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Case Studies

Case Study 1: Christmas Tree Fire Kills Three
Source: Firewatch, NFPA Journal, January/February 2003

Case Study 2: Vehicle Fire in Garage Damages Home
Source: Firewatch, NFPA Journal, September/October 2002

Case Study 3: Child Dies in Fire Started by Kid
Source: Firewatch, NFPA Journal, July/August 2002

Case Study 4: Escape Delays Claim Two Lives
Source: Firewatch, NFPA Journal, July/August 2000

Case Study 5: Propane Gas Grill Fire Spreads from Apartment Balcony
Source: Firewatch, NFPA Journal, July/August 2000

Case Study 6: Unsupervised Child Ignites Fatal Fire
Source: Firewatch, NFPA Journal, March/April 2000

Case Study 7: Malfunctioning Power Strip Ignites Blaze
Source: Firewatch, NFPA Journal, March/April 1999

Case Study 8: Two Die in Fire Started by 12-Year-Old Boy
Source: Firewatch, NFPA Journal, March/April 1998

Collective Common Sense: A Sfudy of Human Behavior During the
World Trade Center Evacuation

RITA F. FAHY AND GUYLENE PROULX
Source: NFPA Journal March/April 1995, pp. 59-67.

Fire Investigation Report: World Trade Center Explosion
and Fire, New York, New York, February 26, 1993
MICHAEL S. ISNER AND THOMAS J. KLEM

Source: NFPA, February 1993
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This selection presents several case studies that were originally published in the Fire-
watch section of the NFPA Journal. Any internal cross references refer to the original

material.

Source: Firewatch, NFPA Journal
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CASE STUDY 1:
Christmas Tree Fire Kills Three

—

OKLAHOMA—A mother and her two
young sons were removing a dry

Christmas tree from their wood- -

framed house when the tree ignited,

blocking the door. Security bars and

storage against another door and
windows prevented them from
escaping as fire heavily damaged
the home.

The two-story, single-family
home had a ground-floor area of
approximately 1,500 square feet
(139 square meters). Its exterior
walls were covered with brick
veneer, and the roof had asphalt
shingles. There were working
battery-operated smoke alarms
on each floor, but no sprinklers.

The three were dragging the
tree out of the house when it
touched a gas-fired heater and
caught fire. The mother, who
was already outside, ran back into
the house to rescue her two boys,
ages 9 and 10, but the fire blocked
their escape route. They were
unable to open the other door

because stored items were piled

in front of it, and security bars

with no quick-release lever covered

the windows.

All three victims died of

smoke inhalation. The house,

valued at $75,000, and its contents,

valued at $25,000, were near-total

losses.
(Firewatch, NFPA Journal,

January/February 2003)

CASE STUDY 2:
Vehicle Fire in Garage

flames grew rapidly and spread 0

" nearby combustibles, igniting the

house’s exterior wood siding, and

N 0 = i i T
through the open interior door into i/ ¥

~

the house. The man left the house [/

and used a cordless phone to call &
/ULL;

the fire department. Unfortunately,

he inadvertently dialed 411 instead '

MASSACHUSETTS—A single-family
house was destroyed when a motor
vehicle parked in the attached
garage caught fire. When the home-
owner discovered the fire, he left
several doors open, allowing flames
to spread into the house. He also
delayed calling the fire department
for five to eight minutes as he tried
to move the burning car from the
garage, then misdialed the emer-
gency phone number.

The 2%-story, wood-frame
house was 48 feet (15 meters) long
and 26 feet (8 meters) wide and had
an asphalt roof. There were hard-
wired smoke detectors, which
operated, on all floors, but there
were no sprinklers.

After arriving home that night,
the man parked his car in the at-
tached garage and went to bed.
When he was awakened by the
smoke alarm, he went to investigate
and found fire coming from the car
engine. Opening the garage doors,
he tried unsuccessfully to move the
car into the driveway. However, the

of 911.
The fire department arrived

within six minutes of the 1:03 a.m.
call and found all three floors in-
volved in fire. Establishing a water
supply, firefighters deployed several
hose lines and vented the roof from
an aerial platform.

Investigators determined that
the vehicle’s fuel system malfunc-
tioned and ignited the engine
compartment.

