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This analysis of the house fire on September 30, 1996 at 4130 Hoffman Road, Hatboro,
Pennsylvania is intended to serve as a disclosure of my expert opinions concerning this fire.
This analysis is based on my review of documents produced by both the Prosecution and the
Defense, including photographs of the house where the fire occurred. A list of the documents
reviewed is given as Appendix A.

In developing my analysis and opinions, | have relied heavily on my knowledge of
Chemistry, Combustion and Fire Science, Mechanical and Chemical Engineering, Fire Cause
and Origin Investigations, and Fire Department and Fireground Operations, including my
personal experience as a Teacher and Researcher in Combustion and Fire Science and my
experience as a Fire Fighter and Fire Department Officer and Instructor. Additional information
on my experience and training is provided in my Resume and List of Publications which are
given as Appendix B.

My fee for preparation of this report as well as that for testimony by deposition or in
court is $175/hour. Also, Appendix C gives a list of cases in which | have given testimony in
court or by deposition in the last five years.

The analysis and opinions expressed in this report are based on my knowledge of facts
and information to date. If my opinions (or the bases for them) as expressed below change as a
result of additional information which becomes available through depositions or other discovery
or further analysis on my part, | will amend or supplement my opinions appropriately.

BACKGROUND

A fire occurred in the house at 4130 Hoffman Road, Hatboro, Pennsylvania at
approximately 4:30 a.m. on Monday, September 30, 1996. At the time of the fire, three people
were in the house, Edward Camiolo (age 81), his wife, Rose Camiolo (age 57), and their son,
Paul Camiolo (age 31). The two-story house, which nominally faced east, was of wood frame
construction. The downstairs included a living room and dining room in the front of the house
and a family room, kitchen and den/storage room with an adjacent powder room in the back of
the house. The upstairs had four bedrooms and a bath. The master bedroom, where Edward and

Rose Camiolo slept, was at the head of the stairs.



The fire originated in the family room which was situated in the back, left potion of the
downstairs. This room was accessible through a doorway from a hall that ran alongside the stairs
from the front door back to the family room and from a doorway from the kitchen.

The fire was reported by Paul Camiolo via 911 at 4:30:35 a.m. The first emergency
personnel on the scene was Officer Karen Rosenberger who arrived at the scene at approximately
4:35 a.m. She reported that the large bay window on the left rear of the house had broken out
and flames were coming out of it. She found Rose Camiolo on the back porch at the right rear of
the house. Officer Rosenberger was also advised by Paul Camiolo that his father, Edward, was
still trapped in the house.

Rose Camiolo was described as being conscious and alert but suffering from burns to her
upper body and head including singed hair. Paul Camiolo was also observed to have burns on
his shoulders and head, although they were less severe than his mother’s burns.

The first fire department units arrived at approximately 4:40 a.m. and the fire was
declared under control at 5:03 a.m. A fire department search of the house found Edward
Camiolo dead in the powder room in the right rear of the first floor near the back door exit where
Rose Camiolo was first observed by Officer Rosenberger. Rose Camiolo was treated at the
scene for burns and smoke inhalation and transported to the hospital. After initial treatment in
the ER, Rose Camiolo was transferred to the Burn Unit of a second Hospital. She ultimately
died of complications from the fire on December 18, 1996. Paul Camiolo was also transported
(but in a separate ambulance than his mother) to the hospital and was treated for burns and
smoke inhalation and was released.

An autopsy performed on Edward Camiolo revealed that he had non-lethal burns to his
head and upper torso and had suffered smoke inhalation. He was declared dead by smoke
inhalation as a result of carbon monoxide poisoning. His COHb was reported as 45% . An
autopsy performed on Rose Camiolo after her death revealed a scar from a healed burn in the
palm of her left hand.

A post-fire investigation was conducted by police and fire official including an ATF
Agent, Steve Avato, who was a volunteer member of the one of the responding fire departments.
The initial investigation was led by Fire Marshall Tom Sullivan of Upper Moreland Township,
PA and Pennsylvania State Trooper Barry Whitmoyer. Their investigation determined that the
fire originated in the family room in the left rear of the first floor. Examination of the scene



revealed heavy burn damage to most of the furnishings in the family room. Heavy heat and
smoke damage was observed throughout the rest of the house with some fire extension into the
kitchen and hallway adjacent to the family room.

