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Trial Testimony of John Dailey 1 
 2 
John Dailey was a retired FBI agent, who, at the time of the trial, was working as a fraudulent 3 
claims investigator for J.C. Penney Insurance Company. At the time of the fire, he was employed 4 
by Cimarron Insurance Company, which insured the residence. He took a 90-hour arson 5 
investigation course in May of 1983 and was certified in the State of New Jersey as an arson 6 
investigator. Mr. Dailey stated that he spent 2½ days at the fire scene. He stated that he took ten 7 
samples from the scene and submitted them to a laboratory, and all of them tested negative for 8 
the presence of ignitable liquids. He stated that it was not unusual to receive a negative finding 9 
on laboratory samples. His investigation took place after the living room and dining room had 10 
been cleaned off and washed down. He hired six individuals to clean the debris out of the rest of 11 
the house in order to examine the floors. 12 
 13 
Mr. Dailey harbored most if not all of the same misconceptions harbored by Mr. Cheever and by 14 
the investigators in the Willingham case. In describing the way fire spreads through a doorway 15 
he states: 16 

 17 
A: Okay. This shows that you had a lot of fire coming out of the front door, and 18 
you have low burning on the doorjamb all the way down to the bottom. And, 19 
usually, when fire comes out of a door, it will come out in the upper areas and you 20 
will get a ‘V’ pattern where it will come out. This shows me we had low burning 21 
right in here because the whole thing it burnt from top to bottom. 22 
 23 
Q: Mr. Dailey, why would fire necessarily want to come out of the top of the 24 
door? Why wouldn’t it come out the bottom? 25 
 26 
A: Well, it’s based on the theory that fire goes up and seeks the nearest exit. So if 27 
it’s near a door, it will go up and out the upper portions of the window or door. 28 
 29 
Q: Is there instances where fire goes down? 30 
 31 
A: There could be, but, generally, the pretty basic rule is it goes up. 32 
 33 
Q: If it goes down, is it defying the force of gravity. 34 
 35 
A: Well, I don’t know about gravity, but fire—there could be an instance where 36 
fire could bank down in a room if the room were closed, and you had enough fuel, 37 
and it would go lower, but it would be unusual. 38 

 39 
Actually there is nothing at all unusual about fires occurring in closed rooms as described by Mr. 40 
Dailey, nor is it unusual to find burning all the way to the floor level of a doorjamb where 41 
ignitable liquids were not introduced. The important point is that Mr. Dailey lacks the 42 
fundamental knowledge of compartment fire dynamics. More specifically, he is apparently 43 
unfamiliar with the characteristics of post-flashover compartment fires that would explain the 44 
“low burns” without the introduction of ignitable liquids.  45 
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In yet another mirror of the testimony in the Willingham case, Mr. Dailey describes burning 1 
underneath the doorjamb from inside the living room. He states at page 29: 2 
 3 

A: You can see where flammable liquid ran down and really burned underneath 4 
the doorjamb here. 5 

 6 
Q: Why wouldn’t the fire just have got in under there? 7 
 8 
A: Well, sir, fire just does not travel up under, does not make those patterns. 9 
 10 
Q: Fire doesn’t have the ability to go underneath that doorjamb and burn on the 11 
inside? 12 
 13 
A: No sir, not and leave patterns like this.” 14 
 15 

The damage to the wood below the doorjamb does not have to be the result of a fire burning 16 
underneath. Wood will char and create patterns when heated to temperatures below those 17 
required for flaming ignition to occur. The rise in temperature of the wood below the doorjamb is 18 
the result of heat transfer from exposure to the fire conditions above the sub-floor. It is the lack 19 
of oxygen to sustain combustion that precludes both fire and flammable liquids from “going 20 
underneath” a doorjamb and causing damage to the wood subsurface, which is a concept that Mr. 21 
Dailey unquestionably failed to take into account in the course of his investigation.  22 
 23 
On pages 32 and 33, when describing the condition of the couch, Mr. Dailey states:  24 
 25 

A:…and, on the couch, it unusual that a piece of furniture will be that totally 26 
consumed. Usually the fire—a normal fire will burn off the top of the furniture 27 
and go down some, but you will have quite a bit left of the bottom frame. … The 28 
significance of this is that on the south end of the couch toward the door, the 29 
springs were annealed. And when I say, “annealed,” I mean that all of the tension 30 
was gone out of them. They were real flat. And that is generally only—that only 31 
occurs when you have intense heat on the springs of a couch…. 32 
 33 
And when I see a couch like that in a fire—you can see how flat the springs are. 34 
They have annealed, or lost their temper. That is generally an indication that an 35 
accelerant had been placed on there that caused this intense fire. Like I say, 36 
furniture generally will not burn like that. Furniture will burn the upper portions 37 
of it. And whenever an investigator sees a piece of furniture like this where the 38 
springs have been annealed, or distempered, then there is a very strong indication 39 
that an accelerant had been put on the couch. 40 
 41 