The house, valued at $400,000,
and its contents, valued at
$175,000, were total losses. One
firefighter suffered a fractured

elbow when he fell during the fire.
(Firewatch, NFPA Journal,
September/October 2002)

CASE STUDY 3:
Child Dies in House Fire
Started by Kid

CALIFORNIA—A child was killed and
three family members were injured
during a fire that began when a
child set a mattress on fire with a
lighter. The father tried to take the

141
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_mattress downstairs from a second-

floor bedroom instead of calling the
Jfire department. The mattress

became wedged in the staircase and

blocked escape from the upper

floors, trapping part of his family. |
The two-story, wood-frame,

town-house style-dwelling had an ~

asphalt shingle roof and five other
units connected to it. A hardwired
smoke alarm sounded shortly after
the older children alerted their
father to the fire. There were no
sprinklers.

Someone inside the house
called the fire department at 7:23
a.m. Arriving eight minutes later,
firefighters saw a column of smoke
as they approached.

Crews stretched a 13-inch
hose line to the interior and began
extinguishing the fire as flames
and smoke vented from a second-
floor window and a patio door
on the first floor. Additional com-
panies established a water supply
and began protecting threatened
exposures. During fire operations,
the wood-truss roof collapsed and
firefighters were unable to reach
a 3-year-old boy trapped on the
second floor.

When the fire broke out, three -
of the boys, ages 3, 5, and 6, were
upstairs and their father was asleep
on the second floor. Their mother
and her 10-year-old sister were
asleep on the first floor. A 16-
month-old baby was also asleep in
the home. _

The two older boys woke their
father in his room and told him
about the fire. The father saw
smoke and a small fire on one of
the mattresses in the boys’ bedroom
just as the smoke detector sounded.
He soaked a blanket with water
and unsuccessfully tried to put out
the flames, as the mother and her
sister came upstairs to help. The
father tried to move the mattress
downstairs but it became wedged
on the staircase. At this point, the
mattress began to burn rapidly,

trapping all the second-floor
occupants.

~ As smoke and flames spread
through the second floor, the
mother and her sister exited
through a window onto a ledge.
The sister passed the baby to the
mother and jumped. The mother
tried to help her sister but she fell
with the baby. The mother and
sister were both injured during their
escape. The father, retreating to the
same bedroom, said he didn’t see
anyone on the second floor and es-
caped using the same window. He
was also injured while escaping. It
wasn’t until he reached the ground
that he discovered the 3-year-old
was still inside. He yelled for the
child to come to the window and
reentered the structure to rescue
him, but the burning mattress
blocked the stairway to the second
floor. ‘

The three boys had a history of
fire play. Although it was deter-
mined that the mattress was ignited
by at least one child with a lighter,
a final determination of which child
or children had been involved
couldn’t be made. The 3-year-old’s
body was found on the bed under
debris. The boy, who succumbed to

smoke inhalation, was less than §

feet (1 meter) from the window

used as an exit by the adults.

The building, valued at
$500,000, sustained structural
losses estimated at $300,000. Con-
tents, valued at $75,000, were a
total loss. Two firefighters suffered

back strains.
(Firewatch, NFPA Journal,

July/August 2002)

CASE STUDY 4:
Escape Delays Claim
Two Lives

ALABAMA—Several days of hot
weather forced the occupants of a
single-family home to use an air
conditioner mounted in a bedroom
window continuously. During the

early morning hours, a mattress
was ignited by an unidentified heat
source where the air conditioner’s
power cord was plugged into an
outlet, Fire then spread to other
combustibles and killed the home’s
two occupants, one of whom
needed help walking. '

The house, which was 44 feet
(13 meters) long and 30 feet (9
meters) wide, was constructed of
concrete block and wood-framed
walls. It contained three bedrooms,
a kitchen, a dining room, and a
living room. The property had no
smoke alarms or sprinklers.

After the mattress ignited, the
fire spread to the bedroom curtains
and wooden wall paneling. Two
windows failed as flames spread to
the home’s exterior and into the
attic.

Investigators determined that
the occupants were aware of the
fire and suspect thatjthe 60-year-old
man may have been trying to extin-
guish the flames \Firefighters found
him in the center hallway leading to
the living room, and a 77-year-old
woman, known to have difficulty
walking, was found in the living
room by the front door. The door
was locked by a double dead-bolt,
which may have prevented them
from escaping.

