(On scene: 19:24)
(On scene: 19:24)
(On scene: 19:25)

(On scene: 19:25)

(Dispatched: 19:31 — On Scene 19:40)

A listing of firefighters assigned to each apparatus and fire department vehicle is

included as Appendix A.
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Incident Chronology
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Fire Discovery

The fire at the Sofa Super Store originated at approximately 19:00 hours (7:00
p.m.) on Monday, June 18, 2007. The store was open for business at the time,
although no customers were present. There were five employees working in the
showroom area and one in the workshop at the rear when the fire was
discovered.

The weather recorded at the Charleston International Airport at 19:00 on
June 18, 2007 was clear, 79 °F (26 °C), with 82 % relative humidity. The
winds were 9 to 11 mph from 190 to 200 degrees (south-southwest), and
the barometric pressure was 30.0 — 30.05 in. hg.

The fire was first reported by a passer-by who observed smoke and flames at the
rear of the Sofa Super Store, near the loading dock. The passer-by called 9-1-1
on his cell phone to summon the fire department and went into the store to alert
the employees that their building was on fire.

After being alerted by the passer-by, a store employee obtained a fire
extinguisher, walked back through the showroom to the holding room and
entered the loading dock through the open garage door. Inside the loading dock
enclosure he encountered moderate smoke and observed flames entering from
the exterior around the frame of the door at the top of the ramp. He discharged
the dry chemical extinguisher, attempting to keep the flames from spreading to
the interior of the loading dock. After expending the contents of one extinguisher,
he returned to the showroom to obtain a second extinguisher.

When the employee returned with the second extinguisher, he was unable to re-
enter the loading dock due to the heavy smoke condition that had developed in
the loading dock and the holding room. He estimated that smoke had completely
filled this area in less than one minute. He discharged the second extinguisher
from the holding room into the loading dock through the garage door opening.

While he was operating the second fire extinguisher, the employee heard one of
the fire doors rolling down into position. The employee could not see which door
had closed through the heavy smoke; however, the only fire door that he could
have heard operating in this area was located at the end of the corridor leading to
the warehouse. The fusible link release mechanism for this door was inside the
holding room. This suggests that the fire had extended into the loading dock and
sufficient heat had passed through the opening, from the loading dock into the
holding room, to cause the fusible link to release the automatic closing
mechanism. The fire door probably closed at approximately the same time the
first firefighters were arriving at the Sofa Super Store.
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Initial Response

The first call reporting the fire was made to Charleston 9-1-1 and transferred to a
fire dispatcher at 19:07:58”. The caller reported a “huge fire at the back...” of the
Sofa Super Store. At 19:09:02 hours, Engines 11 and 10, Ladder 5, and Battalion
Chief 4 were dispatched for a possible structure fire behind the Sofa Super Store
at 1807 Savannah Highway.

When the alarm was transmitted, Battalion Chief 4 responded immediately from
Fire Station 11, which is located one mile east of the fire scene on Savannah
Highway. Battalion Chief 4 observed a column of smoke and reported “heavy
smoke coming from that direction” as he pulled out of the fire station and turned
toward the fire. When this message was transmitted, Engine 16 self-dispatched
as the third-due engine company, according to the Charleston Fire Department
response policy, and Engine 15 began to relocate from downtown to cover the
West Ashley district. The on-duty Assistant Chief (Car 2) was at Fire Station 11
for dinner and responded when he heard the “smoke showing” report.

Battalion Chief 4 was the first unit on the scene at 19:10:46 hours, less than 2
minutes after the initial dispatch. He pulled into the driveway on the west side of
the fire building where he observed a fire immediately in front of the loading dock,
with flames reaching above the roofline. The initial report from Battalion 4
indicated trash and debris burning outside the building; a few seconds later he
added that the fire might have extended into the building. Battalion Chief 4 then
backed his car out of the driveway to make room for an engine company to come
in and attack the fire.

Engine 11 was slightly delayed leaving quarters because the apparatus was
being washed on the rear ramp and some equipment had to be placed back into
compartments. The column of smoke was visible as Engine 11 responded
westbound on Savannah Highway and heard Battalion Chief 4 report a trash and
debris fire at the rear of the building. Engine 11 turned south on Wappoo Road
and then west on Pebble Road to approach the warehouse from the rear.

Upon reaching the south side of the warehouse, Captain 11 realized that the fire
was between the warehouse and the main building and could not be accessed
from Pebble Road. Engine 11 continued on to Stinson Drive and returned to
Savannah Highway, approaching the fire scene from the west.

" The all of the times cited in this report have been adjusted to correspond with a common time
base as described in the introduction.

Page 54



SOFA SUPER STORE FIREFIGHTER FATALITY INVESTIGATION REPORT

The Assistant Chief continued west on Savannah Highway to the front parking lot
of the Sofa Super Store, where he met Battalion Chief 4 near the northwest
corner of the building. The two chief officers had a brief exchange at that
location; the Assistant Chief indicated that he would go inside the store to check
for fire extension into the building, while Battalion Chief 4 should go to the west
side of the building and direct operations in that area.

PHASE ONE OPERATIONS -19:11 10 19:18

Offensive Strategy

Engine 10 was the first fire company to arrive at the front of the building®. At
19:11:45, the Assistant Chief directed Engine 10 to back down the driveway on
the west side of the Sofa Super Store. Battalion Chief 4 walked back along the
west side of the building. As soon as he reached the loading dock area, he
advised the Assistant Chief that the fire had extended into the building. Flames
were visible inside the loading dock through a large ventilation fan opening in the
west wall.

At 19:12:04, the Assistant Chief contacted Engine 16 with instructions to come
inside with him when they arrived on the scene. At 19:12:49 he called for Engine
12 to be dispatched to the fire.

When Engine 11 reached the front of the building, Captain 11 noted that Engine
10 had taken the first-arriving engine position and that Engine 11 would be
responsible for laying the supply line. He directed his crew to lay a supply line to
Engine 10.

Captain 11 went to the front door and entered the showroom to check for fire
extension into the building. Inside the showroom he met the Assistant Chief and
two store employees. The employees led them back through the main showroom
and to the right, through an opening into the west showroom. They arrived at the
double doors that provided access from the west showroom to the loading dock.
They did not observe any indications of smoke or fire in the main showroom and
only encountered a small amount of smoke at the ceiling level when they
reached the double doors.

The Assistant Chief opened one of the double doors and they immediately
observed smoke and flames involving furniture on the loading dock to the right of
the doorway. The draft pulled the door out of his hand as air from the showroom
was drawn toward the fire. Captain 11, who was wearing protective clothing, was
able to pull the door closed with a gloved hand.

8 Engine 10 arrived faster than usual, because they were returning from training when the alarm
was transmitted. Engine 10 was less than one minute behind Engine 11 approaching the fire
scene. When Engine 11 turned on Wappoo Road, Engine 10 continued west to the front of the
fire building.
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At 19:13:17 Captain 11 transmitted the message, “I need an inch-and-a-half
inside this building.” This message was not specifically directed to anyone.

At 19:13:46, The Assistant Chief ordered Engine 15 to respond to the fire with
instructions to bring a 1-1/2 inch line inside the building to the right side. (Engine
15 was en route to fill-in at Station 11 at that time.)

Engine 10

When Engine 10 was in position on the west side of the building, Captain 10
pulled a booster line (1-inch diameter, rubber hose on a reel) and began to attack
the exterior fire, while Firefighter 10 and Engineer 10 deployed a 1-1/2 inch
preconnected line.

After knocking down most of the exterior fire, Captain 10 and Firefighter 10
advanced the 1-1/2 inch line up the ramp and into the loading dock through the
sliding door. They were able to advance approximately 20 feet into the loading
dock while directing their stream onto the burning furniture.

Engine 11

While Captain 11 went inside the Sofa Super Store with the Assistant Chief,
Engineer 11 prepared to lay a supply line to Engine 10. Firefighter 11, following
the Charleston Fire Department standard operating procedure, took the soft
sleeve (the hose used to connect a pumper to a hydrant) and a hydrant wrench
and set out on foot, eastbound on Savannah Highway toward a hydrant.
Anticipating a first due arrival, he had already donned his full protective clothing
and SCBA backpack - he removed his SCBA and left it on the street in front of
the Sofa Super Store.

Firefighter 11 was at the intersection of Savannah Highway and Wappoo Road
when he observed Engine 11 repositioning at the front of the building. Assuming
that the plan had changed, he returned to the fire scene, where he obtained
another SCBA from the apparatus and prepared to enter the fire building.

Ladder 5

Ladder 5 arrived at 19:12:25 and positioned the tower ladder at the front of the
Sofa Super Store near the main entrance. When Captain 11 transmitted the
request for a line inside the building, Captain 5 directed Engineer 11 to position
his apparatus near the front doors, with the rear toward the building. The crew of
Ladder 5 then began advancing a 250 foot preconnected 1-1/2 inch attack line
from Engine 11 into the building.
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Presumably, Captain 5 had heard the Assistant Chief call for Engine 12 to
respond to the fire, followed by Battalion Chief 4’s instruction to Engine 12 to lay
a supply line to Engine 10. This instruction was transmitted immediately after
Engine 12 was dispatched to the fire and a few seconds before Captain 11 called
for a line inside the building. This would have caused Captain 5 to believe that
Engine 11 was uncommitted. In addition, Engine 11 was on the street in front of
the building at that time, while Engine 10 had backed down the driveway on the
west side and could not be seen from the front of the building.

Captain 11 encountered the crew of Ladder 5 advancing hose into the main
showroom and directed them toward the double doors. He asked Captain 5 why
Engine 11 was at that location instead of laying a supply line for Engine 10.
Captain 5 replied that another company was providing the supply line for Engine
10.

As the hose line was extended, they realized that the 250 foot preconnected line
was not long enough to reach the double doors. Captain 11 went outside and
disconnected the hose from the outlet at the rear of Engine 11. He then removed
the nozzle from the other preconnected line and joined the two lines together,
extending the attack line to 500 feet®. He helped feed the additional hose through
the front doors and into the showroom, assisted by Firefighter 11.

At 19:14:10 the Assistant Chief advised Battalion Chief 4 that the fire on
the loading dock was advancing toward the retail area. He reported “I've
got fire inside the rear of the building and it's walking its way right on into
the showroom.” The Assistant Chief believed that the wall between the
loading dock and the west showroom was brick construction and that the
firefighters would be able to stop the progress of the fire at the double
doors.

The Assistant Chief called for the attack line from Engine 11 to be charged at
19:15:05. Ladder 5 called for the line to be charged at 19:15:56. By this time,
Captain 11 and Firefighter 11 were with the crew of Ladder 5 at the double doors,
waiting for the line to be charged. There was only a moderate amount of smoke
and no sensation of heat in that part of the building at that time. Captain 11 sent
Firefighter 11 back to the apparatus to determine why the line had not been
charged.

® The direct rectilinear distance from the main entrance to the double doors was approximately
188 feet - measured straight back from the front entrance, followed by a right turn to reach the
west showroom and a left turn to reach the double doors. The showroom aisles were narrow and
did not provide a direct path from the entry point to the loading dock. While 250 feet of hose
would not reach the doors, extending the line to 500 feet provided approximately 200 feet of
excess hose that had to be distributed along the length of the line. Each additional length of hose
creates additional friction loss (reduction in pressure) as water flows through the hose.

Page 57



SOFA SUPER STORE FIREFIGHTER FATALITY INVESTIGATION REPORT

Photo 3: The earliest photo of the front of the Sofa Super Store, taken at approximately 19:16.
(Photo courtesy of Lindsay Ackermann)
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After waiting a few moments for the line to be charged, Captain 11 returned to
the main entrance, where he found that Engineer 11 was unable to engage the
pump on Engine 11. Engine 11’s apparatus had an idiosyncrasy that required the
pump panel throttle control to be fully retracted when the apparatus was placed
in pump gear. If the throttle was advanced, even minimally, the pump would go
in gear but the pump panel throttle would not operate.

Being familiar with the vehicle, Captain 11 was able to perform the required
procedure and successfully engage the pump and charge the 1-1/2 inch attack
line. He then went back inside the building, where he observed that Captain 5
was operating the 1-1/2 inch line inside the loading dock and Engineer 5 was
positioned at the double doorway. The members from Ladder 5 were using their
self-contained breathing apparatus at that time.
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1" Booster Line
1-1/2" Hose Line

E10

Savannah Highway

Figure 10: Initial attack hose lines in operation. (Approximate time 19:16)
1: 1” booster line from Engine 10 attacking exterior fire.

2: 1-1/2” preconnect from Engine 10 advanced into the loading dock
3: 1-1/2” preconnect from Engine 11 advanced by Ladder 5 crew through the

showrooms to the double doors and into the loading dock.

The fire has extended across the loading dock and into the holding room.
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Engine 16

At 19:15:15, the Assistant Chief directed Engine 16 to come to the front of the
building and to bring a 2-1/2 inch hose line through the front door. Captain 16
and Firefighter 16 went to the rear of Engine 11 and began to remove 2-1/2 inch
hose, while Engineer 16 parked the apparatus on Savannah Highway and
donned his protective clothing and SCBA. Upon reaching Engine 11, Engineer 16
encountered Engineer 11 who told him that he needed a supply line.

