REPORT OF
THE TEXAS FORENSIC SCIENCE
COMMISSION

WILLINGHAM/WILLIS INVESTIGATION

APRIL 15, 2011



TABLE OF CONTENTS

VI.

VII.

VIII.

IX.

XI.

Background
A. History of the Texas Forensic Science Commission
B. National Context
C. Intersection of Science and the Law
Pending Jurisdictional Issues
Scope of the Report
Complaint Background
Procedural History of Convictions and Appeals
A. Cameron Todd Willingham
B. Ernest Ray Willis
Science and Investigation
A. Standard of Practice in 1991
B. Contemporary Standard of Practice
C. Perceived Gap in Understanding Between Fire Scientists and Fire Investigators
Use of the Scientific Method
Observations Regarding Analysis of Incendiary Indicators and Alternative Causes
A. Elimination of Accidental Causes
B. Treatment of Debris
C. Pattern Indicators
1. V-Pattern as Indicator of Origin
Pour Patterns
Low/Deep Burning and Multiple Separate Points of Origin
Spalling
Burn Intensity
. Crazed Glass
D. Confirmation of Accelerant through Laboratory Testing
E. Re-Examination of Cases
F. Eyewitness Accounts
Evolution of Standards Governing Admissibility of Expert Testimony and Forensic
Evidence
Observations Regarding Trial Testimony
1. Suggestions Regarding Boundaries in Expert Testimony
2. Current Approach to Testimony by SFMO Investigators
3. The Role of Lawyers and Judges
Recommendations
Recommendation 1:  Adoption of National Standards
Recommendation 2:  Retroactive Review
Recommendation 3:  Enhanced Certification
Recommendation 4:  Collaborative Training on Incendiary Indicators
Recommendation 5:  Tools for Analyzing Ignition Sources
Recommendation 6:  Periodic Curriculum Review
Recommendation 7:  Involvement of SFMO in Local Investigations

o v A wN



Recommendation 8:
Recommendation 9:

Recommendation 10:
Recommendation 11:
Recommendation 12:
Recommendation 13:
Recommendation 14:
Recommendation 15:
Recommendation 16:
Recommendation 17:

Establishment of Peer Review Group/Multidisciplinary Team
Standards for Testimony in Arson Cases

Enhanced Admissibility Hearings in Arson Cases

Evaluating Courtroom Testimony

Minimum Report Standards

Preservation of Documentation

Dissemination of Information Regarding Scientific Advancements
Code of Conduct/Ethics

Training for Lawyers/Judges

Funding



TABLE OF EXHIBITS

Exhibit 1
Exhibit 2
Exhibit 3
Exhibit 4
Exhibit 5
Exhibit 6
Exhibit 7
Exhibit 8
Exhibit 9
Exhibit 10
Exhibit 11
Exhibit 12
Exhibit 13
Exhibit 14
Exhibit 15
Exhibit 16
Exhibit 17
Exhibit 18

Exhibit 19
31,2001)

Exhibit 20
Exhibit 21
Exhibit 22
Exhibit 23
Exhibit 24

Exhibit 25

Attorney General Opinion Request

Original FSC Complaint Form and Arson Review Committee Report
Initial FSC Complaint Notification Letter to the Corsicana Fire Department
Initial FSC Complaint Notification Letter to the State Fire Marshal’s Office
Corsicana Fire Department’s response to the FSC’s Initial Letter

State Fire Marshal’s response to the FSC’s Initial Letter

Beyler Report

List of Documents sent to Beyler

FSC Letter to SFMO

FSC Letter to CFD

FSC Letter to the Innocence Project

Response from the SFMO

Response from the CFD

Response from the [P

Willingham v. State, 897 S.W.2d 351 (Tex. Crim. App. 1995)

Willingham v. Texas, 516 U.S. 946 (1995)

Willingham v. Texas, 524 U.S. 917 (1998)

Willingham Petition for Writ of Habeas Corpus

Willingham v. Johnson, N. 3:98-CV-0409-L, 2001 WL 1677023, at *1 (N.D. Tex. Dec.

Willingham v. Cockrell, M. 02-10133, 2003 WL 1107011 (5" Cir. Feb. 17, 2003)
Willingham v. Dretke, 540 U.S. 986 (2003)

Affidavit in support of Clemency

Reply from Texas Board of Pardons and Paroles

Willis v. Cockrell, No. P-01-20, 2004 WL 1812698 (W.D. Tex. Aug. 09, 2004)

Willis v. State, 785 S.W.2d 378, 387 (Tex. Crim. App. 1989)



Exhibit 26

Exhibit 27

Exhibit 28

Exhibit 29

Exhibit 30

Exhibit 31

Exhibit 32

Willis v. Texas, 498 U.S. 908 (1990)

Willis v. Cockrell, No. P-01-CA-20, 2004 WL 1812698 (W.D. Tex. Aug. 09, 2004)
August 2010 Letter from the SFMO to the FSC

National Institute of Justice’s June 2000 Report

National Center for Forensic Science’s January 2008 Report

TCFP’s “A-List” and “B-List” courses

Ignition Matrix



I. BACKGROUND
A. History of the Texas Forensic Science Commission

In May 2005, the Texas Legislature created the Texas Forensic Science
Commission (“FSC” or “Commission’) by passing House Bill 1068 (the “Act”).
The Act amended the Code of Criminal Procedure to add Article 38.01, which
describes the composition and authority of the FSC. See Act of May 30, 2005,
790 Leg., R.S., ch. 1224, § 1, 2005. The Act took effect on September 1, 2005.
Id. at § 23.

The Act provides that the FSC “shall investigate, in a timely manner, any
allegation of professional negligence or misconduct that would substantially
affect the integrity of the results of a forensic analysis conducted by an accredited
laboratory, facility or entity.” TEX. CODE CRIM. PROC. art. 38.01 § 4(a)(3).

The term “forensic analysis” is defined as a medical, chemical,
toxicological, ballistic, or other examination or test performed on physical
evidence, including DNA evidence, for the purpose of determining the connection
of the evidence to a criminal action. Id. at art. 38.35(4). The statute specifically
excludes certain types of analyses from the “forensic analysis” definition, such as
latent fingerprint examinations, a breath test specimen, and the portion of an
autopsy conducted by a medical examiner or licensed physician.'

The FSC has nine members—four appointed by the Governor, three by

the Lieutenant Governor and two by the Attorney General. /d. at art. 38.01 § 3.

! For list of statutory exclusions, see TEX. CODE CRIM. PROC. art. 38.35(a)(4)(A)-(F) & (f).



Seven of the nine Commissioners are scientists and two are attorneys (one
prosecutor and one criminal defense attorney). /d. The FSC’s presiding officer is
designated by the Governor. Id. at § 3(c).

The FSC’s policies and procedures set forth the process by which it
determines whether to accept a complaint, as well as the process used to conduct
an investigation once a complaint is accepted. See FSC Policies & Procedures at
§ 3.0, 4.0. The ultimate result of an investigation is the issuance of a final report.

B. National Context

With the FSC’s creation, Texas emerged as a leader among states seeking
to advance the integrity and reliability of forensic science in criminal courts.
Texas is one of only a handful of states to establish an independent agency for
forensic oversight of accredited criminal forensic laboratories. Since 2005, the
Commission has worked to meet the challenges inherent in building an agency
from scratch with no pre-existing model. The FSC operated without funding for
two consecutive bienniums; it hired its first staff member (the commission
coordinator) in June 2008 and a second (the general counsel) in December 2010.
From its inception, the Commission has been in the unusual position of
developing standards to govern its own internal processes while simultaneously
providing recommendations and coordinating accountability with other agencies.
The Commission anticipates that other states will look to Texas and its peers as
resources for developing similar forensic oversight commissions.

Current interest in improving forensic science at the national level was

prompted in part by the release of a 2009 National Academy of Sciences report



entitled Strengthening Forensic Science in the United States: A Path Forward
(the “NAS Report”).” The NAS Report contains thirteen recommendations
designed to improve forensic science and establish consistency and predictability.
It addresses fire science briefly in a section entitled “Analysis of Explosives
Evidence and Fire Debris.” (NAS Report at 170-173.) The Commission
incorporates observations from the NAS Report herein to the extent such
information is relevant and useful.
C. Intersection of Science and the Law

As the United States Supreme Court noted in its landmark decision in
Daubert v. Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579 (1993) “. . . there
are important differences between the quest for truth in the courtroom and the
quest for truth in the laboratory. Scientific conclusions are subject to perpetual
revision. Law, on the other hand, must resolve disputes finally and quickly.” Id.
at 596-97. Despite these differences, scientists, lawyers and judges must work
together to fulfill their respective roles in the legal system. While judges and
lawyers have some exposure to forensic science, they often lack the expertise
necessary to thoroughly evaluate the reliability of forensic techniques. (NAS
Report at 85.) This places tremendous pressure on the forensic science
community to engage in continuous internal evaluation of forensic disciplines and
to strive for consistent application of modern scientific principles in the

courtroom. Id. at 110.

* For a copy of the NAS Report, see http://www.nap.edu/catalog.php?record_id=12589.




In this report, the Commission offers recommendations specific to the
forensic discipline of fire investigation, with the goal of encouraging the
consistent application of modern fire science principles. The Commission notes
that fire investigation, like many forensic disciplines, requires the exercise of
judgment by individual investigators. For example, as NFPA 921 states in its
discussion of origin determination, “ultimately, the decision as to the level of
certainty in data collected in the investigation or of any hypothesis drawn from an
analysis of the data rests with the investigator.” (NFPA 2008 edition at 18.6.2.)
Reasonable minds can differ on interpretive issues, and disagreements will occur
among forensic experts, including fire investigators. However, such
disagreements must be based on a shared knowledge of modern fire science and
the proper application of the scientific method as described in NFPA 921.
Ongoing training, effective dissemination of information regarding advances in
fire science, and an environment that encourages honest dialogue among
stakeholders are critical to achieving this goal.

II. PENDING JURISDICTIONAL ISSUES

Since its creation in September 2005, the FSC has received numerous
investigative requests involving various types of forensic analyses, some of which
were conducted years or decades ago. Because the FSC’s enabling statute
provides limited detail regarding the scope of its jurisdiction, some interested
parties have questioned the reach of the FSC’s investigative authority. For
example, during the course of this particular investigation, both the Corsicana Fire

Department (“CFD”) and State Fire Marshal’s Office (“SFMO”) challenged the



FSC’s jurisdiction on the following grounds: (1) the complaint involves facts that
pre-date the existence of the FSC and the statewide process for accreditation of
laboratories, facilities or entities that test evidence for presentation in criminal
courts; (2) the Act’s effective date language limits the FSC’s jurisdiction over
evidence tested before September 2005; and (3) the complaint involves the
forensic discipline of fire investigation, which does not fall within the applicable
statutory definition of a “forensic analysis conducted by an accredited laboratory,
facility or entity.”

In light of these jurisdictional questions and the related risk of litigation,
the Commission voted at its January 21, 2011 quarterly meeting to obtain an
official legal opinion from the Texas Attorney General’s Office. (See Exhibit 1
for copy of request.) The FSC anticipates that ambiguities and conflicts over
jurisdictional issues will be addressed by the Attorney General’s office in its
response to the pending request. Legislative amendments during the 82" Session
may also provide additional clarification.

III. SCOPE OF THE REPORT

The Commission understands the importance of issuing a report that
provides substantive recommendations designed to improve arson investigation in
Texas. In light of the jurisdictional issues discussed above and related litigation
concerns, the Commission declines to issue any finding regarding negligence or
professional misconduct pending the issuance of an Attorney General opinion
and/or legislative action during the 82nd Session. However, the FSC realizes that

there is great public interest in the resolution of the combined Willis/Willingham



investigation (“Investigation”), especially to the extent that a resolution will
contribute to the ongoing development of fire investigation in Texas. This report
sets forth the FSC’s observations regarding the history and progress of fire
science, including incendiary indicators and related investigative issues. It takes a
forward-looking approach, suggesting concrete training and educational
initiatives. Observations regarding the state of fire science and suggestions for
continued advancement are not limited to the Willingham and Willis cases, but
rather apply generally to arson investigations in Texas.

This Investigation has also revealed the practical difficulties of conducting
a negligence review for a case in which there is a significant gap in time between
the FSC’s consideration of the complaint and the point at which the original
forensic analysis was conducted. Both fires occurred at least two decades ago.
The substantial passage of time, limited record and the unavailability of at least
one of the original fire investigators all add to the difficulty of conducting a
thorough review.

Some Commissioners have also noted that the Willingham case has posed
a particular challenge due to the controversy surrounding the death penalty. The
FSC was not established as a commission for establishing innocence or guilt, nor
was it established as a forum for debating the merits of capital punishment. It was
established to advance the reliability and integrity of forensic science in Texas
courts. As the Texas Court of Criminal Appeals noted in a recent decision,
criticism concerning the potential for wrongful execution is an important moral

and public policy question, suitable for intense and open debate by legislative



policymakers. State ex. rel. Lykos v. Fine, Nos. AP-76,470 and AP-76,471 at 25
(Tex. Crim. App. Jan. 12, 2011). “Neither trial judges nor judges on this Court sit
as a moral authority over the appropriateness of the death penalty.” Id. The FSC
notes that the same observation applies to its role in the Willingham case.

No finding contained herein constitutes a comment upon the guilt or
innocence of any individual. A final report by the FSC is not prima facie
evidence of the information or findings contained in the report. TEX. CODE CRIM.
ProC. art. 38.01 § 4 (e); FSC Policies and Procedures § 4.0 (d). The Commission
does not currently have enforcement or rulemaking authority under its statute.
The information it receives during the course of any investigation is largely
dependent upon the willingness of concerned parties to submit relevant
documents and respond to questions posed. The information gathered has not
been subjected to the standards for admission of evidence in a courtroom. For
example, no individual testified under oath, was limited by either the Texas or
Federal Rules of Evidence (e.g., against the admission of hearsay) or was
subjected to formal cross-examination under the supervision of a judge.
Therefore, this report does not serve as a document necessarily admissible in
court for any civil or criminal purpose. Rather, it seeks to encourage the
development of forensic science in Texas, particularly in the area of fire
investigation.

IV. COMPLAINT BACKGROUND
On August 13, 2008, the Innocence Project (“IP”) filed a formal complaint

with the FSC alleging professional negligence and/or misconduct in the course of



the arson investigations and testimony given at the trials of Cameron Todd
Willingham in 1991 and Ernest Ray Willis in 1987, including the responsibility of
the SFMO to re-evaluate opinions in light of new scientific standards. (See
Exhibit 2.)

The FSC began its investigation by soliciting initial responses from the
CFD and SFMO. (See Exhibits 3 & 4.) Both agencies submitted responses. (See
Exhibits 5 & 6.) The Commission also contracted for the professional opinion of
fire scientist Craig L. Beyler, Ph.D. Beyler’s final report is attached. (See Exhibit
7.) Dr. Beyler was given a cd-rom of documents provided by the Complainant
and photographs of the crime scene, along with other documents received from
the SFMO. (See Exhibit 8.)

In addition to Beyler’s report, the FSC solicited written comments from
independent fire science expert John DeHaan, Ph.D. and Houston Police
Department fire investigation expert Thomas “Buddy” Wood. In July 2010, the
Commission requested further comment from the SFMO, CFD and IP. (See
Exhibits 9, 10 & 11.) Each entity provided a response. (See Exhibits 12, 13 &
14.) The FSC also received several unsolicited comments. Since receiving the
complaint, the Commission has gathered and reviewed thousands of pages of
documents and received extensive input from fire scientists and investigators.
Commissioners have also heard public comment at numerous meetings.

On January 7, 2011, the FSC convened an expert panel during which Ed
Salazar, Assistant State Fire Marshal of the SFMO, Dr. John DeHaan, Dr. Craig

Beyler and Houston fire investigator Buddy Wood provided extensive comments



and responded to questions from Commissioners. The FSC also heard brief
comments from Paul Maldonado, the Texas State Fire Marshal, and Ed Cheever,
fire investigator for the SFMO.

On January 21, 2011, the FSC directed the general counsel to begin
drafting a final report.

V. PROCEDURAL HISTORY OF CONVICTIONS AND APPEALS

While the Commission relied upon documents from various phases of
litigation in these cases, the Commission does not comment on or evaluate the
appropriateness of the litigation. The procedural history is provided here simply
to give context to how the cases came before the Commission.

A. Cameron Todd Willingham

After a jury trial in the District Court of Navarro County, Texas in August
1992, Cameron Todd Willingham was convicted and sentenced to death for
killing his three children by setting fire to their home in Corsicana, Texas. For a
summary of the criminal case, see Willingham v. State, 897 S.W.2d 351 (Tex.
Crim. App. 1995). (See Exhibit 15.)

The CFD was the first to respond to the fire on December 23, 1991; CFD
investigators Doug Fogg and James Palos began reviewing the scene immediately
after fire suppression activities concluded. The CFD also contacted the SFMO for
assistance, and SFMO Deputy Fire Marshal Manuel Vasquez arrived on
December 27, 1991. Mr. Fogg is now retired from the CFD and Mr. Vasquez is
deceased. Mr. Palos is currently the Fire Marshal of the CFD.

Direct appeal. Following a mandatory direct appeal, the Texas Court of
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Criminal Appeals affirmed Willingham’s conviction and sentence. Id. at 359. A
motion for rehearing was denied on April 26, 1995. The United States Supreme
Court denied a petition for writ of certiorari. Willingham v. Texas, 516 U.S. 946
(1995). (See Exhibit 16.)

State post-conviction litigation. Willingham filed a petition for writ of
habeas corpus in state court. The Texas Court of Criminal Appeals denied the
petition for relief. Ex parte Willingham, No. 35,162 (Tex. Crim. App. 1997). The
United States Supreme Court denied a petition for writ of certiorari. Willingham
v. Texas, 524 U.S. 917 (1998). (See Exhibit 17.)

Six years later, Willingham filed a petition for writ of habeas corpus in
state court, attaching a statement challenging the fire investigation. (See Exhibit
18.) The Texas Court of Criminal Appeals denied the petition, finding that it did
not meet the legal requirements for a claim of newly discovered evidence of
actual innocence. Ex parte Willingham, No. 35,162-02 (Tex. Crim. App. 2004).

Federal post-conviction litigation. Willingham filed a petition for writ
of habeas corpus in federal court. A federal magistrate judge denied the petition,
and the federal district court judge agreed with the magistrate’s denial.
Willingham v. Johnson, No. 3:98-CV-0409-L, 2001 WL 1677023, at *1 (N.D.
Tex. Dec. 31, 2001). (See Exhibit 19.) A federal court of appeals agreed with the
district court. Willingham v. Cockrell, No. 02-10133, 2003 WL 1107011 (5th Cir.
Feb. 17, 2003). (See Exhibit 20.) The United States Supreme Court also denied a
petition for writ of certiorari. Willingham v. Dretke, 540 U.S. 986 (2003). (See

Exhibit 21.)
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Application for reprieve and commutation. On February 3, 2004,
Willingham filed an application for a temporary reprieve from the execution of
death sentence and for commutation with the Texas Board of Pardons and Paroles
and the Governor’s office. On February 13, 2004, an affidavit in support of
clemency was faxed to the Texas Board of Pardons and Paroles and to the
Governor’s office challenging the fire science in the case. (See Exhibit 22.) A
reply was filed. (See Exhibit 23.) The stay of execution was denied, and
Willingham was executed on February 17, 2004.

B. Ernest Ray Willis

After a jury trial in the District Court of Pecos County, Texas in August
1987, Ernest Ray Willis was convicted and sentenced to death for killing two
women in the course of committing arson in Iraan, Texas. For a summary of the
criminal case, see Willis v. Cockrell, No. P-01-CA-20, 2004 WL 1812698 (W.D.
Tex. Aug. 09, 2004). (See Exhibit 24.) Insurance company fire investigator John
Dailey and SFMO fire investigator Ed Cheever both testified at Willis’ trial.

Direct appeal. Following a mandatory direct appeal, the Texas Court of
Criminal Appeals affirmed the conviction and sentence of Willis. Willis v. State
785 S.W.2d 378, 387 (Tex. Crim. App. 1989). (See Exhibit 25.) The United
States Supreme Court denied a petition for writ of certiorari on October 9, 1991.
Willis v. Texas, 498 U.S. 908 (1990). (See Exhibit 26.)

State post-conviction litigation. On June 7, 2000, the trial court that

originally convicted Willis recommended that he be granted a new trial based on
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ineffective assistance of counsel, withheld psychiatric profile and administration
of involuntary drugs by the State. However, the Texas Court of Criminal Appeals
disagreed and denied Willis relief on December 13, 2000.

Federal post-conviction litigation. Willis then filed a petition alleging 1)
violation of the Eighth and Fourteenth Amendments; 2) the State’s wrongful
administration of antipsychotic medications; 3) defense counsel’s ineffective
assistance at trial and sentencing phases; 4) the prosecution suppressed evidence
material to his sentencing determination; and 5) the cumulative effect of error in
all four claims violated due process. See Willis v. Cockrell, No. P-01-CA-20,
2004 WL 1812698 (W.D. Tex. Aug 09, 2004). (See Exhibit 27.) The United
States District Court for the Western District of Texas granted relief on August 9,
2004. Id. at *34-35.

Release. Willis was released from prison on October 6, 2004. The Texas
Attorney General's office declined to appeal and the District Attorney
commissioned a review of the scientific evidence in the case. The indictment
against Mr. Willis was dismissed, and he was exonerated by the State of Texas on
grounds of actual innocence.

VI. SCIENCE AND INVESTIGATION
A. Standard of Practice in 1991

After soliciting and reviewing input from numerous sources, the FSC
concludes that there was no uniform standard of practice for state or local fire
investigators in the early 1990’s in Texas or elsewhere in the United States.

(DeHaan at 1.) In fact, before the release of NFPA 921 in 1992, there was no
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single document describing the standard of practice in fire investigation. (Beyler
at 2.) Investigators relied upon the process of elimination; a cause would be
eliminated if it “was inconsistent with known case facts or was not physically
possible.” (Beyler at 4.)

The FSC also notes that in the early 1990’s, fire investigators (including
but not limited to those in this case) relied heavily upon the teachings of their
mentors regarding the nuances involved in interpreting incendiary indicators.
Access to controlled burn experiments and other practical guidance regarding the
science of fire behavior was limited. At the national level, the NAS Report notes
the prevalence of apprenticeship training across forensic disciplines, finding that
reliance on “apprentice-type training” and a “guild-like structure” works against
predictability. (NAS Report at 15-16.) Similarly, the knowledge levels on which
fire investigation practices were based at the time were “extremely variable” due
to the “one-on-one training that dominated.” (DeHaan at 1.) The FSC has also
observed that while scientific papers and textbooks describing some of the
“modern” fire science principles existed in the early 1990’s, it is difficult to
determine how widely those materials were disseminated, or whether they were
understood and accepted by fire investigators at the time. (/d. at5.)