A neighbor detected the fire
and called 911 at 12:55 a.m.
Firefighters responded immediately,
removing the two victims and ex-
tinguishing the fire with a single
hose line. The home, valued at
$45,000, suffered a $25,000 loss.
Its contents, valued at $10,000,

suffered a $5,000 loss.
(Firewatch, NFPA Journal,
July/August 2000)

CASE STUDY 5:
Propane Gas Grill
Fire Spreads From
Apartment Balcony

WISCONSIN—A propane gas grill on
a fourth-floor balcony leaked fuel,
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An apartment building suffered $2 million in damage when a leaking propane gas grill on a fourth-floor balcony caused a fire thar

quickly spread to the roof.
Photo: © 1999 Brian Ebner/Optic Nerve.

which ignited, and the resulting fire
spread to the apartment building
roof.

The four-story building, con-
structed of wood framing with a
brick veneer, housed several apart-
ments on the second, third, and
fourth floors. Retail businesses
were located on the first floor, and
there was a parking garage in the
basement. Smoke alarms were in-
stalled throughout, and there were
heat detectors in the attic and me-
chanical rooms. Manual pull
stations were located on every floor.
A residential wet-pipe sprinkler
system installed in compliance with
NFPA 13R, Installation of
Sprinkler Systems in Residential
Occupancies Up To and Including
Four Stories in Height, was opera-
tional at the time of the fire.

The fire began when the occu-
pant of a fourth-floor unit started a
propane grill on her balcony in
preparation for cooking. She had
only had the grill for about a
month and had difficulty lighting
the grill due to a faulty igniter
switch. To start the grill, she re-
sorted to either matches or lighted
pieces of paper.

As she waited for the grill to
warm up, the woman got a phone
call and after five minutes shut off
the grill. When she returned 45
minutes later, she restarted the grill
again using a match when the ig-
niter didn’t work. Once the fire was
going, however, she noticed flames
near the neck of the propane cylin-
der. Although she immediately
turned the burners off, the fire still
burned at the cylinder. The woman

called 911 to report the fire, then
returned to the balcony to find that
the fire had spread to the floor.

The woman tried to control the
fire, but the flames continued to
spread, so she left the apartment
with her 4-year-old son. On the
way out, she told occupants of the
building she met in the stairwell
about the fire but failed to activate
a pull station that would have
alerted the entire building.

Attempts by two occupants to
control the fire with a portable ex-
tinguisher knocked down about 70
percent of the blaze, but failed to
extinguish the flames that soon
reached the ceiling of the balcony.

Responding to the 7:13 p.m.
call, firefighters found fire on the
top floor. Shortly after their arrival,
they saw fire rolling across the



LAV

LAY by ;
144  PARTII! -/Cas?gflédLTé_\s;ﬁ?-{nCidents M“{j‘? d’,é;/’m

fourth-floor ceiling. They later dis-
covered fire in the eaves, but didn’t
realize fire was in the attic above
them. When firefighters discovered
there was no standpipe connection
available, they lowered ropes from
a fourth-floor window and pulled a
hose line up.

A second alarm was sounded as
firefighters fought for more than
two hours to control the fire.

Investigators determined that
the fire began when a propane gas
leak was ignited by the grill’s burn-
ers. The fire then spread to
combustible wood framing and
roof supports, through the vinyl
and alumiinum covered soffits. The
residential sprinkler system in the
apartment operated, but the fire
spread in the attic. Eventually, the
ceiling collapsed. Fire spread from
the deck into the fourth floor was
reduced by the sprinkler system,
which didn’t extend to the attic and
roof.

The building suffered a $2 mil-
lion loss. There were no injuries

during the fire.
(Firewatch, NFPA Journal,
July/August 2000)

CASE STUDY 6:
Unsupervised Child
Ignites Fatal Fire

MICHIGAN—A 3%-year-old child
playing with a lighter started a fire
that killed him and his parents.
Several factors contributed to the
tragedy, including a nonoperational

smoke detector, failure to use a
second exit, and failure to keep the
lighter locked up away from the
child.

The 55-foot (17-meter), by 40-
foot (12-meter) two-story
wood-frame apartment building
had five units. The unit of origin
had two bedrooms and a ground-
floor area of approximately 800
square feet (74 square meters). The
building had no sprinklers, and_the

single-station ionization smoke

A voune unsupervised child playing with a lighter started a fire that killed bim and his
young Yiig &g i

parents.
Photo: © NFPA.

alarm in the living room had no
battery.