Engineer 16 checked with Captain 16 and then returned to his apparatus,
removed his SCBA and turnout coat, and pulled enough hose from the 2-1/2 inch
bed to hand the end of the supply line to Engineer 11. At 19:17:36, the Assistant
Chief transmitted, “Alright, 16, go to the hydrant.”

Captain 16 and Firefighter 16 advanced the 2-1/2 inch attack line through the
showrooms to the double doors. When they reached the area in front of the
double doors, they encountered Captain 11 and the crew from Ladder 5.

Engine 12

Engine 12 was dispatched to the fire at 19:12:53. Immediately after the dispatch
message was transmitted, Battalion Chief 4 instructed Engine 12 to lay a supply
line to Engine 10'°. Battalion Chief 4 repeated the instruction to Engine 12 as
they were arriving on the fire scene at 19:17.

Engineer 10 had pulled a 2-1/2 inch hose line from Engine 10 out to Savannah
Highway to wait for the arrival of Engine 12. Engineer 12 connected the 2-1/2
inch line from his apparatus to the line from Engine 10, while Captain 12 and
Firefighter 12A walked back toward the loading dock. Firefighter 12B started out
on foot toward the hydrant that was located at the intersection of Blitchridge
Road and 1% Drive. When the engine arrived at the hydrant, Firefighter 12B
completed the hook-up procedure. At 19:20:31 Engineer 12 advised Engine 10
that he was charging the supply line.

Fire Chief

The Fire Chief arrived on the fire scene at 19:16:32 and met Engineer 12 shortly

thereafter as he was connecting the 2-1/2 inch hoses from Engine 12 and Engine
10 together. The Fire Chief pointed the way to the hydrant and secured the hose

as Engine 12 laid the supply line to the hydrant.

19 This instruction was acknowledged by Captain 12 as he prepared to respond.

Page 61



SOFA SUPER STORE FIREFIGHTER FATALITY INVESTIGATION REPORT

The Fire Chief then met briefly with the Assistant Chief in the parking lot near the
northwest corner of the fire building. The Fire Chief indicated that he would direct
operations at the rear of the building, where the fire appeared to be most severe,
while the Assistant Chief should continue to direct operations at the front of the
building.

Engine 15

When Engine 15 arrived on the scene at 19:17, the 1-1/2 inch line that had been
taken into the building by Ladder 5 was already charged with water. The 2-1/2
inch line that had been stretched by Engine 16 was still dry.

PHASE TwO OPERATIONS - 19:19 10 19:25

Captain 10 and Firefighter 10 operated their 1-1/2 inch line inside the loading
dock for 3 to 4 minutes before the fire intensified, forcing them to crouch down
and then begin to back out. At that moment the fire burned through their hose
line, causing it to rupture near the doorway where they had entered. The rupture
sent a heavy spray of water upward that provided a safe path for Captain 10 and
Firefighter 10 to exit. When they reached the exterior, Firefighter 10 realized that
the lens of his SCBA face piece was deformed from the heat exposure. Captain
10 noted that while they were inside, there were indications that another line was
operating on the fire from the opposite side of the loading dock.

Captain 12 and Firefighter 12A reached the loading dock just after Captain 10
and Firefighter 10 had exited from the loading dock. They clamped the ruptured
line, pulled the nozzle outside, and replaced the damaged section of hose.
Captain 12, Captain 10, and other firefighters then attempted to advance the 1-
1/2 inch line back into the loading dock. The Fire Chief, who had just arrived in
that area, instructed them to back out and hold their position at the doorway — not
to take the line back inside the loading dock.

At 19:19:36, Captain 16 called for the 2-1/2 inch attack line that had been taken
into the showroom to be charged. The Assistant Chief advised Engineer 11 not to
charge the 2-1/2 inch line until the supply line from Engine 16 was charged®*.
Captain 16 was not advised of the delay in charging the line.

Captain 11 was with Captain 16 near the double doors and began using air from
his SCBA while waiting for the 2-1/2 inch hose line to be charged. During this
period Captain 16 made a statement to the effect that, “if this fire gets behind us,
we’re in big trouble.”

' Engine 11 was already operating a 1-1/2 inch line using water from the 750 gallon on board
tank. The additional flow from the 2-1/2 inch line would have consumed the remaining water
supply in approximately 2 minutes.
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After waiting additional time for the line to be charged, Captain 11 went back out
to Engine 11 to find out if there was a problem. Smoke was banking down in the
main showroom and he noted that the temperature was increasing. Captain 11
had to follow the hose line to find his way out. He heard the voices of two
crewmembers from Engine 19 who were on their way into the showroom as he
was leaving.

1" Booster Line

1-1/2" Hose Line

2-1/2" Hose Line

,,,,,,,,,,,,,,,, 2-1/2" Hose Line (uncharged) | |

E16 i
= 6

—1 =il
E15 E19

Figure 11: Additional hose lines stretched. (Approximate time 19:20)
4: 2-1/2” attack line (uncharged) from Engine 11 advanced by Engine 16.
5: 2-1/2” supply line for Engine 10 — Engine 12 pumping at hydrant.
6: 2-1/2" supply line for Engine 11 — Engine 16 en route to hydrant.
The fire is still concentrated in the loading dock and the holding room, although heat
and smoke are spreading into the adjacent areas, including the void spaces above the
showroom ceilings.
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Engine 15

After their arrival on the scene at 19:17:30, Captain 15, Firefighter 15A and
Firefighter 15B went directly to the front entrance and followed the two hose lines
into the building at approximately 19:19. They encountered smoke approximately
halfway back into the showroom and stopped to don their SCBA face pieces.

After advancing farther into the store, Captain 15 directed Firefighter 15B to go
back outside to get a hose line and bring it inside*?. When he returned with a
booster line from Engine 11, Firefighter 15B was unable to find his Captain or
Firefighter 15A in the smoke-filled interior. Engineer 15 entered the showroom
after the other members of Engine 15 but was unable to locate them in the
smoke. (Approximate time 19:20)

Engine 19

Engine 19 reported on the scene at 19:20:08. The apparatus was parked in the
middle turning lane of Savannah Highway and all three crew members entered
the showroom through the front doors. The Assistant Chief met Captain 19 in the
front part of the showroom and directed him toward the area where Engine 16
and Ladder 5 were already operating. Engineer 19 and Firefighter 19 followed
Captain 19. The Assistant Chief recalled that there was enough smoke in the
showroom at that time to obscure visibility, but conditions did not require the use
of his self-contained breathing apparatus.

Engine 6

Engine 6 was directed to respond to the fire scene by the Fire Chief at 19:19:12,
with instructions to “Park your truck in the middle of the street on Savannah
Highway and come in the front door.” After reporting on the scene at 19:21:50,
Captain 6 and Firefighter 6 followed the hose lines through the front door into the
showroom. (Approximate time 19:23) Heavy smoke was banked down to the
floor a few feet inside the showroom; they had to use self-contained breathing
apparatus and feel their way along the hose lines to find their way to the back of
the store.

At 19:23:09 the Fire Chief called the Assistant Chief and asked “Alright, Larry,
how we looking inside the store?” The Assistant Chief replied “Chief, I'm trying to
get back to it now.”

12 Captain 15 had previously instructed Firefighter 15B to stay close to him, because it was the
firefighter's first duty shift on the Charleston Fire Department.
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Engineer 6 donned his protective clothing and SCBA and entered the showroom
approximately one minute behind Captain 6 and Firefighter 6. (Approximate time
19:24%) He noted that the atmosphere was clear for a few feet inside the front
door, before he encountered a wall of dark smoke from floor to ceiling. He
followed the hose lines leading toward the rear of the main showroom.

Operations inside the Showrooms

At this point in the operation, approximately 19:25, all of the firefighters who were
inside the showrooms were operating in zero visibility conditions.

Eight firefighters are presumed to have been in the vicinity of the double doors at
the rear of the west showroom at this time: Captain 5, Engineer 5, Firefighter 5,
Captain 16, Firefighter 16, Captain 19, Engineer 19 and Firefighter 19.

Captain 15 and Firefighter 15A were in the rear of the main showroom, most
likely in the area close to the holding room, searching for the fire. (They had
turned to the right after reaching the rear of the main showroom.) The
temperature was increasing as they penetrated deeper into the building, although
no flames were visible. Captain 15 told Firefighter 15A that they had to stop the
fire from advancing across the rear of the showroom. He directed Firefighter 15A
to try to find a hose line while he continued to search*.

Firefighter 15B had obtained a booster line from Engine 11 and was looking for
his Captain in the main showroom. He was alone inside the showroom for
several minutes, while encountering increasing heat. At some point he observed
a red glow overhead and began to flow water from the booster line toward the
ceiling. He operated the booster line in this area for several minutes.

Engineer 15 had entered through the front doors and was also looking for the
other members of his company inside the smoke-filled showroom. His low air
pressure alarm activated and he went outside to obtain a replacement air
cylinder for his SCBA.

Firefighter 11 had also re-entered the showroom and was looking for his Captain
in the rear of the main showroom. He heard the voices of other firefighters,
although he could not see them.

Captain 6 and Firefighter 6 were in the rear of the main showroom, probably in
the vicinity of the holding room. They were encountering increasing temperatures
as they attempted to locate the fire.

¥ The entry time for Engineer 6 may have been as late as 19:26 or 19:27. He recalled that a
civilian had told him that someone was still inside the building as he was entering through the
front doors.

% Firefighter 15A recalled that they had heard radio traffic referring to a person trapped in the rear
of the building. He believed that they were searching for the person and the fire simultaneously.
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Engineer 6 was unable to find the other members of his company inside the
smoke-filled store. He followed the hose lines to the rear of the main showroom
noting that the temperature was increasing as he moved deeper into the store.
He was aware of the presence of other firefighters in the same general area, but
could not identify them. Engineer 6 was carrying a pike pole and when he
reached the back of the showroom, he began trying to open a wall and a section
of the ceiling to see if he could find a concealed fire. He observed flames at the
ceiling level and shouted for one of the other firefighters to bring a hose line™.

Fire Extension into Warehouse

At approximately 19:25, Saint Andrews Fire Department Engine 2, Rescue 1 and
Car 3 arrived at the fire scene with a total of 5 personnel*®. The Assistant Chief
from Saint Andrews met the Charleston Fire Chief on the west side of the fire
building and offered to provide assistance. He reported that the offer was initially
declined.

The fire had extended into the large warehouse at the rear of the Sofa Super
Store property by this time. The Saint Andrews Assistant Chief offered to deploy
his units to attack the warehouse fire from the south side. This offer was
accepted and the Saint Andrews Assistant Chief began directing his companies
to set-up on Pebble Road. Eventually, Saint Andrews Engine 1, Engine 7, and
Ladder 1 operated on Pebble Road.

Firefighter 12B returned from the hydrant and began forcible entry into the
warehouse with Firefighter 12A. Off-duty firefighters and a fire department
mechanic who had arrived on the scene assisted with the forcible entry.

Two additional 2-1/2 inch hand lines were deployed from Engine 10 to attack the
fire in the warehouse. Both 2-1/2 inch lines were positioned in front of the large
roll-up door on the north side of the warehouse and began flowing water before
the door was opened. Observing the volume of fire inside the warehouse,
Battalion Chief 4 and the Fire Chief both directed the companies to stay outside
and operate the lines from the doorway.

At 19:25:26, the Fire Chief called Engine 12 to increase the pressure in the
supply line by 50 pounds in order to provide for the increased flow. Several
additional requests for more pressure were transmitted during the following
minutes.

!> Engineer 6 did not have his portable radio. It had been left behind at the apparatus,

'® The Saint Andrews firefighters had been eating dinner at a restaurant a few blocks west of the
Sofa Super Store when they became aware of the incident. They responded to the scene to
determine if the fire was in their jurisdiction or the City of Charleston.
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Engine 3, which had been attending an event in Summerville, was directed to
cover at Fire Station 16/19 at 19:24.

|
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Figure 12: Additional hose lines in operation. (Approx 19:25)
7: 2-1/2" attack line from Engine 10.
8: 2-1/2" attack line from Engine 10.

9: 1” booster line from Engine 11 — advanced into showroom by Engine 15.
The fire has spread to the warehouse and to the void spaces above the main and west
showrooms.
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PHASE THREE OPERATIONS - 19:26 TO 19:37

Trapped Employee Reported

At 19:26:35 one of the two Fire Dispatchers on duty picked-up a 9-1-1 call from

an employee who stated that he was trapped in the rear of the Sofa Super Store.
The trapped individual was calling on his cell phone and was in severe emotional
and physical distress. He said that he was beating on the wall of the building with

a hammer.

Trapped
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L

Savannah Highway

Figure 13: The employee was trapped in a workshop room that was located between the
warehouse and the main showroom. The rescue team came from the front of the showroom
building, around the east end to the rear, and cut through the metal wall to rescue him.
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At the same time, the second Fire Dispatcher advised the Fire Chief that they
were receiving a 9-1-1 call indicating that a person was trapped in the building.
This information had been provided by a Charleston Police 9-1-1 operator who
had spoken to the trapped individual before transferring the call to Fire Dispatch.