The family room was approximately 20 feet long by 12 feet wide with a large window
and an outside door in the west wall. The room had a brick fire place along the south wall and
plywood paneling along the other three walls. A substantial fuel load was present in the room at
the time of the fire. The fuel load included a three-cushion couch (with integral recliners at
either end) along the east wall, a two-cushion love seat along the west wall, and a lift-type
recliner chair near the north wall by the door to the kitchen. In addition, there were several small
tables and a television. The family room also had wall-to-wall carpeting over the original
hardwood floor (the house was built circa 1971).

Further investigation of the burn damage in the family room showed substantial damage
to the couch, the love seat and the lift chair. The greatest damage to the couch was at the north
end (toward the kitchen) with damage decreasing toward the south end (toward the fire place). A
similar damage pattern was noted on the love seat including greater damage high up on the back
of the love seat. The lift chair showed greatest burn damage to the east (toward the couch). The
wood paneling and studs behind the couch showed damage beginning behind the north end of the
couch with a “V” pattern toward the south (fireplace). In addition, the carpet in the center of the
room was heavily damaged including a substantial area where the carpet and padding was gone,
revealing the hardwood floor underneath. The hardwood floor showed irregular discoloration in
the center of the room where the carpet had been completely burned. Because of the irregular
pattern on the hardwood floor, samples were taken of the carpet, padding, newspaper (used
between the padding and the hardwood floor to stop squeaks), and floor boards by the Fire
Marshall and set to a Pennsylvania State laboratory for analysis.

Paul Camiolo was interviewed by the investigators and gave the following account of the
fire. Paul stated that his mother had gone to bed at approximately 8:30 p.m. on Sunday night.
His father subsequently went to bed at about 11:30 p.m. Paul fell asleep watching the television,
woke up about 2:30 a.m. and went to bed. Paul was awakened at approximately 4:30 a.m. by his
father’s call for help from downstairs. Paul went downstairs to the family room in response to
his father’s call and discovered his father in the lift chair and his mother on the couch. Upon

entering the family room, Paul observed his mother attempting to pat out a small fire on the



couch with her left hand. Paul immediately went to the kitchen and got a pitcher of water.
When he returned to the living room, he attempted to extinguish the fire with the pitcher of water
but found that it had little effect on the fire. Paul advised his parent to get out and quickly
retreated to the kitchen to call 911. While on the 911 call, Paul observed his parents transiting
the kitchen toward the den/storage room as the fire continued to grow. Upon completion of the
911 call, Paul left the house through the front door. After finding some clothes in his car, Paul
went to the rear of the house to meet up with his parents. When he arrived at the back of the
house neither of his parents were visible so he opened the rear door and found his mother on the
floor inside the door. He dragged his mother outside on to the porch but could not reach his
father because of the heat and smoke. He then went to the front of the house to await the arrival
of emergency personnel. He met Officer Rosenberger and accompanied her around back to his
mother while advising Officer Rosenberger that his father was still in the house. Eventually,
Paul was taken to the hospital and treated for his smoke inhalation and burn injuries. Paul
suggested that the fire started as a result of his mother’s mishandling of smoking materials.

Based on the burn damage and Paul Camiolo’s statement, the investigation focused on
the area near the north end of the couch. A lamp in this area was eliminated as a possible cause
of the fire when an examination of the lamp and the adjacent outlet revealed no evidence of
damage consistent with initiation of a fire. Careless use of smoking materials could not be
eliminated based on the burn damage, the statements of Paul Camiolo, and evidence of other
smoking materials throughout the downstairs. Other possible accidental causes of the fire were
eliminated as being outside the area of origin.

Initial investigation reports filed by Fire Marshall Sullivan (signed 10-10-96) and by
Agent Avato (signed 10/16/96) concluded that the fire was accidental as the result of careless
smoking or improper disposal of smoking materials.