The child was alone in the
living room eating breakfast, while
his mother and father were in their
bedroom with the door closed.
Using a lighter, he ignited an uphol-
stered chair, then tried to extinguish
the fire using a lightweight nylon
jacket. Investigators believe that the
boy’s efforts not only failed, but ig-
nited the jacket, which he threw
onto the sofa, which also ignited.
The boy alerted his parents by
banging on the bedroom door
before he was overcome by smoke.

The boy’s mother called 911 at
8:35 a.m., then she and the child’s
father went into the living room,
where they were quickly overcome
by smoke.

Firefighters arrived within four
minutes of the alarm. They entered
the building through an unlocked
patio door to the living room, ex-
tinguished the fire, and found the

three victims. The mother was in
the kitchen, the father and the child
were in a small hallway leading to
the stairs.

Fire officers concluded that the
occupants probably could’ve es-

caped safely if they had left before

calling 911, particularly if they left

through a bedroom window or

gotten under the smoke layer. The

mother and child had visited the
fire department two weeks before
the fire.

The child and his 22-year-old
mother died of burns and smoke in-
halation shortly after being rescued.
The 25-year-old father was resusci-
tated but succumbed to smoke
inhalation injuries that evening.
The property, which had a com-
bined structure and contents value
of $110,000, suffered a structure
loss of $20,000 and a contents loss
of $10,000.

(Firewatch, NEPA Journal,
March/April 2000)



SELECTION 13 -

Case Studies 145

CASE STUDY 7:
Malfunctioning Power
Strip Ignites Blaze

MASSACHUSETTS—Heat from a mal-
functioning power strip ignited a
blaze in a vocational high school’s
computer lab while the school was
closed for the evening. Fire depart-
ment notification was delayed
while the security guard flagged
down a motorist for help instead
of activating the building’s fire
alarm system.

The single-story school, which
was constructed of concrete and
unprotected steel, was protected by
partial fire detection and sprinkler
systems, but not in the area of fire
origin.

Shortly after arriving at the
school at 11 p.m., a security guard

began his rounds and found thata

stove in the kitchen had been left
on. He notified his supervisor, who
shut off the stove, and the guard
continued his rounds. When he re-
turned inside after checking the
school grounds, he smelled smoke.
He called his firm, then ran back
outside to flag down a motorist,
who called the fire department at
12:49 a.m.

Firefighters arrived four min-
utes after the alarm to find the
building filling with smoke. The
security guard told them about
the oven he’d found on in the
kitchen, but crews didn’t find
any fire in that area. Upon further
investigation, firefighters found the
fire in a classroom at the rear of the
school.

Interior crews coordinated with
exterior ventilation crews to control
the blaze, which involved one-third
of the classroom. Additional appa-
ratus arriving in response to a
second alarm provided the water
supply and a backup attack. Before
fire crews could extinguish the
blaze, flames spread into the ceiling
above the classroom, and smoke
damaged the building’s east wing.

Investigators determined that a
power strip supplying five comput-
ers sitting on a wood bench had
arced, igniting the bench, and that
the flames had spread to the com-
puters. A school official later said
that they’d had problems with some
of the monitors. Fire detection and
suppression systems were ineffec-
tive because they weren’t located in
the area of origin.

Asked by investigators why he
hadn’t called 911 or activated the
internal alarm system, the security
guard said that he’d panicked and
run from the school.

Damage to the building, valued
at $39 million, wasn’t reported.

There were no injuries.
(Firewatch, NFPA Journal,
March/April 1999)

CASE STUDY 8:
Two Die in Fire Started
by 12-Year-Cld Boy

The family was on the second
floor when the adults heard the
smoke alarm. The boy’s father
opened his bedroom door and
noticed smoke in the hallway.
Turning, he saw an overturned
chair on fire in his son’s room.
His first instinct was to get the 9, 4‘3

chair out of the house, so he . “ r?

NEW YORK—A series of inappropri-
ate actions led to two deaths in a
fire that began when a 12-year-old
boy playing with matches ignited a
chair in his bedroom. Smoke from
the fire activated a smoke detector,
which alerted family members, but
the boy’s father tried to remove the
burning chair, blocking the family’s
primary escape route.

The fire occurred at 10:14 a.m.
1n a two-story townhouse in the
middle of a row containing 16
units. Constructed of unprotected
wood framing, the house, which
was 7.62 by 4.57 meters (25 by 15
feet), was separated from the adja-
cent units by fire walls. However,
the roof had been converted from a
flat roof to a pitched roof with
wooden trusses, and it wasn’t com-
partmentalized. On the first floor
were a living room and kitchen; on
the second were two bedrooms and
a bathroom. A hardwired smoke
detector had been installed at the
top of the stairs by the bedrooms.
There were no sprinklers.