The Assistant Chief was inside the showroom when he heard the radio
transmission to the Fire Chief and returned to the front entrance. The store
manager and the assistant manager had previously assured him that everyone
was out of the building. They subsequently noticed that the employee’s car was
still in the parking lot and told the Assistant Chief that he must still be inside at
the back of the building.

At 19:27:55, the Fire Chief called the Assistant Chief and advised him that they
had the door open to the back building and a stacked tip nozzle flowing water
inside. The Assistant Chief responded that the managers had confirmed that an
employee must still be in the building. The Fire Chief told the Assistant Chief,
“Just do what we can do.”

The Assistant Chief then walked around the east end of the building to the rear,
accompanied by the two managers. When they reached the southeast corner of
the building they encountered a locked gate blocking their path. At 19:28:42 the
Assistant Chief called on his portable radio for “any firefighter that’s in front, up
by number 11” to come to the rear to assist him.

Battalion Chief 5 had just arrived at the front entrance when he met the Assistant
Chief who was headed toward the rear of the building. He was attempting to
assist Engineer 11 with a water supply problem when he heard the Assistant
Chief calling for manpower. Four Saint Andrews firefighters, who had been
advised of the trapped employee by a police officer, were approaching the front
of the building at that time. These firefighters had arrived aboard Saint Andrews
Engine 2 and Rescue 1.

Battalion Chief 5 and three Saint Andrews firefighters went around the east end
of the building to assist with the rescue. Saint Andrews Captain 2 called his Chief
and asked him to bring the thermal imaging camera to the front of the building®’.
He also instructed the fourth Saint Andrews firefighter to obtain a circular saw
from their apparatus.

The firefighters forced entry through the gate and worked their way around to the
rear of the building to the workshop area, where one of the managers indicated
that the employee should be located. Based on the sound of the hammer and the
manager’s directions, they began to cut a hole in the metal exterior wall of the
workshop.

" The Saint Andrews Assistant Chief attempted to deliver the thermal imaging camera to the
Charleston Fire Chief who was unaware that it had been requested and said that it was not
needed at that time.
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Almost immediately, the trapped individual stuck a hand out through the opening.
The opening was quickly enlarged to allow the firefighters to pull the man to
safety. At 19:31:19 Battalion Chief 5 reported “Car 5 to Dispatcher — we got the
man.”

Engine 3 was ordered to respond to the fire scene by the Fire Chief at 19:31:11.
After acknowledging the order, the Fire Chief directed them to supply water to
Ladder 5 when they arrived on the scene.

Photo 4: Saint Andrews firefighters
escort the rescued civilian to the front
of the building at approximately 19:33.
(Photo courtesy WCIV)

Firefighters in Distress

The recorded radio traffic included 16 distress messages that were transmitted
by firefighters inside of the Sofa Super Store. Distress messages were recorded
from Firefighter 16, Firefighter 5, and Engineer 5. The recordings included
additional distress messages in which the firefighter speaking could not be
identified. None of these messages were heard by a command officer on the
scene.

The first fragment of a distress message was recorded at 19:27:44 when an
unknown firefighter is heard saying “... lost inside or ... trapped inside”. The first
clearly discernable distress message, “... which way out?” was transmitted by
Firefighter 16 at 19:29:00. Firefighter 5 called for help at 19:30:22. Engineer 5
activated the emergency button on his portable radio at 19:34:40 and later
identified himself on the radio. A complete transcript of all radio and telephone
recordings is contained in Appendix B of this report.
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Engineer 6 was somewhere in the rear of the main showroom, enveloped in
smoke, when a panic-stricken firefighter ran into him. Within seconds, other
firefighters ran into Engineer 6 and one of them crawled between his legs. He
was unable to identify the firefighters in the complete darkness; however, he had
no doubt that they were disoriented and they were either running out of air or had
already run out of air. Engineer 6 was only in contact with the firefighters for a
few seconds.

A moment later Engineer 6 encountered Firefighter 15A, who was also
disoriented and running short of air. Firefighter 15A had located a charged 1-1/2
inch hose line on the floor and followed it to the nozzle. The line was entangled in
furniture and he was unable to move it. At this point the heat conditions were
becoming severe.

Firefighter 15A lost contact with the hose line and realized that he was alone and
lost in the smoke. He could not find Captain 15 in the area where they had been
together a few moments earlier. When he met-up with Engineer 6, his low air
pressure alarm was vibrating. Engineer 6 told Firefighter 15A that he was in
contact with a hose line and they could use it to find their way out. They followed
the line back until they could hear the sound of Engine 11, which was outside the
main entrance. From that point they followed the sound until they were outside
the building. They exited at approximately 19:33 hours.

Engineer 6 then went back inside, following the hose lines toward the rear of the
store. By this time, Captain 6 had located the 1-1/2 inch line and followed it to the
nozzle. The atmosphere was very hot and flames were visible overhead. Captain
6 opened the nozzle and began flowing water, while Firefighter 6 attempted to
pull more hose. Captain 6 believes that he was at the double doors and flowing
water into the loading dock.

Captain 6 operated the line for a few minutes and then shut down the nozzle to
assess conditions. When he reopened the nozzle, water flowed momentarily and
then stopped. He waited for the flow to be restored until flames began swirling
overhead and the heat became too intense to remain in that area. At that point,
Captain 6 abandoned the 1-1/2 inch nozzle and tried to find his way out. He was
disoriented and his air supply was exhausted when he encountered Engineer 6.
Engineer 6 led his Captain and Firefighter 6 back to the main entrance, exiting at
approximately 19:35 hours.
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Photo 5: The crew of Engine 6 and Engineer 15 emerge from the structure. Battalion Chief 5 is
breaking a window in the background. This photo was taken at 19:35:14. (Photo courtesy Bill
Murton, Charleston Police Department)

Engineer 15, Firefighter 15B and Firefighter 11 also made their way out of the
showroom at approximately the same time. Each of them had remained inside
the showroom until their low air pressure alarms began vibrating and then
followed the hose lines back to the main entrance. Firefighter 15A had obtained a
replacement air cylinder for his SCBA and briefly reentered the showroom. He
exited a second time as conditions inside the showroom became untenable.
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Figure 14: Conditions in the rear of the showrooms changed quickly, causing the firefighters to
abandon their hose lines and attempt to find their way out of the building. The fire was extending
from north to south inside the warehouse at the same time. (Approximate time 19:28 — 19:29)
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Reaction to Firefighters in Distress

The first person outside the building to become aware that firefighters were in
trouble inside was an off-duty Battalion Chief (Car 303), who was enroute to the
scene in his personal vehicle. He heard traffic on his portable radio that indicated
a firefighter was lost and unable to find his way out of the building. The radio
traffic was not heard by anyone at the fire scene.

Car 303 attempted to contact the Fire Chief at 19:30:27 to advise him of the
situation, but was unable to establish contact on the busy radio channel. He
continued to the fire scene as quickly as possible, parked his vehicle, and located
the Fire Chief on the west side of the fire building, near the loading dock. The
face-to-face exchange with Battalion Chief 303 was the Fire Chief’s first
indication that firefighters were in distress.

A series of radio messages between the Fire Chief and the Assistant Chief
began at 19:33:08. At that time, the Assistant Chief was just returning to the
front of the building after participating in the rescue of the trapped employee at
the rear. The Fire Chief told him that someone had called a “Mayday” and asked
if everyone was out at the front of the building. The Assistant Chief responded
that firefighters were still inside the building at the front. A few seconds later he
reported that Firefighter 15A had come out of the building, but that he had not
called a “Mayday”.

The Assistant Chief noted that conditions inside the showroom had deteriorated
radically since he had left to go around to the rear of the building. The interior
was now filled with smoke down to the floor and smoke was issuing from the
front doors.

The Fire Chief reached the front entrance at approximately 19:35. The Assistant
Chief directed Battalion Chief 5 and two Saint Andrews firefighters to begin
breaking the windows, hoping to provide visibility for the firefighters who were still
inside®®. Captain 6, Engineer 6, Firefighter 6, and Engineer 15 all exited through
the main doors at 19:35, just as the first windows were being broken.

Photographs indicate that there was severe heat stratification inside the store at
the time the windows were broken. The images indicate that the temperature at
the upper level was very hot, down to within 6 feet from the floor. The sequence
of photographs indicates that outside air was initially drawn into the showroom
when the windows were broken. Within approximately one minute the flow
reversed and heavy smoke began to issue from the windows.

'8 Neither the Fire Chief nor the Assistant Chief could recall directing anyone to break the
windows. Several witnesses reported that the order was first given by the Fire Chief and then
repeated by the Assistant Chief.
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Photo 6: Firefighters break out windows to the right of the store entrance. Note air being drawn
into the broken windows to the left of the firefighters. The heat stratification inside the showroom
is evident. This photograph was taken at 19:35:31. (Photo courtesy of Bill Murton, Charleston
Police Department)
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Photo 7: Smoke begins to flow from the broken windows on both sides of the store entrance.
This photograph was taken at 19:36:05. (Photo courtesy of Stewart English)

Rescue Attempt

The Fire Chief directed two Saint Andrews firefighters (Firefighters SA1 and SA2)
to try to enter the store to locate the missing firefighters. Battalion Chief 303, who
had just arrived at the front entrance, and Engineer 6, who had obtained a fresh
SCBA cylinder, also attempted to enter and conduct a search for the missing
crews. The two search teams entered and penetrated a short distance into the
store before the rapidly increasing heat forced them to retreat. Firefighters SA1
and SA2 reported that they were briefly in contact with at least one of the missing
firefighters inside the showroom, but they were unable to hold onto him.

Both rescue teams observed flames overhead and a flame front moving rapidly
from the right rear quadrant of the main showroom toward the front. They
described the furniture displays igniting progressively. The heat damaged their
protective clothing and all of them suffered first and second degree burns as they
crawled out. Flames began issuing from the front windows to the right of the main
entrance within seconds after they escaped.
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The first flames came through the large windows to the west of the main
entrance at approximately 19:37:37. The main showroom became fully involved
in flames approximately one minute later as the fire spread across the front of the
building from east to west. Within two minutes flames were issuing from all of the
large windows across the front of the main showroom while the contents of the
west showroom were igniting.

At 19:38:09, the Fire Chief broadcast “Everyone abandon the building.” Captain
11 sounded the air horn on Engine 11 as a signal to abandon the building at
approximately the same time. Firefighters SA1 and SA2 noted that the air horn
was blowing as they were crawling back toward the front door. They were the last
firefighters to escape from the building.

Battalion Chief 303 and Engineer 6 made one last attempt to enter through the
front of the building with a hose line. They were only able to advance a few feet
before they were forced to back out.

PHASE FOUR OPERATIONS — AFTER 19:38
Defensive Strategy

When the fire came through the front of the store, Engine 16 was pumping a
single 2-1/2 inch supply line to Engine 11 at the front door. Engine 12 was
pumping a single 2-1/2 inch supply line to Engine 10 in the alley on the west side
of the fire building. Ladder 5 was setting up in the field to the west of the store,
waiting for Engine 3 to provide a water supply. Engine 6, Engine 15, Engine 19,
and Saint Andrews Engine 2 and Rescue 1 were all parked on Savannah
Highway. Engine 3 arrived on the scene at 19:30:19.

Initially, all the hose lines at the front of the structure led into the building and
could not be used by firefighters on the exterior. The lines that had been
stretched into the showroom remained charged until they were reported to be
free flowing inside the building some time later.

An additional 2-1/2 inch attack line was assembled and attached to a discharge
on Engine 11. A booster line that had been spraying the ground below Engine
11 was moved to the door. The 2-1/2 inch line was charged, but the limited water
supply available to Engine 11 rendered it ineffective. A second 2-1/2 inch
handline began to operate at the front of the building at approximately 19:46.
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Photo 8: Firefighters flow a 2-1/2 inch handline at the front of the store. (Photo courtesy
Charleston Post and Courier)

Ladder 5 began to flow water onto the warehouse and the west showroom at
approximately 19:46. Initially, Ladder 5 was supplied by a single 2-1/2 inch line.
A second supply line was charged at approximately 19:52. Firefighters used
Engine 19's apparatus to lay an additional supply line.

A partial collapse of the building facade occurred at approximately 19:50.
Firefighters had been operating in the collapse zone moments earlier; however,
no injuries occurred. A second partial fagade collapse occurred at approximately
19:56.

The roof of the west showroom began sagging into the store in stages beginning
at approximately 19:52. The roof over the main showroom collapsed at
approximately 19:56.

Firefighters on the west side of the structure flowed several handlines into the

warehouse and the loading dock area. At approximately 20:00, firefighters
began opening holes in the west wall and flowed water into the west showroom.
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Firefighters on the east side of the structure forced entry to two sets of doors on
the east wall. An entry was attempted when they heard the sound of a PASS
device inside the building; however, they were forced to back out due to fire
conditions. Firefighters also cut access panels into the south wall of the east
showroom to search for the missing firefighters and attack the fire inside.

Charleston Ladder 4 arrived on the scene at approximately 19:56. The ladder
was backed into the parking lot near Engine 11 and the aerial tower was
elevated. Ladder 4 began flowing water onto the main showroom and east
showroom at approximately 20:03. The water supply for Ladder 4 was
established by Saint Andrews Engine 4 using 4-inch supply line.