On October 24, 1996 a report was received from the State laboratory on the samples
submitted by Fire Marshall Sullivan. The report showed that the samples of carpet, padding and
newsprint were negative for common ignitable liquids but that the floor boards showed trace
amounts of weathered gasoline. After receiving this report, Trooper Whitmoyer closed his fire
investigation declaring the cause to be undetermined. However, after receiving this report, Fire
Marshall Sullivan change his fire investigation report to conclude that the fire was incendiary
through the use of gasoline as an accelerant.



Subsequently, Fire Marshall Sullivan enlisted the aid of another Pennsylvania State
Trooper/Fire Marshall, Robert Klein. Trooper Klein together with Fire Marshall Sullivan
obtained a search warrant and returned to the house (which had not been secured since the fire)
to obtain additional samples for laboratory analysis. These additional samples include carpeting,
padding, newsprint and floor boards. In some cases, these samples where all taken from the
same area such that the padding, newsprint and floor boards were taken under the area where the
carpet sample was taken. In addition, a “control” sample of each of these materials was taken
from an area of the room that showed no burn damage. The laboratory analysis consistently
showed that the carpet, padding and newsprint contained no gasoline but that the floor boards
showed trances of weathered gasoline. Even the “control” samples showed these results, that is,
no gasoline on the carpet, padding or newsprint, but weathered gasoline on the floor boards.
Several of the carpet samples also showed positive for medium or heavy petroleum distillate.

Based on these findings, Trooper Klein concurred with Fire Marshall Sullivan that the

fire was incendiary in nature with gasoline as an accelerant.

ANALYSIS AND OPINIONS

The goal of this analysis is to examine the initiation and development of this fire to
determine whether it can be explained by an accidental scenario such as that suggested by Paul
Camiolo’s statements and Agent Avato’s analysis or whether it can only be explained as an
incendiary fire involving the use of gasoline as an accelerant as proposed by Fire Marshall
Sullivan and Trooper Klein.

In order to properly address these two scenarios, a timeline must be developed for the fire
under each scenario. The part of the timeline for this fire that is of most importance to this
analysis is the time from the start of the fire in the family room until the time when the
downstairs becomes untenable. Once the downstairs becomes untenable, movement of the
residents would be halted.

Since NFPA 921, The Guide to Fire and Explosion Investigations [1], generally requires
that accidental scenarios be eliminated before incendiary scenarios can be considered, the

accidental fire on the couch will be examined first. This scenario, as suggested by Paul



Camiolo’s statements and developed by Agent Avato, involves a fire which starts on the family
room couch as a result of Rose Camiolo mishandling smoking materials.

In order to establish the start of the timeline it is necessary to examine the exact cause of
the accidental fire. Two different accidental ignitions are possible: smoldering ignition from a
dropped cigarette or flaming ignition from a dropped match. Research reported by various
investigators including Gordon Damant shows that if smoldering ignition occurs it generally
takes 30 minutes to two hours to transition to flaming [2]. Furthermore, recent improvements in
upholstered furniture fabrics make smoldering ignition by a cigarette much less likely. However,
even these new fabrics are not resistant to ignition by an open flame. The long time frame for a
smoldering ignition as well as the low probability of its occurrence lead to the conclusion that the
most likely ignition scenario is a dropped match that causes a flaming ignition of the couch. This
is supported by the fact that Paul Camiolo does not report any significant smoke in the hallway
as he approaches the family room. Had the couch been smoldering for a significant time, smoke
accumulation would have occurred in the hallway. In my opinion, the most likely accidental
ignition scenario is a lighted match dropped onto the couch resulting in a flaming ignition of the
couch. This establishes the beginning of the accidental fire timeline as a flaming ignition of the
couch.

The timeline of this fire was further developed using computer modeling of the couch fire
coupled with statements by the witnesses. The computer modeling was performed using two
different the computer fire model developed at the National Institute of Standards and
Technology (NIST), which is part of the U.S. Department of Commerce.