T

dragged it toward the stairs. I é
Meanwhile, the boy had gone L
downstairs to the kitchen to get 42
a pot of water. His mother and 10747
3-year-old sister stayed in the é ’
parents’ bedroom.
As he was backing down the |
stairs, the father dropped the flam-
ing chair, and it became wedged at
the bottom of the stairwell. Flames
soon engulfed the entire staircase,
blocking the primary escape route
from the second floor and trapping
the boy’s mother and sister upstairs.
Grabbing his son, who’d been
knocked over and burned by the
falling chair, the father ran out of
the house through the front door.
Once outside, the two went to the
back of the house, where they saw
the mother at the window of her
smoke-filled bedroom. They called
to her to jump, but she went back
into the room, and they never saw
her alive again.
While this was happening, the
fire department received several
calls reporting the fire, and fire-
fighters arrived within five min-
utes, Seeing the heavy smoke and
flames, the first-due officer struck
a second alarm. By this time, the
first and second floors were fully
engulfed in fire. Both the front and
rear doors had been left open, as

had the window in the parents’
bedroom, allowing for rapid fire

progression.
" The fire walls between the

townhouses kept the blaze from
spreading to the adjacent units until
it entered the truss roof. At that
point, flames spread horizontally
through the row, damaging six
other houses.
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During the investigation, the
boy confessed to using matches to
ignite a plastic toy and watching it
burn on his bedroom floor. As
flames spread to a nearby dresser,
he tried to put them out by smoth-
ering them with a blanket, which
also ignited. The fire then spread to
the chair, which the boy tipped over
in an effort to smother the flames.

When the fire grew beyond his con-

trol, he opened his bedroom door,
and the smoke triggered the alarm,
alerting his parents.
Firefighters found the body

of the boy’s sister lying face down
on the bed in his parents’ bedroom
and the body of his mother on the
bedroom floor. The boy had third-
degree burns on his back, and his

father and a neighbor suffered
smoke inhalation. One firefighter cut
his elbow on broken glass while ven-
tilating a window. Property damage
estimates weren’t reported, but the
complex was worth millions.

(Firewatch, NFPA Journal,
March/April 1998)
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of Human Behavior During the

mon Sense: A mégf

Trade Center Evacuation

Results From This Siudy Wili Help Us Document Engineering
Details That Affected Behavior During This Incident, Improve
Fire Safety in Similar Occupancies, and Develop More Effective

Emergency Evacuation Models

RITA F. FAHY AND GUYLENE PROULX

This selection, which was originally published in the NFPA Journal, is a study from NFPA
on human behavior during the bombing in 1993 of New York City’s World Trade Center.

Source: NFPA Journal, March/April 1995, pp. 59-67.

HORTLY AFTER NOON ON February 26, 1993, more
A than 100,000 people were evacuated from the World
& Trade Center plaza in New York City after a2 bomb
exploded in a subterranean garage. Six employees died in
the explosion, and more than 1,000 people were treated for
injuries they suffered during the explosion and the evacua-
tion. In addition, the explosion and subsequent fire caused
extensive structural damage to several basement levels.

The fire itself was confined to the garage and in-
volved 25 to 30 vehicles parked near the explosion site.
However, smoke from the fire and the bomb, as well as
structural dust, spread up the elevator shafts and mi-
grated to upper floors. Few in the twin towers heard any
alarms, and without cues from the disabled emergency
system, many had to decide for themselves how to es-
cape from the smoky buildings.

. The World Trade Center is a complex of seven build-
ings, six of them situated on the plaza. Twin 110-story
office towers are joined at sidewalk level by a 22-story
hotel. The other three buildings on the plaza are 6 and 8

stories tall.

Approximately 40,000 people work in each tower,
and an estimated 50,000 visit the two towers during the
course of a normal business day. Both towers, as well as
the other buildings on the plaza, were evacuated on the
day of the explosion. The seventh building, located
across the street, was not affected by the explosion or
the smoke spread.

Preliminary results from this study, funded by the
National Institute of Standards and Technology, the
General Services Administration, the NFPA, and the Na-
tional Research Council of Canada, concern only the
people who were evacuated from the two towers, from
floors 11 and above. Analyses of other occupants’ be-
havior will be conducted later.