It is not unusual for upholstered furniture to be totally consumed in a compartment fire. 42 
Upholstered furniture, like other fuel packages, can be totally consumed if post-flashover 43 
conditions continue for a time sufficient to burn all of the materials. Thus, the fuel loading in the 44 
room, the ventilation conditions, as well as the timing of fire suppression activities play a 45 
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significant role in the duration of post-flashover conditions and thus, how much of the fuel item 1 
is consumed. 2 
 3 
The testimony concerning the annealing of the springs was given in 1987, two years before 4 
Tobin and Monson, two scientists at the FBI laboratory debunked most of the mythology about 5 
annealed springs providing fire investigators any information about the intensity of a fire. If one 6 
end of a sofa is exposed to more heat than the other, certainly, the form of the springs may 7 
change, but one cannot make a valid conclusion about whether the fire was “fast” or “slow” 8 
based on the condition of the springs.44 Ironically in the 1980’s the same spring conditions were 9 
sometimes interpreted to indicate a “smoking” fire, although that fact was apparently unknown 10 
by Mr. Dailey at the time. 11 
 12 
Further misinformation about the meaning of the condition of the couch was conveyed to the 13 
jury in the following exchange: 14 
 15 

Q: What if someone was to go to sleep on a couch and drop a cigarette? Would it 16 
cause that type of damage to that item of furniture? 17 
 18 
A: No, sir. 19 
 20 
Q: Would you also be able to determine a point of origin in that couch as to where 21 
the fire started? 22 
 23 
A: No. All I can say is, there was more fire on the south end than on the north 24 
end. 25 
 26 
Q: Okay. And you don’t believe it was caused by a cigarette? 27 
 28 
A: No, sir. I have been in schools where we have tried to ignite furniture with 29 
cigarettes, and it’s very, very difficult. And if you get them ignited, you get a little 30 
smoldering fire.” 31 

 32 
This is simply false45, but unfortunately, the jury had no way of knowing that this expert was 33 
wrong. If all that happened when cigarettes ignited furniture was a “little smoldering fire,” logic 34 
dictates that smoking materials would not be the number one cause of fire deaths. As a result of 35 
such statistics, extensive research, in the last three decades46, 47, 48, has been performed with 36 

                                                 
44 Tobin, W. A. and Monson, K.L., Collapsed Spring Observations in Arson Investigations: A Critical Metallurgical 
Evaluation, Fire Technology, 25(4), 1989, 317. 
45 The Bureau of Fire Research (BFRL) at the National Institute of Standards and Technology (NIST) reports in a 
study on fire safe cigarettes: “The most recent statistics (1997) from the U.S. Consumer Product Safety Commission 
indicate that about 25 percent of all U.S. fire fatalities occur when a smoker falls asleep in bed or a lighted cigarette 
is dropped on a couch or chair.” The full report is available at the BFRL website: 
http://www.bfrl.nist.gov/info/fire_safe_cig/questions_and_answers.htm 
46 Damant, G. H., “Cigarette Induced Smoldering in Flexible Polyurethane Foams,” Consumer Product 
Flammability Vol. 2, 140 -153, June, 1975. 
47 Babrauskas, V., and Krasny, J. F., “Fire Behavior of Upholstered Furniture,” NBS Monograph 173, National 
Bureau of Standards, Gaithersburg, MD, November 1985. 
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respect to the propensity of ignition of upholstered furniture. Cigarettes in the crevices of 1 
upholstered furniture can and do cause fires. The cigarette first produces a smoldering fire, as 2 
testified by Mr. Dailey. The significant knowledge that Mr. Dailey failed to mention to the jury 3 
is that smoldering fires in upholstered furniture can transition to a flaming fire that behaves no 4 
differently than if the upholstered furniture had been ignited by a flaming ignition source. 5 
 6 
Prior to actually showing the photograph of the couch to the jury, the following exchange took 7 
place: 8 
 9 

Q: Okay. Is there any significance to the fact that that pour pattern seems to run 10 
underneath the couch there? 11 
 12 
A: Yes, sir. There is a significance. Actually, two possibilities: one, that the 13 
flammable liquid pour pattern shows that a flammable liquid was poured under 14 
the couch. The other possibility, not as strong, is that enough was poured on the 15 
couch to where it might have dripped through and caused that damage to the 16 
floor. There are two possibilities.” 17 

 18 
In a completely involved room, there is a third dominant possibility, which explains the 19 
condition of the couch: its condition is nothing more than a part of the natural progression of a 20 
compartment fire, as previously discussed. That possibility was not put before the jury. 21 
Essentially, the State gave the jury two incendiary scenarios from which to choose, not even 22 
suggesting the possibility of a naturally occurring fire. 23 
 24 
As if constant repetition would make the assertion true, Mr. Dailey goes on at page 37 to state:  25 

 26 
A: As I said, fire ordinarily will not burn down but, in this instance, I was struck 27 
by the fact that the wooden portion, including the two legs of the chair, were 28 
burned at floor level. Of course, here, part of that liquid burn pattern is in front of 29 
the chair, which, no doubt, caused the damage to the lower portion. 30 
 31 
Q: Is it unusual for you to go into a structure where there has been a fire and find 32 
so many items or articles of furniture burned at floor level? 33 
 34 
A: It’s not very usual. 35 
 36 
Q: Does that cause you suspicions? 37 
 38 
A: That’s one of the things we look for is low burning; yes sir.” 39 

 40 
Mr. Dailey’s misinterpretations of the fire patterns on the floor also allowed him to infer a 41 
motive of the person pouring the alleged ignitable liquid. 42 
 43 

                                                                                                                                                             
48 Ohlemiller, T. J., Villa, K. M., Braun, E., Eberhardt, K. R., Harris, R. H., Lawson, J. R., and Gann, R. G., “Test 
Methods for Quantifying the Propensity of Cigarettes to Ignite Soft Furnishings,” NIST SP 851, National Institute of 
Standards and Technology, Gaithersburg, MD, August, 1993. 
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Q: Do you have an opinion on whether or not the effective escape routes from that 1 
back area were closed off, Mr. Dailey? 2 
 3 
A: Yes, sir. I would say so. You definitely couldn’t go out the front door or the 4 
back door. 5 