Zone modeling was employed utilizing the multi-zone computer fire model FAST [3].
FAST is a collection of procedures, which build on the computer model CFAST [4] to provide
engineering estimates of fire hazard in compartmented structures. FAST is capable of modeling
steady or non-steady burning conditions in multiple compartment configurations. In FAST, the
initiating fire is user-specified, but internally controlled by fuel and air supply rates. The model
divides each compartment into two zones, an upper zone which contains a hot layer and a lower
zone which is, at least initially, relatively cool. The basic equations describe the mass and
energy transfer from zone to zone. Mass and energy transfer between the zones is produced by
plumes, mixing at vents (connections between compartments), radiation between layers, and heat

transfer at the boundary surfaces. The prime equations in FAST are based on the application of



mass and energy conservation principles (control volumes) to homogeneous upper and lower gas
regions in multi-compartment systems.

FAST and CFAST are public domain software programs and are readily available free of
charge from NIST. A review of the available scientific literature directly related to the
development, use, and validation of FAST and CFAST [5-51] demonstrates international
acceptance of the model for both research and practical application in fire protection design and
post-fire analysis. In addition, the FAST model has been extensively tested and the results have
been reported in peer reviewed documents. The three most applicable documents are
“Comparing Compartment Fires with Compartment Fire Models” by Nelson and Deal [52],
“Verification of a Model of Fire and Smoke Transport” by Peacock, Jones, and Bukowski [53],
and “Compartment Fire Experiments: Comparison With Models” by Dembsey, Pagni, and
Williamson [54]. These analyses showed good agreement between the model and fire tests for
the estimation of temperature and interface height.

The FAST model requires several inputs by the user: 1) the geometry of the room of fire
origin and adjacent spaces, 2) ventilation paths between rooms, 3) material properties for the
compartment boundaries, and 4) the fire specification (e.g. location and energy release rate as a
function of time). The boundary characteristics used in the model were selected to be
representative for the specific fire scenario.

Field modeling was also performed by using Industrial Fire Simulator (IFS), a computer
fire model that has also been development at NIST [52]. IFS is a Computational Fluid Dynamics
(CFD) model which is based upon Large-Eddy Simulation (LES) analysis. This methodology
provides a computationally efficient method of calculating fluid flow and temperatures in a fire
environment. This model allows the user to observe the calculated development of the fire
through the use of a computer graphical presentation of the computer calculations. Also, unlike
FAST which generally requires that the fire be specified by the user, IFS allows the user to
specify the properties of the fuel packages in the room and then calculates the growth of the fire.

As with FAST and CFAST, IFS is a public domain software program and available free
of charge from NIST. A review of the available scientific literature directly related to the
development, use, and validation of IFS [53-98] demonstrates acceptance of the model for both

research and practical application. In addition, the theory behind the IFS model has been



described in peer reviewed documents along with validation studies and examples of practical
applications.

Because FAST requires much less computer time (results typically take tens of minutes
as compared to days or weeks with IFS), it was used as part of the initial analysis of the fire
scenarios. Subsequent modeling performed with IFS was compared with the results of the FAST
modeling and will also be discussed as part of this analysis.

A heat release curve for a couch fire as measured by NIST [99] combined with heat
release data for wood paneling [100] was used as input for the fire in the living room. Using this
fire, FAST calculated the time-temperature history of the upper layer in the living room and in
adjacent rooms. In addition, FAST calculated the depth of the hot upper gas layer. Using the
criteria of 600C upper layer temperature at a depth of at least one meter [101], the time to
flashover was determined from the FAST model to be approximately five and one half minutes.
This time is consistent with experimental measurements of time to flashover in rooms where a
couch [102-105] was initially involved in the fire.

Other important times along the timeline were determined by comparing witness
statements with the measured fire growth of the NIST couch fire and by using the time-
temperature and upper layer depth histories as calculated by FAST and IFS.

According to the NIST data, at thirty seconds the fire is only 8 kW. Up to this size, the
fire would be approximately 10-12 inches in height and would not seem very threatening. It
would still be confined to a small portion of the couch and would not extend above the back of
the couch.

At sixty seconds into the fire, the fire would have grown to 16 kW. At this size, the fire
now would be one to two feet tall. This is approximately the fire condition that Paul Camiolo
describes when he first sees his mother trying to pat out the fire.