Car 3, Ladder 1, Engine 1, and Engine 7 of the Saint Andrews Fire Department
set up on Pebble Road to protect residential exposures from the fire that was
consuming the warehouse. Handlines and a ladder pipe (elevated high-volume
water stream) were used in these efforts. The ladder pipe went into service at
approximately 20:03.

The main and west showrooms burned extensively. The contents and interior
finishes of these showrooms were almost completely consumed. Fire spread
into the east showroom was limited because the three fire doors leading to that
part of the building closed automatically. The full closure of one door was
blocked by a piece of furniture. All of the contents of the east showroom were
damaged to some extent, although the structure remained standing after the fire
was brought under control.

A number of units from surrounding fire departments, rescue squads, and
Charleston County EMS responded to the scene or provided coverage from
Charleston Fire Department stations. Most of the off-duty Charleston firefighters
reported to the scene to offer their assistance.

Missing Firefighters

There was an immediate realization that one or more firefighters were missing
inside the Sofa Super Store, although several individuals stated that they
assumed, or at least hoped, that the missing individuals had found other exits
and managed to escape. There was no command board or accountability system
in place to identify the crews that had gone inside or who had come out.

Firefighter 15A reported that he had lost track of his Captain somewhere inside
the store and that Firefighter 15B could be with him. Several radio transmissions
were made calling for Captain 15 or anyone from Engine 15; there was no
response. Firefighter 15B was later located working on the exterior of the building
on the west side, near Engine 10.
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A list of missing members was assembled by identifying apparatus on the scene
and attempting to find the crew members assigned to each apparatus. Engine 11
was parked at the front of the building and Engineer 11 could not account for
Captain 11 or Firefighter 11. They were subsequently located performing other
tasks on the incident scene.

The Ladder 5 crew members were not initially identified as missing, because
their apparatus was in operation on the west side of the building and it was
assumed that they were in the aerial platform of the ladder flowing water on the
fire. It was later discovered that Ladder 5 had been repositioned and was being
operated by off-duty personnel. All three members assigned to that company
were missing.

Captain 16 and Firefighter 16 were subsequently added to the missing list, along
with Captain 19 and Firefighter 19. Engineer 19 was added to the list when it was
determined that he was not with his apparatus.

Recovery Operations

When the main body of fire had been suppressed, the Fire Chief and senior
officers conferred on how best to search for the remains of the missing
firefighters. A team was assembled to begin searching the main showroom area
at approximately 20:40 hours. They began their efforts walking on top of the
collapsed roof.

Void spaces were found in some areas that allowed firefighters to drop down
under the deck to perform a search. At 21:08 firefighters discovered the remains
of a firefighter. The firefighters believed that they had located Captain 15, the
only firefighter known to be missing at that time. When the coroner arrived and
the firefighter’s identification was located, the firefighter was identified as
Engineer 19. At the time Engineer 19 was identified by the coroner, his name
was not on the list of missing firefighters. The remains of Firefighter 19 were
found in the same area a short time later.

Hydraulic rescue tools and power saws were needed to remove the metal roof
that had collapsed over the main showroom. After the roof decking and other
wreckage had been removed from the area of the bodies, the County Coroner
and a photographer came inside to document the scene. The remains were then
packaged in body bags and carried out to the Coroner’s vehicle in rescue
baskets.

Additional search teams were organized to continue searching for the missing
members. The recovery process continued through the night.
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Locations of Deceased Firefighters

The remains of all nine deceased firefighters were found in the main and west
showroom buildings. The locations of the bodies suggest that all of the deceased
firefighters were searching for ways out of the building when they either ran out
of air or became incapacitated by the rapidly growing fire. The circumstances
suggest they were lost in the heavy smoke and became disoriented.

Eight of the firefighters were last seen in the vicinity of the double doors that
connected the west showroom to the loading dock, or headed in that direction.
The ninth deceased firefighter (Captain 15) was last seen in the same general
area, but the last surviving firefighter to see him alive, Firefighter 15A, believes
that they were on the opposite side of the wall that separated the main and west
showrooms. All of the deceased firefighters appeared to have been trying to
move away from that area of the building.

All of the deceased firefighters died from combination of smoke inhalation and/or
thermal burns. These types of injuries are consistent with being lost or
disoriented in a hazardous atmosphere or overwhelmed by rapidly developing
fire conditions. Analysis of their air supplies indicates that they were all running
out or had run out of air.

The evidence indicates that the structural collapse of the roof occurred after the
firefighters were incapacitated or deceased. The roof of the main showroom did
not collapse until almost 20 minutes after the interior became fully involved in fire.
The roof collapse did not cause their deaths.
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Victim Locations
1 Engineer 19

2 Firefighter 19
3 Firefighter 16
4 Engineer 5

5 Captain 16

6 Captain 19

7 Captain 5

8 Captain 15

9 Firefighter 5

Savannah Highway

Figure 15: Locations of the deceased firefighters as recorded by the Charleston County
Coroner.
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ANALYSIS
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Fire Analysis
Fire Origin

The fire is believed to have originated outside the loading dock, adjacent to the
wooden ramp*®. Packing materials and discarded furniture were frequently piled
in this area, awaiting pick-up by a disposal service. The source of ignition is
believed to have been discarded smoking materials: the area adjacent to the
ramp was used by Sofa Super Store employees as a smoking area.

A fire at this location could quickly spread to the loading dock via the crawl space
under the wooden deck or through gaps between the sheet metal wall panels
and the front of the deck. The fire could also enter the loading dock through a
large ventilation fan opening or through gaps around the sliding doors.

The information provided by the store employee who used a fire extinguisher
inside the loading dock indicates that flames were initially observed around the
door at the top of the ramp. The fire had extended into the loading dock by the
time the first firefighters arrived and heat and smoke were already flowing into
the holding room.

The loading dock was approximately 2,200 square feet in area and contained a
substantial quantity of furniture and other fuels, including containers of flammable
liquids®. The dock was constructed of wood and the structure built to enclose it
was wood frame covered by sheet metal. The fire had immediate access to all of
this fuel.

The Assistant Chief and Captain 11 did not observe any indications of smoke or
fire in the main showroom when they first entered. They could not see into the
holding room as they passed through the main showroom and entered the west
showroom. After entering the west showroom they observed a small quantity of
smoke at the ceiling level, just inside the double doors.

When the double doors were unlatched, the intensity of the fire was sufficient to
suck the doors open and draw air from the showroom into the loading dock. They
observed a free-burning fire involving the furniture on the loading dock. The main
body of fire was to the right of the opening and flames were advancing toward
the doorway.

1% The official investigation of the fire cause and origin had not been completed when this report
was prepared. The information relating to fire cause and origin in this report is tentative and
unofficial.

20 NIST fire protection engineers estimated the magnitude of the fire in the loading dock at
between 50 and 125 MegaWatts.
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Fire Extension

Analysis of the fire spread indicates that the fire extended from the loading dock
into three separate areas of the Sofa Super Store complex:

1. Into the holding room and then into the interstitial void space above the
main showroom:

2. Through the sheet metal wall into the interstitial void space above the west
showroom:

3. Through the sheet metal wall into the warehouse.

The fire probably was extending through the open doorway from the loading dock
into the holding room when the double doors from the west showroom to the
loading dock were opened, or soon after. Highly combustible cushions were
stored on racks in the holding room and probably became involved in the fire
very quickly. The fire in the holding room could not be observed from the
showrooms.

The burning furniture produced large quantities of thick smoke and hot fire gases.
The visible smoke was rich in soot and particulates that obscured visibility, while
the gases produced by the fire included large quantities of carbon monoxide,
which is highly toxic. The gaseous mixture probably contained additional highly
toxic products of combustion, including cyanides, along with a rich mixture of
unburned or partially burned hydrocarbons that were released from the burning
materials. The gaseous mixture was probably hot enough to burn, but lacked
sufficient oxygen to ignite within the confines of the structure.

The smoke and hot gases had direct access to the interstitial void space above
the main showroom ceiling. The absence of a ceiling in the holding room
provided an unobstructed path for the smoke and hot fire gases into this void and
spread horizontally above the ceiling.

The heat produced by the fire would have caused the sheet metal panels in the
walls adjacent to the loading dock to deform, creating a series of gaps at the
seams. The smoke and heated products of combustion would have penetrated
through these gaps into the west showroom as well as the warehouse. Inside the
west showroom a layer of gypsum wallboard had been installed on steel studs
attached to the inner surface of the wall. The interior wall extended from the floor
to a short distance above the suspended ceiling and would have caused any
smoke and heat that penetrated through the sheet metal to be directed upward
into the void space above the west showroom.
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The hot fire gases were probably flowing into and accumulating within the void
spaces above the ceilings in both showroom areas by the time the first hose lines
were being advanced into the building. The heated fire gases had access to the
void spaces on both sides of the wall that divided the main and west showrooms,
which caused the wall to be ineffective in limiting the spread of the fire.

The rich mixture of hot flammable gases could accumulate and spread
horizontally above the suspended ceilings, over the heads of the firefighters who
had entered the showrooms. When the void spaces were filled, the smoke would
have begun to bank down into the showrooms, obscuring their visibility.

The presence of smoke and hot gases above the ceiling void spaces could have
been detected from below by opening ceilings or, possibly, by scanning overhead
with a thermal imaging camera. The only thermal imaging camera that was on
the scene at that time was assigned to Ladder 5 and was not taken into the
building. A second thermal imaging camera arrived on the scene with the Saint
Andrews units. This is the camera that was offered to the Fire Chief and later
used at the rear of the warehouse by Saint Andrews firefighters.

The void space above the main showroom also enclosed the lightweight steel bar
joists that supported the roof. This type of roof structure can collapse quickly and
suddenly if the unprotected steel is exposed to the heat of a fire.

The metal roofs retained the heat and fire gases inside the structures, causing
them to spread horizontally over a large area. Vertical ventilation would have
been the only feasible tactic to release the hot gases from the void spaces above
the showrooms. Total containment of the fire would have required rapid vertical
ventilation on three sides; north, south and east of the loading dock.

The fire was probably extending into the warehouse at the same time that it was
extending into void spaces above the showrooms. The only separation between
the loading dock and the warehouse was a single thickness of sheet metal, with
furniture in direct contact or in close proximity on both sides. The fire probably
ignited contents inside the warehouse by conduction and/or radiation from the
heated metal wall.

Conditions inside the Main Showroom

The atmosphere inside the showrooms was clear during the early stages of the
incident. Several witnesses reported that the atmosphere inside the main
showroom was still clear when the 2-1/2 inch back-up line was advanced and
positioned near the double doors. Captain 16 first called for this line to be
charged at 19:19:36 hours; however, it could not be charged until the supply line
from Engine 16 to Engine 11 was charged.
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Captain 11 noted that the 1-1/2 inch line was operating inside the loading dock,
through the double doors, when Captain 16 and Firefighter 16 arrived with the 2-
1/2 inch line. Captain 5 was operating the nozzle, backed-up by Engineer 5. The
members from Ladder 5 were using their self-contained breathing apparatus at
that time.

Captain 11 began using air from his SCBA while he was with Captain 16 in the
rear of the west showroom, waiting for the 2-1/2 inch line to be charged. He
encountered heavier smoke and heat in the main showroom on his way outside
to determine why there was a delay in charging the line. This was at
approximately 19:22 hours.

Engine 15 reported on the scene at 19:17:30 hours and probably entered the
showroom at approximately 19:19. The crew of Engine 15 encountered smoke
and stopped to don their SCBA facepieces after entering the showroom. Captain
15 was recorded transmitting on his portable radio, through an SCBA, at
19:21:21 hours. Firefighter 15B reported that the smoke was so thick that he
could not locate the other members of his crew after going outside to obtain a
hose line.

The Assistant Chief had donned an SCBA backpack after his first trip into the
showroom. He recalled entering the showroom on multiple occasions, but did not
recall using air from his SCBA?*. He met the crew of Engine 19 as they were
entering and directed them to the area where the interior lines had been
deployed. He recalled that the crew members from Engine 19 were not using
their SCBAs at that time. Engine 19 reported on the scene at 19:20:08 and the
crew members probably entered the main showroom at 19:21 or 19:22 hours.

The crew of Engine 6 reported heavy smoke and zero visibility in the showroom
when they entered at approximately 19:23 hours. They noted that there was a
clear area just inside the front doors, but the smoke was banked down to the
floor beyond that point.

All of the observations are consistent with smoke entering or banking down into
the main showroom at approximately 19:22 hours. This suggests that the
interstitial space above the ceiling had filled with smoke by that time and the
smoke began to bank down into the showroom. A rapid change in smoke
conditions could have been caused by circumstances that allowed more air to
reach the fire, such as a partial collapse of the loading dock roof.

L The radio recordings captured three transmissions from Car 2 at 19:23 and 19:24 hours in
which it sounds like he is using an SCBA. He did not recall using air from his SCBA.
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The surviving firefighters also reported that the atmosphere became hotter with
the passage of time and as they penetrated deeper into the showroom. The
temperature above the ceiling was increasing as the fire progressed. The
firefighters were probably encountering a combination of radiant heat from above
and a convective flow of the hot gases in the upper part of the showroom.