 6 
Mr. Dailey’s testimony continues for many pages repeating assertions not validated by 7 
laboratory analysis that there was flammable liquid on the floor. 8 
 9 
Showing a surprising lack of knowledge about compartment fire dynamics, Mr. Dailey described 10 
the fire’s behavior at the ceiling as resulting from the relative quantity of flammable liquids on 11 
the floor.  12 
 13 

A: Well, the worst burning was in the living room and dining room. And when I 14 
first went into the house—we always—of course, one of the things—you check 15 
the ceiling. And I noticed that in the living room and dining room it had 16 
penetrated the ceiling, which indicates that you had an intense fire on the floor. 17 
And in the kitchen the ceiling was not penetrated, and it was - - obviously, less 18 
flammable liquid had been placed in there, and the fire damage was as I showed 19 
you on the kitchen cabinets, they were not severely burned. So the main damage 20 
was in the living room and dining room where it penetrated the ceiling. 21 

 22 
Ceilings, whether constructed of gypsum wallboard, plaster lath, or combustible ceiling tiles can 23 
and do fail in compartment fires that have achieved post-flashover conditions without the 24 
introduction of ignitable liquids. It is the burning of a significant fuel load that causes a 25 
compartment to achieve flashover. While the burning duration of the flammable liquids on the 26 
floor is insufficient to achieve flashover conditions in the absence of other significant fuel 27 
packages, their presence allows more fuel to become involved in a shorter time frame (i.e. 28 
accelerated) and thus, the onset of flashover conditions is achieved sooner than without ignitable 29 
liquids. An example of a compartment fire that was initiated with flammable liquids within a 30 
compartment and where the ceiling was not penetrated is included in Test 6 of the USFA Fire 31 
Pattern Tests49. 32 
 33 
Mr. Dailey, at page 77, evidences a lack of understanding of the concept of fuel load, when he 34 
states: 35 
 36 

but the fact remains, there was no fuel load in these two rooms to create such a 37 
fire as to penetrate the ceiling and to destroy the furniture. 38 

 39 
In this case, the furniture itself was the fuel load, and Mr. Dailey’s statements that another fuel 40 
load would be required to destroy the furniture evidences either a lack of understanding of 41 
compartment fires or else an extreme bias in favor of finding arson. Many pieces of upholstered 42 
furniture incorporate polyurethane foam, which is capable of releasing tremendous amounts of 43 
energy. A typical sofa can release two to three megawatts of heat energy. It is not uncommon for 44 
                                                 
49 Shanley, J. H., “Report of the United States Fire Administration Program for the Study of Fire Patterns,” FA 178, 
Federal Emergency Management Administration, United States Fire Administration, July 16, 1997. 
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a single burning sofa to bring a traditionally sized residential room to flashover in less than five 1 
minutes. 2 
 3 
Later in his testimony, when asked about the dining room table, Mr. Dailey stated: 4 
 5 

I didn’t consider it a fuel load. My experience on these house fires that your 6 
heavier pieces of furniture like that, you can have a really good fire going, a 7 
normal progressive fire, but a solid oak or heavy wood table will sustain charring, 8 
but it will not be consumed. You just do not get that kind of heat generated, 9 
particularly at floor level.  10 
 11 
Q: Would there be something left of a piece of furniture that’s that heavy or that 12 
well made? 13 
 14 
A: Ordinarily, there would be, yes, sir. 15 
 16 
Q: Well, what does the complete consumption of that dining room set indicate to 17 
you Mr. Dailey? 18 
 19 
A: It indicates to me that we had an accelerant present around it, which caused 20 
total consumption of it.” 21 

 22 
As is typical in this type of case, Mr. Dailey then compares the defendant’s story to his own 23 
flawed interpretation based on the fire patterns. Mr. Willis stated he had been asleep on the 24 
couch and woke to find fire. Mr. Dailey was asked: 25 
 26 

Q: Okay. Do you think it’s possible to run through flames like that and live? 27 
 28 
A: Well, I think you would be burned. I don’t know about if it would be fatal or 29 
not. 30 
 31 
Q: The degree of intensity of that fire, Mr. Dailey, would it be possible for 32 
someone to have done the feat that this defendant did without having - - … 33 
without suffering some indication of burns on their body? … 34 
 35 
A: All I can fall back on is common sense and just say that if you run through a 36 
very flammable area, flames coming up, I would think you would get burned. 37 
 38 

Thermal burns to bare skin are a function of the intensity of the exposure and the duration of the 39 
exposure.50 In order to determine the ability of an occupant to escape from a fire without injury 40 
requires knowledge of the fire conditions (i.e. the location and size of the fire or the exposure). 41 
The assumption that Mr. Dailey makes is that at the time Mr. Willis awoke, the fire was of a size 42 
and location that would require him to run through flames. There is no evidence to support such 43 
an assumption. Since, in general, fires grow in size with time and start with a “no fire” condition. 44 
                                                 