By ninety seconds, the fire would have grown to approximately 83 kW. At this size, the
fire would be extending up toward the ceiling and would be capable of producing second degree
burns in less than 30 seconds for anyone within two to three feet of the fire. This is
approximately the fire which Paul Camiolo encounters when he returns with the pitcher of water
and helps his mother from the couch. At this size, a pitcher of water would have little if any
effect on the fire because the melted polyurethane would react much like a grease fire. That is,
the water would be more likely to spread the fire than extinguish it.



At two minutes, as Paul is urging his parents to get out, the fire has grown to 230 kW.
This fire would begin spreading across the ceiling and would radiate sufficient heat to produce
second degree burns on anyone within three to four feet of the fire in less than 10 seconds. At
about this time, the upper layer in the living room would have reached 180C in temperature and
0.9 m (3 ft) in depth. According to Cooper [101], these upper layer conditions would shortly
result in onset of pain to someone directly exposed to radiation from the upper layer. At this
time the flaming melt from the polyurethane is dropping on the carpet around and behind the
couch igniting the carpet in these areas. This dripping polyurethane will result in low burn
around the north end of the couch and will begin to ignite the paneling behind the couch. This is
approximately the point at which Paul and his parents would have left the family room.

At 2-1/2 to 3 minutes after ignition, Paul is making the 911 call to report the fire. At this
point the fire has grown to approximately 790 kW. The upper layer temperature in the family
room would have exceeded 200C, making the living room untenable. Smoke and hot gases
would begin spreading out of the living room into the kitchen and hallway. The presence of this
smoke and hot gases would significantly slow down anyone trying to escape the fire [106].

By four minutes after ignition, the fire would have grown to more than 1.5 MW. The CO
level would be staring to rise in the smoke leaving the living room as the fire approaches
flashover [107]. Near the end of this time, the combination of heat and carbon monoxide would
likely be sufficient to cause unconsciousness in the living room. The smoke and hot gases
pouring into the adjacent areas would be sufficient to be disorienting, approaching
incapacitating. Anyone in the upstairs would likely be unable to safely come down the stairs at
this point.

At approximately 5 minutes after the initiation of the fire, the fire would have grown to
nearly 2 MW. Smoke and hot gases would be spreading throughout the first floor of the house.
The upper layer along the path from the family room to the back door at the den/storage room
would be hot enough to cause second degree burns to areas of a person immersed in the upper
layer. This is the condition at the time when Paul Camiolo discovers his mother on the floor
inside the back door and drags her out to the back porch. At this time Paul Camiolo states that
he can hear his father but cannot reach him because of the heat and smoke.

At approximately 5-1/2 minutes after flaming ignition of the couch, the fire has grown to
include the carpet around the north end of the couch and the plywood paneling from floor to
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ceiling behind the couch. This fire is now large enough to cause flashover of the family room,
resulting in ignition of most of the ordinary combustibles throughout the room including the
exposed carpet in the center of the room and the top of the love seat. Carbon monoxide levels
would quickly rise above 10% in the family room because of the wood paneling in the upper
layer [108]. CO levels of 2-3% would be found in the areas adjacent to the family room. These
levels of carbon monoxide would result in unconsciousness in less than one minute and death in
less than 3 minutes [102]. The rapid heating of the glass in the family room that occurs with
flashover will shortly result in complete breakage of the window. The “pop” that Paul Camiolo
reports hearing as he heads to the front of the house to meet the emergency personnel is likely
the loss of the inside pane of the triple pane window in the family room (such a “pop” has been
recently observed in research on fire exposure of multi-pane glass [109].

At approximately 6 minutes after ignition (approximately 3 minutes after the 911 call),
the family room window would have completely failed and fire would be venting out the
window. Edward Camiolo would likely be unconscious from carbon monoxide poisoning. This
is the time at which Officer Rosenberger arrives at the scene and encounters Paul Camiolo in
front of the house. This is the “fully involved” fire condition that Officer Rosenberger reports
seeing when she arrives at the back of the house.

At seven to ten minutes after the fire started, fire department units arrived on the scene
and began search and rescue and fire suppression activities. However, by this time Edward
Camiolo is likely already dead from CO poisoning.

Based on this analysis of the fire development, an assessment can now be made of the
accidental fire scenario. In particular, the primary issue to be addressed is whether this fire
scenario is consistent with Paul Camiolo’s statements and inconsistent with any of the known
facts of the fire.