Human behavior data gathered from this project will
help us generalize from individual experiences in order to
better understand what people do in fires and how their
actions conform to the assumptions used in planning for
life safety in large buildings. This study is designed to
document, to the extent possible, engineering details that
affected behavior, such as building design, fire safety
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features, and smoke spread. The results will help us work
toward improving fire safety in similar occupancies and
develop more effective emergency evacuation models.
" The information elicited will also complement the tech-
nical investigation conducted by the NFPA and will con-
tribute to the body of knowledge used for modeling
evacuations of high-rise buildings worldwide.!

STUDY DESIGN

The Port Authority of New York and New Jersey, which
owns and operates the World Trade Center complex, im-
plements a fine safety training program that requires
every tenant to appoint a fire warden trained in building
evacuation. Each tenant is supposed to conduct at least

two fire drills a year. Any tenant holding space on more

than one floor must appoint a fire warden for each floor.

Twenty-five fire safety directors coordinate the fire war-
dens’ activities, and these directors are, in turn, super-
vised by two Port Authority employees.

We surveyed only the fire wardens of the 1,200 ten-
ants in the complex for a sample that covered every oc-
cupied floor and was a manageable size—a total of
1,598 people. Although the fire wardens represented less
than 1 person in 50 of those in the building, we felt that
their special training gave them a context for describing
what happened, giving us a comprehensive and valid
basis for analysis. Since it would have been prohibitively
expensive, both in terms of time and staff, to survey the
tens of thousands of people who evacuated the complex
that day, we contacted only this subset of the popula-
tion. Special characteristics of the buildings’ population

Policeman walks people to
safety following World Trade
Center bombing in New York

City.

Photo: ©Reuters/Bettman.

make this decision technically appropriate, as well as fi-
nancially feasible. ,

This study was based on a design originally devel-
oped by Dr. John Bryan of the University of Maryland.
His model was first used for Project People in the 1970s.
The NFPA has enhanced Bryan’s design and applied it to
studies of several fires over the years, including investi-
gations of the fires at the Beverly Hills Supper Club, the
MGM Grand Hotel, and the Westchase Hilton Hotel.
NFPA used this method most recently to study the
Westin Hotel fire in Boston on January 2, 1984.

For the World Trade Center study, we designed a
structured questionnaire and mailed it to the 1,598
fire wardens, assistant fire wardens, and designated
searchers and rescuers identified by the Port Authority of
New York and New Jersey. To encourage cooperation,
we promised strict confidentiality.

SURVEY RESPONSE

A total of 419 surveys were returned, and 406—or 25.4
percent of those sent out—were usable. The other 13
were returned by people who had not been in the com-
plex on the day of the explosion because they were away
on vacation, out on maternity leave, off-site for lunch, or
out for another reason The respondents ranged from 22
to 70 years old and included 199 women and 197 men.

The 406 usable survey responses included 229 oc-
cupants of Tower l; 163 occupants of Tower 2; 7 occu-
pants from the concourse levels; 1 each from the Vista
Hotel, the World Financial Center, and § World Trade
Center; and 4 who didn’t report their locations. Four of



SELECTION 14 « Human Behavior During the WTC Evacuation 149

the occupants of Tower 1 and six of the occupants of

Tower 2 were at subgrade, concourse, or lobby levels in
the buildings or in an elevator.

In the cover letter we mailed with the survey, we
asked floor wardens who were not in the building at the
time of the incident to pass the survey on to a colleague
who had been present. Unfortunately, the survey didn'’t
ask whether respondents were part of the fire safety
team, but it seems clear from some of the responses that
we did, in fact, receive surveys from people who were

not.
Preliminary studies were based on the 382 occu-

pants who were in the two towers—that is, those who
were on floors 11 and above—who make up 23.9 per-
cent of the surveys sent. There were 225 such respondents
from Tower 1 and 157 from Tower 2. The following
analyses do not include the 24 respondents who were on
the concourse or lobby levels of the two towers or in
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FIGURE 1 Location of the World Trade Center
Explosion

other buildings in the complex. These returns have been
set aside and will be analyzed later.

As shown in Figure 1, the bomb was placed closer to
Tower 1 than Tower 2, and responses to many of the
questions reflect this difference. The following analyses
highlight results that we found statistically significant.