50 SFPE, “Engineering Guide: Predicting 1st & 2nd Degree Skin Burns from Thermal Radiation,” Society of Fire 
Protection Engineers, Bethesda, MD, March, 2000.  
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Thus, the time he awoke relative to the size and location of the fire are required elements in order 1 
for Mr. Cheever to accurately assess the conditions to which Mr. Willis would have been 2 
exposed. Mr. Dailey’s testimony did not include such an analysis. Any assumption on Mr. 3 
Dailey’s part as to the size and location of the fire at the time of discovery would have been 4 
based on misinterpretations of the evidence and, thus unreliable. 5 
  6 
Report of the Texas State Fire Marshal 7 
 8 
LeRoy Brown, who was the senior investigator on the scene with Edward Cheever, authored this 9 
report. Mr. Brown did not testify at the trial; however, because the prosecutor did not want him 10 
to be subject to cross-examination on the contents of this report. 11 
 12 
The report provided conclusions, but no bases for those conclusions. To the extent that the report 13 
described the scene, important details of the description were reported inaccurately. Mr. Brown 14 
wrote “The exterior walls were slate. The interior walls and ceiling were sheetrock.” Actually, 15 
the exterior walls were asbestos shingles that had recently been re-covered with combustible 16 
pressed-wood paneling, and the interior walls were covered with thin, highly combustible 17 
paneling. 18 
 19 
Mr. Brown’s failure to accurately assess the interior finish severely impaired his ability to assess 20 
how a fire would normally be expected to behave in such a structure. Had he testified, his 21 
credibility would have been destroyed because of his lack of care on the fire scene. He stated in 22 
his report “Upon arrival, this investigator and investigator Edward Cheever conducted a 23 
thorough and systematic fire scene investigation.” Presumably, Mr. Cheever also failed to make 24 
the necessary observations about the interior finish, but because he did not sign his name to this 25 
report, he was able to avoid cross-examination on this serious error. 26 
 27 
Nowhere in the report are the fire patterns described. Nowhere in the report is any mention of the 28 
fuel packages that burned, the condition of the doors and windows, and nowhere in the report is 29 
there a discussion of samples collected, sent to the laboratory, and analyzed and found to contain 30 
no ignitable residue. In short, the report provides the reader with very little information other 31 
than the opinion of the investigator, which is based on a seriously flawed investigation. 32 
 33 
Report of John Dailey 34 
 35 
Mr. Dailey’s investigative report covered 18 pages, and was certainly more descriptive than the 36 
Fire Marshal report prepared by Mr. Brown. 37 
 38 
Interestingly, Mr. Dailey stated that he believed that there was a separate origin of the fire with 39 
the use of flammable liquids in bedroom number 3, a finding which he found it necessary to take 40 
back during his direct testimony. Further, he opined in his report that he believed that methanol 41 
was the ignitable liquid used, thus explaining the lack of positive laboratory results. Nowhere in 42 
his trial testimony was this opinion elicited. 43 
 44 
The report begins with a description of the risk followed by a section entitled Fire Officials. It 45 
was noted that in this section that both of the Willis cousins, Billy and Ernest, were barefooted 46 
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when the Fire Department arrived. Mr. Dailey apparently found it significant that neither Billy 1 
nor Ernest showed any emotion, as he mentioned it three times in the space of one page of text. 2 
 3 
A description of a suspect's failure to display what an investigator considers an appropriate 4 
amount of emotional distress is an unfortunate common theme in wrongful prosecutions and 5 
convictions. Generally, people in this situation are in shock, and the emotional display is not 6 
predictable, nor should it form the basis of any conclusions. Furthermore, the assessment by the 7 
State’s witness of the “proper” amount of distress to be shown by a fire victim lacks any 8 
scientific validity. 9 
 10 
Mr. Dailey’s description of the fire scene inspection runs from page 4 to page 10 of his report. 11 
He noted that all the circuit breaker switches were in the off position but failed to comment on 12 
that observation other than to state that “The circuit connectors did not show any signs of 13 
overheating or shorting.” 14 
 15 
Typically, but with a few exceptions, circuit breakers have three positions: on, off and tripped. 16 
Finding all breakers in the off position suggests that they had been moved since the fire. Mr. 17 
Dailey’s characterization of the condition of the circuit breakers, and the lack of specific 18 
“overheating” or “shorting” evidence, demonstrates his lack of knowledge to properly assess and 19 
eliminate electricity as a potential fire cause. The lack of either condition does not in any way 20 
preclude the electrical system from causing the fire. Looking at the circuit panel does not 21 
eliminate anything electrical in the structure. One needs to look at the entire system including the 22 
loads and the distribution system.  23 
 24 
By the second page of his description of the fire scene inspection, Mr. Dailey is describing 25 
severe flammable liquid burn patterns that had gone through the carpeting, the foam rubber 26 
padding, the asphalt tile covering and into the plywood sub flooring. From this point on, he 27 
constantly refers to flammable liquids. On page 6, he refers to his interpretation of the burning 28 
damage in bedroom number 3, “Along the north edge of the bed was a burn pattern in the rug 29 
which appeared to be consistent with a flammable liquid having been poured along the bed in a 30 
trail towards the door leading into the kitchen.” 31 
 32 
All this suggests is that Mr. Dailey, like every other fire investigator, is incapable, by visual 33 
observation, of distinguishing ignitable liquid patterns from patterns produced by thermal radiant 34 
heat transfer in fully-developed compartment fires. 35 
 36 
Mr. Dailey, on page 7, indicates that he believes that flammable liquids cause more intense 37 
burning than other types of fuel packages, another appealing notion that is simply untrue. The 38 
popular reason a fire setter utilizes a flammable liquid is to spread the fire quickly, thinking that 39 
it burns more intensely. In fact, in most set fires, the flammable liquid is largely consumed 40 
within the first few minutes. He stated, at page 7, while describing the dining room set, “No trace 41 
of this dining room set could be found in the debris and it was presumed that the fire was so 42 
intense on the floor at this point that the entire dining room set was completely consumed. There 43 
was also a small china closet, which the tenants stated had been completely consumed by the fire 44 
as he could not find any remnants of it. 45 
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On page 8, he again returns to bedroom number 3 and describes a flammable liquid pattern 1 
running along the north edge of the bed. He states “Photographs 53 through 97 were made after 2 
the complete cleanup of the house and clearly show the burn patterns in the carpeting in bedroom 3 
number 3. In the linoleum in the kitchen as well as those already described in the dining room 4 
and living room.” He later on page 8 refers again to the flammable liquid burn patterns in 5 
bedroom number 3. 6 
 7 
Mr. Dailey’s improper methodology for eliminating accidental fires becomes clear in the fourth 8 
paragraph on page 9 where he states, “Any accidental fires are considered to have been 9 
eliminated as the fire obviously started on the floor.” Later he states, “It is felt that one 10 
contributing factor to the spread of the fire was the type of wall paneling used throughout the 11 
house which is the highly flammable type.” He apparently (and selectively) did not consider this 12 
highly flammable paneling to have played a significant role in the spread of the fire, instead 13 
choosing to blame the spread on the presence of methanol or some other flammable liquid. 14 
 15 
He continues on at page 9 to state, “Other factors which substantiate an unnatural and set fire are 16 
the complete consumption of the sofa in the corner of the living room against the south wall, the 17 
severe burning of the easy chair which was in the northeast corner of the living room, and the 18 
severe burning and uneven burning of the couch which was found on the west wall of the living 19 
room.” All of these artifacts, in fact, occur in accidental fires. He then goes on to describe the 20 
annealing or collapse of springs on the couch, which “Showed that a flammable liquid may have 21 
been poured on that end of the couch.”  22 
 23 
At page 17, Mr. Dailey provides his conclusion in a section entitle Determination of Origin and 24 
Cause where he states, “Based on investigation to date it is believed that the origin of the fire 25 
probably started in bedroom number 3 where a small amount of flammable liquid had apparently 26 
been poured along the bed. This is so because there was no complete connecting trail of a 27 
flammable liquid pattern from bedroom number 3 directly into the kitchen where a large amount 28 
of flammable liquid had been poured by the arsonist.” 29 
 30 
It is not clear what caused Mr. Dailey to change his mind about the origin in bedroom number 3, 31 
although the testimony of fire fighter Robbie Dominguez, who attempted to enter the room and 32 
saw no fire on the floor, may have persuaded him that his original interpretation of the floor 33 
patterns was wrong.  34 
 35 