B. Contemporary Standard of Practice

The contemporary standard of practice is expressed in NFPA 921 Guide
for Fire and Explosion Investigations, published by the National Fire Protection
Association (“NFPA”). (Beyler at 1.) Work on NFPA 921 began in the mid-

1980s but it was not published until 1992. Id. As recognized by various experts,
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there was a “natural period of time” before NFPA 921 gained universal
recognition among investigators. (Beyler at 1.) Most experts believe that it took
at least until the mid-1990’s for NFPA 921 to be widely accepted. (Beyler at 1,
DeHaan at 2.) As Ed Cheever noted at the January 70 hearing, until the late
1990’s the SFMO maintained only one copy of NFPA 921 at each regional office.
Today, every SFMO investigator is issued a copy of NFPA 921.

Standards in fire investigation are not static and will continue to develop
over time. For example, the NFPA recently released the 2011 edition of NFPA
921, which contains revised and enhanced standards. In addition, in 2009 the
NFPA released NFPA 1033, which suggested minimum educational requirements
for fire investigators. Many of the educational guidelines discussed in NFPA
1033 focus on specific subject areas in science. FSC recommendations regarding
adoption of NFPA 1033 are set forth in Section XI below.

C. Perceived Gap in Understanding Between Fire Scientists and
Fire Investigators

Many Commissioners are concerned about perceived differences in
understanding of fire indicators between the scientists and engineers who study
principles underlying fire indicators, and the state and local professionals who
respond to and investigate fires. One challenge is the lack of science education on
the part of many fire investigators. (DeHaan at 6.) Though this dynamic is
changing as younger classes of investigators gain exposure to college coursework
in chemistry and physics, most active investigators do not have scientific
backgrounds. Id. Those charged with teaching and training fire investigators also

bear some responsibility for ensuring that principles are communicated effectively
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to investigators. Moreover, the FSC’s experience during the course of this
Investigation shows the importance of creating an environment in which scientists
and investigators have frequent opportunities to meet and exchange their
knowledge and experience, where open and honest dialogue can occur, and where
discussion of fire scene variables and hypotheticals is encouraged.

Highlighting the perceived gap between the fire science and fire
investigation communities is the following language in the SFMO’s submission to
the FSC on August 20, 2010, which was of concern to many Commissioners:

“In reviewing documents and standards in place then
and now, we stand by the original investigator’s
report and conclusions.” (SFMO Aug. Ltr. at 1.)

This appears to be an untenable position in light of advances in fire
science. The fires in these cases occurred two decades ago; there are few
circumstances in which an investigation could not be improved with the benefit of
twenty years of controlled scientific experiment and practical experience.

The Commission notes the importance of the tone and culture established
by the leadership of any organization. Leadership must engage in ongoing
internal review to ensure that information regarding scientific advancement is
disseminated properly, and mistakes (if they occur) are identified and corrected in
a timely manner. Specific recommendations regarding these issues are set forth in
Section XI below.

The SFMO has expressed a willingness to work with the Commission in

developing methods for improving training for fire investigators in Texas.
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VII. USE OF THE SCIENTIFIC METHOD

The 1995 edition of NFPA 921 described fire investigation as a “complex
endeavor involving both art and science.” (NFPA 921, 1995 edition at 2-1.). The
basic methodology of fire investigation relies on the use of a systematic approach
(i.e., the scientific method as described in NFPA 921) and attention to all relevant
detail. (Id. at 2-2). While earlier editions of NFPA 921 described six steps in
applying the scientific method to fire investigation, the 2008 edition of NFPA 921
describes eight. (NFPA 921, 2008 edition at 4.3.1-4.3.8.)

One of the primary goals of the scientific method is to detect and
minimize investigator bias. (NAS Report at 112.) The FSC emphasizes the
importance of applying these principles to fire investigation. The law assumes
that every person is innocent until proven guilty, and the use of the scientific
method in fire investigation helps to ensure the viability of this principle.

As indicated by Buddy Wood’s comments at the January 7™ expert panel,
today’s fire investigators are trained to apply the scientific method as set forth in
NFPA 921. However, most investigators do not have access to the resources used
by fire scientists to examine a range of controlled hypothetical scenarios. As the
NAS report notes, scientists operating in laboratory settings are in a position to
continually observe, test and modify the body of knowledge before them. (NAS
Report at 112.) Most fire stations do not have controlled burn facilities attached
in which investigators can test various hypotheses. Many fire investigators gain
their experience by examining scenes that have already been burned. (DeHaan at

3.) In a laboratory, a scientist can vary conditions in order to isolate exclusive
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effects and understand how various factors influence outcomes. (NAS Report at
112.) The FSC notes that progress achieved by fire scientists in laboratories must
be better communicated to those charged with responding to actual fires and
conducting real-time investigations.

In sum, the Commission makes the following observations about the
scientific method as applied to fire investigation in Texas: (1) fire investigators
must apply the scientific method described in NFPA 921 to all investigations; (2)
training courses must explain what that means on a practical level to ensure that
principles are applied properly, and (3) fire investigators (especially those
working in smaller communities) should have more opportunities to participate in
and learn from controlled burn exercises and related experiments in conjunction
with scientific training. See Section XI below for specific recommendations
regarding these observations.

VIII. OBSERVATIONS REGARDING ANALYSIS OF INCENDIARY
INDICATORS AND ALTERNATIVE CAUSES

The FSC recognizes that the value of various incendiary indicators and the
manner in which they are identified and evaluated have changed since the
Willingham and Willis investigations were conducted. Similar progress has been
made in the evaluation of potential accidental causes. The Commission’s primary
concern is to ensure that today’s fire investigators have a comprehensive
understanding of how to accurately interpret incendiary indicators and understand
their limitations. The FSC appreciates the feedback it has received from local

investigators indicating a strong desire to participate in scientific training focused
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on practical application, including participation in live burn exercises. Specific
recommendations regarding training in this area are set forth in Section XI below.
A. Elimination of Accidental Causes

A critical component of successful fire investigation is the elimination of
accidental causes. The elimination of any single cause requires an investigator to
use his or her judgment, and to request outside assistance when necessary. For
example, when considering whether a child could have set the fire in the
Willingham case, investigators concluded that the possibility was remote
considering the ages of the children, the fact that no lighters were found near them
and that a child’s gate blocked the bedroom doorway. This is the sort of judgment
that fire investigators typically must engage in during the course of an
investigation. Investigators would be required to make a similar judgment call
today if the same facts were presented.

However, other components of assessing accidental causes have been
assisted by developments in science and engineering over the last two decades.
For example, scientists and engineers have created methods that allow
investigators to conduct a more thorough review of possible electrical malfunction
as a point of origin. In the early 1990’s, investigators routinely checked for shorts
in the line after “pulling” the electrical meter for the safety of those on the scene,
in accordance with the safety requirements of NFPA 921. (See NFPA 921, 1995
edition at 10-2.4.) If there were no shorts in the line and no evidence of appliance
malfunction, investigators concluded that the cause was not attributable to

electrical malfunction.
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Today’s investigators have additional tools at their disposal. For example,
investigators can use the process of arc mapping (See 2011 edition of NFPA 921)
to determine a fire’s possible point of origin. Many local investigators are aware
of the arc mapping process and often consult electrical engineers for assistance.
The FSC understands that the most likely source for engineering expertise in
many fire investigations would be the homeowner’s insurance company. As of
this report, the SFMO no longer has an electrical engineer on staff due to
budgetary constraints.

While the Commission is not in a position to assess whether having an
electrical engineer on staff is critical to the SFMO’s mission, Commissioners note
that the SFMO should consider cost-effective alternatives for consulting electrical
experts as needed. In the case of electrical systems, investigators must know how
to conduct a thorough initial evaluation and to identify when an engineer should
be requested. Commissioners also note the importance of ensuring sufficient
technical support for smaller, more remote communities where investigative
resources are limited.

In sum, investigators must be trained to employ methods for eliminating
accidental causes that effectively review all facts and circumstances within the
framework of the scientific method. Specific recommendations regarding training
in this area are discussed in Section XI below.

B. Treatment of Debris
The investigators in both cases have been criticized for not considering

fire debris on the scene and simply “shoveling the debris out the window.”
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(Beyler at 29). Because the treatment of debris is an extremely important
component of any fire investigation, the Commission conducted further inquiry
into how debris was handled in the Willingham case, and whether any changes
have been made in treatment of debris over the last two decades. Although the
CFD informed the Commission that a thorough examination was conducted, the
documentation provided to the District Attorney no longer exists.

The Commission’s primary concern is that today’s fire investigators
thoroughly understand how to properly evaluate, review, photograph, document
and remove debris. NFPA 921 addresses the treatment of debris in detail (NFPA
921, 2008 edition at 17.3.2 et seq.) and investigators must be regularly trained and
updated on proper treatment and documentation of debris. Even assuming that
proper debris analysis and removal was conducted in a case, if the record does not
document investigative steps properly, investigators leave themselves open to
tremendous scrutiny. Specific recommendations regarding improvements in
documentation are set forth in Section XI below.

C. Pattern Indicators

As previously stated, the Commission recognizes that the value of various
incendiary indicators and the manner in which they are identified has changed
since the early 1990’s. Experts have identified indicators that were present in the
Willingham and Willis cases that have since undergone extensive scientific
testing and experimentation. Such testing has provided scientists with a better
understanding of the limitations of the indicators. The Commission further

recognizes that many of these indicators may be present in arson cases where
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accelerants are used, thus requiring an investigator to use the scientific method as
expressed in NFPA 921 to conduct a systematic review. The discussion does not
examine every indicator used in the investigators’ reports but rather includes
illustrative examples applicable to all arson cases. Excerpts from fire scene
reports and trial testimony, though inherently incomplete, provide a sense of the
investigators’ understanding of incendiary indicators at the time of trial. Excerpts
from the reports of Drs. Craig Beyler and John DeHaan provide examples of the
manner in which the fire science and investigation community’s understanding of
these indicators has changed since the early 1990’s. The question of when, why
and how certain limitations should be applied to incendiary indicators is the
subject of ongoing study by the fire science community.

1. V-Pattern as Indicator of Origin

Deputy Fire Marshal Vasquez’s report discusses ‘“V-patterns” as an
indicator of fire origin. The report states:

The burn pattern on the east and west wall of the hallway disclosed a

gradual climb in a 45 degree angle toward the south end and clearly

showed a “V” pattern.  This “V” pattern is an indicator that the fire

originated on the floor near the north end. (Vasquez Report at p. 2.)

The north end area of the floor disclosed that the fire had burned through

the tile blocks and caused charring of the wooden floor underneath. The

burn pattern on the floor and “V” burn patterns on the walls is an

indication that a fire originated at the north end area of the center hallway.

(Vasquez Report at p. 2.)

Deputy Fire Marshal Vasquez also testified regarding “V” patterns as
follows:

The photograph that sees the V pattern debris, that’s Exhibit No. 23. The

one that tells where the V is, that’s possible origin of the fire.
(Willingham Transcript p. 240, line 3-5.)
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In the early 1990’s, many fire investigators based their conclusions of
origin in part on the theory that a “V-pattern” on a wall points to the origin of the
fire. For example, the 1995 edition of NFPA 921 4-17.1 stated: “the angled lines
of demarcation, which produce the “V” pattern, can often be traced back, from the
higher to lower levels, toward a point of origin. The low point or vertex of the
“V” may often indicate the point of origin.” NFPA 4-17.1 (1995 edition).
Scientists now know that the “V-pattern” simply points to where something was
burning at some stage of the fire, not necessarily the origin. (DeHaan at 8.)

2. Pour Patterns

Deputy Fire Marshal Vasquez testified as follows regarding his
interpretation of pour patterns in the Willingham home:

So this area right here are what I call burn trailers. Burn trailers is like a

trailer, you know, like a little path, a burnt path. A pour pattern, which is

a pattern like somebody put some liquid on the floor or wherever and, of

course, when you pour liquid, then it creates a puddle. Liquid creates

puddles. When it rains you get puddles. When the baby drops its milk,
you create puddles. If you ever drop a coke, you create puddles. All this
area has that, has the burn trailer pour patterns and configurations. This
area right here, which is right here almost in front of this bed is deep
charred. The floor, it didn’t burn through the floor, but it burned the three
layers of the floor. And a pour pattern and trailer is an indication that
somebody poured something, you know, either going in or out.

(Willingham Transcript p. 238, line 16—p. 239, line 6.)

All fire goes up. All water goes down. Or any liquid goes down unless
man changes the course. (Willingham Transcript p. 232, lines 16-18.)

Fire Investigator Cheever also testified regarding his interpretation of pour
patterns in the Willis case:
It appears to be burned areas resembling how a liquid would have run and

burned on that surface. (Answer in response to a question regarding
irregular floor patterns.) (Willis Transcript p. 31, line 10.)

23



“I have never run across that, no, sir.” (In response to the following
question: “Now, in your experience, training, and your reading
publications to keep up-to-date, have you or have you not heard of the
phenomenon that radiation can cause irregular patterns?”’) (Willis
Transcript p. 128, lines 4-8).

“That’s correct.” (In response to counsel’s assertion that “fire burns up,
not down.”) (Willis Transcript p. 93, line 6).

In the early 1990’s, many fire investigators reasoned that fire moves
upward (at least flames and hot gases do) and that carpet and flooring is difficult
to ignite. (DeHaan at 7.) If one pours ignitable liquid on a floor, the carpet burns
away in an irregular path similar to the deposits of the liquid. /Id. Thus, it was
often thought that pour patterns at floor level were “nearly proof alone” that the
fire was started with an accelerant. /d. While such a fire could have been started
with an accelerant (see e.g., NFPA 921 1995 edition, 4-17.7.2) other phenomena
of fire behavior can also cause similar pour-like patterns.

For example, when a fire approaches or surpasses flashover conditions, all
of the exposed carpet in the room will ignite. (DeHaan at 7.) Synthetic carpets
and pads melt or decompose to liquid as they burn, producing highly irregular and
unpredictable patterns. (DeHaan at 8.) The effect of ventilation conditions,
radiant heat, flaming and smoldering debris, and drop-down burning from things
like synthetic mattresses and bedding also affect the irregular burn patterns.
(Beyler at 8, DeHaan at 7-8.)

Today, fire scientists and investigators should have a better understanding
of the nuances of flashover conditions, including how to analyze their effects.
Rigorous, ongoing training is the key to ensuring that all investigators in Texas

are knowledgeable about developments in the scientific community’s
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understanding of the complex chemical and physical phenomena involved in fires,
including but not limited to the effects of flashover.

3. Low/Deep Burning and Multiple Separate Points of Origin

Deputy Fire Marshal Vasquez testified as follows regarding his
interpretation of low/deep burning and multiple separate points of origin:

And you got char burning, like for example, this is the bottom here. It’s
burned down here at the bottom. That is an indicator in my investigation
of an origin of fire because it’s the lowest part of the fire. (Willingham
Transcript p. 239, lines 20-24.)

Multiple areas of origin indicate—especially if there is no connecting
path, that they were intentionally set by human hands. (Willingham
Transcript p. 255, lines 19-21.)

The first incendiary indicator is the auto ventilation. The inconsistency of
the fire going out of this window and the fire going out of the door and
this window here. That’s inconsistent with fire behavior. That’s an
indicator that it’s a possible incendiary fire. Okay. Puddle configurations,
pour patterns, low char burning, charred floor, the underneath burning of
the baseboard, the brown stains on the concrete, the underneath of the bed,
because of the fire right underneath the bed, puddle configurations in that
area, and the total saturation of this floor is indicated with pour patterns,
because that’s all I’'m doing is looking at the facts, at the evidence.
(Willingham Transcript p. 255, lines 20-25.)

Fire Investigator Cheever also noted low burn as a significant indicator in
the Willis case as follows:

Initially, when we had finished the view of the exterior of the building and
walked into the inside of the structure, there were a couple of things that
caught our attention right off. First of all, the low burning on the walls
almost to floor level. (Willis Transcript p. 11, line 9.)

The most highly significant would be the low burning to the floor level on
some of the walls, and the burn patterns that I observed on the floor itself.
(Willis Transcript p. 14, line 4.)

In my opinion, there was some type of flammable liquid applied there.

There was no other fuel source there that would have indicated it would
have burned in that manner. (Willis Transcript p. 35, line 7.)
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Low burn patterns may be an indicator of accelerant (Beyler at 8), but
scientific experiments have also shown that radiant heat transfer causes low burn
patterns (/d.), and that the radiant heat of a fully involved room fire can be
sustained to penetrate floors deeply. (DeHaan at 8.) Scientific testing has also
shown that ignitable liquids alone do not burn long enough to penetrate floors
deeply. (/d.) Similarly, the appearance of multiple separate points of origin may
provide evidence that a fire was intentionally set, but is often attributable to
radiation and drop down effects. (Beyler at 14.)

Today, fire scientists and investigators should have a better understanding
of the nuances of low burn and deep burn patterns, as well as the various factors
that create the appearance of separate multiple points of origin. Continuous,
targeted education regarding these indicators will ensure that investigators
understand and effectively analyze the extent to which patterns are attributable to
accelerant and/or other factors.

4. Spalling

Deputy Fire Marshal Vasquez’s report includes an assessment of spalling
evidence as follows:

The examination of the porch concrete floor disclosed an area of brown

discoloration at the base of the north wall and in front of the door to the

central hallway. This discoloration, or brown condition, is also an
indication that a liquid accelerant burned on the concrete. (Vasquez

Report at p. 4.)

Spalling (i.e., brown discoloration) occurs when concrete, masonry or

brick is exposed to a high rate of heating by flame or high levels of radiation from

fuel. (SFMO at 5, citing NFPA 921 1995 edition at 4-6.1.) Controlled laboratory
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experiments have shown that while spalling may be caused by burning accelerant,
it is more often caused by sustained heat from other sources. (Beyler at 11,
DeHaan at 5.) It is critical that today’s investigators understand how to properly
analyze spalling evidence. For example, investigators should identify appropriate
samples of adjacent materials and send those materials for laboratory testing to
determine whether accelerant is present.

5. Burn Intensity

Deputy Fire Marshal Vasquez testified as follows regarding his
interpretation of burn intensity:

And aluminum melts at 1200 degrees normal. Wood fire does not exceed

800 degrees. So to me, when aluminum melts, it shows me that it has had

a lot of intense heat. It reacts to it. That means its temperature is hot. The

temperature cannot react. Therefore, the only thing that can cause that to

react is an accelerant. You know, it makes the fire hotter. It’s not normal

fire. (Willingham Transcript p. 249, lines 9-16.)

So when I found that the floor is hotter than the ceiling, that’s backwards,

upside down. It shouldn’t be like that. The only reason that the floor is

hotter is because there was an accelerant. That’s the difference. Man
made it hotter or woman or whatever. Human being made it hotter.

(Willingham Transcript p. 256, lines 17-22.)

The fire, itself, tells me that it’s a very aggressive fire; and, therefore, the

fire was not a planned fire. It was a spur-of-the-moment fire. (Willingham

Transcript p. 72, lines 14-16.)

In the early 1990’s, the “widely held belief” among fire investigators was
that the flames of a wood-fueled fire are cooler than those fueled by petroleum
products. (DeHaan at 8.) Thus, investigators would often conclude that a “hot
fire” must have had an accelerant ignition. (/d.) Scientists now know that flame

temperatures for normal fuels against liquid fuels are similar, and compartment

temperatures alone cannot be used to distinguish whether ordinary or liquid fuels
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were involved. (Beyler at 12, DeHaan at 4.) It is critical that today’s fire
investigators understand the significance of flame temperature and heat release
rates, and how these factors should be viewed within the context of other
indicators.

6. Crazed Glass

Crazing is a term used in the fire investigation community to describe a
complicated pattern of short cracks in glass. (SFMO at 4 citing NFPA 921 1995
at 4-13-1.) Deputy Fire Marshal Vasquez made the following statement regarding
crazed glass in his report in the Willingham case:

The pieces of broken window glass on the ledge of the north windows to

the northeast bedroom disclosed a crazed ‘spider webbing’ condition. This

condition is an indication that the fire burned fast and hot. (Vasquez

Report at p. 4.)

Crazing is the result of the rapid cooling of glass in a hot environment by
the application of water spray. (/d. citing NFPA 921 1992 at 4-13.1.) Fire
scientists and investigators have concluded that it no longer has any value as an
indicator. As the SFMO explained at the January 70 panel, today’s investigators
should not mention the presence of crazed glass in a fire scene report. If crazed
glass were mentioned, corrective action would be taken immediately.

The Commission observes that incendiary indicators, including but not
limited to those discussed above, are subject to numerous variables that require
continuous study and evaluation. Scientific understanding of the indicators has
continued to advance as additional experiments are conducted. Training must

ensure that fire investigators clearly understand all incendiary indicators and their

limitations, including the possible effects of phenomena such as flashover and
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associated radiation, ventilation, smoldering debris and drop-down effects. The
FSC observes that whatever training is provided must include an environment in
which investigators and scientists are free to exchange information and engage in
honest and open dialogue regarding fire behavior and incendiary indicators.
Specific recommendations are set forth in Section XI below.

D. Confirmation of Accelerant Through Laboratory Testing

In the Willis case, ten samples were sent for testing. None of the samples
tested positive for accelerant. (Beyler at 26.) In the Willingham case, an
unspecified number of samples were sent for testing, and one (under the
aluminum threshold of the front door) tested positive for accelerant. (Beyler at
41.)

At the time these cases occurred, positive laboratory results were accepted
if they were available, but they were not considered necessary to reach the
conclusion that the fire involved intentional use of an accelerant. (Beyler at 13.)
As technology advanced, fire scientists and investigators developed a better
understanding of the importance of confirmatory testing. Experts have also noted
that technology used in gas chromatography/mass spectrometry and other
laboratory testing is more sensitive today than it was in the early 1990’s. As a
result, laboratory tests are better able to detect evidence of accelerant than they
were two decades ago. Due to the passage of time, re-testing of samples taken in
the Willis and Willingham cases is not an option.

The FSC notes that laboratory testing is relied upon more heavily today

due to improvements in technology and enhanced expectations of lawyers and
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judges.  Fire investigators should have a thorough understanding of the
importance of laboratory testing as a tool for confirming the theory of a case,
especially where arson is suspected.

E. Re-Examination of Cases

The evolution of fire science and standards of practice raises the question
of whether or not an obligation exists to re-evaluate cases if those changes have
the potential to materially affect the results or opinions rendered. The FSC
learned through its Investigation that neither the SFMO nor the CFD notified any
judicial or prosecutorial authority that the standards of arson investigation had
changed over 1991 to 2004. In an August 2010 response to a request for
information from the FSC, the SFMO stated that it began referencing and
receiving training on NFPA 921 almost immediately after its initial publication in
1992. (See Exhibit 28.)