HOW PEOPLE BECAME AWARE
OF THE SITUATION

Occupants were asked how they fast became aware that
something unusual was happening (see Table 1). Re-
spondents mentioned hearing or feeling the explosion,
losing lights or telephones, noticing smoke or dust, hear-
ing sirens and alarms, getting information from others,
and seeing other people evacuating the area: _

Of the respondents in Tower 1, 84 percent reported
that they were alerted by the explosion, with or with-
out another cue, compared to 74 percent in Tower 2.
Looking at the responses in another way, 53 percent of
the respondents in Tower 2 reported that they became
aware of the incident by a loss of power, with or with-
out another cue, compared to 40 percent of the occu-
pants of Tower 1. These responses are not mutually
exclusive, since the explosion and loss of power were
mentioned in combination by many of the respon-
dents—35 percent in Tower 1 and 38 percent in Tower
2. In both of these analyses, the difference in response
was significant.

Occupants were asked how they realized that what
was occurring was a fire or an explosion. Responses

TABLE 1 How did you first become aware
that there was something unusual occurring
in the building?

Tower 1 Tower 2

Heard or felt the explosion 38% 27%
Lost power or phone or noticed

lights flicker 5 11
Saw or smelled smoke 6
Was told ) 3
Heard explosion and lost power 27 30
Heard explosion, lost power,

and saw or smelled smoke 6 5
Heard explosion and saw or

smelled smoke or dust 11 7
Heard explosion, with or with-

out another cue 84% 74%
Lost power, with or without

another cue 40% 53%
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TABLE 2 How serious did you believe the situation
was at first?

Tower 1 Tower 2
Not at all serious 7% 14%
Only slightly serious 26 30
Moderately serious -39 38
Extremely serious 28 18

were similar to those for the previous question, again
either a single cue or a combination of cues, but most
people mentioned noticing the explosion or smoke. Of
the respondents in Tower 1, 69 percent reported that the
explosion and smoke made them aware that a fire or an
explosion had occurred, compared to 57 percent of the
respondents in Tower 2. Again, we found this difference

statistically significant. :

PERCEPTION OF SERIOUSNESS

The occupants of Tower 1 were more likely to consider
the incident very serious than the occupants of Tower 2,
a statistically significant difference in perception (see
Table 2). We tested for the possibility that differences in
age or gender distribution between the two buildings
might explain the discrepancy, and we found that nei-
ther influenced the results. Perception of severity didn’t
differ significantly by floor within the towers, either.
Within each tower, we checked responses to see if
the perception of severity differed significantly depend-
ing on how people became aware of the situation. For
Tower |, respondents’ perception of severity didn’t differ
significantly, whether they were alerted to the situation
by the explosion or by the power loss. In contrast, Tower
2 respondents were significantly more likely to believe
that the situation was extremely serious if they were
alerted to it by the explosion rather than the power loss.

ATTEMPTS TO COMMUNICATE

Respondents were asked if they called or tried to call the
fire department (see Table 3). Of the 222 respondents
from Tower 1 who answered the question, 195—or 88
percent—didn’t call the fire department, and 27 others—
or 12 percent—called the fire department, the complex’s
emergency telephone number, or 911.

Of the 195 people from Tower 1 who didn’t call, 21
gave reasons. Six said that the telephone system was
down; six said that someone else called, would have
called, or should have called; three said that the fire de-
partment already knew, or was already there; three said
that they didn’t know what was happening; two said

TABLE 3 Did you try to call anyone?

Did you try to call the fire department?  Tower 1 Tower 2

No 88% 79%
Yes 12 21

Did you try to pull the fire alarm?

No 83% 76%
Yes 17 24

Did you try to call the switchboard?

No 78% 80%
Yes 22 20

Did you try to call friends or relatives?

No 62% 40%
Yes 35 58

they were in contact with Port Authority personnel,
who knew; and one replied that he didn’t call the au-
thorities because his primary concern was for his fellow
employees. ;

Fourteen of the 27 people in Tower 1 who called or
tried to call the fire department commented. Seven said
that the telephones were down, three said there was no
answer, one said the fire department already knew, one
said the alarm had already been pulled, one said there
was no power at the box, and one said the emergency
phone in the stairway was locked.

Of the 156 respondents in Tower 2 who answered
the question, 123—or 79 percent—didn’t call the fire de-
partment, and 33 others—or 21 percent—called the fire
department or the emergency number.