Firefighter 15B reported that he began to operate the booster line while he was
somewhere in the main showroom. He stated that he was enveloped in smoke
and could feel the increasing temperature. He began to flow water when he saw
a red glow in the direction of the ceiling. It was not possible to determine if he
actually observed flames at the ceiling level or through a ceiling vent. The glow
might have been produced by the overhead lights or some other source that was
obscured by the smoke.

Conditions inside the West Showroom

The sequence of events suggest that conditions in the rear part of the west
showroom changed, either gradually or suddenly, and that all of the firefighters
who were operating in that area abandoned their hose lines and began searching
for ways out of the building. It is impossible to determine the exact sequence of
events that occurred, although the critical time was close to 19:27. The radio
transmissions from firefighters in distress began at 19:27 and continued until
approximately 19:35. Engineer 6 encountered the three lost firefighters in the
rear section of the middle showroom at approximately 19:30.

The showrooms had filled with smoke approximately 5 minutes before the
situation became critical. During that period, the firefighters were operating in
near-zero visibility conditions and encountering increasing temperatures. A
sudden change of conditions could have been caused by the collapse of a
section of the ceiling in the rear portion of the main showroom; this event would
have suddenly released a large quantity of superheated fire gases from the
interstitial void space down into the showroom, subjecting firefighters to intense
heat and causing the contents of the showroom to become involved in the fire.
The ceiling failure could have been precipitated by the ignition of gases in the
void spaces or by mechanical failure of the ceiling support system.

It is also possible that a rapid acceleration of the fire, caused by the ignition of
fire gases and flammable vapors in the loading dock or a change in the air flow to
the fire, could have pushed the fire through the double doors and overwhelmed
the rear part of the west showroom. The rapid fire growth would have forced the
firefighters to abandon their positions.
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Engineer 10, who was operating his apparatus on the west side of the building,
reported that he observed the eruption of a fireball from the southeast quadrant
of the loading dock, near the point where the connecting corridor met the
warehouse. This eruption was followed by a puff of dark smoke pushing out from
the void space above the west showroom. Numerous one gallon containers of
flammable liquids were stored in the area where the fireball was observed.
Engineer 10 was the only firefighter who reported this observation and he could
not pinpoint the time when it occurred.

A series of photographs taken on the west side of the building begins at
approximately 19:23 hours®?. These photographs show heavy smoke and flames
at the roof level, above the west showroom, extending toward the front of the
building. Subsequent photos and videos show smoke issuing from below the
roof along the west side of the building. The photos establish that the fire had
extended into the void space above the west showroom at that time; however,
there is no evidence to make a determination if there was fire in this space earlier
than 19:23.

Photo 9:
Fire visible
from the roof
of the retail
area. This
photo was
taken at
19:23:16.
(Photo
courtesy of
Dan Folk)

2 The referenced photos are the earliest series showing the west side of the building that were
obtained during the investigation. Several photographers provided images that were taken during
the following minutes.
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Photo 10: Fire visible
from the roof of the retail
area. This photo was
taken at 19:23:46.
(Photo courtesy of Dan
Folk

Photo 11: Fire Visible
from the roof of the retail
area. This photo was
taken at 19:24:07.
(Photo courtesy of Dan
Folk)
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Interior Hose Lines

After the fire, both of the hose lines that had been stretched to the rear of the
showrooms from Engine 11 (one 1-1/2 inch and one 2-1/2 inch) were found on
the floor of the west showroom near the double doors. The position of the 2-1/2
inch line suggests that water never flowed from the nozzle®.

Three different individuals were reported to have operated a 1-1/2 inch hose line
in the vicinity of the rear part of the west showroom, although there was only one
1-1/2 inch line inside the showroom buildings during that time period. This leads
to the conclusion that they each had the same line at a different time. The crew
of Ladder 5 initially operated this line inside the loading dock. Firefighter 15A
found the nozzle on the floor at around 19:28 or 19:29 and attempted to pull it
free. The firefighters who had been operating the line had obviously abandoned it
and left the area before Firefighter 15A arrived. He subsequently abandoned the
nozzle due to the increasing temperature and his inability to untangle the hose.

Captain 6 found the 1-1/2 inch nozzle on the floor shortly after Firefighter 15A
had abandoned it. Captain 6 flowed water for two or three minutes before the line
lost pressure and finally abandoned it at approximately 19:33 hours. The location
where Captain 6 abandoned the 1-1/2 inch nozzle was in the immediate area
where the deceased firefighters had been operating and within a few feet of the
2-1/2 inch nozzle.

Path of Fire through the Showrooms

Witness observations, photographs, videos, and examination of the fire debris all
indicate that the fire advanced very rapidly through the main showroom, from the
rear to the front, shortly after the windows at the front of the building were
broken. The rate of fire growth was limited by the air supply (ventilation
controlled) as long as the windows were in place. When the windows were
broken, the fresh air supply allowed the fire to grow and progressively ignite the
contents of the showroom. The fire then advanced across the front of the
building into the west showroom.

There is ample evidence that breaking the windows provided air to the fire and
accelerated the ignition of the showroom contents. The windows were broken at
approximately 19:35 and the interior of the main showroom became fully involved
within three to four minutes.

N 19:26:17, Engineer 16 radioed Engineer 11 to advise that he was charging the supply line.
At 19:29:02 Engineer 11 transmitted a message indicating that "water’'s coming right now,” which
suggests that he was charging the 2-1/2 inch line at that time. The first radio transmissions
indicating that firefighters were in distress inside the building were recorded at approximately
19:28.
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Breaking the windows probably accelerated the flashover sequence that
occurred in the main showroom; however there were very few options available
at that time. Firefighters were lost and either out of air or running out of air inside
the building. The interior was filled with heavy smoke and heat that had banked
down from the ceiling to approximately six feet above the floor. If the windows
had not been broken, the atmosphere probably would have become ripe for a
backdraft to occur within a short time.

The most appropriate manner to release the hot smoke and fire gases from the
interior of the building under these circumstances would have been vertical
ventilation, but opening the roof was not a feasible option at that point in time.
There were not enough fire fighting resources, firefighters or equipment, on the
scene at this point to mount an effective roof operation and time was a critical
factor. The roof structure was likely compromised at this point and a roof
operation would have been extremely risky, if the resources had been available.
Breaking the windows was the only option that could have possibly released
enough smoke to allow any of the firefighters to find their way out of the building
— there was no better option available once the incident had progressed to these
conditions.

From the exterior, the fire appeared to advance through the main showroom from
the rear to the front and then quickly spread across to the west showroom. The
fire damage in the mid-section of the west showroom was less severe than the
front and rear areas. This could be an indication that the fire initially entered the
rear part of the west showroom from the loading dock and a second wave
entered from the main showroom at the front of the building.

There was heavy fire inside the west and main showrooms, on opposite sides of
the dividing wall, at approximately the same time. All three fire doors in the wall
between the main and west showrooms failed to close, although the fusible links
operated and caused the mechanisms to release. If the fire doors had closed, the
firefighters who were in the west showroom would have been trapped in this part
of the building. The only exit from the west showroom was locked and the fire
doors would have come down on the hose lines, potentially interrupting the flow
of water.

Two of the three fire doors that separated the east showroom from the main
showroom did close. The third fire door released and closed partially, but was
prevented from fully closing by a coat rack that was in its path. The fire spread to
the east showroom; however, the damage in this area was considerably less
severe than the other showroom areas.
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Fire Extension to Warehouse

The fire extension into the warehouse created a second major fire that was at
least equal in magnitude to the fire in the showroom buildings. The fire spread
through the sheet metal wall that separated the loading dock from the warehouse
and ignited furniture that was stored adjacent to the wall. After entering the
warehouse the fire spread to the racks of furniture that filled the interior of the
building.

The fire in the warehouse was first observed at approximately 19:20 hours and
captured the attention of firefighters who were working in the vicinity of the
loading dock. The large fire in the warehouse distracted the Fire Chief and other
firefighters from observing the indications of fire extension into the void space
above the west showroom. Two additional 2-1/2 inch lines (from Engine 10) were
established to attempt an attack on the warehouse fire. By the time entry could
be made into the warehouse, the situation was too dangerous for firefighters to
conduct interior operations.

The Saint Andrews companies that were assigned to the south side of the
warehouse quickly reached the same conclusion. A thermal imaging camera that
was taken inside the warehouse from the entrance near Pebble Road showed
the fire was advancing quickly from north to south and was beyond the ability of
firefighters to control. A defensive strategy was implemented to protect the
residential exposures.
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Analysis of Fire Department
Operations
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Incident Management
The analysis of operations conducted at the scene of the Sofa Super Store fire
begins with an examination of the organization that was established and the
procedures that were implemented to direct and coordinate the efforts of
firefighters.
Incident Commander
The Incident Commander is the individual with overall responsibility for directing
operations. The identity of the Incident Commander may change as the operation
is conducted; however, there is always one (and only one) individual in overall
command of the incident at any point in time.
The essential responsibilities of an Incident Commander are listed in NFPA 1500,

Standard on Fire Department Occupational Safety and Health Program, and
include:

(1)  Arrive on-scene before assuming command

(2)  Assume and confirm command of an incident and take an effective
command position

3) Perform situation evaluation that includes risk assessment
4) Initiate, maintain, and control incident communications

5) Develop an overall strategy and an Incident Action Plan (IAP) and assign
companies and members consistent with the standard operating
procedures

(6) Initiate an accountability and inventory worksheet

(7) Develop an effective incident organization by managing resources,
maintaining an effective span of control, and maintaining direct
supervision over the entire incident, and designate supervisors in charge
of specific areas or functions

(8) Review, evaluate, and revise the incident action plan as required

(9) Continue, transfer, and terminate command
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The Incident Commander is expected to evaluate and continually reevaluate the
situation and to determine the appropriate strategy based on risk management
considerations. The Incident Commander is also expected to assign resources
and direct a coordinated fire suppression operation.

The first arriving unit at the Sofa Super Store fire was Battalion Chief 4. He
performed a rapid visual size-up of the situation on the west side of the
building and directed the positioning of the first arriving engine company.
He did not formally assume command and did not perform the listed
functions of an Incident Commander. When the Assistant Chief arrived,
less than 60 seconds behind him, Battalion 4 took a position on the west
side of the fire building.

According to Charleston Fire Department practice, the Assistant Chief
became the Incident Commander upon arrival, by virtue of his rank. He did
not formally assume command of the incident or establish a fixed
command post. He spoke briefly to Battalion 4 near the northwest corner
of the fire building and then went inside the building to perform personal
reconnaissance.

The Assistant Chief supervised tactical operations at the front of the
building and inside the showrooms. He reported that he entered the
showroom on two or three occasions to observe the situation. He
abandoned his post at the front of the building to become personally
involved in the rescue of a civilian at the rear.

According to Charleston Fire Department practice, the Fire Chief became
the Incident Commander by virtue of his rank from the time of his arrival.
He did not formally assume command or establish a fixed command post.
He met briefly with the Assistant Chief at the northwest corner of the
building, before taking personal responsibility for operations on the west
side of the building. No chief took overall command of the entire incident
scene. The Fire Chief operated at the tactical level, directly supervising
task level work.

The Fire Chief became directly involved in supervising tactical operations
in the vicinity of the loading dock and the warehouse during the critical
phase of the incident. This should not be the role of the Incident
Commander. He was not in a position to view or to manage the overall
incident.

The Fire Chief and the Assistant Chief were operating independently,
supervising operations in different areas. There was no effective
coordination between them.
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» There was no systematic size-up of the situation (360° view) and no one
was in a position to view the overall incident scene.

= There was no overall strategy for attacking the fire. Operations were
conducted independently from two different sides of the incident.

= There was no accountability system in place to keep track of the position,
function, and status of companies and members operating in different
areas.

= The communications process was not controlled. The Fire Chief, the
Assistant Chief, and Battalion Chief 4 were all issuing orders and
providing direction independently, using a single overloaded radio
channel. Critical messages, including distress message from firefighters
inside of the structure, were not heard.

Strategy

The Incident Commander is responsible for determining the strategy that will be
used to conduct fire fighting operations and for the formulation of a plan to
implement that strategy through tactical assignments. The strategy — either
offensive or defensive — defines the overall plan that will be used to attack the
fire.

At the Sofa Super Store incident, the absence of an effective overall Incident
Commander and an appropriate command structure resulted in the
establishment of two separate operational commands. Both teams were
attempting to attack the fire simultaneously, with no coordination between them.

The two groups attempted to conduct simultaneous offensive attacks into the
loading dock from diagonally opposite directions. Both offensive attacks were
unsuccessful and the firefighters were forced to retreat.

The firefighters who were attacking from the west side were close to an exit and
were able to escape when the increasing volume of fire forced them to retreat.
The fire that burned through their hose line created a heavy protective spray that
allowed them to make a safe escape from an extremely dangerous situation.