F. Eyewitness Accounts

Eyewitness interviews, while not typically scientific in nature, are a
critical component of NFPA 921’s investigative guidelines. For example, the
1995 edition of NFPA 921 provided guidance to investigators regarding the
purpose of interviews (to gather both useful and accurate information). (NFPA
921 at 7-4.1.) The document also distinguished between three categories of
interviews: (1) “Interviews with Those You Can Approach with an Attitude of
Trust;” (2) “Interviews with Those You Must Approach with Caution;” and (3)
“Interviews with Those You Must Approach with an Attitude of Distrust.” (/d. at

7-4.4,7-4.5,7-4.6.)
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Investigators in the Willingham case interviewed numerous witnesses.
Without commenting on the weight of any particular eyewitness account, the
Commission notes that fire investigators will continuously be expected to
interview eyewitnesses and assess their credibility. While eyewitness testimony
plays a valuable role in the criminal justice system, it is a product of human
memory, which has inherent limitations. Many Commissioners believe it is
important to note these limitations and the associated need for ongoing training in
methods for properly conducting and evaluating eyewitness interviews during
arson investigations. Arson investigators should receive training in current
techniques that encourage objectivity in witness interviews. They should also
record the interviews so that they are subject to future review. Specific
recommendations are provided in Section XI below.

IX. EVOLUTION OF STANDARDS GOVERNING ADMISSIBILITY
OF EXPERT TESTIMONY AND FORENSIC EVIDENCE

Before Federal Rule of Evidence (“FRE”) 702 was adopted in 1975, many
courts in the United States followed a “general acceptance” standard for admitting
scientific expert testimony. Frye v. United States, 54 App. D.C. (1923). Under
this standard, testimony was admitted if its scientific basis was “generally
accepted” by the scientific community. With the adoption of FRE 702, expert
testimony was permitted if the information would “assist the trier of fact.” After
FRE 702 was adopted, many courts struggled with the question of whether the
rule included or rejected the concept of “general acceptance” set forth in Frye.

When the Willingham and Willis cases were tried, Texas courts allowed

expert testimony and scientific evidence to be admitted if the information would
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“assist the trier of fact” under Texas Rule of Evidence 702, which was based on
FRE 702 and had been adopted in 1986. Kelly v. State, 824 S.W.2d 568, 572
(Tex. Crim. App. 1992). Most expert testimony, including that of fire experts and
investigators, was readily admitted into evidence, and the jury was then allowed
to assign varying degrees of weight to the testimony depending upon perceptions
of credibility. The judge did not make a preliminary determination of reliability
or relevance outside the presence of the jury.

In 1992, the Texas Court of Criminal Appeals explicitly rejected Frye and
required courts to determine whether evidence is reliable and “relevant to help the
jury in reaching accurate results.” Id. Though Kelly provided stricter criteria for
admitting expert testimony and forensic evidence, it did not provide a specific
mechanism for screening evidence and testimony outside the presence of the jury.

A year after Kelly was issued by the Texas Court of Criminal Appeals, the
United States Supreme Court also rejected the Frye standard in Daubert v.
Merrell Dow Pharmaceuticals, Inc., 509 U.S. 579 (1993). Similar to the
enhanced requirements set forth in Kelly, Daubert required a stricter standard than
the “general acceptance” standard set forth in Frye. The Court explained that
judges must make an initial determination regarding the evidence or testimony’s
reliability. It was then that judges began to assume the role of “gatekeepers” for
expert testimony, much of which is scientific or otherwise highly technical in
nature. The Texas Supreme Court also adopted the Daubert standard explicitly in

1995, requiring that scientific evidence and related testimony must not only be
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relevant but must also have a reliable, underlying scientific validity. E.I. du Pont
de Nemours & Co. v. Robinson, 923 SW2d 459 (Tex. 1995).

The standards set forth in Daubert, Kelly and similar cases require expert
witnesses to understand and describe the science behind their conclusions before
they are allowed to testify to a jury regarding those conclusions. Though many
fire investigators could describe complex fire science principles before Daubert,
not everyone agreed on the scientific nature of fire investigation. (DeHaan at 6.)
For example, the International Association of Arson Investigators (“TAAI”) filed
an amicus curiae brief in Kumho Tire Company, Ltd. v. Carmichael, 526 U.S. 137
(1999) arguing that fire investigation was not strictly based on science and
therefore investigators should be exempt from the judicial expectation. Id. The
IAATl’s arguments were eventually rejected and fire investigators are now
expected to be able to demonstrate their methods, rationale, and scientific
expertise. Id.

The Commission observes the importance of conducting admissibility
hearings in arson cases. In light of the continuously evolving nature of fire
science, it is imperative that judges provide a meaningful opportunity for each
side to establish the relevance and reliability of fire science methodology before
testimony is admitted. FSC recommendations regarding enhanced admissibility
hearings (i.e., Daubert/Kelly hearings) for arson cases are set forth in Section XI

below.
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X. OBSERVATIONS REGARDING TRIAL TESTIMONY

As discussed above, when the Willingham and Willis cases were tried,
Daubert had not yet been issued, and judges had yet to assume a gatekeeping role
for the admission of scientific testimony outside the presence of the jury. As the
CFD noted in its submission to the FSC, Daubert and subsequent Texas cases (see
e.g., E.I. du Pont de Nemours v. Robinson, 923 S.W.2d 549 (Tex. 1995)) provided
a mechanism for lawyers to challenge expert testimony in cases where they
perceived the evidence to be unreliable. (CFD at 3.)

Some Commissioners have raised concerns about the tone and scope of
expert testimony in arson cases; examples from the Willingham case may be used
as an educational tool for today’s fire investigators. As a threshold matter, a
review of trial testimony offers an incomplete snapshot of an underlying fire
investigation. Most testifying experts know from experience that the pace and
tone of testimony is often dictated by counsel and is subject to the judge’s ability
to control the courtroom effectively. As noted in the NAS Report, the adversarial
process relating to the admission and exclusion of scientific evidence is not well-
suited to the task of finding “scientific truth,” due in large part to the fact that
lawyers and judges have very limited exposure to scientific principles (NAS
Report at 12.) Testifying experts must continuously strive to ensure that their
testimony is communicated clearly and accurately, even under the pressures of
heated cross-examination.

The NAS Report also observes that there is a need to develop consensus

within forensic fields about the precise meaning of terms used to describe a
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particular forensic analysis. The use of vocabulary can have a profound effect on
how the trier of fact perceives and evaluates evidence. (NAS Report at 185.)
Even today, few disciplines have developed common vocabulary for use in
reporting results in the courtroom. Where such developments have occurred, they
are not standard practice. (/d. at 186.) Courtroom testimony must be presented in
a way that allows the jury to understand and properly weigh and interpret
testimony. Id. In the early 1990’s, fire investigators did not receive instruction
on what vocabulary to use in describing the phenomena of fire behavior.
Developing minimum standards for reporting (See recommendations in Section
XI below) should provide fire investigators with a foundation from which to
develop consistent methods for discussing indicators in court.

The Commission is still in the process of determining whether and to what
extent trial testimony should be considered as part of the “forensic analysis”
reviewed during FSC investigations. Accordingly, the discussion below uses
illustrative examples to suggest appropriate boundaries for expert testimony. It
also includes a review of concrete steps taken by the SFMO to educate and
support fire investigators who testify in courts today, as well as commentary on
the roles of judges and lawyers.

1. Suggestions Regarding General Boundaries in Expert Testimony

As an initial observation, the FSC notes that testimony must be viewed in
context. For example, Deputy Fire Marshal Vasquez made statements at the
Willingham trial such as “The fire tells a story. I am just the interpreter,” and

“The fire does not lie. It tells me the truth.” During the FSC’s January 70

25



hearing, Buddy Wood indicated that this language was commonly used at the time
by instructors at training seminars, and was even used in written materials
distributed during training sessions. Conversations with other investigators who
were active during that period confirm that the language is consistent with their
recollection of common terms used by experts to describe fire behavior. In fact,
investigators have observed that this language reflects “verbatim” what they were
taught in training courses. This example highlights the importance of establishing
consensus within the field on a common vocabulary for explaining fire dynamics
so that testifying experts have clear guidelines to rely upon on when explaining
concepts to a lay jury.

Other testimony, such as Vasquez’s response to a question regarding
Willingham’s state of mind, is an example of the type of testimony that experts
should avoid as falling outside of their field of expertise. As the CFD noted in its
submission to the FSC, Vasquez “could not read Todd Willingham’s mind.”
(CFD at 4.) Defense counsel did not object to the question, and the judge did not
interject with an instruction to the jury. This testimony might have been
permitted before Kelly, Daubert and Robinson, but would likely be limited under
the stricter standards established by those cases. The Commission observes that
today’s testifying experts must understand when and how to resist counsel’s
attempts to push testimony beyond measurable facts and scientific principles.

Another example is the statement that in the 1200-1500 fires Vasquez
investigated, almost all of them were arson. Discussion at the January 7h panel

indicated that the SFMO is usually called to the scene in cases where arson is
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already suspected by local investigators, which would result in a higher number of
arson cases than one might ordinarily expect. Scientists on the Commission have
noted that this dynamic raises concerns about cognitive bias similar to those
observed in other areas of forensic science. As discussed in the NAS Report,
human judgment is subject to many different types of biases. (NAS Report at
122.) For example, in the Madrid bombing case, an FBI fingerprint analyst
identified a man named Brandon Mayfield as a positive match based on a latent
print found at the scene. The FBI later determined that once the fingerprint
examiner had declared the first match, both he and the other examiners who were
aware of the finding were influenced by the urgency of the investigation to
confirm the first match during the second review. (NAS Report at 123.) As the
NAS Report observes, cognitive biases are not the result of character flaws;
instead, they are common features of decision-making. Id. at 122.

The FSC recognizes that ideally, all biases would be removed and
complete independence would be ensured in all investigative settings. However,
in an environment where there are limited resources to conduct fire investigations,
the SFMO will continue to be called upon to assist with complex investigations in
which cause and origin are difficult to determine and arson is suspected. While
fire investigators do not have any direct incentive to reach a finding of arson, they
will continue to be subject to intense pressure by counsel to make certain
statements at trial. The following section discusses one approach the SFMO has

taken to minimize any perception of bias for cases in which it is called to the
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scene by local investigators and subsequently required to testify in court regarding
the investigation.

2. Current Approach to Testimony by SFMO Investigators

The SFMO has taken steps to ensure that its investigators understand and
recognize possible bias and observe appropriate boundaries when testifying in
court. For example, in the last few years, the SFMO began conducting mock
trials with its investigators. Attorneys who participate in the mock trials attempt
to force investigators to “cross the line” into testimony that may not be supported
by the facts or scientific analysis, but is difficult to resist in a highly pressurized
environment. The SFMO conducts these mock trials in a peer review setting,
thereby encouraging active dialogue among investigators regarding the specifics
of each examination. While these mock trial programs have been effective, their
reach is limited. The Commission makes recommendations regarding expansion
of this program in Section XI below.

3. The Role of Lawyers and Judges

The responsibility for ensuring that scientific testimony is accurately and
clearly communicated to the jury does not rest with testifying experts alone.
Currently, lawyers and judges in Texas are not required to take any forensic
science training as part of their continuing legal education. The legal system
relies heavily on forensic science evidence in criminal prosecutions, and the FSC
anticipates that such reliance will only increase. As the NAS Report notes,
judges, lawyers, and law students would all benefit from a greater understanding

of the scientific bases underlying forensic science disciplines and how the
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underlying scientific validity of techniques affects the interpretation of findings.
(NAS Report at 218.) The FSC includes specific recommendations on training of
lawyers and judges in Section XI below.
XI. DRAFT RECOMMENDATIONS

The Commission makes seventeen recommendations below regarding
initiatives designed to improve arson investigation in Texas. Though these
recommendations have arisen from the arson investigations in this case, they are
applicable to all fire investigation activities statewide. The Commission
recognizes that each recommendation is dependent upon the willingness and
ability of stakeholders to implement the recommendation. To that end, the
Commission requests that the SFMO (in collaboration with the Texas
Commission on Fire Protection (“TCFP”) and other appropriate stakeholders)
review the recommendations provided below, in conjunction with any other
national best practices (see examples cited) and develop its own near and long-
term strategic plan. Any existing SFMO strategic plans or relevant initiatives
should be incorporated. The plan should include an assessment of resources and
highlight any gaps that could prevent stakeholders from implementing
recommendations and best practices. The plan’s timeline should be aggressive
but flexible to encourage effective implementation.

RECOMMENDATION 1: ADOPTION OF NATIONAL
STANDARDS

The FSC recommends that fire investigators adhere to the standards of
NFPA 921. The SFMO has indicated a willingness to improve standards and

public confidence in fire investigation techniques. The Commission recommends
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that all SFMO fire investigators adhere to the standards of NFPA 921 and serve as
a model to other local fire investigators.

The FSC notes that laboratory testing on fire debris admitted into evidence
in Texas courts is already subject to accreditation. For example, the SFMO
laboratory that reviews fire debris is accredited through the American Society of
Crime Laboratory Directors—Laboratory Accreditation Board (“ASCLD—
LAB”). At this time, there are no plans to accredit the broader field of fire
investigation. One obvious benefit of accreditation is that it provides an agency
with an ongoing mechanism for assessing internal performance and implementing
best practices.

While accreditation may not be appropriate for fire investigation, the
Commission recommends that the SFMO work in collaboration with TCFP and
other agencies to develop its own strategic plan setting forth best practices in fire
investigation. The plan should meet the recommended national standards that
exist at the time it is completed. Examples of guiding documents for current
standards include but are not limited to the current edition of NFPA 921, NFPA
1033, the National Institute of Justice’s June 2000 report entitled Fire and Arson
Scene Evidence: A Guide for Public Safety Personnel (See Exhibit 29); and the
National Center for Forensic Science (Carl Chasteen), and Technical/Scientific
Working Group’s January 2008 report entitled Fire and Explosion Investigations
and Forensic Analyses: Near-and Long-Term Needs Assessment for State and

Local Law Enforcement. (See Exhibit 30.)
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RECOMMENDATION 2: RETROACTIVE REVIEW

Accredited disciplines of forensic science have standards that promote the
re-examination of cases when science has evolved to create a material difference
in the original analysis or result. Those standards include: (1) duty to correct; (2)
duty to inform; (3) duty to be transparent; and (4) implementation of corrective
action. The SFMO should develop similar standards.

If new scientific knowledge develops over time that would materially
change the opinions or results in a criminal investigation, the individual or agency
has a responsibility to inform the parties involved or develop procedures for doing
SO.

RECOMMENDATION 3: ENHANCED CERTIFICATION

The primary mechanism for training and educating fire investigators in
Texas is individual certification. The certification process is administered by the
TCFP. Texas has two separate certification titles for fire protection personnel:
fire investigator and arson investigator. The main difference between the two is
that an arson investigator must be certified both as a fire investigator and as a
peace officer. The Texas Commission on Law Enforcement Officer Standards
and Education (“TCLEOSE”) administers peace officer certification. Below is a
summary of requirements for the four existing certification levels: basic,

intermediate, advanced and master.
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CLASS

FIRE INVESTIGATOR

ARSON INVESTIGATOR

Basic Completion of a TCFP-approved basic Peace officer license from
training program; and TCLEOSE or federal equivalent;
and
Successfully passing the TCFP
certification exam for fire investigators. | Accreditation from International
Fire Service Accreditation
Congress as fire investigator or
TCFP- approved basic fire
investigation certificate.
Intermed. Prerequisite of basic fire investigator Prerequisite of basic arson
certification; and investigator certification; and
4 years of fire protection experience 4 years of fire protection
and either: experience and either:
* 6 semester hours of fire science or fire | * 6 semester hours of fire
technology from an approved Fire science or fire technology
Protection Degree Program; or from an approved Fire
Protection Degree Program; or
* Acceptable combinations of
coursework from either “A-List” or * Acceptable combinations of
“B-List” courses (See Exhibit 31); or coursework from either “A-
List” or “B-List” courses; or
* Acceptable combination of college
courses with either “A-List” or “B- * Acceptable combination of
List” courses. college courses with either
“A-List” or “B-List” courses.
Advanced | Prerequisite of intermediate fire Prerequisite of intermediate

investigator certification; and

8 years of fire protection experience and
either:

* 6 semester hours of fire science or fire
technology from an approved Fire
Protection Degree Program; or

* Acceptable combinations of
coursework from either “A-List” or
“B-List” courses; or

* Acceptable combination of college
courses with either “A-List” or “B-
List” courses.

arson investigator certification;
and

8 years of fire protection
experience and either:

* 6 semester hours of fire
science or fire technology
from an approved Fire
Protection Degree Program,;
or

* Acceptable combinations of
coursework from either “A-
List” or “B-List” courses; or
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* Acceptable combination of
college courses with either
“A-List” or “B-List” courses.

Master

Prerequisite of advanced fire investigator | Prerequisite of advanced arson
certification; and investigator certification; and

12 years fire protection experience; and 12 years fire protection
experience; and
60 college semester hours or an

associate’s degree that includes at least 60 college semester hours or an

18 hours in fire science subjects. associate’s degree that includes
at least 18 hours in fire science
subjects.

A. Continuing Education Requirements
Texas fire and arson investigators are required to maintain their

certification by participating in at least 20 hours of continuing education
coursework from the “A-List” or “B-List”, or a combination of the two.
Alternatively, if an individual has completed a TCFP-approved academy in the 12
months prior to his or her certification expiration date, a copy of that certificate of
completion is documentation of continuing education for that certification
renewal period.” Arson investigators are also required to maintain their peace
officer certification, which requires an additional 40 hours of continuing
education coursework per training cycle (training cycles are two years long; the
next cycle runs from September 1, 2011 to August 31, 2013.)"

B. NFPA 1033 Guidelines

In 2009, the NFPA released enhanced guidelines for education and

? Information on fire investigator training and continuing education requirements was obtained
from the most recent edition of the Texas Commission on Fire Protection’s Standards Manual for
Fire Protection Personnel.

* http://www.tcleose.state.tx.us/content/licensing_certifications.cfm
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training of fire investigators nationwide, and clarified that the guidelines should
apply to all fire investigators. Under NFPA 1033’s guidelines, fire investigators
should have, at a minimum, a high school degree plus successful coursework in
the following topics at a “post-secondary education” level:

* fire science;

* fire chemistry;

* thermodynamics;

* thermometry;

* fire dynamics;

* explosion dynamics;

* computer fire modeling;

* fire investigation;

e fire analysis;

* fire investigation methodology;

e fire investigation technology;

* hazardous materials; and

* failure analysis and analytical tools. (NFPA 1033 at 1.3.8.)

Fire investigators must also maintain their knowledge in these subject
areas and “remain current” with investigation methodology, fire protection
technology, and code requirements by attending workshops and seminars and/or
through professional publications and journals. (/d. at 1.3.7.)

The Commission recommends that the TCFP phase in a timeline for
requiring all investigators to comply with NFPA 1033. The first phase should
require that any fire investigator who testifies in court come into compliance with
NFPA 1033 standards as soon as practicable. Subsequent phases should require
compliance based on the levels of responsibility assumed by investigators. The
timeline should be aggressive but flexible to encourage a smooth transition

toward compliance. Continuing education requirements promulgated by the

TCFP should incorporate NFPA 1033’s guidelines.
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The FSC also recommends that the SFMO expand its mock trial program
to include more participants. One alternative would be to allow for online
participation, or to work with the TCFP to make the program a component of
continuing education for arson investigators.

RECOMMENDATION 4: COLLABORATIVE TRAINING ON
INCENDIARY INDICATORS

The FSC is encouraged by recent efforts among fire scientists,’
investigators and officials at the SFMO to develop a training course that includes
hands-on analysis of incendiary indicators through live burn exercises. The
SFMO and TCFP should work with local fire departments to encourage maximum
participation, possibly by offering sessions in multiple regional locations. A
special effort should be made to ensure participation by smaller rural
communities. The SFMO and TCFP should also take into consideration any other
pertinent curriculum recommended by the NIJ and other national agencies and
working groups. The FSC recommends that the following subjects be reviewed at
a minimum:

* fire science basics;

e fuels;

* ignition;

* fire growth;

* incendiary indicators;

* myths and misconceptions;

* elimination of accidental causes;
* proper documentation and photos;

* eyewitness interviews;
* diagrams and use of the Ignition Matrix.

> The FSC is especially grateful to Dr. John DeHaan for working with Commission staff to
develop a suggested training curriculum.
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Training should be limited to active fire investigators currently serving in Texas
to encourage an open and honest exchange (similar to the “post-mortem” sessions
conducted by medical doctors and scientists). It should include opportunities for
investigators to participate in live burn exercises. All attendees should be given
current copies of NFPA 921 and Kirk’s Fire Investigation at a minimum.
Participants should receive continuing education credit for their attendance.
Finally, an examination should be given at the end of the course to determine
whether attendees absorbed key principles.

RECOMMENDATION 5: TOOLS FOR ANALYZING IGNITION
SOURCES

New tools exist to help investigators identify and analyze various sources
of ignition during a fire investigation. For example, the Ignition Matrix (See
Exhibit 32) was introduced in the latest edition of Kirk’s Fire Investigation and
NFPA 921 as a straightforward method for ensuring compliance with the various
requirements of NFPA 921.° The matrix prompts investigators to ask a series of
questions regarding potential ignition sources. Investigators then label the
information they have gathered based on pre-established color and notation
categories. The approach constitutes a best practice method for evaluating
sources of data at the scene of a fire and documenting the facts relied upon when
reaching conclusions about various ignition possibilities. When carried out with a
comprehensive map of the suspected area of origin, the Ignition Matrix provides
investigators with a concrete way to conduct a methodical review of data and

facts before forming an opinion, in compliance with NFPA 921. The SFMO

% Information regarding the Ignition Matrix, developed by Lou Bilancia, was provided to the FSC
by Dr. John DeHaan in February 2011.
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should consider methods for integrating the Ignition Matrix into its training and
investigative work.

RECOMMENDATION 6: PERIODIC CURRICULUM REVIEW

The FSC recommends that stakeholders (including representatives from
the TCFP, SFMO, fire investigators and scientists) form a regular working group
to review training curricula and ensure that it meets the ongoing needs of fire
investigators in Texas. The group could also identify ways to take advantage of
Internet-based training such as CFITrainer and virtual reality fire investigation
programs. Because CFITrainer provides a variety of online options for achieving
compliance with NFPA 1033, use of the website may be particularly helpful in
rolling out the enhanced certification requirements discussed above.