This analysis of the growth and development of an accidental fire shows that the
timeframe of the fire is consistent with a fire which originates with a flaming ignition of the
family room couch. The rapid growth and development of the fire leading to flashover in less
than six minutes is consistent with the time between Paul Camiolo’s first observance of the fire,
the 911 call, and the fire at the time of arrival of Officer Rosenberger. Furthermore, the rapid
development of the fire after Paul’s initial attempt to extinguish it, coupled with the age and
infirmity of his parents, is consistent with the fact that neither of his parents got out of the house
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on their own. This is consistent with medical research which shows that the young, the elderly,
the infirm, and those incapacitated by drugs or liquor are most likely to die in residential fires
[110].

The artifacts of the fire observed during the post fire investigations are also generally
consistent with the accidental fire scenario. All the investigators report burn patterns on the wall
and furniture that are most severe near the north end of the couch and least severe at the south
end of the family room. These patterns are consistent with the initial finding of Fire Marshall
Sullivan and the ultimate finding of Agent Avato that the fire originated on the north end of the
couch (toward the kitchen). Even Trooper Klein places the area of origin near the north end of
the couch, although he believes the fire started behind the couch because of the low burn on the
wall. In fact, this low burn can easily be explained by dripping of flaming polyurethane onto the
rug behind the couch. Such behavior has been readily observed in fire tests with polyurethane
couches (see for example the Firepower video from NFPA [102]).

The post-fire observation of a large burned-out area of carpet and discolored flooring in
the center of the room is consistent with the fact that this accidental fire could generated more
than sufficient energy to cause flashover in the family room. Flashover has been shown to cause
ignition of carpet in unprotected areas and to cause discoloration of flooring (see for example
Kirk’s Fire Investigation [111] or the video Why America Burns [112]). Because flashover
causes radiant fluxes of 20 kW/m? or greater at floor level, it usually results in the appearance of
low burning in many areas throughout the flashed-over room. Such burn patterns were readily
apparent to all of the investigators of this fire. The fact that flashover occurred is not just
evidenced by the appearance of widespread low burning in the family room, but also by the
death of Edward Camiolo in the powder room. Research has shown that nearly 80% of fire
victims die of carbon monoxide poisoning remote from the room of origin [113]. Additional
research has shown that lethal levels of carbon monoxide are not generated outside the room of
origin until after flashover [114] . Thus, the fact that Edward Camiolo died remote from the
room of fire origin of smoke inhalation (COHb of 45%) is additional evidence that the family
room flashed-over. This evidence is also consistent with the accidental fire scenario.

The observation of “crazed” glass at the fire scene is also consistent with the accidental
fire scenario. Research has shown that crazing of glass is not specifically related to use of
accelerants [111]. In fact, recent research on multi-pane glass has shown that severe “crazing”
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occurs under both slow and fast heating of the glass [109]. Thus, the “crazed” glass is consistent
with failures frequently observed near flashover.

Finally, artifacts from the autopsy of Rose Camiolo are also consistent with the accidental
fire scenario and Paul Camiolo’s statements. Rose Camiolo showed evidence of a healed burn
on her left hand that is consistent with Paul Camiolo’s description of his mother initially trying to
pat out the flame with her left hand. Furthermore, the burn injuries that extend from Rose
Camiolo’s mid thorax to her head indicate that she was exposed to a hot upper layer only from
mid chest level up. Such a layer height would not result in hot door knobs or other objects at
waist height that could have produced the burn on Rose Camiolo’s hand.

The only artifact from the numerous fire investigations that does not initially appear to be
consistent with the accidental fire scenario is the observation of weather gasoline on the floor
boards in the living room. It was this finding alone that caused Fire Marshall Sullivan to change
his cause of the fire even though it was inconsistent with his origin on the couch. However, this
apparent inconsistency quickly fades away after examination of all the laboratory samples. The
appearance of weathered gasoline only in the floor boards but not in the carpet, padding or
newsprint immediately makes this finding suspect. There is no doubt that weather gasoline was
present in the floor boards; this was confirmed by independent samples taken by Investigator
Decker and by analysis by Forensic Chemist John Lentini. These independent analyses also
confirmed the absence of any gasoline in the carpet, padding or newsprint on top of the floor
boards. Furthermore, the “control” samples also showed the presence of weathered gasoline.
Gasoline in the control samples indicates that the gasoline was present at the scene prior to the
fire. The absence of gasoline in any of the highly absorbent layers above the floor boards also
indicates that gasoline was not present on these materials at the time of the fire, as it would be
virtually impossible for the gasoline to have soaked through to the floor boards without leaving
any residue in the more absorbent layers above the flooring.