The firefighters who were attempting to attack the fire from the front of the
building were approximately 200 feet inside a complex building when the
situation became untenable, forcing them to abandon their attack. Nine
firefighters lost their lives because they were too deep inside a highly
combustible smoke-filled building and could not find their way back to the
entrance or locate alternative exits before they ran out of air or were
overwhelmed by the fire.
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The offensive strategy was appropriate during the first stage of the operation,
based on the conditions that were observed. The Assistant Chief believed that
the fire could be contained within the loading dock. If the offensive strategy had
been successful, the incident would have had a positive outcome — the fire in the
loading dock would have been suppressed and any fire extension into the
adjacent areas would have been stopped before it could spread.

The initial evaluation of fire conditions was based on incomplete and partially
erroneous information. The Assistant Chief believed that the walls between the
loading dock and the showrooms were brick construction and that the fire could
be stopped at the double doorway. He was unaware of the unprotected opening
from the loading dock into the holding room, as well as the direct exposure of the
warehouse to the loading dock.

At a critical point, the fire fighting strategy should have changed from offensive to
defensive and the firefighters operating inside the showrooms should have been
withdrawn. The decision to withdraw the interior companies should have been
based on several factors:

= The fire in the loading dock was not controlled;

= Companies were operating deep inside a building with only one identified
exit;

= The interior of the building was difficult to navigate and contained a very
high fire load,;

= The interior of the building had filled with smoke, reducing visibility to zero;
= No ventilation actions had been initiated to relieve the smoke condition;

= The companies that were working inside the showroom had only one
operating hose line with a very limited water flow capability;

= The engine company that was supplying that line did not have a
continuous water supply;

= A larger hose line had been stretched and positioned to back-up the first
line; however the line could not be charged since a water supply had not
been established to Engine 11 and only tank water was available at this
point;

= There was visual evidence (that was not observed by any fire officer or

firefighter) that the fire had extended into the void space directly above the
area where the firefighters were operating;
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= There was no Rapid Intervention Team in place and no back-up resources
were available at the fire scene. Resources were committed to tactical
operations as quickly as they arrived.

The decision to switch from offensive to defensive strategy should have been
made early enough to allow the firefighters who were operating inside the
showrooms to withdraw safely. This critical decision was not made, because
there was no effective Incident Commander coordinating the operation,
continually revaluating the situation, and providing overall direction.

The Fire Chief made a tactical-level decision to switch to a defensive strategy on
the west side of the fire, when he directed the firefighters from Engine 10 to hold
their position at the doorway and not attempt to reenter the loading dock with
their hose line. The firefighters who were operating inside the showrooms
probably could have escaped safely if the same decision had been made at a
strategic level (for the entire incident), and implemented through an appropriate
incident command structure.

Risk Management

Risk management is the fundamental factor that must be considered in
determining the appropriate strategy for each situation. The determination of the
appropriate strategy provides the basis for planning, organizing and conducting
the overall operation. The cornerstone considerations for risk management are
incorporated into the Ten Rules of Engagement for Structural Firefighting,
published by the International Association of Fire Chiefs.

RISK ASSESSMENT

IT IS THE RESPONSIBILITY OF THE INCIDENT COMMANDER TO EVALUATE THE LEVEL OF RISK IN
EVERY SITUATION. THIS RISK EVALUATION SHALL INCLUDE AN ASSESSMENT OF THE
PRESENCE, SURVIVABILITY AND POTENTIAL TO RESCUE OCCUPANTS. WHEN THERE IS NO
POTENTIAL TO SAVE LIVES, FIREFIGHTERS SHALL NOT BE COMMITTED TO OPERATIONS THAT
PRESENT AN ELEVATED LEVEL OF RISK.

AN INCIDENT COMMAND SYSTEM SHALL BE ESTABLISHED, BEGINNING WITH THE ARRIVAL OF
THE FIRST FIRE DEPARTMENT MEMBER AT THE SCENE OF EVERY INCIDENT. THE INCIDENT
COMMANDER MUST CONDUCT AN INITIAL RISK ANALYSIS TO CONSIDER THE RISK TO
FIREFIGHTERS IN ORDER TO DETERMINE THE STRATEGY AND TACTICS THAT WILL BE
EMPLOYED.
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THE RESPONSIBILITY FOR RISK ASSESSMENT IS A CONTINUOUS PROCESS FOR THE ENTIRE
DURATION OF EVERY INCIDENT. THE INCIDENT COMMANDER SHALL CONTINUALLY
REEVALUATE CONDITIONS TO DETERMINE IF THE LEVEL OF RISK HAS CHANGED AND A CHANGE
IN STRATEGY OR TACTICS IS NECESSARY. THE INCIDENT COMMANDER SHALL ASSIGN ONE OR
MORE SAFETY OFFICERS TO MONITOR AND EVALUATE CONDITIONS TO SUPPORT THIS RISK
ANALYSIS.

AT A MINIMUM THE RISK ANALYSIS FOR A STRUCTURE FIRE SHALL CONSIDER:

=  BUILDING CHARACTERISTICS
0 CONSTRUCTION TYPE AND SIZE
O STRUCTURAL CONDITION
0 OCCUPANCY AND CONTENTS

= FIRE FACTORS
O LOCATION AND EXTENT OF THE FIRE
O ESTIMATED TIME OF INVOLVEMENT
0 WHAT ARE THE SMOKE CONDITIONS TELLING US?

=  RISK TO BUILDING OCCUPANTS
0 KNOWN OR PROBABLE OCCUPANTS
0 OCCUPANT SURVIVAL ASSESSMENT

FIRE FIGHTING CAPABILITIES
0 AVAILABLE RESOURCES
OPERATIONAL CAPABILITIES AND LIMITATIONS

TEN RULES OF ENGAGEMENT FOR STRUCTURAL FIRE FIGHTING

ACCEPTABILITY OF RISK:

No building or property is worth the life of a fire fighter

All interior fire fighting involves an inherent risk

Some risk is acceptable, in a measured and controlled manner.

No level of risk is acceptable where there is no potential to save lives or property
Fire fighters shall not be committed to interior offensive fire fighting operations in
abandoned or derelict buildings.

arwdOPE

RISK ASSESSMENT:

1. All feasible measures shall be taken to limit or avoid risks through risk
assessment by a qualified officer.

2. ltis the responsibility of the Incident Commander to evaluate the level of risk in

every situation.

Risk assessment is a continuous process for the duration of every incident

If conditions change and risk increases, change strategy and tactics.

No building or property is worth the life of a fire fighter.

arw
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RISK ASSESSMENT RULES OF ENGAGEMENT

FIRE FIGHTER HIGH MARGINAL Low
INJURY/LIFE SAFETY PROBABILITY OF PROBABILITY OF PROBABILITY OF
RiIsK SUCCESS SUCCESS SUCCESS
Initiate Offensive Initiate Offensive Initiate Offensive
Low operations. Continue operations. Continue operations. Continue
to monitor risk factors. | to monitor risk factors. | to monitor risk factors.
. . Initiate Offensive Do not initiate
Initiate Offensive . i : .
. . operations. Continue offensive operations.
operations. Continue ) . . )
. ) . to monitor risk factors. | Reduce risk to fire
Medium to monitor risk factors. fioh el
Employ all available Be prepar(_ad togo ighters and actively
. . defensive if risk pursue risk control
risk control options. . ;
increases. options.
Initiate Offensive .
. . Do not initiate
operations only with : .
. ; offensive operations o .
. confirmation of . ; Initiate Defensive
High that will put fire

realistic potential to
save endangered
lives.

fighters at risk for
injury or fatality.

operations only.

The risk management guidelines are intended to assist the Incident Commander

in identifying the appropriate strategy for a particular situation.

= Offensive strategy involves committing firefighters to conduct an interior
fire attack. The objective of an offensive attack is to control and extinguish
the fire within the area that is already burning, while preventing extension
to any of the exposures.

= Defensive strategy is directed toward confining a fire within a defined area,
while keeping firefighters outside and in safe operating positions.

The IAFC Acceptable Risk Guidelines would support the initiation of an offensive
attack during the initial stage of the Sofa Super Store incident, if the Incident
Commander believed the fire could be contained to the loading dock without
exposing firefighters to excessive risk. (This situation would be classified as
Medium Risk and Marginal Probability of Success.)

The fire that was burning in the loading dock presented a significant tactical
challenge. The fire involved a relatively large space (approximately 2,200 square
feet) that was filled with highly combustible contents. A successful offensive
attack would have to deliver sufficient fire flow (water) to overcome the volume of
fire within this space.

The situation was greatly compounded by the circumstances. Access to the fire
area was difficult and the building configuration created immediate exposures on
three sides. In addition to delivering a powerful attack to suppress the fire within
the loading dock, the Incident Commander would have to ensure the fire did not
extend into any of the exposures.
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The Incident Commander was responsible for determining whether the available
fire fighting resources had the ability to control and/or contain the fire and
whether this action could be accomplished safely. The risk assessment should
have changed as additional information was obtained and fire conditions were re-
evaluated. If the Incident Commander lacked the capability to conduct a safe and
effective offensive fire attack in the time that was available, the strategy should
have changed to defensive.

As soon as the fire extended into the void spaces above the showrooms, the
situation exceeded the capability of the Charleston Fire Department to control the
fire with an offensive strategy. Multiple large hose lines would have been
required to stop the spread of hot fire gases within the void spaces. The hose
lines would have to be operated by crews operating inside the showrooms and
opening ceilings to attack the fire. This attack would have to be coordinated with
vertical ventilation, opening holes in the roof to release the trapped smoke and
fire gases. The Charleston Fire Department did not have the resources, training,
or leadership that would have been required to conduct an operation of this size
and complexity in the limited time that was available.

A risk management analysis at that point would have determined that attempting
to conduct an interior offensive fire attack under these circumstances placed
firefighters in conditions of unacceptable risk. (The risk analysis would classify
this situation as High Risk and Low Probability of Success.) The revised risk
analysis would dictate a switch to defensive strategy and the withdrawal of all
firefighters from interior positions.

Fire Fighting Tactics

The offensive attack into the loading dock area was unsuccessful for three
primary reasons:

1. The attack was attempted with hose lines that were inadequate for the
size of the space and the volume of fire;

2. The offensive attack was not supported by vertical ventilation;
3. The fire extended into the exposures on three sides of the loading dock.

Two 1-1/2 inch preconnected hose lines were advanced into the loading dock,
one by Ladder 5 from the showroom and one by Engine 10 from the exterior.
Each attack line was configured to flow 60 gallons per minute, even though the
nozzles had higher available settings. The combined flow of 120 gallons per
minute was insufficient to control a fire in an area of more than 2,200 square feet
that was loaded with highly combustible furniture.
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The additional 2-1/2 inch hose line that was advanced through the showroom by
Engine 16 would have increased the total flow to approximately 376 gallons per
minute. This line was never operated due to the water supply deficiency. If this
line had been charged, the resulting flow rate probably would have been
insufficient to control the volume of fire in the loading dock. The most commonly
used fire flow formula used in the United States is the one developed by the
National Fire Academy. Using this formula (square feet divided by 3 equals
necessary fire flow) at least 733 gallons per minute would have been required to
suppress the fire within the loading dock.

The two 1-1/2 inch attack lines were advanced into the loading dock from
opposing directions by Ladder 5 through the double doors and by Engine 10 from
the exterior. The line operated by Ladder 5 may have contributed to the
deteriorating conditions that caused the Engine 10 crew to begin backing out
however, this is unlikely. When the limited flows are compared with the volume
of fire in the loading dock, the opposing hose lines probably had very little
influence on each other®.

Neither line was positioned to prevent the fire from extending into the holding
room, which was the most vulnerable direction for fire extension. The fire was
probably extending into the holding room before the interior attack was initiated.

No horizontal or vertical ventilation measures were initiated to support the
offensive attack. Vertical ventilation was needed to release the hot fire gases that
were trapped inside the building and spreading throughout the void spaces. The
ladder company, which would normally be expected to provide ventilation, was
operating one of the hose lines.

No ceilings were opened in the showrooms to check for fire extension into the
void spaces. The thermal imaging camera from Ladder 5 was not brought into
the building. The thermal imaging camera would have allowed firefighters to scan
the ceilings for indications of fire in the void spaces and also might have helped
them find their way out of the smoke-filled building.

When the fire extended into the warehouse at the rear of the property, two
additional 2-1/2 inch hand lines were deployed to initiate an additional offensive
attack into the much larger space. The two additional lines overwhelmed the
water supply that was available to Engine 10, resulting in reduced flows to all of
the lines that were operating on the west side of the fire. The flow from the two
lines had no impact on the volume of fire inside the large warehouse.

2 Captain 10 reported that he sensed the presence of a second line inside the loading dock, but
was driven out by the increasing intensity of the fire and the rupture of the hose line.
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Situational Awareness

The Incident Commander has the ultimate responsibility for making the
determination when strategy should be changed and firefighters should be
withdrawn from interior positions. This requires the Incident Commander to
maintain situational awareness at all times. At a large scale incident, where it is
impossible to monitor the overall situation from one vantage point, the Incident
Commander has to establish an appropriate command structure and rely on
subordinate officers to provide progress and condition reports from different
perspectives.

At the Sofa Super Store incident, the Fire Chief and the Assistant Chief were
operating independently. Neither command officer was aware that the situation
inside the showrooms had changed and the risk factors had become critical. The
factors that should have caused them to switch to a defensive strategy were not
recognized and the critical information was not communicated.