RECOMMENDATION 7: INVOLVEMENT OF SFMO IN LOCAL
INVESTIGATIONS

Local fire departments call the SFMO for assistance when they believe a
case is significant enough to warrant such assistance. If the SFMO has personnel
available, it sends them to assist. Based on discussions with SFMO leadership, it
appears that the SFMO is always available to assist when called upon; the agency
rarely (if ever) denies assistance. Some Commissioners have questioned whether
there should be clear legal requirements governing cases in which the SFMO
appears for assistance. The Commission strongly recommends that the SFMO
have an Advanced or Master Arson Investigator participate in all fire

investigations involving the loss of life.
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RECOMMENDATION 8: ESTABLISHMENT OF PEER REVIEW
GROUP/MULTIDISCIPLINARY TEAM

The Commission strongly recommends that the SFMO establish a peer
review team (perhaps to include someone from the SFMO, a local investigator, a
fire scientist and a medical examiner) to review pending and completed arson
cases on a quarterly basis (similar to the cold case DNA task force group, or CPS’
review of child abuse cases, multidisciplinary team (MDT) models, etc.) This
would be a good-faith effort to assure the public that there is a review mechanism
in place, especially for structure arson cases involving fatalities. It would also be
a way to encourage ongoing professional development across the field. The most
efficient approach may be to establish regional MDTs.

RECOMMENDATION 9: STANDARDS FOR TESTIMONY IN
ARSON CASES

The FSC recommends that the SFMO and local fire investigators begin
implementing the standards set forth in NFPA 1033 and related guidelines to

improve the overall quality of testimony offered in arson investigations.

RECOMMENDATION 10: ENHANCED ADMISSIBILITY
HEARINGS IN ARSON CASES

The FSC recommends that admissibility hearings (also referred to as
Daubert/Kelly hearings) be conducted in all arson cases, due to the inherently
complex nature of fire science and the continuously evolving nature of fire
investigation standards. The FSC encourages both prosecutors and defense
counsel to aggressively pursue admissibility hearings in arson cases. In addition,

judges should affirmatively exercise their discretion to hold such hearings in all
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arson cases as a method of ensuring that fire science testimony is reliable and
relevant.

RECOMMENDATION 11: EVALUATING COURTROOM
TESTIMONY

The Commission recommends that the SFMO and local fire departments
develop policies and procedures for the evaluation of courtroom testimony.

RECOMMENDATION 12: MINIMUM REPORT STANDARDS

SFMO leadership reviews each fire investigation report submitted by its
investigators, and instructs investigators to revise their reports if there is any
indication of an incomplete analysis. This process is designed to help ensure that
the scientific method is followed by SFMO investigators. However, it is limited
to fire reports submitted by investigators employed by the SFMO; there is no
standardized reporting method that applies to fire investigators statewide.

The Commission recommends that the SFMO develop and release
minimum standards for fire investigation reporting statewide. As the NAS Report
notes, “there is a critical need in most fields of forensic science to raise the
standards for reporting and testifying about the results of investigations.” (NAS
Report at 185.) Minimum standards should verify that key elements have been
reviewed, documented, collected, photographed (to the extent applicable) and
analyzed. They should also have a method for red-flagging scenarios in which
additional consultation might be necessary (such as when an electrical engineer
should be called in to help with arc mapping, etc.). They should track key
elements of NFPA 921, and evolve as new editions are released. Tools such as

the Ignition Matrix and voice-recognition software should be integrated into the
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report-writing process. The SFMO has obtained a grant for the use of voice-
recognition software; the FSC encourages the agency to seek additional ways to
expand opportunities for using the software.

RECOMMENDATION 13: PRESERVATION OF
DOCUMENTATION

The Commission notes that review of documentation in the Willingham
case presented difficulties because the documents, photographs of fire debris and
related records were no longer available. Local fire departments and the SFMO

should preserve originals and forward only copies of documentation.

RECOMMENDATION 14: DISSEMINATION OF INFORMATION
REGARDING SCIENTIFIC ADVANCEMENTS

The SFMO should identify additional ways to help the fire investigation
community in Texas stay current with national developments in fire science. For
example, there should be a consistent and effective method for disseminating new
information regarding the results of fire science experiments and controlled burn
studies. Formats could include quarterly electronic newsletters, regular online
forums, periodic webcast updates, NIST and NCJRS library resources, journal
abstracting services, etc. The SFMO may also consider retaining a fire scientist to
consult on an as-needed basis. Such a relationship would encourage the free flow
of information between the two communities and provide a continuous source of
outside expertise for particularly challenging interpretive questions.

The FSC recommends that the SFMO perform an internal audit to evaluate
fire investigation training, certification, policies and procedures to ensure

compliance with all relevant national standards. The FSC recommends that the
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SFMO develop a plan for implementing new standards as they evolve as well as
ongoing quality assurance measures.

RECOMMENDATION 15: CODE OF CONDUCT/ETHICS

State agencies and professional organizations often have a Code of
Conduct or Ethics to guide expectations. The FSC understands that the SFMO
does not currently have such a Code; the FSC recommends that the SFMO
establish a Code of Conduct/Ethics for fire investigators in Texas.

RECOMMENDATION 16: TRAINING FOR LAWYERS/JUDGES

The FSC recommends that the Texas Legislature and/or any other body
overseeing continuing education in Texas consider requiring judges and lawyers
practicing in criminal courts to have some form of ongoing forensic science
training as a component of their Continuing Legal Education obligations.

RECOMMENDATION 17: FUNDING

The Commission urges that the Texas Legislature and municipalities take
steps to ensure that sufficient funding is available to provide training to fire and
arson investigators so that they may meet the standards set out in NFPA 921 and
NFPA 1033, and stay current with national advances in fire science.

The FSC further recommends that the Texas Department of Insurance
make it a priority to ensure that the SFMO receives sufficient funding so that its
fire and arson investigators are properly trained to meet the standards set out in
NFPA 921 and NFPA 1033, and so that they are able to stay current with

advances in fire science.
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Finally, the FSC recommends that the SFMO aggressively seek out
alternative sources of funding for education of its investigators, including but not

limited to federal and private grants.
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This report was unanimously approved on April 15, 2011 by the following
members of the Texas Forensic Science Commission:

Dr. Garry Adams

Professor and Coordinator of Biodefense & Emerging Disease

Texas A&M University, College of Veterinary Medicine & Biomedical Sciences
College Station, Texas

John M. Bradley
District Attorney
Williamson County, Texas

Dr. Arthur Jay Eisenberg

Professor and Director, DNA Identity Laboratory
University of North Texas Health Science Center
Fort Worth, Texas

Lance T. Evans

Partner, Criminal Defense Attorney
Evans, Daniel, Moore & Evans, LLP
Fort Worth, Texas

Dr. Norma J. Farley
Chief Forensic Pathologist
Hidalgo County, Texas

Dr. Stanley R. Hamilton
Director, M.D. Anderson Division of Pathology & Laboratory Medicine
Houston, Texas

Dr. Sarah Kerrigan
Professor and Director, Sam Houston State University Regional Crime Lab
Huntsville, Texas

Dr. Nizam Peerwani
Chief Medical Examiner
Tarrant County, Texas
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Présiding Officer
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Texas Forensic
Science Commission

Justice Through Science

VIA CERTIFIED MAIL
RETURN RECEIPT REQUESTED

The Honorable Greg Abbott

Attorney General
P. O. Box 12548
Austin, TX 78711-2548

Re: Texas Forensic Science Commission Request for Attorney General Opinion

January 28, 2011

Dear Attorney General Abbott:

Pursuant to Section 402.042 of the Texas Government Code, I submit this request
for an opinion regarding the jurisdictional scope of the Texas Forensic Science
Commission (“FSC”). The FSC voted unanimously to approve this request. There is no

litigation pending regarding the matters for which this opinion is requested.

In May 2005, the Texas Legislature passed House Bill 1068 (the “Act”) which
created the FSC by amending the Code of Criminal Procedure to add Article 38.01. See
Act of May 30, 2005, 79t Leg., R.S., ch. 1224, § 1, 2005. In three pages, Article 38.01
sets forth the composition and authority of the FSC. The Act took effect on September 1,

2005. Id. at § 23. No changes have been made to Article 38.01 since that date.

The following statutory language is critical to the opinion request set forth below:

1. Effective Date Provision

The Act contains an effective date clause, which provides that changes made by

the Act apply to:

John M. Bradley
Presiding Officer

Commission Office

Leigh Tomlin
Commission Coordinator

Texas Forensic Science Commission
Sam Houston State University
College of Criminal Justice

Box 2296

8§16 17 Street

Huntsville, TX 77341-2296

Phone: 1 (888) 296-4232
Fax:  1(888)305-2432

(D

)

evidence tested or offered in evidence on or after the
effective date of this Act; and

an individual who, on or after the effective date of this

Act:

A.

is confined in a penal institution operated by or
under contract with the Texas Department of
Criminal Justice....;



B. -1s confined in a facility operated by or under
contract with the Texas Youth Commission....;

C. voluntarily submits or causes to be submitted a
DNA sample as described in....; or

D. is ordered by a magistrate or court to provide a
DNA sample under subsection G, Chapter 411,
Government Code.

Id. at §22 (emphasis added).

2. Accredited Laboratory

Under Article 38.01(4)(a)(3) of the Act, the Commission shall:

investigate, in a timely manner, any allegation of
professional negligence or misconduct that would
substantially affect the integrity of the results of a forensic
analysis conducted by an accredited laboratory, facility
or entity (emphasis added).

3. Forensic Analysis

Article 38.01(2) refers to Article 38.35(a) for the meaning of the term “forensic
analysis.” Article 38.35(a) defines the term as follows:

“Forensic analysis” means a medical, chemical,
toxicologic, ballistic, or other expert examination or test
performed on physical evidence, including DNA
evidence, for the purpose of determining the connection of
the evidence to a criminal action. The term includes an
examination or test requested by a law enforcement agency,
prosecutor, criminal suspect or defendant, or court
(emphasis added).

Article 38.35 also expressly excludes certain types of analysis from the “forensic
analysis” definition. For purposes of this opinion request, the most relevant exclusion is
found in Article 38.35(a)(4)(D):

an examination or test excluded by rule under Section
411.0205(c), Government Code (emphasis added).



Under Section 411.0205(b) of the Government Code, the Texas Department of
Public Safety (“DPS”) is responsible for accrediting crime laboratories and other entities
that conduct forensic analysis in Texas. DPS is also authorized to designate certain forensic
disciplines that are exempt from accreditation. Id. at §411.0205(c). Pursuant to its
rulemaking authority, DPS maintains two lists of forensic disciplines, one including those
that are subject to accreditation, and the other including disciplines that are exempt from
accreditation. See 37 TEX. ADMIN. CODE §§ 28.145-28.147 (2010). There are, however,
numerous categories of forensic analysis that do not appear on either list.

The questions for which the FSC requests an opinion are as follows:
1. Impact of Effective Date Provision: Does the Act’s effective date provision

restrict the FSC’s investigative authority to cases in which the requirements
set forth in that provision are met?

2, Meaning of “Accredited Laboratory”: Does the Act limit the investigative
scope of the FSC to allegations of negligence and misconduct involving
forensic analyses conducted only by laboratories, facilities or entities that
were accredited by the Department of Public Safety (“DPS”) when the
analyses took place?

3. Scope of the Term “Forensic Analysis”: Does the Act prohibit the FSC from
investigating fields of forensic analysis that have been expressly excluded by
DPS pursuant to its rulemaking authority under Section 411.0205(c) of the
Texas Government Code? When the FSC receives a complaint involving
forensic analysis that is neither expressly included nor expressly excluded by
the Act or DPS rule, does the FSC have authority to investigate such a
complaint?

Since its creation in September 2005, the FSC has received numerous investigative
requests from the public (referred to herein as “complaints”). Some complaints involve
cases in which the evidence underlying the forensic analysis was tested or offered into
evidence years (and sometimes decades) before the Act’s effective date. In other
complaints, the laboratory in question was not accredited at the time the analysis in question
was performed. The FSC has also received complaints in which the forensic analysis is not
expressly excluded from accreditation by statute or DPS rule, but also does not expressly
appear on the inclusion list promulgated by DPS under its rulemaking authority.

In many of these cases, the FSC has struggled to determine the scope of its
jurisdiction, while remaining responsive to concerns of the public and the laboratories and
agencies under investigation. There is no established administrative construction for the
questions set forth in this request. An Attorney General opinion regarding the FSC’s
jurisdictional and investigative scope would provide clarity to the public and other state
agencies, while protecting the FSC and its members from potential liability for exceeding
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statutory authority. The opinion would also assist the Legislature in deciding whether to
amend the FSC’s investigative authority.

The FSC respectfully requests a résponse to the questions set forth above as soon
as possible. Please feel free to contact me if we may provide additional information.

Texas Forensic Science Commission



If the criteria for an investigation are not met or the Commission declines to
investigate further, you will receive a letter from the Commission.

Your cooperation, patience and understanding are appreciated.

1. PERSON COMPLETING THIS FORM

Barry C. Scheck, Co-Director
Name: The Innocence Project

Address: 100 Fifth Avenue, Third Floor

City: New York State: Ny

Zip Code: 10011 (212) 364-5393
(Elizabeth Vaca,

Home Phone: Work Phone: Administrative Assistant)

. evacal@innocenceproject.org
Email Address (ifany): (Elizabeth Vaca, Administrative Assistant)

2. SUBJECT OF COMPLAINT

List the full name, address of the laboratory, facility or individual that is the subject of
this complaint (if known):

Texas Fire Marshal's Office
Individual/Laboratory: Forensic Arson Laboratory

Address: 7915 Cameron Road

City: Austin State: Texas
(Several -- see previously
Date of Examination, Analysis, or Report: __ submitted document)

Type of forensic analysis: Arson

Laboratory Case Number (ifknown) 1. Wllllngham: 81 FR 3577 (among others);
2. Willis: 643 JUN 036 S (among others)

Is the forensic analysis associated with any law enforcement investigation, prosecution or
criminal litigation?

X Yes No




*If you answered “Yes” above, provide the following information (if possible):
1. Cameron Todd Willingham and
*Name of Defendant: 2. Ernest Willis

*Case Number/Cause Number: _ Numerous (if unknown, leave blank)
*Nature of Case: Capital murder (for example — burglary, murder, etc.)
(in both cases) 1. Willingham: Navarro County;

*The county where case was investigated, prosecuted or filed:2. Willis: Pecos County
1. Willingham: 366th Judicial District;
*The court: 2. Willis: 112th Judicial District
1. Willingham was sentenced to death and the State of
Texas carried out the sentence;
*The outcome of case:
2. Willis was sentenced to death but later exonerated
and released
*Names of attorneys in case (if known):
1. Willingham: Walter M. Reaves, Jr., P.0O. Box 55, West, Texas 76691 /
Ph: (254) 826-3713 / Fax: (254) 826-5572 / wmreaves@postconviction.com
2a. Willis: James Blank of Kave Scholer (formerly of lLatham and Watkins)
425 Park Avenue New York, NY 10022-3598
Ph. (212) 836-7528 / Fax: (212) 836-8689 / jblank@kayescholer.com
2b. Willis: Ori White, Former DA for the 112th District, Pecos County
Ori T. White & Associates, 107 E. 4th St., Ft. Stockton, TX 79735
Ph: (432) 336-2880 / Fax: 432-336-2881/ office@oritwhite.com
*Your relationship with the defendant:

Self Family Member Laboratory staff member Parent

Friend X Attorney None
Although the Innocence Project did not represent Mr.
Other (please specify): Willis or Mr. Willingham in court proceedings, it
raises this allegation as a member of the public.

*If you are not the defendant, please provide us with the following information regarding

the defendant:
1. Cameron Todd Willingham

Name: 2. Ernest Willis
1. N/A (deceased)

Address (ifknown): 2. Available through the Innocence Project
1. N/A (deceased)

Home phone number:2. Available Work phone number:
through the
Innocence Project




3. WITNESSES

Provide the following about any person with factual knowledge or expertise regarding the
alleged professional negligence or misconduct which is the subject of this complaint
(attach separate sheet(s), if necessary)

First witness (if any):

Name: Dr. John Lentini

Applied Technical Services
Address:1190 Atlanta Industrial Dr.
Marietta, GA 30066

Daytime phone: 770.423.1400 Evening phone:
X 3047
Fax: n/a Email Address: _jlentini@atslab.com

Second witness (if any):

Name: Daniel L. Churchward / Kodiak Fire & Safety

Address: 6204 Constitution Dr. / Ft Wayne, IN 46804

260.432.6590 260.438.6548

Daytime phone: Evening phone:

Fax: 260.436.0768 EInaﬂAddress:dchurchward@kodlakconsultlng.com

4. DESCRIPTION OF COMPLAINT

Please write a brief statement of event(s), acts or omissions you believe show that an
accredited laboratory, facility or other entity committed professional negligence or
misconduct that substantially affected the integrity of the results of a forensic analysis:

Both Ernest Willis and Camercon Willingham were sentenced to death,

based on virtually identical assumptions, findings, and conclusions

by state and local arson investigators in 1986 and 1992 respectively
that each man had set fire to houses and killed people. Eventually,
the conviction of Ernest Willis was vacated and, on remand, after
submission of a report by Dr. Gerald Hurst at the request of Pecos
County District Attorney Ori White, the prosecution concluded that
the assumptions, findings and gonclusions of arson investigators had
no scientific merit. The indictment against Mr. Willis was dismissed



in 2004, and ultimately, the State of Texas agreed Mr. Willis
was actually innocent and provided him maximum compensation under
the state’s wrongful conviction statute.
Mr. Willingham, on the other hand, despite an affidavit in support of
clemency from Dr. Hurst submitted to the Texas Board of Pardons and
Paroles and to the Governor’s office that raised precisely the same
criticisms as the Willis case, was executed in February 2004.
These two outcomes are mutually exclusive. Willis cannot be found
“actually Innocent” and Willingham executed based on the same
scientific evidence.

You may use additional paper, if necessary.

S. EXHIBITS AND ATTACHMENT(S)

Whenever possible, complaints should be accompanied by readable copies (NO
ORIGINALS) of any laboratory reports, relevant witness testimony, affidavits of experts
about the forensic analysis, or other documents related to your complaint. Please list and
attach any documents that might assist the Commission to evaluate your complaint.
Documents provided will NOT be returned.

PLEASE SEE DOCUMENTATION PREVIOUSLY SUBMITTED TO THE
COMMISSION FOR ADDITIONAL INFORMATION PERTINENT TO
THIS ALLEGATION.

6. YOUR SIGNATURE AND VERIFICATION

You must sign below:

By signing below, I certify that the statements made by me in this complaint are true. I
also certify that any documents or exhibits attached are true and correct copies, to the best

of my knowledge. f
Signé’t’li’rﬂ e

Date signed: % / / 7) / Ox

=
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Executive Summary

Neither the fire that killed the three Willingham children nor the fire that killed Elizabeth Grace
Belue and Gail Joe Allison were incendiary fires. The artifacts examined and relied upon by the
fire investigators in both cases are the kind of artifacts routinely created by accidental fires that
progress beyond flashover.

The State’s expert witnesses in both cases relied on interpretations of “indicators” that they were
taught constituted evidence of arson. While we have no doubt that these witnesses believed what
they were saying, each and every one of the indicators relied upon have since been scientifically
proven to be invalid.

To the extent that there are still investigators in Texas and elsewhere, who interpret low burning,
irregular fire patterns and collapsed furniture springs as indicators of incendiary fires, there will
continue to be serious miscarriages of justice.

Continuous (and in some cases, remedial) training and professional development of fire
investigators is required. Additionally, participants in the justice system need to become better
educated, and more skeptical of opinion testimony for which there is no scientific support, and
need to ensure that defendants in arson cases are afforded the opportunity to retain independent
experts to evaluate charges that a fire was incendiary.

In the cases of individuals already convicted using what is now known to be bad science (or no
science), the Courts should treat the “new” knowledge as “newly discovered evidence.” It was
resistance to this concept that allowed the State to execute Mr. Willingham, even though it was
known that the evidence used to convict him was invalid.

Introduction

The undersigned fire investigators have been requested by the Innocence Project to examine the
outcomes of two Texas arson convictions, those of Cameron Todd Willingham and Ernest Ray
Willis.> The Willis fire occurred in Iraan, Texas, on June 11, 1986, and the Willingham fire
occurred in Corsicana, Texas on December 23, 1991. Both cases reached their ultimate
conclusion in 2004. On February 17, Cameron Todd Willingham was executed by lethal
injection. On October 6, Mr. Willis was freed from the same facility where Mr. Willingham was
executed.

Fire is governed by the laws of physics. In order to reach valid determinations, therefore, the
investigation of fires must follow the Scientific Method as all other physical science
investigations do. After a review of the scientific basis for the determination of arson, the
prosecutors in the Willis case acknowledged that his conviction was based on faulty science and
unreliable indicators of arson. Even though, for all practical purposes, the interpretations of the
physical evidence as testified to in the Willis trial were the same in the Willingham trial and after

! None of the authors have received any compensation for this pro bono review, nor will any compensation be
accepted.
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a similar review determined that the conviction was also based on unreliable indicators, no such
acknowledgment has come forward from the prosecutors in that case. While any case of
wrongful conviction, acknowledged or not, is worthy of review, the disparity of the outcomes in
these two cases warrants a closer inspection.

The primary goal of this review is to identify the factors that led to the conviction of Mr.
Willingham and Mr. Willis and to provide recommendations that, if followed, will lead to the
undoing of other miscarriages, and prevent future miscarriages of justice with respect to the
crime of arson.

Methodology

In any prosecution of arson, there is a bifurcation associated with the burden of proof. Unlike
bank robberies or murders, arson prosecutions require that the State first prove beyond a
reasonable doubt that the fire was, in fact, intentionally set. In many cases, once this hurdle is
overcome, the identity of the perpetrator is obvious. If the fire is intentionally set and the
perpetrator is not obvious, the State must further prove beyond a reasonable doubt that the fire
was intentionally set by a specific individual(s). If the fire is not intentionally set, however, the
potential for a miscarriage of justice does not just lie in the false determination of a set fire. The
miscarriage extends to the accusation and potential conviction of an innocent person for a crime
that never occurred. Certainly, in the case of the Willingham fire, if the fire was set, Mr.
Willingham most likely was the perpetrator. Thus, a threshold question for the jury is not
whether the defendant committed the crime, but whether in fact a crime was committed. The
jury’s determination of the cause of the fire usually rests on the interpretation of post-fire
artifacts by expert witnesses.

Beyond the expert’s determination of the cause of the fire, however, there is the communication
of that opinion to a jury. In effect, the jury is making a second determination, or ratifying the fire
investigator’s determination. Thus, while looking at photographs of the fire scene and the fire
investigator’s report will help us to understand how a fire investigator could be mistaken, it is the
testimony of the fire investigator that causes a jury to reach its conclusion. Because it is the
jury’s decision that ultimately determines the outcome of a case, our focus will be mainly on the
sworn testimony of the investigators® who persuaded the jury to believe that the fires in both
cases had been intentionally set.