36 
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The State of the Art in Fire Investigation Prior to 1992 1 
 2 
Prior to 1992 the state of the art in fire investigation was, in a word, dismal. Fire investigators, by 3 
and large, were, and continue to be, individuals without any serious training in scientific 4 
methodology. More experienced fire investigators would mentor less experienced fire 5 
investigators, and pass on what became a collection of myths. Many investigators, who obtained 6 
their “basic training” before 1995,51 were trained with misinformation and misconceptions. Some 7 
of those investigators have taken very little additional training since then, and of those, many 8 
refuse to recognize how flawed their early training was. 9 
 10 
No one would contend that there was any malice involved—most investigators, including most 11 
of the undersigned, were simply misinformed. Fire investigators were generally law enforcement 12 
officers or fire marshals whose job was to “catch arsonists.” They learned to “recognize arson” 13 
from their experienced mentors, and by attending weekend seminars involving “test” fires, 14 
typically set using a flammable liquid, that were not allowed to burn beyond flashover. Most fire 15 
investigators begin their careers with little, if any, formal education in the science of fire. 16 
Through the process of training, investigators have been provided analysis tools in the form of 17 
“rules of thumb” (i.e. if this, then this) that are simple to apply and are easily understood by 18 
those with little scientific background. Unfortunately, these rules of thumb are the result of the 19 
extrapolation of previous experience and, therefore, may not be applicable to the next fire scene, 20 
because extrapolation that is not based on science can often lead to erroneous conclusions. Fire 21 
protection engineers, who were gaining fundamental knowledge of physics, chemistry, 22 
thermodynamics, fluid flow and heat transfer, and learning about post-fire artifacts, did not 23 
interact with fire investigators, and thus many opportunities for remedial learning were lost. 24 
 25 
The Law Enforcement Assistance Administration collected some of the myths about fire 26 
investigation in a 1977 study entitled “Arson and Arson Investigation: Survey and 27 
Assessment.”52  28 
 29 
The arson investigators surveyed cited interpretation of “burn indicators” as the most common 30 
method of establishing arson. Some of the burn indicators used are alligatoring, crazing of glass, 31 
depth of char, lines of demarcation, sagged furniture springs and spalled concrete. The LEAA 32 
report, after listing the indicators, provided the following caution: 33 
 34 

Although burn indicators are widely used to establish the causes of fire, they have 35 
received little or no scientific testing. There appears to be no published material in 36 
the scientific literature to substantiate their validity. 37 
 38 
It is recommended that a program of carefully planned scientific experiments be 39 
conducted to establish the reliability of currently used burn indicators. Of 40 