The Assistant Chief neither conducted an overall size-up when he arrived on the
scene nor assumed an effective command position that would have allowed him
to observe the overall situation and manage resource. He went inside the
building to personally evaluate conditions and became personally involved in
tactical operations. His attention was focused on one side of the fire.

When the Fire Chief became the Incident Commander, the Assistant Chief
became responsible for supervising operations at the front of the building and
inside the showrooms. At that point he should have been closely monitoring
conditions inside the building - either directly or by continually communicating
with company officers who were inside the showroom. He also should have been
managing and keeping track of the companies that were operating inside the
building. He should have known where the interior companies were operating
and what they were doing. When the interior began filling with smoke and the
temperature began increasing significantly, he should have directed those
companies to withdraw and immediately advised the Incident Commander,
recommending a change in strategy.

When the trapped civilian was reported, the Assistant Chief left his position at the
front of the building and went around to the rear to personally supervise the
rescue operation. He only became aware of the changing conditions inside the
showrooms when he returned to the front door after the civilian had been
rescued. The situation inside the building had changed radically during his
absence.

The Fire Chief became the Incident Commander within the first 8 minutes of the
incident. He had a brief view of the front of the building when he arrived and
conferred with the Assistant Chief before assigning himself to direct tactical
operations on the west side of the fire.
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The Fire Chief should have established a command post in a location that
allowed him to view the overall situation and direct operations at a strategic
level®. An exterior Command Post position would have allowed him to assemble
information from officers assigned to supervise tactical operations in different
areas and provide direction to them. The Fire Chief’s position on the west side of
the building, directly in front of the loading dock, afforded a very limited view of
the fire scene and he became preoccupied with supervising tactical operations
within that limited area.

The Fire Chief’s attention was initially focused on attacking the fire in the loading
dock. The subsequent extension of the fire into the warehouse captured his
attention for several minutes while he directed companies to set-up for an
offensive attack into that building®. He then became distracted by water supply
issues involving Engine 10 and Engine 12, and later with providing a water
supply for Ladder 5. (Ladder 5 was being set-up on the west side of the building.)

The Fire Chief did not become aware of the critical situation occurring inside the
showrooms until off-duty Battalion Chief 303 arrived on the scene and told him
what he had heard on the radio. He did not have overall situational awareness
and had assumed that the Assistant Chief was conducting a successful operation
to keep the fire from extending into the showrooms.

Miscommunication between the Fire Chief and the Assistant Chief contributed to
the lack of situational awareness. At 19:23:09 the Fire Chief asked. “Alright,
Larry, how we looking inside the store?” and the Assistant Chief replied, “I'm
trying to get back to it now.” This message was interpreted as “We're getting to it
now,” which caused the Fire Chief to believe that the risk of fire extension into the
showrooms had been alleviated.

%% The usual location for a fixed command post would be “Side A” — directly in front of the
building. Because the fire was on the west side at the rear of the building and the parapet blocked
the view from Side A, a more appropriate location for a fixed command post would have been
northwest of the building. If the Command Post had been established directly in front of the
building, an officer could have been assigned to observe operations from the northwest position
and keep the Incident Commander updated.

% Once the fire entered the warehouse, that building and its contents were essentially lost.
Several firefighters, who could have performed more critical tasks, were assigned to force entry
and to prepare hose streams to attempt an interior (offensive) attack into the warehouse. From
the outset, a defensive strategy was appropriate for the warehouse.
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Pre-fire Plan

The Charleston Fire Department routinely conducts pre-fire planning visits at
properties that were considered to be high fire risks. Pre-fire planning serves two
major purposes:

= Pre-fire planning visits make firefighters aware of the general arrangement
and specific details of properties where they may have to fight a fire or
conduct other emergency operations.

= Pre-fire plans (information gathered during pre-fire planning visits) can
provide valuable information that will assist a command officer in
managing an incident at a specific property. This information is particularly
valuable when the property is large and complex or when an incident
could involve unusual risks or hazards to firefighters.

In addition to the familiarization and planning aspects of pre-fire planning, the
process of visiting properties and gathering information often identifies fire
hazards, unusual risks and situations that require special attention. The
appropriate action can vary from providing information or recommendations to
the business or property owner to referring a situation for follow-up by code
enforcement personnel.

The most recent pre-fire planning visit to the Sofa Super Store property had been
conducted on April 26, 2006 by crews from Fire Station 11. An information form
was filled-out and a sketch of the building layout was placed in the file. (A copy of
the pre-fire plan is provided on the following pages.).

The sketch provided a very rough floor plan of the showroom buildings, but did
not include any details of the warehouse, loading dock or other spaces that were
located behind the three showroom buildings. The critical details of the
connections between the loading dock and the showrooms were not
documented.

Knowledge of the building construction and arrangement would have allowed the
Incident Commander to recognize the risk of fire extension in multiple directions
and to identify key points to attempt to stop the fire. This information could have
been provided by a more detailed pre-fire plan.

A complete pre-fire plan would have allowed the command officers to recognize
the risk of fire extension from the loading dock into the west and main showroom
buildings, as well as the warehouse. The presence of a lightweight steel truss
roof over the main showroom also should have been noted.
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The command officers at the scene of the fire did not have access to the limited

pre-fire plan information that had been obtained or to any other information about
the building:

= They were not aware of the complex building configuration;

= They did not know the specific locations where a fire could easily extend
from the loading dock into the adjacent areas;

= They did not know which walls were fire walls.
A detailed pre-fire plan would have provided information on the building
construction and arrangement, contents, access points, exposures, hydrant

locations, available flows, and other factors that could have been extremely
valuable in managing the incident.
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Figure 16: Pre-fire plan information sheet, completed April 26, 2006.
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Figure 17: Pre-fire plan sketch.
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The Charleston Fire Department members assigned to the incident had varying
degrees of familiarity with the Sofa Super Store. Most of the firefighters who were
assigned to companies in the West Ashley area were generally familiar with the
Sofa Super Store and recognized the potential for a major fire at that location. In
addition to conducting pre-fire planning visits, several of the firefighters had
shopped in the store; others had picked-up discarded furniture from the area
where the fire originated for use in training exercises.

The Assistant Chief shopped for furniture in the store during the week before the
fire and was familiar with the showroom layout. In an interview conducted during
the investigation he stated that he would not have committed firefighters to fight a
fire in the showrooms, based on their size, arrangement, and fuel load. He also
stated that he did not observe indications of fire or heavy smoke inside the
showrooms until after the civilian rescue was accomplished.

None of the firefighters interviewed during the investigation were familiar with the

complex arrangement of the buildings at the rear of the property or the
construction details.
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Communications

Communications problems and deficiencies played a very significant role in the
Sofa Super Store fire. Both operational and technological communications
problems were encountered. The single radio channel used during the fire was
severely overloaded and the communications process was not controlled at the
command level.

The recorded radio traffic includes numerous messages that were either missed
or misunderstood due to the volume of traffic and the lack of control over the
communication process. The most critical messages that were not successfully
communicated were the transmissions from firefighters who were in distress
inside the building.

All three command officers on the scene during the early stages of the incident
issued instructions over the radio to companies that were enroute or as they
arrived. The instructions to companies were very brief, such as “Come to the
front door and get me a 2%z and bring the 2%z in here” or “| want you to come on
and park your truck in the middle of the street on Savannah Highway and come
in the front door.” In most cases the response to an assignment was either “copy”
or “10-4” and several instructions were not acknowledged. Some of the
assignments changed before the company arrived on the scene.

Company officers interviewed after the incident indicated they had a general
notion of what the chiefs wanted them to do, or at least where to go, with the
overall understanding that the plan was to go inside the building and attack the
fire. In most cases the companies determined the specific action to be taken
based on their on their own perceptions of the situation.

The Charleston Fire Department operates on an 800 MHz analog trunked radio
system that is shared with the Charleston Police Department. The radio system
provides several optional talk groups for Fire Department use; however all of the
radio traffic relating to the Sofa Super Store incident was conducted on “Fire 1”
which is also used as the primary dispatch channel?’. The single talk group was
severely overloaded with the heavy radio traffic that was generated by the
incident. Additional information about the Charleston Fire Department
communications system is provided in Appendix E.

The Department’s operational policy at the time of the incident left the decision to
the Incident Commander to determine if and when tactical communications for an
incident should be switched to a different talk group. The Incident Commander
could have directed the dispatcher to move the incident to an alternative talk

group.

2l NFPA 1561 requires "one radio channel for dispatch and a separate tactical channel to be
used initially at the incident” [6.1.1]
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The Incident Commander also had the option of activating a local repeater
system that allowed portable radios at an incident scene to communicate in
simplex mode, while relaying their communications to the trunked system
through a vehicle mounted repeater. Mobile repeaters were mounted in the
Assistant Chief's vehicle and in the Battalion Chiefs’ vehicles.

The mobile repeater had been found particularly valuable when companies were
operating inside large buildings and had difficulty maintaining contact with the
trunked system. The trunked system operates from a single radio tower that is
located in Mount Pleasant, approximately 8 miles from the fire scene, and it was
not unusual for the signal from low-power portable radios to have difficulty
reaching the tower.

The portable radios also had “private call” capability which allowed two units to
communicate directly through the trunked system. Private call messages were
not recorded and could not be monitored by anyone else.

All radio traffic on fire department talk groups is recorded at the Communications
Center. The recordings indicate that there was heavy traffic on “Fire 1”
throughout most of the incident. The radio traffic during the critical period jumped
back and forth from one subject to another, with numerous interruptions and
incomplete exchanges®. The recorded radio traffic during this period included
requests for additional companies to respond, dispatch instructions, companies
relocating to cover different areas, instructions for companies arriving on the
scene, requests for hose lines to be charged, and requests for additional
pressure in supply lines.

Many messages and fragments of messages that were not heard at the time
were captured by the recording system and deciphered through repeated
playbacks during the investigation®. All of the transmissions from firefighters
inside the building indicating that they were in distress are included among the
messages that were not heard or understood at the time of the incident. A
detailed transcription of incident radio traffic is contained in Appendix B.

8 NFPA 1500 identifies the responsibility of the Incident Commander to “Initiate, maintain, and
control incident communications” [8.1.8 (4)]

# several individuals who were monitoring the incident on fire station radios and scanners
reported hearing transmissions that were not recorded. A technological analysis of the radio and
recording systems indicates that this is unlikely to occur while the trunked radio system is in
operation. See Appendix E.
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Tactical Communications

Most of the recorded radio traffic involved the dispatchers, command officers,
units en route to the incident, and apparatus operators. There was very little radio
communication involving the members who were conducting interior fire fighting
operations, other than the fragmented distress messages. No progress or
condition reports were transmitted by company officers during the period of
offensive interior operations. The command officers who were on the scene did
not transmit any specific instructions to the companies inside the building or
request any progress reports from them.

Discussions with Charleston Fire Department members indicate that company
officers and firefighters were not in the habit of using their portable radios for
tactical communications while conducting interior operations. The portable radios
were normally carried in an external pouch attached to the firefighter’'s turnout
coat; most radios were not provided with extension microphones and speakers.
Several members indicated that they usually could not hear their radios when
they were working inside buildings and tended not to use them.

Mayday Communications

A portable radio was provided for each on-duty member and several off-duty
members also had “take-home” portables. One of the primary reasons for
providing portable radios for all firefighters was to provide a means to call for
assistance if a member was in distress. The portable radios were equipped with
emergency buttons that transmitted a digital identifier signal to the
Communications Center. The Charleston Fire Department had also adopted a
standard operating procedure establishing the use of the term “MAYDAY” for a
firefighter in need of assistance.

Eight of the nine deceased members had their assigned portable radios with
them. (The radio assigned to Captain 5 remained in the apparatus.) The first
message indicating that a firefighter was in distress was recorded at 19:27 hours.
Fragmented communications from lost and disoriented firefighters continued for
approximately 7 minutes, until 19:34. The recording system captured at least 16
such messages or fragments of messages.

The radio messages indicating that firefighters were in distress were not heard by
anyone at the incident scene, although some of those messages were heard by
other companies in fire stations and by individuals monitoring the incident on
scanners. The term “Mayday” was recorded only one time.

Page 113



SOFA SUPER STORE FIREFIGHTER FATALITY INVESTIGATION REPORT

Several factors contributed to the failure to hear or understand the messages
from firefighters in distress:

= Heavy radio traffic pertaining to several different subjects, including the
rescue of the Sofa Super Store employee from the rear of the building that
occurred during the same time period;

=  Ambient noise at the fire scene;
=  Absence of a fixed Command Post;

= Utilization of low power portable radios on a trunked radio system with za
single reception tower.

No one at the incident scene was specifically assigned to monitor the tactical
radio channel to listen for indications of problems, including mayday messages.
This duty should be routinely assigned within the command structure when
firefighters are conducting interior fire fighting operations.

The critical radio traffic coincides with the period when the rescue of the store
employee was occurring at the rear of the building. During this period, while
firefighters were attempting to call for assistance, the following radio traffic was
recorded:

= Car 1 called for more pressure in the supply line from Engine 12 to Engine
10;

= Car 1 called for Engine 3 to respond to the fire scene and lay a line to
Ladder 5; (Ladder 5 was being set-up by off-duty firefighters on the west
side of the building.)