The presence of weathered gasoline in the floor boards can be explained by the fact that
at the time that this floor was originally installed gasoline was routinely used as an inexpensive
solvent for lacquers and other materials used in the treatment of wood. This fact is based on
personal knowledge (of the author) and on the investigation of Mr. Decker (who obtained this
information from local area flooring installers). Gasoline used in this fashion can be sealed into
the wood by a finish coating. The association of the weathered gasoline with the original floor
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installation is also supported by the finding of traces of lead in the flooring samples by Forensic
Chemist John Lentini. Although leaded gasoline was readily available in the early seventies, its
phase-out began with the advent of catalytic converters in the mid-seventies (it is a poison for the
catalyst) By the mid-eighties, the EPA had all but banned use of leaded gasoline because of its
impact on lead levels in the blood of urban children. By the time of this fire in 1996, leaded
gasoline had not been readily available for many years [115].

Based on this information and analysis, the presence of weathered gasoline in the floor
boards but not in the carpet, padding or newsprint is consistent with the accidental scenario
described above. It should be noted that the presence of mid/heavy petroleum distillate in
several of the later carpet samples can be readily explained by the previous use of a kerosene
heater and by the use of insecticides which contain these petroleum distillates as solvents. Since
these petroleum distillates are not very volatile, they can remain in carpet for many years. Thus,
even these findings are not inconsistent with the accidental fire scenario.

Based on the detailed modeling and analysis presented above, | can find no evidence that
is inconsistent with the accidental scenario described by Agent Avato in his fire investigation
report. Furthermore, there is nothing in my analysis of this accidental fire scenario that
contradicts Paul Camiolo’s statements regarding the fire. Therefore, it is my opinion, that this
fire was an accidental fire which originated on the family room couch as the result of Rose
Camiolo mishandling smoking materials.

Since proper scientific and investigative methodology (as described in NFPA921, for
example) precludes the finding of an incendiary fire when any reasonable accidental cause can
not be eliminated, it would normally be unnecessary and inappropriate to further analyze the
arson scenario suggested by Fire Marshall Sullivan and Trooper Klein. However, since this
incendiary scenario has been used as the basis for a criminal complaint, I feel compelled to
analyze it.

Modeling and analysis was also used to develop a timeline for an incendiary fire scenario
resulting from the use of gasoline over a wide area of the family room. This scenario is based on
the opinion of Trooper Klein and Fire Marshall Sullivan that the large area of burn in the middle
of the family room and the discoloration on the flooring constituted a “flammable liquid pour

pattern.”
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The appearance of such pour patterns is typically thought to result from the rapid and
unusually hot burning of a flammable liquid on the carpet or flooring. However, research has
shown that such patterns are not the result of flammable liquid pours, but rather the result of
flashover [111]. These results are not surprising given the fact that the flame temperature of
gasoline is approximately the same as the flame temperature of wood or other ordinary
combustibles [101]. Furthermore, it has long been known that the latent heat of vaporization of
liquids serves to cool the surface that the liquid is on. This effect (similar to the cooling effect of
rubbing alcohol on the skin) actually results in the surface under the flammable liquid being
cooler than the surrounding area, not hotter.

Despite this apparent inconsistency, the arson scenario was modeled by assuming that
gasoline was poured in the area described as the “pour pattern” by Trooper Klein in his
testimony at the preliminary hearing. A pour of one gallon of gasoline was assumed since this is
the minimum that would reasonably cover the indicated area.