                                                 
51 Although NFPA 921 was first published in 1992, it encountered stiff resistance, and training in fire investigation 
did not really begin to improve significantly until the mid-1990s. Proponents of the scientific method for fire 
investigations, or those who believed in alternate interpretations of “low burning” were often treated as heretics. 
52Boudreau, J.F., Kwan, Q.Y., Faragher, W.E., and Denault, G.C., Arson and Arson Investigation: Survey and 
Assessment, National Institute of Law Enforcement and Criminal Justice, Law Enforcement Assistance 
Administration, U.S. Department of Justice, October 1977. 
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particular importance is the discovery of any circumstances, which cause them to 1 
give false indications (of, say, a fire accelerant). A primary objective of this 2 
testing would be to avert the formidable repercussions of court ruling on the 3 
inadmissibility of burn indicators on the grounds that their scientific validity had 4 
not been established. In addition, the research might well uncover new methods of 5 
value to fire and arson investigators. A handbook based on the results of the 6 
testing program should be prepared for field use by arson investigators.” 7 

 8 
This well reasoned recommendation was only partially followed. Without any of the 9 
recommended scientific testing, the National Bureau of Standards in 1980 released NBS 10 
Handbook 134, Fire Investigation Handbook.53  11 
 12 
Based on contributions of material from officials at the National Fire Academy (which was 13 
responsible for teaching most of the public sector fire investigators in the U.S.), this Handbook 14 
gave the imprimatur of the National Bureau of Standards to the indicators that the previous study 15 
had stated had “received little or no scientific testing.” The NBS Handbook further entrenched 16 
the errant mythology of arson investigation in the fire investigation community. It has taken 17 
decades to undo the damage. 18 
 19 
In both the Willingham and Willis cases, one of the myths from the NBS Handbook was 20 
repeatedly cited, to wit, 21 
 22 

Floors seldom receive damage similar to that of ceilings, even in the case of total 23 
burnout, as the heat of the fire will be concentrated at the ceiling. In addition, as 24 
ceiling materials are damaged and fall, these materials protect the floor below. If, 25 
on the other hand, a large area of floor is extensively damaged, the use of 26 
accelerants may be indicated. 27 