2 The testimony under study is both lengthy and repetitive. Thus, the review of the testimony will be somewhat
tedious. Because it is so repetitive, however, there is little chance that we have misconstrued the witnesses’ meaning.
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Review of Testimony and Reports

State of Texas v. Cameron Todd Willingham

Trial Testimony of Manuel Vasquez

Manuel Vasquez was a Deputy State Fire Marshal who was the lead expert witness in the case
against Cameron Todd Willingham. After eight years of service in the Army, Mr. Vasquez
worked for the Grand Prairie Fire Department for thirteen years, spent three years with the Dallas
County Fire Marshal’s Office, seven years as the Fire Marshal for the City of Lancaster, and
seven years with the Texas State Fire Marshal’s Office. Trial transcript at page 227 begins on
line 24 with the following:

Q: And how many fires have you investigated since becoming a Certified
Fire/Arson Investigator?

A: Perhaps in the range of 1,200 to 1,500 fires.

Q: Of these 1,200 to 1,500 fires, how many turned out to be arson in your

opinion?
A: With the exception of a few, most all of them.
Q: And how many—again, based on your experience, how many arson fires

that you investigated involved injuries or deaths?

A: Unfortunately, fires injure a lot of people—xill a lot of people. It’s about
50%.

While it is true that State Fire Marshals frequently do not receive requests to investigate fires that
are known to be accidental, “most all of them” is an extremely high percentage of fires to have
been determined to be arson. There are many organizations including the National Fire
Protection Association (NFPA), the Bureau of Alcohol, Tobacco, Firearms and Explosives
(ATF), the United States Fire Administration (USFA), and the Federal Bureau of Investigations
(FBI) that collect and compile statistics on the crime of arson that can be used to compare Mr.
Vasquez’s estimates. The most relevant data with respect to this case is from the Texas State Fire
Marshals Office (TSFMO). Table 1 provides the number of fires investigated by the TSFMO
versus the number of fires investigated that were determined to be arson. From the period of
1980 to 2005, the average percentage of fires determined to be arson by the TSFMO was 50%. A
50% arson rate would not be considered to be “most all of them,” as testified to by Mr. Vasquez.

Furthermore, the injury rate estimated by Mr. Vasquez is exceptionally high when compared
with national fire statistics. Table 2 provides the number of fires reported annually and the
number of fire-related deaths and injuries from data compiled by the U.S. Fire Administration.
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YEAR SET FIRES / PERCENT
INVESTIGATIONS

2004 229 of 507 45% A
2003 274 of 550 50% C
2002 343 of 678 51% ~
2001 217 of 487 45% e
2000 241 of 556 43% !
1999 216 of 481 45% 3]
1998 219 of 531 41% 9
1997 209 of 433 48% 10
1996 352 of 754 47% 11
1995 333 of 624 53% 19
1994 311 of 552 56% 19
1993 276 of 524 53% A
1992 269 of 486 55% o
1991 247 of 415 60% -
1990 227 of 428 53% 19

L7

Table 1 — Number of Set Fires versus the Number of Fires Investigated (Source: Texas
State Fire Marshal’s Office, Department of Insurance). Copyright 2006, Chicago Tribune

From the period of 1995 to 2005, the average annual percentage of fires that resulted in deaths
was 0.23% and the average annual percentage of injuries was 1.22%. Again, Mr. Vasquez’s
overestimation of the death and injury rates shows a lack of knowledge in this area. Such
comparisons highlight his bias towards arson determinations and a lack of knowledge of the
death and injury rates in his home state. Of course this overestimation may simply have been an
attempt to prejudice the jury. Mr. Vazquez’s characterization that “most all” of his fire
investigations are arsons alerts the jury that this case must also be an arson case because Mr.
Vasquez has investigated it. He should have been challenged in cross-examination on these
estimates with respect to his credibility as an expert witness.
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YEAR FIRES DEATHS INJURIES DIRECT
DOLLAR
LOSS IN
MILLIONS
1995 1,965,500 4,585 25,775 $9.182 5
1996 1,975,000 4,990 25,550 $9,406 6
1997 1,795,000 4,050 23,750 $8,525 7
1998 1,755,000 4,035 23,100 $8.629 g
1999 1,823,000 3,570 21,875 $10,024 g
2000 1,708,000 4,045 22,350 $11,207 1q
2001° 1,734,500 3,745 20,300 $10,583 11
2001° 1,734,500 2,451 800 $33,440 1,
2002 1,687,500 3,380 18,425 $10,337 4,
2003 1,584,500 3,925 18,125 $12,307 4,
2004” 1,550, 500 3,900 17,785 $9,794 o

Table 2 - Number of fires, deaths, injuries and dollar loss in the United States from 1995 to
2004. (Source: United States Fire Administration)

On page 232 of the trial transcript, Mr. Vasquez provided the kind of testimony very typical of
under-trained fire investigators in that time period.

“All fire goes up. All water goes down. Or any liquid goes down unless man
changes the course.”

At page 238, Mr. Vasquez’s testimony moves into the interpretation of alleged “pour patterns”
on the floor in a compartment (room) fully involved in fire. The following testimony begins at
line 16.

“So this area right here are what I call burn trailers. Burn trailers is like a trailer,
you know like a little path, a burnt path. A pour pattern, which is a pattern like
somebody put some liquid on the floor or wherever; and, of course, when you
pour liquid, then it creates a puddle. Liquids create puddles.® When it rains, you
get puddles. When the baby drops its milk, you create puddles. If you ever drop a
Coke, you create puddles. All this area has that, has the burn trailer pour patterns
and configurations.

This area right here, which is right here almost in front of this bed, is deep
charred. The floor, it didn’t burn through the floor but it burned the three layers of

® Excludes the events of September 11, 2001.

* These estimates reflect the number of deaths, injuries and dollar loss directly related to the events of September 11,
2001.

® The decrease in direct dollar loss in 2004 reflects the Southern California wildfires with an estimated loss of
$2,040,000,000 that occurred in 2003.

® The transcript actually reads “Liquids creates puddles.” Because of the possibility that many grammatical errors
are actually transcription errors, this report will not gratuitously reprint grammatical errors, unless failing to do so
would alter the meaning of the testimony.
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the floor. And a pour pattern and trailer is an indication that somebody poured
something, you know, either going in or going out.”

Later, on page 239 at line 15, he states:

“It indicates—you are beginning to see the puddle configurations, the pour
patterns right here in this area in front of the bedroom, but in the hallway—again,
now, we are looking at this area right here just before you go into the bedroom,
you are still in the hallway. This picture right here, that’s Exhibit #27. And you
got a char burning, like for example, this is the bottom here is burned down here
at the bottom. That is an indicator in my investigation of an origin of fire because
it’s the lowest part of the fire.”

When a fire occurs inside a compartment (i.e. a compartment fire’), the fire behaves differently
than if it is burning in the open®. Following ignition, while the fire in a compartment is still
relatively small, it will be burning freely®*°. If it can grow in size, either through flame spread
across the first ignited fuel or by spreading to adjacent fuels, a stage will be reached when the
compartment boundaries influence the development of the fire'!. Due to buoyancy, the heated
products of combustion from a fire in the open rise as a column of hot gas referred to as a
thermal plume. When the rising thermal plume impinges on the ceiling of a compartment, the
flow of hot gases is forced to spread horizontally in all directions until the flow is redirected by
any intervening walls. When the hot products of combustion can no longer spread horizontally, a
layer will start to develop, descend, and become relatively uniform in depth. This layer is
referred to as the upper layer, also known as the ceiling layer. Mass and energy are transported
from the fire source to the upper layer through the thermal plume. If the fire continues to grow in
size, the upper layer will increase in depth and temperature. In the early stages of a compartment
fire, convection is the most significant mode of heat transfer in the room of origin and
throughout the building. As the temperature of the upper layer increases, thermal radiation
becomes the dominant mode of heat transfer.'?.

When the temperature of the upper layer reaches approximately 1,100-1,200 °F, there is
sufficient thermal radiation (i.e. 20 kW/m?) reaching the fuel packages within the compartment
to ignite every exposed and “easily-ignitable” combustible surface in the room. This level of
thermal radiation has been defined as the onset of flashover, which is a transitional event that
marks a change from a condition where the fire is dominated by the burning of the first item
ignited to a condition where the fire is dominated by the burning of all combustible items in the
compartment. The post-flashover condition is referred to as a fully developed fire or full room
involvement. Flashover also marks a transition from a fuel-controlled fire to a ventilation-

" The term “compartment fire” is defined as a fire that is confined within an enclosure such as in a room or building.
¢ Drysdale, D., An Introduction to Fire Dynamics, second edition, John Wiley & Sons, New York, 1999.

° The term “burning freely” is defined as a fire whose pyrolysis rate and heat release rate are affected only by the
burning of the fuel itself and not by the presence of any boundaries of a compartment.

19 Walton W. D., and Thomas, P. H., “Estimating Temperatures in Compartment Fires,” in The SFPE Handbook of
Fire Protection Engineering, 2" edition,, Society of Fire Protection Engineers, Quincy, MA, 1995.

! Drysdale, D., An Introduction to Fire Dynamics, second edition, John Wiley & Sons, New York, 1999.

2 NFPA 921, Guide for Fire and Explosion Investigations, National Fire Protection Association, Quincy, MA,
2004.
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controlled fire. The size of the fire (i.e. the heat release rate) in the fuel-controlled phase is
dependent on how much of the surface area of the fuel package(s) is burning at any given time.
In the ventilation-controlled phase, the size of the fire is dependant on the rate of inflow of air
into the compartment. The post-flashover compartment fire is characterized by the entire volume
of the compartment being filled with flames, and any unburned fuel produced within the
compartment can be burned at ventilation openings (e.g. open doors and windows) where the
fuel can be mixed with available air. This burning regime will produce conditions sufficient to
burn and consume materials lining the compartment, such as floors, ceilings, and walls. This
process can create patterns on those surfaces of the type described by Mr. Vasquez as “puddle
configurations” and “pour patterns.” More importantly, these patterns can be created in
compartment fires where no flammable liquids were introduced. Surprisingly, such knowledge of
compartment fires was readily available to the fire investigation community in the Fire
Investigation Handbook*® published in 1980, more than a decade before the Willingham fire.

In order for any investigator, including Mr. Vasquez, to credibly identify the fire pattern as being
the result of an ignitable liquid, he would have had to possess knowledge that would allow him
to distinguish the characteristics of patterns on the floor that resulted from a fully involved
compartment fire where flammable or combustible liquids were introduced from patterns on the
floor created by a fully involved compartment fire where no such flammable or combustible
liquids were introduced. Such knowledge exists only in the imagination of certain fire
investigators. While Putorti'* documented the patterns resulting from the burning of flammable
and combustible liquids on different flooring materials, the purpose of his work was to provide a
method for predicting the quantity of spilled fuel required to form a burn pattern of a given size.
In addition, these tests were not conducted in an enclosed compartment that produced post-
flashover burning. Putorti®® also conducted full-scale tests of compartment fires to provide data
for the study of burn patterns. The goal of the project was to produce data that would support
conclusions on the impact of the fire ignition method (accidental vs. arson) on the formation of
burn patterns. Based on this work, significant differences in the condition and appearance of the
fire compartments and contents were observed between experiments with the same method of
ignition. Simply stated, the patterns produced could not be used to discriminate an arson
fire from an accidental fire.

The United States Fire Administration also conducted a study of fire patterns in compartments
with and without the use of an accelerant'®. One of the findings of the study was that the
presence of floor patterns in a compartment, which experienced post-flashover conditions, is not
a reliable indicator of the presence of an ignitable liquid introduced as an accelerant. Thus, the
knowledge required to discern patterns produced by ignitable liquids from those in un-
accelerated compartment fires was not available at the time of this fire, and subsequent
experimental testing has shown that it is not possible to correctly evaluate a fire in a fully

3 Brannigan, F. L., Bright, R. G., and Jason, N. H., Fire Investigation Handbook, National Bureau of Standards
Handbook 134, National Bureau of Standards, Washington, D.C., August, 1980.

Y putorti, A. D., “Flammable and Combustible Liquid Spill/Burn Patterns,” N1J Report 604-00, National Institute of
Justice, Washington, D.C., March 2001.

> putorti, A. D., “Full Scale Room Burn Pattern Study,” NIJ Report 601-97, National Institute of Justice,
Washington, D.C., December 1997.

18 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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involved compartment as being the result of ignitable liquids on the basis of the appearance of
the floor. Yet, that is exactly what happened time after time prior to the early 1990s.
Unfortunately, some of these same misinterpretations still happen today.

In order to credibly identify the fire pattern as being the result of an ignitable liquid, it is
necessary for a laboratory to find the ignitable liquid residue in samples of the debris. Laboratory
techniques that were available to the State of Texas in 1992 were sufficient to detect quantities of
ignitable liquid residue as small as 0.1 ml, or 1/500 of a standard drop.

The misconception that he could identify the cause of a fire pattern based on visual inspection
was not Mr. Vasquez’s only error. Describing the condition of bedsprings, on page 241, he
states:

“The springs were burned from underneath. This indicates there was a fire under
this bed because of the burn underneath the bed.”

Perhaps the fire did, at some point, burn underneath the bed, but this is a natural progression in a
fully involved compartment fire, especially when polyurethane foam is involved, which can
melt, drip and form a pool fire on surfaces under furniture. This is demonstrated in the USFA
study of burn patterns'’. In Test 7, the compartment went to flashover and was allowed to burn
for a couple of minutes before manual suppression was initiated. Based on the post-fire
observations, it was evident that the fire was able to spread and cause damage to the floor under
a bed.

Mr. Vasquez indicates that he understands the nature of expert testimony: that of interpreting fire
artifacts for the jury. At page 244, he states:

“The fire tells the story. | am just the interpreter. | am looking at the fire, and I am
interpreting the fire. That is what | know. That is what | do best. And the fire does
not lie. It tells me the truth.”

Unfortunately for Mr. Willingham, while the fire may not have “lied,” Mr. Vasquez
misinterpreted what it was telling him. Such willingness to offer “expert” testimony, while
lacking the knowledge to present accurate information to the jury, may excuse Mr. Vasquez’s
many serious errors. The judicial system that allows such testimony to be presented, however, is
clearly flawed and in need of reform.

At page 249, Mr. Vasquez provided some truly remarkable (and seriously mistaken) testimony
that may have convinced the jury that this fire burned “hotter than normal.” He stated, beginning
at line 7:

“This is the same area except I’m outside. I’'m taking the picture looking inside,
and this time I’m looking at the aluminum threshold. And aluminum melts at

7 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.

10
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1,200° normal. Wood fire does not exceed 800°. So to me, when aluminum melts,
it shows me that it has a lot of intense heat. It reacts to it. That means its
temperature is hot. The temperature cannot react. Therefore the only thing that
can cause that to react is an accelerant. You know it makes the fire hotter. It’s not
normal fire. It’s Exhibit #43.”

First, there exists no such entity as a “normal” fire. Hostile fire in a structure is by definition an
“abnormal” event. There is only the fire’s behavior and the investigator’s expectations of fire
behavior. If the investigator’s expectations about fire behavior are not properly “calibrated,” the
investigator will make misinterpretations. For example, the notion that an accelerated fire burns
at higher temperatures than an unaccelerated fire is an appealing one, but it is simply incorrect. It
can be easily demonstrated that this notion is verifiably false using classical thermodynamic
analysis techniques. Adiabatic flame temperature calculations'® have been well established for
more than a century and clearly demonstrate that a well-ventilated gasoline fire produces flame
temperatures virtually the same as a well-ventilated wood fire. Further, controlled burns where
fire investigators “tested” various principles in fire science have produced repeatable results in
which the range of temperatures attained by unaccelerated fires were of the same magnitude as
those in which ignitable liquids were used. In 1992, unfortunately, such knowledge was
relatively new to the fire investigation community, having been published in the first edition of
NFPA 921'°. The proposition that wood fires do not exceed 800° is an incredible one.?
Aluminum has a melting point in the range of 1000 to 1200 °F and regularly melts in un-
accelerated compartment fires, which can achieve average temperatures in the range of 1,000 to
2,000 °F?. Thus, there is nothing unusual about finding melted aluminum, or even melted
copper, in a compartment fire when the room becomes fully involved. The statement, “Therefore
the only thing that can cause that to react is an accelerant,” would be sufficient in itself to cause a
trusting jury member to believe that the fire was intentionally set.

All of the authors have reviewed a 52-minute videotape showing the scene of the fire. Mr.
Vasquez claimed, beginning at page 255, that there were multiple points of origin. This is
another assertion that has no support. Because of the convincing nature of the proposition that
accidental fires are only supposed to have one point of origin, if the jury believes there are
multiple points of origin, they are likely to believe the fire was intentionally set. He says:

“So there were three areas of origin.”
He further stated:

“Multiple areas of origin indicate—especially if there is no connecting path, that
they were intentionally set by human hands.”

8 Holman, J. P., Thermodynamics, Fourth Edition, John Wiley & Sons, New York, 1988.

9 NFPA 921, Guide for Fire and Explosion Investigations, National Fire Protection Association, Quincy, MA,
1992,

% Because he was using the Fahrenheit melting temperature of aluminum, we infer that he was also using the
Fahrenheit scale when he stated that wood fires do not exceed 800 degrees.

%! Drysdale, D., An Introduction to Fire Dynamics, second edition, John Wiley & Sons, New York, 1999.

11
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In fact, as shown in the videotape, all of the burned areas in this residence were contiguous.
There is a “connecting path.” That path might not always be visible on the floor, simply because
fire is a three-dimensional phenomenon. Even if we assume for the sake of argument that Mr.
Vasquez’s repeated assertions that there was liquid accelerant used in this fire are correct, the
distance between the three alleged areas of origin would not constitute an effective separation for
a flammable liquid because the vapor would simply flash across the intervening space between
the alleged pools of liquid fuel. In essence, there could only have been one origin given Mr.
Vasquez’s determination.

When asked to explain what “indicators” mean, he states:

“The first incendiary indicator is the auto-ventilation. The inconsistency of the
fire going out of this window and the fire going out of the door and this window
here that’s inconsistent with fire behavior. That’s an indicator it’s a possible
incendiary fire.

Okay. Puddle configurations, pour patterns, low char burning, charred floor, the
underneath burning of the baseboard, the brown stains on the concrete, the
underneath of the bed, because of the fire right underneath the bed, puddle
configurations in that area, and the total saturation of this floor is indicated with
pour patterns, because that’s all I’m doing is looking at the facts, at the evidence.
That’s all I’'m using.”

The “first incendiary indicator,” i.e., auto-ventilation, is a term of art used by fire fighters to
describe ventilation paths not created by the actions of those fighting the fire. Window breakage
is a common example of *“auto-ventilation” and is consistent with unaccelerated compartment
fires. A classic example of window breakage in an un-accelerated compartment fire is shown in
the NFPA video Fire Power?’, which was produced in 1985. The mechanism of window
breakage in fires due to thermal exposure was first studied experimentally by Bart and Sung® at
Harvard University in 1977. Subsequent papers have been published that have verified and
expanded on this research.?*2>26:27.28233031 The conclusion of this extensive research is that glass

%2 Fire Power (Video), NFPA, Quincy, MA, 1985.

2 Barth, P.K., and Sung, HT, “Glass Fracture under Intense Heating,” Senior Project ES96, Harvard University,
1977.

2 Emmons, H. “The Needed Fire Science,” Fire Safety Science — Proceedings of the First International Symposium,
1986.

% Skelly, M. J., Roby, R. J., and Beyler, C. L., “An Experimental Investigation of Glass Breakage in Compartment
Fires, Journal of Fire Protection Engineering, 3 (1), pp 25 — 34, 1991.

% pagni, P.J., “Thermal Glass Breakage,” Fire Safety Science — Proceedings of the Seventh International
Symposium, 2002.

%" Hassani, S. K. S., Shields, T. J., and Silcock, G. W. H., “An Experimental Investigation into the Behavior of
Glazing in Enclosure Fire,” Chapter 1, The Behavior of Glass and Other Materials Exposed to Fire, Volume 1,
Applied Fire Science in Transition Series, Baywood Publishing Company, Amityville, NY, 2002.

% Hassani, S. K. S., Shields, T. J., and Silcock, G. W. H., “Thermal Fracture of Window Glazing: Performance of
Glazing in Fires,” Chapter 2, The Behavior of Glass and Other Materials Exposed to Fire, Volume 1, Applied Fire
Science in Transition Series, Baywood Publishing Company, Amityville, NY, 2002.

12
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exposed to a fire breaks due to the temperature differential between the exposed and unexposed
areas of the window glass.

In addition, it is undisputed that Mr. Willingham himself created most of the initial ventilation
paths. Mr. Willingham stated that he exited the house through the front door. The rear exterior
door located in the kitchen was found to be obstructed by a refrigerator preventing the use of this
door as an exit by occupants. Mr. Willingham stated that he broke out the two front windows on
the front porch using a pool cue. This information was apparently disregarded in Mr. Vasquez’s
analysis of this fire, but had significant implications with respect to any determination that “auto-
venting” was the “first incendiary indicator”. Aside from the lack of attention paid by Mr.
Willingham’s counsel to such inconsistencies, disregarding data that does not fit one’s
hypothesis is a clear violation of the scientific method. The scientific method requires that all of
the data gathered be used to test any developed hypothesis. Again, such knowledge is relatively
new to the fire investigation community. Although the scientific method had its origins and
acceptance in the mid-1600s ** and has been used in forensic analyses in other disciplines for
more than a century, it was not explicitly recommended for use in fire investigations until the
first edition of NFPA 921 was issued in 1992.%

Each and every one of the “indicators” listed by Mr. Vasquez means absolutely nothing, and, in
fact, is expected in the context of a fire that has achieved full room involvement, as this fire
clearly did. Low burning, charred flooring and burning underneath items of furniture are
common characteristics of a fully involved fire.>* They mean nothing with respect to the origin
and cause of the fire, and they absolutely do not support any hypothesis that the fire had been
accelerated by liquid fuels.

On the next page of the transcript (256) Mr. Vasquez stated:

“So when | found that the floor is hotter than the ceiling, that’s backwards, upside
down. It shouldn’t be like that. The only reason that the floor is hotter is because
there was an accelerant. That’s the difference. Man made it hotter or woman or
whatever. Human being made it hotter.”

Such reasoning shows a lack of knowledge of compartment fire dynamics and the response of
building materials when exposed to fire. It is impossible during a compartment fire for the

# Hassani, S. K. S., Shields, T. J., and Silcock, G. W. H., “In Situ Experimental Thermal Stress Measurements in
Glass Subjected to Enclosure Fires,” Chapter 3, The Behavior of Glass and Other Materials Exposed to Fire,
Volume 1, Applied Fire Science in Transition Series, Baywood Publishing Company, Amityville, NY, 2002.