The modeling shows a fire that nearly instantaneously spreads across the pour area (flame
spread rates on flammable liquid pools are on the order of several meters per second [101]). The
entire gallon of gasoline is consumed in approximately 10 seconds. This rapid burning of the
gasoline results in flashover level temperatures at the ceiling within six seconds. The rapid
spread of the fire also serves to ignite both the love seat and the couch low down, along their
entire fronts nearly simultaneously. After the initial “flash” that results from the gasoline burn-
off, the window is broken out (or even possibly blows out from the overpressure) and the couch
and love seat readily burn. This combination would lead to rapid extension of the fire out the
window and up the side of the house.

Within thirty seconds of the ignition (a time equal to the time that Paul Camiolo spent on
the 911 call), hot gases would have spread down the hallway and up the stairs. In fact, the IFS
model indicates that the spread of these hot gases is so rapid that the person igniting the gasoline
might not be able to escape the house.

Within one minute, the smoke and hot gases spreading up the stairs to the second floor
make the stairway untenable, trapping anyone on the second floor.

Three minutes after ignition, the family room would have reached a sustained flashover
as a result of the rapid involvement of the couch and love seat. Within tens of seconds after this
point toxic levels of CO would spread rapidly through the entire house.
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Based on this timeline for the incendiary fire , it is clear that there are several aspects of
this scenario that are inconsistent with the known facts of this fire.

First, under this scenario, if Edward and Rose Camiolo were in the family room at the
start of the fire, they would have been nearly instantaneously burned (including ignition of their
clothing) and, therefore, would have been found dead in the family room. Alternatively, if Mr.
and Mrs. Camiolo were upstairs in their bedroom at the start of this fire, by the time that they
could have been aware of the fire, they would not have been able to get down the stairs. Thus,
they would have been found dead upstairs or on or at the bottom of the stairs. Either of these
alternatives is inconsistent with where Mr. And Mrs. Camiolo were actually found by emergency
personnel.

Since this fire scenario leads to nearly instantaneous ignition across the front of the love
seat and couch, a pattern of uniform burning of the couch and love seat would have been
observed after the fire. This is inconsistent with the patterns described by all of the investigators
including Trooper Klein and Fire Marshall Sullivan, which show a gradient in burn damage from
north to south.

Finally, the timeline for this scenario results in much greater fire damage and
substantially more extensive fire spread prior to the arrival of Officer Rosenberger and,
subsequently, the fire department. The fact that most of the flame damage was confined to the
room of origin is consistent with flashover preceding the arrival of the fire department by no
more than several minutes. The substantial fire damage in other areas of the house predicted for
the incendiary scenario is inconsistent with the actual level of damage described by all of the
investigators after the fire.

One other aspect of this fire requires comment. It has been suggested that the fact that
the family dog was found dead in the upstairs bedroom somehow supports a finding of
incendiary as the cause of this fire. | do not understand the basis of this claim. | have searched
the scientific literature and had discussions with Veterinarians (including a Veterinary
Pathologist) to determine if there is any scientific basis for inferring anything about the cause
and origin of this fire based on where the dog was found. | have been unable to find any
scientific evidence to support any inference concerning this fire based on where the dog was
found after the fire. If anything, the literature that was found suggests there is no consistent
behavior expected of dogs in such a situation.
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Based on this further analysis and modeling, | concluded that there are numerous
inconsistencies with an incendiary scenario as described by Fire Marshall Sullivan and Trooper
Klein. In my opinion, these inconsistencies allow elimination of this scenario as a possible cause
of the fire on September 30, 1996.

SUMMARY AND CONCLUSIONS

Detailed analysis and modeling of the fire at 4130 Hoffman Street shows that an
accidental couch fire caused by improperly handled smoking materials is consistent with all
known facts of the incident. Furthermore, this accidental scenario is entirely consistent with the
statements made by Paul Camiolo concerning the fire. Additional analysis of an incendiary fire
scenario revealed numerous inconsistencies between that scenario and undisputed facts of the
fire.

In my opinion, the cause of the fire in the Camiolo residence was accidental as a result of
ignition of the family room couch by mishandled smoking materials. This conclusion supports
the findings of Agent Avato as reported in his ATF fire investigation report of October 1996. 1
also concur with Agent Avato that a detailed analysis of an incendiary fire shows that such a fire

can be ruled out as the cause of the fire in the Camiolo residence.
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