= Car 2 called for manpower to assist with the civilian rescue operation

= Car 5 reported that the trapped employee had been rescued

= Car 2 called for EMS to respond for the rescued employee

= Engineer 11 advised that he was charging the 2-1/2 inch line

= Engineer 16 called for traffic control on Savannah Highway because cars
were still running over the supply line.

The two dispatchers who were on-duty in the Communications Center were also
exceptionally busy during this period. They heard fragments of messages, but did
not initially recognize that firefighters were calling for assistance. In addition to
monitoring the radio traffic, they were occupied with requesting an ambulance
from Charleston County EMS and answering a rapid succession of telephone
calls. A Battalion Chief monitoring the incident at his station called at 19:31:40
and told a dispatcher that he had heard radio traffic indicating that a firefighter
had lost connection with the hose line and was lost.
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The only individual who understood and reacted to the urgent radio messages
was an off-duty Battalion Chief (Car 303) who was en route to the scene in his
privately owned vehicle and heard the radio traffic on his portable radio. He
attempted to contact the Fire Chief by radio at 19:30:27 to relay the information,
but was unable to reach him. He drove to the scene as quickly as possible and
relayed the information in person to the Fire Chief at approximately19:33. His
face-to-face report to the Fire Chief was the first recognition at the fire scene that
firefighters were in trouble inside the building.

Analysis of the recorded radio traffic indicates that the deceased members
did not attempt to call for assistance until they were in critical distress. All
of the recorded messages indicate that the firefighters are lost,
disoriented, and either running out of air or already out of air. The
firefighters were already in imminent danger, deep inside the building,
when they began to call for assistance.

All of the “firefighter in distress” messages came from the radios assigned
to the deceased members. The recording system did not capture any
distress messages from the surviving members who were operating inside
the building. Seven surviving members were inside the smoke-filled
showroom and had lost contact with their company officers or other crew
members®. At least two of the surviving firefighters were either out of air
or very close to running out of air. None of them used their radios to report
they were in distress or request assistance.

These observations are similar to the behavior of firefighters in several
other incidents where fire departments had not adopted very specific
“Mayday” procedures and conducted extensive training in their application.
Experience suggests that firefighters tend to wait until they are in dire
distress before requesting assistance. Realistic training based on specific
criteria and procedures tends to make firefighters more comfortable
initiating a “Mayday” while there is still time for a Rapid Intervention Team
to take action.

The Charleston Fire Department Standard Operating Procedures included
the use of the term “Mayday” to indicate that a firefighter is in distress. The
SOP indicated that a firefighter should call “Mayday” and describe the
situation as well as possible so that the Incident Commander could
determine the best action. The procedure did not describe specific
situations when a Mayday should be called and did not specify additional
actions that should be taken by the member calling a Mayday, by the
Incident Commander, by Communications Center personnel, or by a
Rapid Intervention Team.

% captain 6, Engineer 6, Firefighter 6, Firefighter 11, Engineer 15, Firefighter 15A and Firefighter
15B.
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The single use of the term “Mayday” was recorded at 19:32:15. The
“Mayday” was not heard by the Incident Commander or by anyone else at
the fire scene. The Communications Center immediately notified the
Incident Commander when a firefighter's emergency button was activated
at 19:34:40.
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FIREFIGHTER SAFETY

Safety Officer

There was no designated Safety Officer at the scene of the Sofa Super Store fire.
The role of an Incident Safety Officer had not been integrated into the Charleston
Fire Department’s standard operating procedures and no members had been
trained to perform this role. A properly trained Safety Officer would likely have
recognized that the situation had evolved to a point where the firefighters inside
the building should have been withdrawn and the incident strategy should have
switched to defensive.

Respiratory Protection

Autopsy reports indicate that all of the firefighters who died in the Sofa Super
Store had inhaled smoke and superheated gases. Their deaths were caused by
a combination of smoke inhalation and thermal burns. All of the firefighters were
wearing self-contained breathing apparatus and had either run out of air, or
encountered overwhelming fire conditions that compromised the integrity of their
breathing apparatus.

At the time of the Sofa Super Store incident, the Charleston Fire Department
used low pressure (2216 psi) self-contained breathing apparatus rated for a
nominal 30 minutes of use. One SCBA was provided for each riding position, with
additional units carried on ladder companies and reserve apparatus. Each
apparatus carried one spare air cylinder for each assigned SCBA. All of the
SCBA units were of similar design and were manufactured by the same supplier,
although at least four different models of different vintage were in use.

The typical experience of firefighters using 30-minute rated SCBA units, while
performing structural fire fighting operations, suggests that a full cylinder will
provide approximately 14 to 16 minutes of operational time®. The low pressure
alarm is required to activate at between 20 and 25% of the full cylinder pressure,
which generally provides 3 to 4 minutes of warning time before a cylinder is
exhausted.

The operational policy of the Charleston Fire Department at the time of the
incident was to refill air cylinders that were at or below 1500 psi. Under this policy
an SCBA that was carried on apparatus was considered “ready for use” with

31 The rated duration of an SCBA is based on an average flow of 40 I/min. Firefighters engaged in
high exertion activities are estimated to consume air at an average rate of 80 I/min and a
maximum rate of 100 I/min. A 30-minute rated cylinder contains approximately 1200 liters of
usable air. This volume of air would be consumed in 15 minutes at a flow rate of 80 I/min.
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anywhere between 1500 and 2216 psi in the cylinder®?. This policy conflicts with
specific requirements of NFPA Standard 1500 and the OSHA Respiratory
protection standard®:.

The refill policy had the impact of potentially reducing the service time of an
SCBA by approximately one-third; a cylinder that was charged to 1500 psi could
be expected to provide only 10 minutes of operating time and the low pressure
alarm would begin to activate after only 6 to 7 minutes of use.

The following table indicates the estimated times that the air supply for each
firefighter working inside the building would have been exhausted, based on a
minimum duration of 10 minutes** and a maximum duration of 16 minutes:

ESTIMATED START EARLIEST LATEST EXIT
TIME (+10 MINUTES) (+16 MINUTES) TIME
Ladder 5
Captain 19:16 19:26 19:32
Engineer 19:16 19:26 19:32
Firefighter 19:16 19:26 19:32
Engine 16
Captain 19:19 19:29 19:35
Firefighter 19:19 19:29 19:35
Engine 15
Captain 19:20 19:30 19:36
Firefighter A 19:20 19:30 19:36 19:33
Firefighter B 19:20 19:30 19:36 19:35
Engineer 19:22 19:32 19:38 19:35*
Engine 19
Captain 19:22 19:32 19:38
Engineer 19:22 19:32 19:38
Firefighter 19:22 19:32 19:38
Engine 6
Captain 19:23 19:33 19:39 19:35
Firefighter 19:23 19:33 19:39 19:35
Engineer 19:24 19:34 19:40 19:35

* Changed cylinder

% An informal survey of Charleston Fire Department apparatus in fire stations found many SCBAs
with cylinders in the 1700 to 1800 psi range and some that were below 1600 psi.

% NFPA Standard 1500

7.14.3 In-service SCBA cylinders shall be stored fully charged.

OSHA Respiratory Protection Standard 29 CFR 1910.134(h)(3)(iii)

...Air and oxygen cylinders shall be maintained in a fully charged state and shall be recharged
when the pressure falls to 90% of the manufacturer's recommended pressure level....

% 10 minutes duration assumes an air utilization rate of 80L/min with a starting cylinder pressure
of 1500 psi.
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The first firefighters observed using breathing apparatus were Captain 10 and
Firefighter 10 who entered the loading dock from the west side at approximately
19:14 hours. They exited before their air supplies were exhausted.

The first firefighters who entered through the showrooms to begin using SCBA
were the three crew members from Ladder 5. They advanced thel-1/2 inch
handline from Engine 11 into the loading dock through the double doors at
approximately 19:16 hours. The low pressure alarms for the three crew members
from Ladder 5 probably activated somewhere between 19:22 and 19:29 hours
and their air supplies probably would have been exhausted between 19:26 and
19:32 hours.

Captain 16 and Firefighter 16 are believed to have donned their SCBA
facepieces at approximately 19:19 hours, based on reports of increasing smoke
conditions inside the store.

Captain 15, Firefighter 15A and Firefighter 15B are believed to have donned their
SCBA facepieces at approximately 19:20 hours, based on their entry time.
Engineer 15 was probably 2 minutes behind the other members of his crew
entering the building. Firefighter 15A had exhausted his air supply when he
exited at 19:33. He had been using his SCBA for approximately 13 minutes.

Captain 19, Engineer 19 and Firefighter 19 are believed to have donned their
SCBA facepieces at approximately 19:22 hours, based on their entry time.

Captain 6 and Firefighter 6 are believed to have donned their SCBA facepieces
at approximately 19:23 hours, based on their entry time. Engineer 6 entered
approximately one minute behind the other members of his crew. Engineer 6 had
approximately 600 psi remaining in his SCBA when he left the building at 19:35
hours, after using air for approximately 11 minutes. Captain 6 had run out of air
when he exited at 19:35, approximately 12 minutes after he entered the
showroom.

The analysis of air supplies and work duration is consistent with the finding that
all of the deceased firefighters inhaled lethal or potentially lethal concentrations
of carbon monoxide and other fire gases. This is also consistent with the reports
provided by survivors who encountered members who were lost and disoriented
and appeared to be out of air. The evidence indicates that all of the deceased
firefighters ran out of air while they were inside the Sofa Super Store and were
unable to find their way outside.

Page 119



SOFA SUPER STORE FIREFIGHTER FATALITY INVESTIGATION REPORT

The key factors that must be recognized are:
1) the extreme danger of becoming disoriented in a smoke-filled building; and

2) the time it can take to exit from a work area deep inside a smoke-filled
building.

The area where the crews were operating was approximately 200 feet inside the
showroom from the front entrance. The entire showroom was filled with smoke
and the path back to the front entrance was a series of narrow aisles among the
furniture displays. The only guide available to the firefighters was to follow the
hose lines back toward the entrance; they had to feel their way along the hose
lines which included loops and turns and had become entangled with the
furniture.

If the firefighters waited until the low pressure alarms on their SCBA activated,
they would have had only 3 to 4 minutes to find an exit from the depths of the
Sofa Super Store before their air supplies were exhausted. A firefighter who was
disoriented or had lost contact with the hose line would have been unlikely to find
a way out of the building within the limited available time.

Air Management Program

The concept of air management has been widely discussed recently, based on
the investigation of firefighter fatalities that involved running out of air in an
IDLH®* atmosphere. One of the causal factors in several of these fatalities was
excessive reliance on the low pressure alarm to warn the firefighter when it is
time to leave the IDLH atmosphere.

The accepted SCBA use policy in the Charleston Fire Department (and in many
other fire departments) at the time of the Sofa Super Store incident was to work
until the low pressure alarm sounded and then exit the building to obtain a
replacement cylinder. The air management concept requires a fire department to
train members to continually monitor and manage their air supplies so that they
will be able to leave the IDLH atmosphere before the low pressure alarm is
activated. This policy is now incorporated within NFPA 1404 — Standard for Fire
Service Respiratory Protection Training.

* |DLH refers to an atmosphere that is Immediately Dangerous to Life and Health. By definition,
interior fire fighting operations are considered to be conducted under IDLH conditions by
definition.
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Reference:

NFPA 1404 - Standard for Fire Service Respiratory Protection Training - 2006 edition
5.1.4 The AHJ shall establish and enforce written standard operating procedures for
training in the use of respiratory protection equipment that shall include the following:

(2)* Individual air management program

A.5.1.4(2) This program will develop the ability of an individual to manage his or her air
consumption as part of a team during a work period. This can require team members to
rotate positions of heavy work to light work so air consumption is equalized among team
members. The individual air management program should include the following directives:
(1) Exit from an IDLH atmosphere should be before consumption of reserve air supply
begins.

(2) Low air alarm is notification that the individual is consuming the reserve air supply.
(3) Activation of the reserve air alarm is an immediate action item for the individual and
the team.

The NFPA standard for self-contained breathing apparatus (NFPA 1981,
Standard for Open-Circuit Self-Contained Breathing Apparatus (SCBA) for
Emergency Services) has been revised to require a heads-up display that
provides a continual indication of the remaining air supply and begins to warn the
user when the air supply reaches 50% of the rated capacity of the SCBA.

One of the firefighters who operated inside the smoke-filled showroom was
working his first shift as a Charleston firefighter. He reported that he could not
locate his Captain or any other members of his company after he was sent
outside to obtain a hose line. He remained inside the showroom and operated
the hose line in the direction of a red glow (which he believed was the fire) until
he became concerned about his air supply. He followed his hose line and
escaped from the building shortly before the situation became critical. This
individual reported that he was unfamiliar with the model of self-contained
breathing apparatus assigned to him that day and did not understand the
meaning of the “heads-up display” inside his face piece.

Rapid Intervention Team

The Charleston Fire Department did not have an established policy to apply the
“2-in/2-out” rule for the initial phase of interior fire fighting operations nor to
assign Rapid Intervention Teams during fire in