% Hassani, S. K. S., Shields, T. J., and Silcock, G. W. H., “The Behavior of Single Glazing in an Enclosure Fire,”
Chapter 4, The Behavior of Glass and Other Materials Exposed to Fire, Volume 1, Applied Fire Science in
Transition Series, Baywood Publishing Company, Amityville, NY, 2002.

*! Hassani, S. K. S., Shields, T. J., and Silcock, G. W. H., “The Behavior of Double Glazing in an Enclosure Fire,”
Chapter 5, The Behavior of Glass and Other Materials Exposed to Fire, Volume 1, Applied Fire Science in
Transition Series, Baywood Publishing Company, Amityville, NY, 2002.

% |entini, J., Scientific Protocols in Fire Investigation, CRC Press, 2006.

#NFPA 921, Guide for Fire and Explosion Investigations, National Fire Protection Association, Quincy, MA, 1992.
% See USFA Fire Burn Pattern Tests. Patterns on floor surfaces were produced in fire tests where post-flashover
conditions were produced without the use of ignitable liquids. Examples include Tests 2, 5, 7, and 9.
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temperatures to be greater at the floor than at the ceiling with the exception of the volume within
the fire plume. Prior to flashover, buoyancy drives the hot products of combustion to the ceiling
through the thermal plume, where a hot upper layer at the ceiling forms. As a first
approximation, the lower layer is at ambient temperatures. During post-flashover conditions,
flames fill the volume of the compartment, so for all practical purposes, the temperature is the
same at the floor as at the ceiling. Thus, the temperatures at the floor are never higher than at the
ceiling.

With respect to the response of the building materials, the walls and ceiling of the front bedroom
were constructed of gypsum wallboard, while the floor was constructed of wood overlaid with
tile, padding and carpet. The major component of gypsum wallboard is calcium sulfate dihydrate,
(CaS0O42H,0). Because of the chemically bound water, gypsum wallboard has the ability to
absorb a significant amount of heat, which drives off the water before the wallboard experiences
calcination and eventually, structural failure.®® Gypsum wallboard is able to withstand post-
flashover conditions for a significant period of time (tens of minutes) before failure occurs, and
is one of the more reliable materials used in the construction of fire-resistant barriers. Carpet,
padding, floor tile, and wood, on the other hand, are easily ignitable fuels, when exposed to post-
flashover conditions. Thus, given full room involvement, one would expect that the flooring
materials would be more heavily damaged than the less combustible walls and ceilings. To
interpret this natural fire progression as evidence of incendiarism is false and extremely
misleading. Mr. Vasquez might not have known better, but his testimony was misleading
nonetheless.

Fire investigators who reach false conclusions, then hear descriptions of events from fire
survivors that do not comport with their conclusions, frequently have testified that only the killer
or the arsonist has a motive to lie. The undersigned investigators, having been involved in cases
of fires misattributed to arson, are familiar with this phenomenon. Mr. Vasquez first formed the
conclusion that the fire was intentionally set. Then he was allowed to tell the jury:

“I’ve talked to the occupant of this house and I let him talk and he told me a story
of pure fabrication.”

Mr. Vasquez’s only basis for reaching that conclusion was his own misinterpretation of the
meaning of the fire artifacts that he observed. He stated over and over:

“He just talked and he talked and all he did was lie.” (Page 260)

“He said what he said he had done is inconsistent with the burn patterns in the
house.” (Page 261)

Mr. Vasquez testified at page 262 that Mr. Willingham’s injuries were self-inflicted. Based on
his misinterpretation of the fire artifacts and the “inconsistent” description of events provided by

* McGraw, J. R., Jr., and Mowrer, F. W. Flammability and Dehydration of Painted Gypsum Wallboard Subjected to
Fire Heat Fluxes,” Fire Safety Science — Proceedings of the Sixth International Symposium, International
Association for Fire Safety Science, Boston, MA, pp 1003-1014, 2000.
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Mr. Willingham, Mr. Vasquez was allowed to testify to the ultimate issue on page 268 when the
following exchange took place:

Q: Do you have an opinion as to who started fire?
A Yes, sir.

Q: What is that opinion?

A The occupant, Mr. Willingham.

Later, on redirect examination, he not only was able to testify that the fire was intentionally set
by Mr. Willingham, but that his intent was to kill his children. Mr Vasquez stated:

“The fire, itself, tells me that it’s a very aggressive fire; and, therefore, the fire
was not a planned fire. It was a spur-of-the-moment fire.”

Thus, while Mr. Vasquez claims the ability to divine intent, he can provide no motive other than
a “spur-of-the-moment” decision.

Trial Testimony of Douglas Fogg

Douglas Fogg was the Assistant Fire Chief for the Corsicana Fire Department. He had worked
for the fire department for a little over 22 years at the time of his testimony. That was the only
qualification presented prior to the Mr. Fogg being allowed to present expert opinion testimony.
Although no testimony was elicited indicating that he had been trained in fire investigation, there
was no objection from the defense.

Mr. Fogg seemed to harbor many of the same misconceptions held by Mr. Vasquez, particularly
the notion that without the use of accelerants, fire will only burn upward. He stated, at page 159,

...and as we started removing debris from the floor, as we had low burn, we
started finding configurations of puddling effects, pouring effects of a liquid or
what we would consider a liquid being used to accelerate a fire.

In this testimony, Mr. Fogg was describing fire patterns on the floor, which have been
scientifically proved to be the natural result of fires in fully involved compartments.

At page 160, he eliminates the electrical wiring as an ignition source. He stated:

The electrical, you look at the electrical wiring for evidence of shorts from the
outlets, from fixtures, so forth. There again, those were eliminated.

Q: Do you feel that you eliminated gas as a cause or an electrical cause as the
origin of this fire?
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A: Yes.

Mr. Fogg did not explain how he was trained to examine electrical systems in appliances, nor
was there any significant cross-examination on the subject.

On the next page (161) he again referred to “pour patterns, puddling effects — were evidenced on
the floor.”

On page 165, he described an unusual burning characteristic in State’s Exhibit 6.
Q: Does that photograph exhibit an unusual burning characteristic?
A: Yes, it does.
Q: Can you explain what it is?

A: Yeah. When a fire normally burns, it burns up. As heat rises, flames go up.
This burning characteristic had fire going under the threshold plate, which is very
unusual in that it should have been protected from flame itself under that base
plate.

This is the central misconception held by many fire investigators at that time, i.e., that fire burns
up and does not burn downward without “help.” Mr. Fogg was asked, “To what do you attribute
that?” and answered, “Liquid being used to accelerate the fire.”

The threshold plate was constructed of aluminum, which was fixed on top of a wooden base
plate. During post-flashover conditions (i.e. an under-ventilated fire), all of the fuel being
produced within the bedroom and hallway is not able to burn within the compartment. The flow
of unburned hydrocarbons (i.e. gaseous fuel) through compartment openings, such as open doors
and windows, allows the fuel to mix with the surrounding air and burn. This is commonly
referred to as vent burning. This phenomenon can produce significant thermal radiation exposure
to the threshold of an open doorway. In this case, the aluminum threshold, which has a relatively
high thermal conductivity, allows the heat that is radiated to its surface from above to be
transferred through the aluminum to the wood surface below. Such heat transfer is capable of
significant heating of the wood below, resulting in the charring of the wood. The wood does not
have to burn to produce such damage—it only has to char. In addition, the burning of the base
plate below the threshold is precluded by the lack of access of air sufficient to produce flaming
combustion. Thus, ignitable liquids would not be capable of producing the charring on the wood
base plate.

Testimony about the flammable liquids was repeated several more times. At page 166, Mr. Fogg
stated, “The staining left is very characteristic of liquid burning on the concrete.” He was asked
further, “Did you find evidence of an accelerant in this fire?” and answered, “Yes we did.”

At page 167, describing the overall impression from the photographs he was asked,

16



O©CoOoO~NO UL WN P

Report of the Innocence Project Arson Review Committee

Q: In your opinion are these clear examples of accelerants?
A: Very clear. Yeah.

It was widely taught that “puddle shapes” and “liquid-type” patterns were unequivocal evidence
of accelerants in 1992 when NFPA 921 was first issued. By 2004, it was well known and
generally accepted in the fire investigation community that such patterns were subject to
misinterpretation in fully involved compartments, and that the only way to credibly identify a
flammable liquid induced fire pattern was to obtain a positive laboratory result. What was
generally accepted in 1992 is no longer generally accepted, and has not been generally accepted
for most of the last ten years, except by a dwindling group of die-hard “experts,” who refuse to
accept the scientific data in front of them.

Report of the Texas State Fire Marshal

While the report of Fire Marshal Manuel Vasquez was not part of the trial record, an
examination of the report aids in the understanding of his testimony. Even when an investigator
does not convey all of his findings to the jury, the misinterpretations that an investigator believes
may result in stronger, more confident and therefore more believable testimony.

Page 2 of Mr. Vasquez’s report is particularly instructive when he describes the hallway. He
states:

The view of the hallway towards the south disclosed that the east and west walls
on the north end had burn patterns from the base of the floor to the ceiling. The
fire did not burn through the ceiling. The burn pattern on the east and west wall of
the hallway disclosed a gradual climb in a 45° angle toward the south end and
clearly showed a ‘V’ pattern. This “V’ pattern is an indicator that the fire
originated on the floor near the north end. An examination of the baseboards on
the north end on the east and west wall disclosed a low char burn pattern. The
examination of the aluminum threshold at the base of the entrance door from the
porch into the center hallway disclosed a burn pattern underneath. This is an
indication that a liquid accelerant flowed underneath and burned.

‘V’ patterns are routinely observed in compartment fires during post-fire investigations and are
recognized and discussed in NFPA 921. A “V” pattern only establishes that a fuel package (e.g.
upholstered chair) burned during the course of the fire, resulting in the development of an
identifiable pattern. The pattern provides no information as to the time of ignition and thus,
cannot be used as an indicator of the origin of the fire.

Further, as stated earlier, it is impossible for flammable liquid to flow underneath a threshold and
burn, because there is a lack of available oxygen under the threshold to support flaming
combustion. The threshold is, however, capable of absorbing thermal radiant energy and
conducting that energy downward through the aluminum, resulting in the charring of the wood
below. The description of the baseboards being burned all the way to the floor level is a classic
indication of a fully involved compartment, wherein one would expect to find irregular patterns
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burned into the floor. Instead of interpreting this pattern as the result of full room involvement,
however, Fire Marshal Vasquez interpreted it as “a burn trailer, pour pattern, and puddle
configuration.” Throughout his report, Fire Marshal Vasquez continues to use the phrase “the
burn trailers, pour patterns, and puddle configurations” when describing what are nothing more
than irregular patterns burned into the floor as the result of full room involvement. His report,
however, states that these patterns constitute “evidence that the floor was poured with a
combustible liquid accelerant and ignited.”

In addition to his misconceptions about the causes of burning on the floor level and the shape
that burning might take, Fire Marshal VVasquez held another belief, about crazed glass. He stated
at page 4,

The pieces of broken window glass on the ledge of the north windows to the
northeast bedroom disclosed a crazed ‘spider webbing’ condition. This condition
is an indication that the fire burned fast and hot.

Actually, this condition is an indication that the glass was at one time hot and was rapidly
cooled. Crazed glass is not caused by rapid heating and cannot be caused by rapid heating. It is
always caused by rapid cooling. The misconception about crazed glass was widely held in the
United States and widely published in fire investigation texts. Additionally, this misconception
was taught at the National Fire Academy.*® In addition, the ‘spider webbing’ condition can also
be the result of the mechanical breakage of window glass, which is consistent with Mr.
Willingham’s statement that he used a pool cue to break out the bedroom windows on the front
porch.

In describing the concrete floor of the front porch, Fire Marshal Vasquez wrote, “The
examination of the porch concrete floor disclosed an area of brown discoloration at the base of
the north wall and in front of the door to the central hallway. This discoloration, or brown
condition, is also an indication that a liquid accelerant burned on the concrete.” This statement
by Mr. Vasquez has absolutely no basis in fact. The behavior of concrete in fires, including the
development of various colors, has been extensively studied.®” There is no scientific basis for
Mr. Vasquez’s statement about the brown discoloration being an indication of the presence of
accelerants.

Fire Marshal Vasquez goes on to describe his determination that the fire had “multiple origins.”
It is generally accepted by the public that a fire having more than one origin was intentionally
set, because accidental fires almost always begin in one and only one place. The only credible
way to determine multiple origins, however (barring the existence of a surveillance video tape),
is to find areas of burning that are completely disconnected from other areas of burning in all

* The myth of crazed glass indicating rapid heating was published in the NBS Fire Investigation Handbook in 1980,
in Section 1.1, entitled “Cause and Origin.” The only individuals given the “credit” in the list of contributors for this
paragraph in the Handbook were Steve W. Hill and Victor U. Palumbo, both of whom were employed by the
National Fire Academy.

% For a more extensive discussion of the mythology of arson investigation, including myths about the behavior of
concrete in fires, see Lentini, J. J., Scientific Protocols for Fire Investigation, CRC Press, 2006, Chapter 8.
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three dimensions. No such separated areas of unconnected burning existed in the Willingham
residence.

At page 5, Fire Marshal Vasquez arrives at the ultimate issue in this case by stating that because
his determination of the cause of the fire is different from the story told by the survivor, the
survivor must be lying. He states:

Further, based on the more than 20 indications of incendiarism and the behavior
of fire the account given by the occupant of how he escaped the fire is not
consistent with the facts. The account is determined to be pure fabrication. A fire
does not lie.”

All of the authors have seen reports like this one. If the Fire Marshal’s determination is wrong,
his identification of the “lies” told by the defendant is equally wrong. The statement that “a fire
does not lie” is true, but we have all seen numerous instances where a fire was grossly
misinterpreted. This, sadly, is such an instance.
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State of Texas v. Ernest Ray Willis
Trial Testimony of Edward Cheever

On July 28, 1987, Edward Cheever testified in the case of Texas v. Ernest Ray Willis. At that
time, he had been certified by the State of Texas as an arson investigator for less than two years.
LeRoy Brown was the lead investigator for the State of Texas on the Willis fire, but he was not
presented as a witness. The record is not clear as to why Mr. Cheever was presented instead of
Mr. Brown, but the record is clear that the prosecution wanted to avoid having the jury see Mr.
Brown’s report, or having either Mr. Cheever or Mr. Brown cross-examined on its contents.

On the day of Mr. Cheever’s attendance at the fire scene, he had been a certified arson
investigator for eight months. He was still in training and was not allowed to handle cases on his
own. Mr. Brown was his trainer. On voir dire, Mr. Cheever did not take responsibility for
investigating the fire scene but stated, “I assisted in the investigation.” Nonetheless, he was
allowed to give opinion testimony. He stated that he concentrated his investigation in the living
room and dining room, and did not even take photographs of some of the bedrooms. He stated:

Initially, when we had finished the view of the exterior of the building and walked

into the inside of the structure, there were a couple of things that caught our

attention right off. First of all, the low burning on the walls almost to floor level.
Mr. Cheever, having been trained as most fire investigators were at that time, believed that low
burning was an indicator of accelerants on the floor when actually, in a room that is fully
involved, low burning is simply evidence that the room was fully involved.®

Mr. Cheever considered the low burning to be the most significant fire pattern that he saw. The
following exchange takes place on page 14 of his testimony.

Q: Okay. Well, of all the burn patterns, what is the most significant to you, sir?

A: The most highly significant would be the low burning to the floor level on
some of the walls, and the burn patterns that | observed on the floor itself.

Q: Low burning on walls?
A: Yes, sir.
Q: And the floor?

A: The burn patterns that | observed on the floor, yes, sir.

% See the previous discussion of low burn patterns in post-flashover compartment fires. Such lengthy discussion will
not be repeated here.
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Q: Alright. Now let me make a note of that, sir. Low burning on walls, what does
that indicated to you, sir?

A: The heat source that caused the burn pattern was at a low level.
Q: Okay. So that if you have one room that’s burned floor to ceiling and another
room that’s not, what does that indicate to you?

A: Indicates that the heat level in the room that burned from floor to ceiling was at
a much lower level in the room.

Q: Which might support the idea that was liquid combustibles there?
A: That’s true.

Q: Alright. Now burn patterns on the floor. Burn patterns on the floor you say are
another part of the significant burn patterns on which you are relying to base your
opinion; is that correct, sir?

A: Yes, sir.

Q: Alright. What are those burn patterns on the floor? What do you think about
those? What do they mean to you?

A: In this particular case they indicate to me the use of a flammable liquid.
Q: How much flammable liquid?
A: | have no idea.

As happened in the Willingham case, the State’s investigators in the Willis case relied on their
alleged ability to visually interpret the significance of irregular patterns on the floor in a fully
involved compartment fire. At the time of his testimony in 1987, such interpretations, although
wrong, were common. It is now well known now that in post-flashover compartment fires,
irregular patterns on flooring are commonly observed. Examples of such patterns were found in
tests conducted for the United States Fire Administration’s Burn Pattern Study®. As previously
discussed, the ability to distinguish patterns produced by ignitable liquids from those in un-
accelerated compartment fires was not available at the time of this fire and subsequent
experimental testing has shown that it is not possible to correctly evaluate a fire in a fully
involved compartment as being the result of ignitable liquids on the basis of the appearance of
the floor.

Demonstrating his complete lack of understanding of compartment fire dynamics, the following
exchange occurred on page 21 of Mr. Cheever’s testimony.

% 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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Q: Assume for a moment, Mr. Cheever, that the fire had started at a high point
inside the house.

A: Yes, sir. Inside the house.
Q: Do you have an opinion as to how long it would take for the fire inside the
house to reach a point as low as is depicted in that photograph, and to cause the

damage it caused, as evidenced by those photographs?

A: Burning from a high level, just burning the fuel level, and coming down to
floor level?

Q: Yes, sir.

A: | don’t know anything about how long it would take, but there wouldn’t be
anything left of the house.

Q: Why would that be?

A: Because the fuel above the fire would burn first. And, as it burned up the fuel,
there would be nothing left behind.

Q: What do you mean by the use of the word, “fuel’?

A: Whatever it is that the fire itself is burning.

Q: Could that be the wood in the house?

A: Wood; yes, sir.

Q: Or any of the products inside the house?

A: Yes, sir. Anything that would burn.

Q: So in order for it to burn that low, it would have had to burn the house down?

A: Assuming that it was burning from a high level, and burning the fuel as it
went. Yes, sir.

Certainly, the concept of flashover, as well as the characteristics of post-flashover compartment
fires was well established at the time of this fire in 1986 as summarized by Drysdale’® in his
book on fire dynamics, first published in 1985. Also, the NFPA video Fire Power, produced in
1986, clearly shows the ignition and burning of carpet three minutes after flaming ignition of an
upholstered chair. The video also shows the compartment walls and ceiling still intact after
ignition of the carpet on the floor and subsequent post-flashover burning conditions within the

“ Drysdale, D., An Introduction to Fire Dynamics, John Wiley & Sons, New York, 1985.
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compartment. More recently, the USFA burn pattern tests also showed that the test
compartments were still intact with significant burn damage to the floors in fire tests involving
both ignitable liquids and no ignitable liquids. Clearly, an accurate understanding of the behavior
of compartment fire dynamics was not part of Mr. Cheever’s training.

Mr. Cheever later expressed an opinion about a low burn at a doorway, which, although widely
accepted at the time, has since been shown to be a false interpretation.** At page 27, he testifies
as follows:

A: Okay. This is State’s Exhibit 42. In the doorway you will notice that the
doorjamb is burned completely down to the bottom of the doorjamb. This would
be referred to as a low burn.

Actually, this is a normal phenomenon when one of the rooms on either side of the doorjamb
achieves full room involvement. VvV’ patterns at doorways, once thought to indicate that the
arsonist had trailed liquid accelerant through that doorway, are now known to be the result of
normal fire extension.*

At page 31, in describing irregularly shaped edges of a fire pattern, Mr. Cheever provided the
following testimony.

Q: What does it appear to be, to you?

A: It appears to be burned areas resembling how a liquid would have run and
burned on that surface.

Again, in the context of a fully involved compartment, irregularly shaped patterns have no
meaning with respect to the potential of the introduction of an ignitable liquid, although in 1987
it was common for fire investigators to refer to irregularly shaped edges of patterns as evidence
of such. Sadly, there still exists a cadre of fire investigators who make similar false
interpretations today.

At page 34, Mr. Cheever is shown a photograph of “low burns” on a carpet and is asked if there
is an explanation.

“Q: Do you have an explanation as to what may have caused the low burn on the
wall and on the floor level?

* The 1992 edition of NFPA 921 at page 24, section 3-7.2, discusses ventilation-generated patterns. It states: “In a
fully developed room fire where hot gases extend to the floor, the hot gases may extend under the door and cause
charring under the door and possibly through the threshold.” This language has appeared in all of the editions of
NFPA 921. In the 2004 edition, it is found on page 32, at section 6.2.3.2.

2 See NFPA 921, 2004 edition at page 32, section 6.2.3.4.2. “Where fresh air ventilation is available to a fire, it is
not uncommon to find locally heavy damage patterns on combustible items close to the ventilation opening, patterns
which may have no relevance to the point of origin.”
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A: Yes, sir. My opinion is that there was a flammable liquid applied to the floor in
that location, and, as it burned, the heat and flame rising from it burned the wall in
that manner.

Apparently, the constant repetition eventually persuaded the jury to believe the testimony, even
though, as previously discussed, it was seriously flawed. Low burn patterns are a normal artifact
in any compartment fully involved in fire.

Another question on page 35 was put to Mr. Cheever.

Q: Do you have an opinion as to how the fire could have burned the doorjamb at
that lower point?

A: In my opinion, there was some type of flammable liquid applied there. There
was no other fuel source there that would have indicated it would have burned in
that manner.

Actually, all that is required to generate this type of pattern is for the room to be on fire on one
side of that doorjamb. The only way to conclusively identify the existence of a flammable liquid
in the Willis situation is for the laboratory to report a positive result. All of the samples
submitted to K-Chem Laboratories, which at the time was one of the leading laboratories in the
country, came back negative. (In the Willingham case, all but one sample came back negative.
This sample was collected from the front porch, where there was known to be a container of
charcoal lighter fluid.) Other than Mr. Cheever's “opinions” and those of Mr. Dailey, who
suffered from all of the same misconceptions, there was no credible evidence presented to the
jury that flammable liquids were involved in any way in the Willis fire.