Thirty-one of the 123 people in Tower 2 who didn’t
call gave reasons. Nine said the fire department already
knew, eight said someone else called, five said the tele-
phone system was down, three said they were in contact
with Port Authority personnel, two said there was no
telephone in the area, two said they didn’t know what
was happening, one said the alarm had been pulled, and
one said staff had been instructed not to call.

Eleven of the 33 people in Tower 2 who called or
tried to call the fire department commented. Four said
there was no answer, four said the lines were busy, two
said the telephones were down, and one said he wanted
to let the fire department know where he and his fellow
workers were.

Respondents were asked if they operated or tried to
operate a normal pull station. Of the 222 respondents
from Tower 1 who answered the question, 185—or 83
percent—didn’t, and 37—or 17 percent—did.
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Fourteen of the 185 people who didn’t pull or at-
tempt to pull a manual pull station, gave reasons. Five
said someone else already had or should have, two said
they didn’t know where it was or couldn’t see it, two said
everyone already knew, and two others said they didn’t
know what was happening, one said there was no power
and the pull station didn’t work, one said the fire de-
partment was already there, and one said she just wanted
to get out.

Fifteen of the 37 people who did or tried to operate
the pull station said there was no power and it didn’t
work. Six said there was no answer, one pulled the alarm
while trying to contact the Port Authority, one pulled the
alarm shortly after smoke became visible, and one said
she didn’t expect it to work but no one else had tried.

Of the 152 respondents from Tower 2 who an-
swered the question, 116—or 76 percent—didn’t operate
or attempt to operate a manual pull station, and 36—or
24 percent—did. Sixteen of the 116 who didn’t gave rea-
sons. Five said someone else already had or should have,
five said the fire department was already there, two said
there was no power and it dido’t work, two said every-
one already knew, one said she didn’t know enough
about what was happening to consider it, and one said
that pulling the alarm would have caused a panic. Of
those who operated or tried to operate the pull station,
six said there was no power, five said there was no an-
swer, and one said there was no tool to break the glass.

Respondents were asked if they called or tried to call
the switchboard (see Table 3). Of the 222 respondents
from Tower 1 who answered the question, 174—or 78
percent—didn’t call the switchboard and 48 others—or
22 percent—called the switchboard, building services, or
an emergency number.

Thirty-two of the 174 who didn’t call gave reasons.
Six said the phones were down, five said everyone knew
about the situation, five said someone else called, four
were at receptionists’ stations, three just left, two didn’t
know what had happened, two said there was no switch-
board to call, and one each reported that there was no
telephone in the area, that he or she could not see the
phone, that it was not the procedure, that they were
waiting for instructions, and that the receptionist was
out to lunch.

Sixteen of the 48 people who called or tried to call
commented. Seven said the phones were out, four said
there was no answer, two said the line was busy, one
started to call but then realized that everyone was in the
same predicament, one called the company switchboard
outside the building to notify the operators that the
power was off, and one said the receptionist was at
lunch.

Of the 156 respondents from Tower 2 who an-
swered the question, 124—or 80 percent—didn't call the

Each floor of the two towers measures approximately 1 acre.
The floors are column-free to assure maximum layout

flexibility.
Photo: Guyléne Proulx.

switchboard, and 32 others—or 20 percent—called the
switchboard, building services, or an emergency number.
Thirty-six of the 124 who didn’t call gave reasons. Ten
said the phones were down, eight said someone else
called, four said everyone knew about the situation,
three were at receptionists’ stations, three said there was
no switchboard, two said there was no phone in the area,
two said it was not the procedure, two didn’t know what
was happening, one said everyone was calling him, and
one just left.

Six of the 32 respondents who called or tried to call
said there was no answer, three said the phones were out,
two said the line was busy, two said they didn’t know
what had happened, one found the security guard gone
and the office locked, one tried to inform his company
(off-site) of the problem, and one called and was told it
was a transformer explosion.

A higher percentage of respondents from Tower 2
called friends or family than from Tower 1, possibly be-
cause the fire cues in Tower 2 were less clear and long de-
lays before evacuation gave people in Tower 2 more time
to call (see Table 3). Of the 223 respondents from Tower
1 who answered the question, 138—or 61 percent—said
they didn’t call friends or family, 78 people—or 35 per-
cent—said they did call, and another 7—or 3 percent—
said they called after they left the building.

Sixty-two of the 78 who made cal