 28 
The NBS Handbook communicated myths regarding crazing of glass, “alligatoring,” lines of 29 
demarcation, and the angle of ‘V’ patterns. The myths printed in the NBS Handbook were cited 30 
and repeated in many other textbooks for fire investigators. 31 
 32 
In 1985, the National Fire Protection Association Standards Council recognized the lack of 33 
reliability of fire investigations, and formed the Technical Committee on Fire Investigations to 34 
prepare a standard document. Unfortunately, the first edition of NFPA 921, Guide for Fire and 35 
Explosion Investigations, was not published until shortly after the Willingham fire. Even if it had 36 
been published, there is little chance that it would have been accepted. The fire investigation 37 
community resisted this document and the principles it espoused for most of the 1990s. 38 
 39 
Fire investigators who were trained at the National Fire Academy prior to 1995 are likely to 40 
harbor a whole host of misconceptions about the proper interpretation of post-fire artifacts. Many 41 
of these individuals still practice fire investigation, and many of them resent the fact that the fire 42 
investigation profession is moving toward a more scientific approach and that a “benchmark” has 43 
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been established to measure their performance. Such individuals are likely to be highly critical of 1 
this report. 2 
 3 
The State of the Art in Fire Investigation Since 1992 4 
 5 
With the introduction of NFPA 921, the fire investigation profession began a movement toward 6 
the implementation of scientific principles in fire investigation. This change has been met with 7 
sometimes-fierce resistance, and it is only since 2000 that the scientific method can be said to 8 
have been “generally accepted” by the relevant community. The first serious challenge to the 9 
“old school” of fire investigators came in 1996 in a case titled Benfield v. Michigan Millers 10 
Mutual.54 In that case, a fire investigator who failed to properly document his observations was 11 
excluded from testifying, and in the appeal from that exclusion, the International Association of 12 
Arson Investigators (IAAI) filed an amicus curiae brief, in which they contended that fire 13 
investigators should not be held to a reliability inquiry because fire investigation was “less 14 
scientific” than the kind of scientific testing discussed in the Daubert decision of 1993. For a 15 
time, fire investigators were advised by certain attorneys to avoid using the term “science” in 16 
their testimony. Eventually, there were enough court rulings, including the Supreme Court 17 
decision in Kumho v. Carmichael, to convince the majority of fire investigators that it was 18 
necessary to accept the scientific method as the basis for fire investigation. Thus, in the year 19 
2000, the IAAI formally endorsed the adoption of the 2001 edition of NFPA 921. Currently, 20 
most fire investigators will acknowledge that NFPA 921 is an authoritative guide, and most fire 21 
investigators purport to follow the scientific method, if only out of fear that they will be excluded 22 
from testifying. 23 
 24 
A modern investigator, who keeps up with developments in the field, gains the fundamental 25 
knowledge required to understand compartment fire dynamics, and who follows the guidance of 26 
NFPA 921 is more likely to reach a technically valid determination of the origin and cause of a 27 
fire than in the past. 28 
 29 
Recommendations 30 
 31 
In order to avoid miscarriages such as occurred in the Willis and Willingham cases, first and 32 
foremost, individuals conducting investigations of fire incidents must be provided with 33 
fundamental scientific knowledge of the physics and chemistry of fire as a prerequisite for the 34 
practical application of fire dynamics within the context of the Scientific Method.  35 
 36 
The significant lack of understanding of the behavior of fire, as evidenced by the expert opinions 37 
in the Willingham and Willis cases, can and does result in significant misinterpretations of fire 38 
evidence, unreliable determinations, and serious miscarriages of justice with respect to the crime 39 
of arson. Continuous (and in some cases, remedial) education and professional development of 40 
fire investigators is required. There is a wealth of published fire research that routinely goes 41 
unused in the analysis of fires. One of the benefits of fundamental scientific knowledge is that it 42 
allows investigators to continue gaining knowledge throughout their careers through the 43 
understanding and the practical application of the available scientific literature on fire behavior. 44 
A scientific background will improve the quality of fire investigations,  allow a greater number 45 
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of individuals in the fire investigation community to contribute to the available scientific 1 
literature, provide better quality educational programs that will advance the profession, and help 2 
investigators self-police through quality control. Furthermore, there should be an initial and on-3 
going technical review of the methods and curriculum being used as instructional materials for 4 
fire investigators, on a local and state level as well as nationally to insure that scientifically based 5 
information is being widely disseminated.  6 
 7 
Some changes in the interaction between fire investigators and the criminal justice system are in 8 
order. As stated earlier in this report, if a fire is miscalled as incendiary, there is frequently only 9 
one viable suspect. Criminal defense attorneys, who are accustomed to focusing on the identity 10 
of the perpetrator, are generally unaccustomed to discussing whether or not a crime has, in fact, 11 
been committed, and are generally not trained to distinguish between a correct arson 12 
determination and an incorrect one. Frequently, counsel simply accepts the assertion that a fire 13 
was incendiary, when the evidence might not support that assertion. Education of defense 14 
counsel is, therefore, critical. Even more critical, however, is the education of prosecuting 15 
attorneys. It is they who decide whether to bring an arson case forward in the first place. They 16 
need to exercise appropriate skepticism when presented with an arson determination that was not 17 
arrived at using accepted scientific methodology as set forth in NFPA 921. When a fire 18 
investigator opines, as all of the State’s experts did in Willis and Willingham, that irregular 19 
patterns on a floor were caused by the application of an ignitable liquid, there should be 20 
laboratory confirmation of that opinion. Laboratory testing today is much more sensitive than it 21 
was in the 1970s and 1980s, when “false negatives” were common. Using sensitive methodology 22 
developed by the Bureau of Alcohol, Tobacco and Firearms in the 1980s, fire debris analysis 23 
laboratories can routinely detect less than one microliter of ignitable liquid residue in a kilogram 24 
of fire debris. In fact, most laboratories can easily detect 1/10 of a microliter, or 1/500 of a drop. 25 
The possibility that a building was doused with sufficient ignitable liquid to cause large “pour 26 
patterns” and then all of that ignitable liquid was consumed to a level below the detection limit 27 
of today’s laboratories is indeed a remote one.  28 
 29 
Even with a positive laboratory report, however, there must be a logical connection between the 30 
burning and the alleged ignitable liquid. Because of the extreme sensitivity of today’s 31 
laboratories, background petroleum products, such as those from insecticides or furniture polish 32 
applications, credit card slips, adhesives in shoes, and petroleum products in building materials, 33 
may be detected and misinterpreted as foreign ignitable liquid residues, when, in fact, those 34 
residues are naturally occurring. 35 
 36 
Because of the increasingly “scientific” approach to fire investigations, and because scientific 37 
evidence is held in such high regard by juries, defendants in arson cases should be afforded the 38 
opportunity to retain an independent fire investigation expert to evaluate the State’s expert’s fire 39 
analysis. Without expert assistance, defense counsel is unlikely to be in a position to render 40 
effective assistance to his client. 41 
 42 
Alternatively, the court could appoint a fire expert as a special master to advise the court on the 43 
validity of the State’s fire cause determination. This alternative is rarely used. Although other 44 
scientific endeavors have encouraged the judiciary to equip itself with a source of knowledge, 45 
the trier of fact in arson cases apparently is content with allowing almost any self-professed fire 46 