At page 37, a line of questioning begins about burning underneath furniture. As previously
discussed in the analysis of the Willingham testimony, burning under furniture is actually a
normal consequence of full room involvement. Mr. Cheever, however, opined that burning was
the result of the flammable liquid running underneath the furniture. His testimony in several
places states that he believed the floor was sloped somehow though he neither made any
measurement of the slope, nor did he document the behavior of liquids on the alleged slope. He
simply assumed that the burning under the furniture was the result of flammable liquid running
to that location. In a disingenuous attempt to discredit another hypothesis for the burning under
the furniture, the prosecutor asked Mr. Cheever about falling debris, for example burning ceiling
tiles. Mr. Cheever of course states “falling debris would have fallen on top of the couch, not
under.” Like most fire investigators at the time, Mr. Cheever had no concept that flashover and
full room involvement would cause burning underneath a piece of furniture, or that the furniture
item may have been made of polyurethane foam which can melt, flow into a pool below the
furniture and burn as a liquid on the floor.

Mr. Cheever, at page 46 of his testimony stated that he believed because of the extent of damage

on the couch in the Willis residence, someone must have poured liquid accelerant on it. Again,
this was never validated by a positive laboratory analysis.
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In a shocking admission of an inadequate investigation, Mr. Cheever was asked at page 55
whether he had investigated beyond the living room and dining room.

Q: How much more investigation did you do into the house?
A: Beyond those two rooms?

Q: Yessir.

A: We didn’t.

The conventional wisdom at the time was that a fire should be investigated from the area of the
least burning to the area of the greatest burning. Even though, on cross-examination, Mr.
Cheever admitted that photographs of one of the bedrooms indicated damage in excess of the
damage to the living room and dining room, he admits that he investigated only the living room
and dining room.

In another inappropriate investigative technique, Mr. Cheever failed to document his
investigation. At page 57 the following exchange took place:

Q: Okay. So you are testifying from memory today without the assistance of any
notes other than the Fire Marshal’s report?

A: Basically, yes sir.

Mr. Cheever stated that he did not take any photographs nor did Mr. Brown take any
photographs at the fire scene. Even by 1986 standards, this failure to document his observations
evidenced a negligent and unprofessional approach to his work.

At page 66, when the Defense Counsel attempted to cross-examine Mr. Cheever about the
contents of Mr. Brown’s report, the Prosecutor objected to “any testimony from a document
that’s not in evidence” and the objection was sustained.

In a remarkable mirror of the Willingham case, Mr. Cheever testified about burning on the porch.
He stated at page 76:

My opinion would be limited strictly to the fact that the porch was burning at
floor level, and | saw no evidence of any kind of fuel other than the porch itself
that would have burnt at that low level and it doesn’t normally do that.

Actually, porches like the Willingham and Willis porches frequently burn at floor level when the
rooms adjacent to the porch flashover and the windows break out. The under-ventilated
conditions within the adjacent compartment result in the outflow of unburned hydrocarbons
through such openings (i.e. the windows). When sufficiently mixed with the outside air, the
unburned fuel can ignite, resulting in flames extending from the opening. Such flames can
transfer heat to as well as ignite adjacent combustible surfaces such as wood ceilings or floors of
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porches. Thus, it is not at all uncommon to see porch and deck floors burned or discolored by
fires emanating from adjacent rooms.

During his cross-examination, Mr. Cheever was confronted with the fact that he had not
photographed bedroom #2, but someone else had. He was asked:

Q: If bedroom #2, by photographic evidence, were shown to be at least as heavily
damaged as the living room, would that change your opinion about the origin of
this fire?

A: No, sir.
He had previously testified that the reason he focused on the living room and dining room was
that those rooms were more heavily damaged. It is a serious lapse of basic fire investigation
methodology that a room that is arguably as heavily damaged as the living room and dining room
was not documented and was simply ignored by the Fire Marshal.

Mr. Cheever’s firm but inaccurate belief in the unidirectional flow of heat in a fire was brought
out again on cross-examination at page 93 in the following exchange:

Q: Okay. If there were testimony that there was a magazine rack in that area and
if that magazine rack caught on fire, lots of papers and magazines, or whatever,
would that contribute to that burning into the floor over there?

A: As far as making the type of pattern that we saw?

Q: Yes, sir.

A: In my opinion, no.

Q: Okay. Because fire burns up, not down?
A: That’s correct.”

At page 101, Mr. Cheever reveals his flawed view of radiant heat in the following exchange:

Q: Radiant heat. And I wonder if you can briefly explain that to me again, sir, that
principle.

A: Okay. The principle is, basically, that if you have one burning object close to
another one, that the energy of heat will be transmitted by waves of energy, and
that the other object nearby will increase in temperature.

The transmission of thermal radiant energy from a hot gas layer to the floor, as well as post-
flashover conditions are precisely what cause the irregular patterns and low burning observed by
the Fire Marshal, but he fails to make that connection. Defense Counsel apparently had some
education in that regard as evidenced by the following exchange at page 103:
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“Q: Alright. That in some house, you would agree with me, wouldn’t you, sir,
where - - in some situations where you might absolutely know there was not
flammable liquid poured, you can get some marks on the floor that are not due to
fall down of material but, but are due to what we call radiation. I might call it re-
radiation but radiation from the bottom down; is that correct, sir?

A: That would be a possibility, but I have never experienced that.”

What the Fire Marshal has admitted to here is a lack of knowledge and experience with the most
common cause of low burning in fires. The exchange continues:

Q: Not within the realm of your experience, but because you recognize the
principle, you recognize that it’s possible?

A: Yes, sir.

Q: Okay. Alright. Talking about liquid pours, pouring of liquid, material,
flammable liquids on carpets and floors, would you agree with the statement, sir,
that occasionally extensive and irregular damage to a floor can be an indication of
flammable liquid use?

A: Yes; that’s possible.

Q: Okay. Can you agree, also, with the statement that occasionally caution should
be used because the carpet fabrication or other circumstances can also create the
same appearance?

A: I’'m not sure that | would use the same terminology in saying the same
appearance, but a similar appearance.

Q: Or a similar appearance?

A: Yes, sir.

This could have been a pivotal admission had the jury recognized it. What the Fire Marshal was
saying in this exchange was “I know it when | see it.” The fact is that the only way to make a
valid distinction between an irregular fire pattern caused by an ignitable liquid and an irregular
fire pattern caused by radiation is to collect samples and find the residue of the ignitable liquid.
In the absence of such a positive finding, the pattern must be attributed to radiation rather than an
ignitable liquid, but in far too many cases, fire investigators insist on their ability to recognize
arson, even where it does not exist.

In the last question in his cross-examination, Mr. Cheever admits to an ignorance of the statistics
that have been collected for decades on fatal fires. The following exchange occurred:
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Q: Okay. We will move on, then. One last question Marshal Cheever. Would you
agree with me that smoking materials are the leading cause of fatal fires in home
in this nation?

A: I’m not familiar with those statistics, no, sir.

Historically, smoking materials have been the leading cause of fire deaths in the United States.*®
Roughly one in four fire deaths is caused by smoking materials. A fire investigator who is
unaware of the leading causes of civilian fire deaths is unlikely to be able to investigate them
accurately.

At page 128, in recross-examination, the following exchange took place:

Q: Okay. Now, in your experience, training, and your reading publications to keep
up-to-date, have you or have you not heard of the phenomenon that radiation can
cause irregular patterns?

A: | have never run across that, no, sir.

Mr. Cheever again states that he is not familiar with radiation causing irregular patterns, which
has a direct bearing on the validity of his opinion concerning the presence of ignitable liquids
and the validity of his determination that this fire was the result of arson. As demonstrated in the
outcome of the trial in this case, such ignorance conveyed to the jury provides sufficient
momentum for miscarriages of justice.

*% Source NFPA.org.
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Trial Testimony of John Dailey

John Dailey was a retired FBI agent, who, at the time of the trial, was working as a fraudulent
claims investigator for J.C. Penney Insurance Company. At the time of the fire, he was employed
by Cimarron Insurance Company, which insured the residence. He took a 90-hour arson
investigation course in May of 1983 and was certified in the State of New Jersey as an arson
investigator. Mr. Dailey stated that he spent 2% days at the fire scene. He stated that he took ten
samples from the scene and submitted them to a laboratory, and all of them tested negative for
the presence of ignitable liquids. He stated that it was not unusual to receive a negative finding
on laboratory samples. His investigation took place after the living room and dining room had
been cleaned off and washed down. He hired six individuals to clean the debris out of the rest of
the house in order to examine the floors.

Mr. Dailey harbored most if not all of the same misconceptions harbored by Mr. Cheever and by
the investigators in the Willingham case. In describing the way fire spreads through a doorway
he states:

A: Okay. This shows that you had a lot of fire coming out of the front door, and
you have low burning on the doorjamb all the way down to the bottom. And,
usually, when fire comes out of a door, it will come out in the upper areas and you
will get a “V’ pattern where it will come out. This shows me we had low burning
right in here because the whole thing it burnt from top to bottom.

Q: Mr. Dailey, why would fire necessarily want to come out of the top of the
door? Why wouldn’t it come out the bottom?

A: Well, it’s based on the theory that fire goes up and seeks the nearest exit. So if
it’s near a door, it will go up and out the upper portions of the window or door.

Q: Is there instances where fire goes down?
A: There could be, but, generally, the pretty basic rule is it goes up.
Q: If it goes down, is it defying the force of gravity.

A: Well, 1 don’t know about gravity, but fire—there could be an instance where
fire could bank down in a room if the room were closed, and you had enough fuel,
and it would go lower, but it would be unusual.

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

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

Q: Why wouldn’t the fire just have got in under there?
A: Well, sir, fire just does not travel up under, does not make those patterns.

Q: Fire doesn’t have the ability to go underneath that doorjamb and burn on the
inside?

A: No sir, not and leave patterns like this.”

The damage to the wood below the doorjamb does not have to be the result of a fire burning
underneath. Wood will char and create patterns when heated to temperatures below those
required for flaming ignition to occur. The rise in temperature of the wood below the doorjamb is
the result of heat transfer from exposure to the fire conditions above the sub-floor. It is the lack
of oxygen to sustain combustion that precludes both fire and flammable liquids from “going
underneath” a doorjamb and causing damage to the wood subsurface, which is a concept that Mr.
Dailey unquestionably failed to take into account in the course of his investigation.

On pages 32 and 33, when describing the condition of the couch, Mr. Dailey states:

A:...and, on the couch, it unusual that a piece of furniture will be that totally
consumed. Usually the fire—a normal fire will burn off the top of the furniture
and go down some, but you will have quite a bit left of the bottom frame. ... The
significance of this is that on the south end of the couch toward the door, the
springs were annealed. And when | say, “annealed,” | mean that all of the tension
was gone out of them. They were real flat. And that is generally only—that only
occurs when you have intense heat on the springs of a couch....

And when | see a couch like that in a fire—you can see how flat the springs are.
They have annealed, or lost their temper. That is generally an indication that an
accelerant had been placed on there that caused this intense fire. Like | say,
furniture generally will not burn like that. Furniture will burn the upper portions
of it. And whenever an investigator sees a piece of furniture like this where the
springs have been annealed, or distempered, then there is a very strong indication
that an accelerant had been put on the couch.

It is not unusual for upholstered furniture to be totally consumed in a compartment fire.
Upholstered furniture, like other fuel packages, can be totally consumed if post-flashover
conditions continue for a time sufficient to burn all of the materials. Thus, the fuel loading in the
room, the ventilation conditions, as well as the timing of fire suppression activities play a
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significant role in the duration of post-flashover conditions and thus, how much of the fuel item
is consumed.

The testimony concerning the annealing of the springs was given in 1987, two years before
Tobin and Monson, two scientists at the FBI laboratory debunked most of the mythology about
annealed springs providing fire investigators any information about the intensity of a fire. If one
end of a sofa is exposed to more heat than the other, certainly, the form of the springs may
change, but one cannot make a valid conclusion about whether the fire was “fast” or “slow”
based on the condition of the springs.** Ironically in the 1980’s the same spring conditions were
sometimes interpreted to indicate a “smoking” fire, although that fact was apparently unknown
by Mr. Dailey at the time.

Further misinformation about the meaning of the condition of the couch was conveyed to the
jury in the following exchange:

Q: What if someone was to go to sleep on a couch and drop a cigarette? Would it
cause that type of damage to that item of furniture?

A: No, sir.

Q: Would you also be able to determine a point of origin in that couch as to where
the fire started?

A: No. All | can say is, there was more fire on the south end than on the north
end.

Q: Okay. And you don’t believe it was caused by a cigarette?

A: No, sir. | have been in schools where we have tried to ignite furniture with
cigarettes, and it’s very, very difficult. And if you get them ignited, you get a little
smoldering fire.”

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

* Tobin, W. A. and Monson, K.L., Collapsed Spring Observations in Arson Investigations: A Critical Metallurgical
Evaluation, Fire Technology, 25(4), 1989, 317.

** 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

*® Damant, G. H., “Cigarette Induced Smoldering in Flexible Polyurethane Foams,” Consumer Product
Flammability Vol. 2, 140 -153, June, 1975.

4" 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
upholstered furniture can and do cause fires. The cigarette first produces a smoldering fire, as
testified by Mr. Dailey. The significant knowledge that Mr. Dailey failed to mention to the jury
is that smoldering fires in upholstered furniture can transition to a flaming fire that behaves no
differently than if the upholstered furniture had been ignited by a flaming ignition source.

Prior to actually showing the photograph of the couch to the jury, the following exchange took
place:

Q: Okay. Is there any significance to the fact that that pour pattern seems to run
underneath the couch there?

A: Yes, sir. There is a significance. Actually, two possibilities: one, that the
flammable liquid pour pattern shows that a flammable liquid was poured under
the couch. The other possibility, not as strong, is that enough was poured on the
couch to where it might have dripped through and caused that damage to the
floor. There are two possibilities.”

In a completely involved room, there is a third dominant possibility, which explains the
condition of the couch: its condition is nothing more than a part of the natural progression of a
compartment fire, as previously discussed. That possibility was not put before the jury.
Essentially, the State gave the jury two incendiary scenarios from which to choose, not even
suggesting the possibility of a naturally occurring fire.

As if constant repetition would make the assertion true, Mr. Dailey goes on at page 37 to state:
A: As | said, fire ordinarily will not burn down but, in this instance, | was struck
by the fact that the wooden portion, including the two legs of the chair, were
burned at floor level. Of course, here, part of that liquid burn pattern is in front of
the chair, which, no doubt, caused the damage to the lower portion.

Q: Is it unusual for you to go into a structure where there has been a fire and find
so many items or articles of furniture burned at floor level?

A: It’s not very usual.
Q: Does that cause you suspicions?
A: That’s one of the things we look for is low burning; yes sir.”

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

“8 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
back area were closed off, Mr. Dailey?

A: Yes, sir. | would say so. You definitely couldn’t go out the front door or the
back door.

Mr. Dailey’s testimony continues for many pages repeating assertions not validated by
laboratory analysis that there was flammable liquid on the floor.

Showing a surprising lack of knowledge about compartment fire dynamics, Mr. Dailey described
the fire’s behavior at the ceiling as resulting from the relative quantity of flammable liquids on
the floor.

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

Ceilings, whether constructed of gypsum wallboard, plaster lath, or combustible ceiling tiles can
and do fail in compartment fires that have achieved post-flashover conditions without the
introduction of ignitable liquids. It is the burning of a significant fuel load that causes a
compartment to achieve flashover. While the burning duration of the flammable liquids on the
floor is insufficient to achieve flashover conditions in the absence of other significant fuel
packages, their presence allows more fuel to become involved in a shorter time frame (i.e.
accelerated) and thus, the onset of flashover conditions is achieved sooner than without ignitable
liquids. An example of a compartment fire that was initiated with flammable liquids within a
compartment and where the ceiling was not penetrated is included in Test 6 of the USFA Fire
Pattern Tests®.

Mr. Dailey, at page 77, evidences a lack of understanding of the concept of fuel load, when he
states:

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

In this case, the furniture itself was the fuel load, and Mr. Dailey’s statements that another fuel
load would be required to destroy the furniture evidences either a lack of understanding of
compartment fires or else an extreme bias in favor of finding arson. Many pieces of upholstered
furniture incorporate polyurethane foam, which is capable of releasing tremendous amounts of
energy. A typical sofa can release two to three megawatts of heat energy. It is not uncommon for

* 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
minutes.

Later in his testimony, when asked about the dining room table, Mr. Dailey stated:

I didn’t consider it a fuel load. My experience on these house fires that your
heavier pieces of furniture like that, you can have a really good fire going, a
normal progressive fire, but a solid oak or heavy wood table will sustain charring,
but it will not be consumed. You just do not get that kind of heat generated,
particularly at floor level.

Q: Would there be something left of a piece of furniture that’s that heavy or that
well made?

A: Ordinarily, there would be, yes, sir.

Q: Well, what does the complete consumption of that dining room set indicate to
you Mr. Dailey?

A: It indicates to me that we had an accelerant present around it, which caused
total consumption of it.”

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

Q: Okay. Do you think it’s possible to run through flames like that and live?

A: Well, | think you would be burned. | don’t know about if it would be fatal or
not.

Q: The degree of intensity of that fire, Mr. Dailey, would it be possible for
someone to have done the feat that this defendant did without having - - ...
without suffering some indication of burns on their body? ...

A: All I can fall back on is common sense and just say that if you run through a
very flammable area, flames coming up, | would think you would get burned.

Thermal burns to bare skin are a function of the intensity of the exposure and the duration of the
exposure.” In order to determine the ability of an occupant to escape from a fire without injury

requires knowledge of the fire conditions (i.e. the location and size of the fire or the exposure).
The assumption that Mr. Dailey makes is that at the time Mr. Willis awoke, the fire was of a size
and location that would require him to run through flames. There is no evidence to support such
an assumption. Since, in general, fires grow in size with time and start with a “no fire” condition.

%0 SFPE, “Engineering Guide: Predicting 1% & 2" 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
for Mr. Cheever to accurately assess the conditions to which Mr. Willis would have been
exposed. Mr. Dailey’s testimony did not include such an analysis. Any assumption on Mr.
Dailey’s part as to the size and location of the fire at the time of discovery would have been
based on misinterpretations of the evidence and, thus unreliable.

Report of the Texas State Fire Marshal

LeRoy Brown, who was the senior investigator on the scene with Edward Cheever, authored this
report. Mr. Brown did not testify at the trial; however, because the prosecutor did not want him
to be subject to cross-examination on the contents of this report.

The report provided conclusions, but no bases for those conclusions. To the extent that the report
described the scene, important details of the description were reported inaccurately. Mr. Brown
wrote “The exterior walls were slate. The interior walls and ceiling were sheetrock.” Actually,
the exterior walls were asbestos shingles that had recently been re-covered with combustible
pressed-wood paneling, and the interior walls were covered with thin, highly combustible
paneling.

Mr. Brown’s failure to accurately assess the interior finish severely impaired his ability to assess
how a fire would normally be expected to behave in such a structure. Had he testified, his
credibility would have been destroyed because of his lack of care on the fire scene. He stated in
his report “Upon arrival, this investigator and investigator Edward Cheever conducted a
thorough and systematic fire scene investigation.” Presumably, Mr. Cheever also failed to make
the necessary observations about the interior finish, but because he did not sign his name to this
report, he was able to avoid cross-examination on this serious error.

Nowhere in the report are the fire patterns described. Nowhere in the report is any mention of the
fuel packages that burned, the condition of the doors and windows, and nowhere in the report is
there a discussion of samples collected, sent to the laboratory, and analyzed and found to contain
no ignitable residue. In short, the report provides the reader with very little information other
than the opinion of the investigator, which is based on a seriously flawed investigation.

Report of John Dailey

Mr. Dailey’s investigative report covered 18 pages, and was certainly more descriptive than the
Fire Marshal report prepared by Mr. Brown.

Interestingly, Mr. Dailey stated that he believed that there was a separate origin of the fire with
the use of flammable liquids in bedroom number 3, a finding which he found it necessary to take
back during his direct testimony. Further, he opined in his report that he believed that methanol
was the ignitable liquid used, thus explaining the lack of positive laboratory results. Nowhere in
his trial testimony was this opinion elicited.

The report begins with a description of the risk followed by a section entitled Fire Officials. It
was noted that in this section that both of the Willis cousins, Billy and Ernest, were barefooted
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when the Fire Department arrived. Mr. Dailey apparently found it significant that neither Billy
nor Ernest showed any emotion, as he mentioned it three times in the space of one page of text.

A description of a suspect's failure to display what an investigator considers an appropriate
amount of emotional distress is an unfortunate common theme in wrongful prosecutions and
convictions. Generally, people in this situation are in shock, and the emotional display is not
predictable, nor should it form the basis of any conclusions. Furthermore, the assessment by the
State’s witness of the “proper” amount of distress to be shown by a fire victim lacks any
scientific validity.

Mr. Dailey’s description of the fire scene inspection runs from page 4 to page 10 of his report.
He noted that all the circuit breaker switches were in the off position but failed to comment on
that observation other than to state that “The circuit connectors did not show any signs of
overheating or shorting.”

Typically, but with a few exceptions, circuit breakers have three positions: on, off and tripped.
Finding all breakers in the off position suggests that they had been moved since the fire. Mr.
Dailey’s characterization of the condition of the circuit breakers, and the lack of specific
“overheating” or “shorting” evidence, demonstrates his lack of knowledge to properly assess and
eliminate electricity as a potential fire cause. The lack of either condition does not in any way
preclude the electrical system from causing the fire. Looking at the circuit panel does not
eliminate anything electrical in the structure. One needs to look at the entire system including the
loads and the distribution system.

By the second page of his description of the fire scene inspection, Mr. Dailey is describing
severe flammable liquid burn patterns that had gone through the carpeting, the foam rubber
padding, the asphalt tile covering and into the plywood sub flooring. From this point on, he
constantly refers to flammable liquids. On page 6, he refers to his interpretation of the burning
damage in bedroom number 3, “Along the north edge of the bed was a burn pattern in the rug
which appeared to be consistent with a flammable liquid having been poured along the bed in a
trail towards the door leading into the kitchen.”

All this suggests is that Mr. Dailey, like every other fire investigator, is incapable, by visual
observation, of distinguishing ignitable liquid patterns from patterns produced by thermal radiant
heat transfer in fully-developed compartment fires.

Mr. Dailey, on page 7, indicates that he believes that flammable liquids cause more intense
burning than other types of fuel packages, another appealing notion that is simply untrue. The
popular reason a fire setter utilizes a flammable liquid is to spread the fire quickly, thinking that
it burns more intensely. In fact, in most set fires, the flammable liquid is largely consumed
within the first few minutes. He stated, at page 7, while describing the dining room set, “No trace
of this dining room set could be found in the debris and it was presumed that the fire was so
intense on the floor at this point that the entire dining room set was completely consumed. There
was also a small china closet, which the tenants stated had been completely consumed by the fire
as he could not find any remnants of it.
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On page 8, he again returns to bedroom number 3 and describes a flammable liquid pattern
running along the north edge of the bed. He states “Photographs 53 through 97 were made after
the complete cleanup of the house and clearly show the burn patterns in the carpeting in bedroom
number 3. In the linoleum in the kitchen as well as those already described in the dining room
and living room.” He later on page 8 refers again to the flammable liquid burn patterns in
bedroom number 3.

Mr. Dailey’s improper methodology for eliminating accidental fires becomes clear in the fourth
paragraph on page 9 where he states, “Any accidental fires are considered to have been
eliminated as the fire obviously started on the floor.” Later he states, “It is felt that one
contributing factor to the spread of the fire was the type of wall paneling used throughout the
house which is the highly flammable type.” He apparently (and selectively) did not consider this
highly flammable paneling to have played a significant role in the spread of the fire, instead
choosing to blame the spread on the presence of methanol or some other flammable liquid.

He continues on at page 9 to state, “Other factors which substantiate an unnatural and set fire are
the complete consumption of the sofa in the corner of the living room against the south wall, the
severe burning of the easy chair which was in the northeast corner of the living room, and the
severe burning and uneven burning of the couch which was found on the west wall of the living
room.” All of these artifacts, in fact, occur in accidental fires. He then goes on to describe the
annealing or collapse of springs on the couch, which “Showed that a flammable liquid may have
been poured on that end of the couch.”

At page 17, Mr. Dailey provides his conclusion in a section entitle Determination of Origin and
Cause where he states, “Based on investigation to date it is believed that the origin of the fire
probably started in bedroom number 3 where a small amount of flammable liquid had apparently
been poured along the bed. This is so because there was no complete connecting trail of a
flammable liquid pattern from bedroom number 3 directly into the kitchen where a large amount
of flammable liquid had been poured by the arsonist.”

It is not clear what caused Mr. Dailey to change his mind about the origin in bedroom number 3,
although the testimony of fire fighter Robbie Dominguez, who attempted to enter the room and
saw no fire on the floor, may have persuaded him that his original interpretation of the floor
patterns was wrong.
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The State of the Art in Fire Investigation Prior to 1992

Prior to 1992 the state of the art in fire investigation was, in a word, dismal. Fire investigators, by
and large, were, and continue to be, individuals without any serious training in scientific
methodology. More experienced fire investigators would mentor less experienced fire
investigators, and pass on what became a collection of myths. Many investigators, who obtained
their “basic training” before 1995,>* were trained with misinformation and misconceptions. Some
of those investigators have taken very little additional training since then, and of those, many
refuse to recognize how flawed their early training was.

No one would contend that there was any malice involved—most investigators, including most
of the undersigned, were simply misinformed. Fire investigators were generally law enforcement
officers or fire marshals whose job was to “catch arsonists.” They learned to “recognize arson”
from their experienced mentors, and by attending weekend seminars involving “test” fires,
typically set using a flammable liquid, that were not allowed to burn beyond flashover. Most fire
investigators begin their careers with little, if any, formal education in the science of fire.
Through the process of training, investigators have been provided analysis tools in the form of
“rules of thumb” (i.e. if this, then this) that are simple to apply and are easily understood by
those with little scientific background. Unfortunately, these rules of thumb are the result of the
extrapolation of previous experience and, therefore, may not be applicable to the next fire scene,
because extrapolation that is not based on science can often lead to erroneous conclusions. Fire
protection engineers, who were gaining fundamental knowledge of physics, chemistry,
thermodynamics, fluid flow and heat transfer, and learning about post-fire artifacts, did not
interact with fire investigators, and thus many opportunities for remedial learning were lost.

The Law Enforcement Assistance Administration collected some of the myths about fire
investigation in a 1977 study entitled “Arson and Arson Investigation: Survey and
Assessment.”>?

The arson investigators surveyed cited interpretation of “burn indicators” as the most common
method of establishing arson. Some of the burn indicators used are alligatoring, crazing of glass,
depth of char, lines of demarcation, sagged furniture springs and spalled concrete. The LEAA
report, after listing the indicators, provided the following caution:

Although burn indicators are widely used to establish the causes of fire, they have
received little or no scientific testing. There appears to be no published material in
the scientific literature to substantiate their validity.

It is recommended that a program of carefully planned scientific experiments be
conducted to establish the reliability of currently used burn indicators. Of

31 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.
*2Boudreau, 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
give false indications (of, say, a fire accelerant). A primary objective of this
testing would be to avert the formidable repercussions of court ruling on the
inadmissibility of burn indicators on the grounds that their scientific validity had
not been established. In addition, the research might well uncover new methods of
value to fire and arson investigators. A handbook based on the results of the
testing program should be prepared for field use by arson investigators.”

This well reasoned recommendation was only partially followed. Without any of the
recommended scientific testing, the National Bureau of Standards in 1980 released NBS
Handbook 134, Fire Investigation Handbook.”®

Based on contributions of material from officials at the National Fire Academy (which was
responsible for teaching most of the public sector fire investigators in the U.S.), this Handbook
gave the imprimatur of the National Bureau of Standards to the indicators that the previous study
had stated had “received little or no scientific testing.” The NBS Handbook further entrenched
the errant mythology of arson investigation in the fire investigation community. It has taken
decades to undo the damage.

In both the Willingham and Willis cases, one of the myths from the NBS Handbook was
repeatedly cited, to wit,

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

The NBS Handbook communicated myths regarding crazing of glass, “alligatoring,” lines of
demarcation, and the angle of “V’ patterns. The myths printed in the NBS Handbook were cited
and repeated in many other textbooks for fire investigators.

In 1985, the National Fire Protection Association Standards Council recognized the lack of
reliability of fire investigations, and formed the Technical Committee on Fire Investigations to
prepare a standard document. Unfortunately, the first edition of NFPA 921, Guide for Fire and
Explosion Investigations, was not published until shortly after the Willingham fire. Even if it had
been published, there is little chance that it would have been accepted. The fire investigation
community resisted this document and the principles it espoused for most of the 1990s.

Fire investigators who were trained at the National Fire Academy prior to 1995 are likely to
harbor a whole host of misconceptions about the proper interpretation of post-fire artifacts. Many
of these individuals still practice fire investigation, and many of them resent the fact that the fire
investigation profession is moving toward a more scientific approach and that a “benchmark” has

*% Brannigan, F.L., Bright, R.G., and Jason, N.H., Editors, Fire Investigation Handbook, U.S. Department of
Commerce, National Bureau of Standards, August 1980.
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been established to measure their performance. Such individuals are likely to be highly critical of
this report.

The State of the Art in Fire Investigation Since 1992

With the introduction of NFPA 921, the fire investigation profession began a movement toward
the implementation of scientific principles in fire investigation. This change has been met with
sometimes-fierce resistance, and it is only since 2000 that the scientific method can be said to
have been “generally accepted” by the relevant community. The first serious challenge to the
“old school” of fire investigators came in 1996 in a case titled Benfield v. Michigan Millers
Mutual.>* In that case, a fire investigator who failed to properly document his observations was
excluded from testifying, and in the appeal from that exclusion, the International Association of
Arson Investigators (IAAIl) filed an amicus curiae brief, in which they contended that fire
investigators should not be held to a reliability inquiry because fire investigation was “less
scientific” than the kind of scientific testing discussed in the Daubert decision of 1993. For a
time, fire investigators were advised by certain attorneys to avoid using the term *science” in
their testimony. Eventually, there were enough court rulings, including the Supreme Court
decision in Kumho v. Carmichael, to convince the majority of fire investigators that it was
necessary to accept the scientific method as the basis for fire investigation. Thus, in the year
2000, the 1AAI formally endorsed the adoption of the 2001 edition of NFPA 921. Currently,
most fire investigators will acknowledge that NFPA 921 is an authoritative guide, and most fire
investigators purport to follow the scientific method, if only out of fear that they will be excluded
from testifying.

A modern investigator, who keeps up with developments in the field, gains the fundamental
knowledge required to understand compartment fire dynamics, and who follows the guidance of
NFPA 921 is more likely to reach a technically valid determination of the origin and cause of a
fire than in the past.

Recommendations

In order to avoid miscarriages such as occurred in the Willis and Willingham cases, first and
foremost, individuals conducting investigations of fire incidents must be provided with
fundamental scientific knowledge of the physics and chemistry of fire as a prerequisite for the
practical application of fire dynamics within the context of the Scientific Method.

The significant lack of understanding of the behavior of fire, as evidenced by the expert opinions
in the Willingham and Willis cases, can and does result in significant misinterpretations of fire
evidence, unreliable determinations, and serious miscarriages of justice with respect to the crime
of arson. Continuous (and in some cases, remedial) education and professional development of
fire investigators is required. There is a wealth of published fire research that routinely goes
unused in the analysis of fires. One of the benefits of fundamental scientific knowledge is that it
allows investigators to continue gaining knowledge throughout their careers through the
understanding and the practical application of the available scientific literature on fire behavior.
A scientific background will improve the quality of fire investigations, allow a greater number

% Michigan Millers Mutual Insurance Company v. Janelle R. Benfield, 140 F.3d 915 (11" Circuit 1998).
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of individuals in the fire investigation community to contribute to the available scientific
literature, provide better quality educational programs that will advance the profession, and help
investigators self-police through quality control. Furthermore, there should be an initial and on-
going technical review of the methods and curriculum being used as instructional materials for
fire investigators, on a local and state level as well as nationally to insure that scientifically based
information is being widely disseminated.

Some changes in the interaction between fire investigators and the criminal justice system are in
order. As stated earlier in this report, if a fire is miscalled as incendiary, there is frequently only
one viable suspect. Criminal defense attorneys, who are accustomed to focusing on the identity
of the perpetrator, are generally unaccustomed to discussing whether or not a crime has, in fact,
been committed, and are generally not trained to distinguish between a correct arson
determination and an incorrect one. Frequently, counsel simply accepts the assertion that a fire
was incendiary, when the evidence might not support that assertion. Education of defense
counsel is, therefore, critical. Even more critical, however, is the education of prosecuting
attorneys. It is they who decide whether to bring an arson case forward in the first place. They
need to exercise appropriate skepticism when presented with an arson determination that was not
arrived at using accepted scientific methodology as set forth in NFPA 921. When a fire
investigator opines, as all of the State’s experts did in Willis and Willingham, that irregular
patterns on a floor were caused by the application of an ignitable liquid, there should be
laboratory confirmation of that opinion. Laboratory testing today is much more sensitive than it
was in the 1970s and 1980s, when “false negatives” were common. Using sensitive methodology
developed by the Bureau of Alcohol, Tobacco and Firearms in the 1980s, fire debris analysis
laboratories can routinely detect less than one microliter of ignitable liquid residue in a kilogram
of fire debris. In fact, most laboratories can easily detect 1/10 of a microliter, or 1/500 of a drop.
The possibility that a building was doused with sufficient ignitable liquid to cause large “pour
patterns” and then all of that ignitable liquid was consumed to a level below the detection limit
of today’s laboratories is indeed a remote one.

Even with a positive laboratory report, however, there must be a logical connection between the
burning and the alleged ignitable liquid. Because of the extreme sensitivity of today’s
laboratories, background petroleum products, such as those from insecticides or furniture polish
applications, credit card slips, adhesives in shoes, and petroleum products in building materials,
may be detected and misinterpreted as foreign ignitable liquid residues, when, in fact, those
residues are naturally occurring.

Because of the increasingly “scientific” approach to fire investigations, and because scientific
evidence is held in such high regard by juries, defendants in arson cases should be afforded the
opportunity to retain an independent fire investigation expert to evaluate the State’s expert’s fire
analysis. Without expert assistance, defense counsel is unlikely to be in a position to render
effective assistance to his client.

Alternatively, the court could appoint a fire expert as a special master to advise the court on the
validity of the State’s fire cause determination. This alternative is rarely used. Although other
scientific endeavors have encouraged the judiciary to equip itself with a source of knowledge,
the trier of fact in arson cases apparently is content with allowing almost any self-professed fire
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expert to testify and the fire investigation community apparently sees no reason to change this
practice. The lack of recognition of inept fire experts by the courts and the lack of self policing
by the fire investigation community may be the most formidable obstacle to improvement in the
prosecution of arson cases.

There is no crime other than homicide by arson for which a person can be sent to death row
based on the unsupported opinion of someone who received all of his training “on the job.” All
that is necessary for a conviction is that the jury accepts that opinion. If an incompetent witness
renders a false opinion in a confident manner, how is a jury to know? The false convictions in
the Willis and Willingham cases illustrate the danger of the current situation. These two
individuals were convicted on nearly identical evidence. It is likely that the only reason Mr.
Willis is still breathing is that he had better access to the effective assistance of counsel. The
State should seriously consider reviewing similar cases, i.e., where people have been sent to
prison for intentionally lighting fires based solely on the opinion of a State Fire Marshal or other
investigator, with no supporting laboratory analysis. There are likely other individuals in prison
in Texas and elsewhere falsely accused and convicted using invalid indicators.

Finally, the justice system should recognize that just because a person has been incarcerated
based on bad science, that is no reason to keep them incarcerated. New knowledge, or the belated
acceptance of old knowledge, should be acknowledged for what is: “newly discovered
evidence.” If an investigator is willing to admit that a citizen was convicted based on bad
science, then the only civilized course of action is to reopen the investigation. It was resistance to
this concept that allowed the state to execute Mr. Willingham, even though it was known that the
evidence used to convict him was invalid. When interviewed by the Chicago Tribune about the
Willingham case, Mr. Cheever (who was involved in the case but did not testify) acknowledged
the validity of published criticism of the conviction. He stated, “At the time of the Corsicana fire,
we were still testifying to things that aren't accurate today, They were true then, but they aren't
now. Hurst, >, was pretty much right on. ... We know now not to make those same
assumptions.”®

Actually, the behavior of fire is no different in 2006 than it was in 1986, so Mr. Cheever’s
statement that “They were true then, but they aren’t now” is very far wide of the mark. The laws
of physics did not change between 1986 and 2006. What is false today was false in 1986 and
1992. The fact that some poorly trained fire marshal believed it does not make it any more true,
although it may make the fire marshal feel better about his errors.

The justice system has no right to take such a “feel good” approach to miscarriages of justice.
Inevitably, when a convict like Ernest Ray Willis is exonerated, someone remarks, “See? The
system worked!” Even by that low standard, the system failed to work for Cameron Todd
Willingham.

To the extent that there are still investigators in Texas and elsewhere, who interpret low burning,
irregular fire patterns and collapsed furniture springs as indicators of incendiary fires, there will

% A reference to Dr. Gerald Hurst, who reviewed both the Willis case at the request of the State of Texas, and who
also reviewed the Willingham case at the request of Mr. Willingham’s appellate counsel.
% 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
help to undo similar miscarriages, and help prevent future ones from occurring.
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Texas Forensic
Science Commission

Justice Through Science

August 31. 2009

VIA REGULAR MAIL

City of Corsicana Fire Chief’s Office
Mr. Donald McMullen

200 N. 12" Street

Corsicana, Texas 75110

RE: Texas Forensic Science Commission - Willis/Willingham
Dear Mr. McMullen:

The Texas Forensic Science Commission is in the process of
investigating the Willis/Willingham matter. We recently received the
enclosed report from Dr. Craig Beyler. The Commission respectfully
requests a response from the Corsicana Fire Chief’s office on the report
prior to our October 2" meeting in Dallas.

If you have any questions. please feel free to contact our office.
Sincerely.
Samuel k. Bassett W

Commission Chair

ce: TFSC members
Dr. Craig Beyler



B¢ Texas Forensic
_@ Science Commission

— Justice Through Science

February 11, 2009

Samuel E. Bassett, Chair

Minten, Burton, Fester and Colitns, PC.

Mr. Paul Maldonado. State Fire Marshal
Texas State Fire Marshal’s Office

333 Guadalupe

Austin, Texas 78701

Dr. Garry Adams

Call,
Texas AGM Untversity

sf Veterinary Medicine

Dr. Arthur Jay Eisenberg

;f:f”’:r”{:f“ RE: Texas Forensic Science Commission Complaint
Dr. Stanley R. Hamilton Dear Mr. Paul Maldonado:

The Uni ersity of Texas =
M e Ganer Genter In accordance with our previous correspondence, The Texas
Dr. Jean Hampton Forensic Science Commission is beginning their investigation of the two
College of Pharmacy € Health Sciences arson cases as listed below:

Texar Southern University

College

Dr. Sarah Kerrigan I. State of Texas v. Cameron Todd Willingham: The Willingham fire
Prograrm occurred in Corsicana, Texas on December 23, 1991,

State of Texas v. Ernest Ray Willis: The Willis fire occurred in
Iraan. Texas on June 11, 1986.

Forense Scrence
Sam Houston State University

28]

Alan Levy

f_f {_a_ Diserice Attarney’s Office
I am enclosing the Texas Forensic Science Commission complaint

form submitted for the above cases. The Commission respectfully

requests any comments or response to the complaint from the State Fire

Marshal’s office that may assist in this investigation by March 15", 2009.

Dr. Sridhar Natarajan

Risdynarmic Research Corporation

Aliece Watts

Integraced Forensic Laborawries

You are also invited to send a personal representative for the State
Fire Marshal’s office to the next Commission meeting in Austin, on March
27" 2009. This is not a requirement to have input into the investigation,
but an invitation. We will update you on the specific location for the
meeting at least two (2) weeks prior to the next meeting date.

Your cooperation in this matter is greatly appreciated.

Sincerely,
Commission Office

Leigh Tomlin 4 o A
Commission Coordinator W,Q &. ACM x5

Texas Forensic Science Commission Samuel E. Bassett WMY\
Sam Houston State University Commission Chair
College of Criminal Justice ce: TESC members

Box 2296
816 17" Street
Huntsville, TX 77341-2296

Phone: 1(888) 296-4232
Fax: 1({888) 305-2432



CORSICANA FIRE DEPARTMENT

AN EQUAL OPPORTUNITY EMPLOYER

September 29, 2009

Samuel Bassett, Commission Chair VIA EXPRESS MAIL
Leigh Tomlin, Commission Coordinator

Texas Forensic Science Commission

Sam Houston State University

College of Criminal Justice

Box 2296, 816 17" Street

Huntsville, Texas 77341-2296

Re:  Willingham Matter
Dear Mr. Bassett and Ms. Tomlin:

Enclosed please find my response to Dr. Craig Beyler's report, which you requested in your
letter of August 31, 2009. I trust you will circulate copies of this response to those individuals who
need it.

If you have any questions, please feel free to contact me.

Very truly yours,

b Y P20l

Donald McMullan, Fire Chief
City of Corsicana

200 N. 12TH STREET, CORSICANA, TEXAS 75110 (903) 654-4956
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AN EQUAL OPPORTUNITY EMPLOYER

September 29, 2009

Leigh Tomlin, Commission Coordinator
Texas Forensic Science Commission
Sam Houston State University

College of Criminal Justice

Box 2296, 816 17" Street

Huntsville, Texas 77341-2296

Re:  Willingham Matter
Dear Ms. Tomlin:

Thank you for providing me with a copy of Dr. Craig Beyler’s report on the Willingham and
Willis criminal arson cases. | have not studied his findings regarding the Willis case. You have
asked that the Corsicana Fire Chief’s office respond to the report and, to the extent that [ am able,
I will do so. However, because of my lack of firsthand knowledge of the incident, I don’t believe
my response will be as complete or thorough as you might want.

I have been the Corsicana Fire Chief since January 1999. 1 wasn’t employed by the City of
Corsicana at the time the Willingham incident occurred or at the time it went to trial. My knowledge
of the case is very limited. I have only recently (after we received your letter of August 31, 2009)
attempted to review the trial transcripts and the witness statements involved in the investigation. |
don’t have access to Fire Marshal Vasquez’s report, Assistant Chief Fogg’s report, the physical
evidence or the video and audio tapes. The video tapes and photographs might be very helpful.
Because of the short time I was given to respond, I had to get some assistance in drafting this
response. I will focus on Assistant Chief Fogg, but may comment from time to time on issues
regarding Fire Marshall Vasquez.

GENERAL OBSERVATIONS

i, Dr. Beyler is correct that NFPA 921 is a reliable source of information for the
documenting and investigating incidents involving fire and arson (p. 1-2 of his
report).  But, by Dr. Beyler’s own admission, NFPA 921 wasn’t published until
after the Willingham incident (and trial) occurred. Dr. Beyler says that even though
NEFPA 921 was well established by 1995, it was not universally acknowledged until
more than three years after that. That is probably true. Therefore, it is not
remarkable that the investigators did not employ a methodology that was not yet

200 N. 12TH STREET, CORSICANA, TEXAS 75110 (903) 654-4956
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Texas Forensic Science Commission
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published or accepted. Having said that, it may very well be that the fire
investigators did use many or some of the principles stated in NFPA 921, since some
of those specific principles were known in 1991.

Dr. Beyler continually uses the phrase “standard of care.” NFPA 921 speaks in terms
of Recommended Practices and Standards. As I understand it, the phrase “standard
of care” is usually used by lawyers and judges when talking about medical care.
Corsicana runs an EMS service and that phrase is used to describe what a reasonably
prudent EMT (or nurse or physician) would do under the same or similar
circumstances based on accepted medical practices. The use of the phrase in this
context leaves the impression that Dr. Beyler’s report is being written much like an
expert witness report in a lawsuit — that is, Dr. Beyler is assuming the role of an
advocate and not acting as an objective, independent voice. Given some of Dr.
Beyler’s distortions of the trial record, as described below, it may be that he has
assumed the role of an advocate.

On page 2 of his report, Dr. Beyler says that Assistant Chief Fogg and Fire Marshal
Vasquez admitted there were other possible hypotheses that were consistent with the
facts of the case, but those alternative hypotheses did not “alter” the investigator’s
opinions. A fair reading of the trial testimony establishes that the investigators were
asked about alternative causes of the fire. And, in fairness to the investigators, they
gave reasons as to why those alternative causes were considered to be remote.

Dr. Beyler makes the statement that because the Willingham case was “finalized” in
2004, it is appropriate to examine the case using “current and contemporaneous”
standards. (p. 5). Is he suggesting that it is appropriate to judge the adequacy of the
1991 investigation using 2009 methodology?

Although Dr. Beyler talks a great deal about a “contemporaneous standard of care,”
the attorneys who defended Willingham have stated in newspaper stories that they
were unable to find an expert who would contradict Fire Marshal Vasquez. Thus, the
“contemporaneous standard of care” in 1991 referred to by Dr. Beyler appears in the
real world to have supported Assistant Chief Fogg and Fire Marshal Vasquez, not
contradicted them.

Although Dr. Beyler concludes that the fire inves