Report of the Innocence Project Arson Review Committee 

42 

expert to testify and the fire investigation community apparently sees no reason to change this 1 
practice. The lack of recognition of inept fire experts by the courts and the lack of self policing 2 
by the fire investigation community may be the most formidable obstacle to improvement in the 3 
prosecution of arson cases. 4 
 5 
There is no crime other than homicide by arson for which a person can be sent to death row 6 
based on the unsupported opinion of someone who received all of his training “on the job.” All 7 
that is necessary for a conviction is that the jury accepts that opinion. If an incompetent witness 8 
renders a false opinion in a confident manner, how is a jury to know? The false convictions in 9 
the Willis and Willingham cases illustrate the danger of the current situation. These two 10 
individuals were convicted on nearly identical evidence. It is likely that the only reason Mr. 11 
Willis is still breathing is that he had better access to the effective assistance of counsel. The 12 
State should seriously consider reviewing similar cases, i.e., where people have been sent to 13 
prison for intentionally lighting fires based solely on the opinion of a State Fire Marshal or other 14 
investigator, with no supporting laboratory analysis. There are likely other individuals in prison 15 
in Texas and elsewhere falsely accused and convicted using invalid indicators. 16 
 17 
Finally, the justice system should recognize that just because a person has been incarcerated 18 
based on bad science, that is no reason to keep them incarcerated. New knowledge, or the belated 19 
acceptance of old knowledge, should be acknowledged for what is: “newly discovered 20 
evidence.” If an investigator is willing to admit that a citizen was convicted based on bad 21 
science, then the only civilized course of action is to reopen the investigation. It was resistance to 22 
this concept that allowed the state to execute Mr. Willingham, even though it was known that the 23 
evidence used to convict him was invalid. When interviewed by the Chicago Tribune about the 24 
Willingham case, Mr. Cheever (who was involved in the case but did not testify) acknowledged 25 
the validity of published criticism of the conviction. He stated, “At the time of the Corsicana fire, 26 
we were still testifying to things that aren't accurate today, They were true then, but they aren't 27 
now. Hurst, 55, was pretty much right on. ... We know now not to make those same 28 
assumptions.”56 29 
 30 
Actually, the behavior of fire is no different in 2006 than it was in 1986, so Mr. Cheever’s 31 
statement that “They were true then, but they aren’t now” is very far wide of the mark. The laws 32 
of physics did not change between 1986 and 2006. What is false today was false in 1986 and 33 
1992. The fact that some poorly trained fire marshal believed it does not make it any more true, 34 
although it may make the fire marshal feel better about his errors. 35 
 36 
The justice system has no right to take such a “feel good” approach to miscarriages of justice. 37 
Inevitably, when a convict like Ernest Ray Willis is exonerated, someone remarks, “See? The 38 
system worked!” Even by that low standard, the system failed to work for Cameron Todd 39 
Willingham. 40 
 41 
To the extent that there are still investigators in Texas and elsewhere, who interpret low burning, 42 
irregular fire patterns and collapsed furniture springs as indicators of incendiary fires, there will 43 
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56 Mills, S., and Possley, M., “Texas Man Executed on Disproved Forensics,” Chicago Tribune, December 9, 2004. 
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continue to be serious miscarriages of justice. The authors sincerely hope that this report will 1 
help to undo similar miscarriages, and help prevent future ones from occurring. 2 
 3 
 4 
 5 
 6 
 7 
 8 
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Analysis of the Fire Investigation 

Methods and Procedures Used in the  

Criminal Arson Cases against 

Ernest Ray Willis and Cameron Todd Willingham 
 

 

This report evaluates the fire investigation methods and procedures employed by fire 

investigators in the criminal arson cases against Ernest Ray Willis and Cameron Todd Willingham. 

The goal of the report is to evaluate the fire investigations as documented by the fire investigators in 

the form of reports and their trial testimony. The objective is to assess the methods and procedures 

with respect to the contemporaneous fire investigation standard of care and the contemporaneous 

knowledge in fire safety science. In addition, this report assesses the methods and procedures with 

respect to the current fire investigation standard of care and the current state of knowledge in fire 

safety science. 

The Willis fire occurred in Iraan, Texas, on June 11, 1986, and the Willingham fire occurred in 

Corsicana, Texas on December 23, 1991. On October 6, 2004 Mr. Willis was released from prison 

and on February 17, 2004 Cameron Todd Willingham was executed by lethal injection.  

STATE OF THE ART 

The current standard of care in fire investigation is expressed by NFPA 921, Guide for Fire and 

Explosion Investigations, published by the National Fire Protection Association (NFPA). Work on 

this document was begun in the mid 1980s, but formal publication did not occur until 1992. Even 

after the initial publication date, there was a natural period of time before it had fully achieved the 

status of the standard of care. By 1995 when the second edition was published, the status of 921 as 

a standard of care was well established, but not yet universally acknowledged. NFPA 921 provides 

a core methodology, methods for planning and conducting the investigation, and methods for 

collecting, interpreting, and documenting evidence. Most modern fire investigations texts mirror or 

amplify upon NFPA 921 (e.g., Icove and DeHaan (2004), DeHaan (2002), Lentini (2006)). 

The core of the 921 methodology is the application of the scientific method to fire investigation. 

In the context of fire investigation this involves the collection of data, the formulation of hypotheses 
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from the data, and testing of the hypotheses. Conclusions can only be drawn when only a single 

hypothesis survives the testing process. None of the investigators employed this methodology. 

Indeed, in no case was any methodology identified. The testifying investigators admitted on the 

stand that there were possible alternate hypotheses that were consistent with the facts of the case. In 

no instance did this cause the testifying investigator to alter his opinions in the least. The overall 

standard that seems to be in use by the investigator is that his professional opinion with regard to 

cause was simply the explanation of the case facts that the investigator was personally most 

comfortable with. Of course this provides no basis for finding reproducible and defensible 

conclusions, an absolute requirement for rational use of fire investigation in the criminal justice 

system. 

In testing hypotheses, the basis for evaluation is consistency with the case facts and consistency 

with our knowledge of fire science. A significant function of NFPA 921 has been the evaluation of 

methods and indicators historically used by fire investigators. NFPA 921 has sought to identify 

scientifically defensible methods and indicators, and provide suitable limitation to the use of these 

methods and indicators. Finally, NFPA 921 provides an educational resource to investigators in 

modern fire science in a manner that can be understood and applied by the fire investigation 

community. 

Prior to NFPA 921 there was no single document that described the standard of care in fire 

investigation. For purposes of this analysis the standard of care before NFPA 921 was taken from 

fire investigation texts that were published before NFPA 921 was published in 1992 as well as from 

the articles published in The Fire and Arson Investigator in the 1980s. Because there are many 

sources that contribute to the definition of the standard of care, the standard is less clear and well 

defined than in the post-921 period. It is also important to distinguish the community standard of 

care from the norms as practiced in the field. In many instances the norms are well below the 

standard of care. That is fire investigation as actually practiced fell well short of the teachings of 

texts, courses, and articles of the day. 

During the 1980s, fire investigation was in the early stages of maturation and change. The 

literature reflects some use of and impact of fire science, though the tradition of fire investigation as 




