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Trigl Court No. 24,4670 (B)

) & [INTHE DISTRICT COURT
EX PARTE :
& 366 JUDICIAL DISTRICT

CAMERON TODP WILLINGHAM . & NAVARRO COUNTY, TEXAS
REPORT OF DR, GERALD HURST

‘The fire Investigadon report of the Texas State Fire Marshal's Office In this case ks a
remarkable document. On first reading, a contemporary fire origin and cause
analyst might well wonder how anyone could make so many critical errors in
Interpreting the evidence. However, when the report Is looked at In the comtext of
Its time and in light of a few key advances that have been made In the fire
Investigation fleld In the (ast dozen years, It becomes obvious that the report more
or less simply reflects the shortcomings In the state of the art prior to the beginning
of serlous efforts to Introduce standards and to test old theorles that had previously
been accepted on falth,

Within a few weels of the Issitance of the Fire Marshal's report, the first edition of
NFPA 921, "a Gulde to Fire and Explosion investigadon was published by the
Natlonal Fire Protection Assoclation, This landmark publication was developed by a
committee of over 30 well-respected fire experts elected by NFPA members. It
was assembled through a process which met all the requirements of an ASTM
standard. Since then, NFPA 921 has become the de facto standard of care for the
fire Investigation community and will appear In Its 5° edition In early 2004. As
will be shown Later, most of the conclusions reached by the Fire Marshall would be

_considered Invalld in light of current knowledge.

The following s a Ikt of key references contalning Information which Is relevant to
:hg present case and which became known only after the subject fire Investigation:

1. NFPA 921, "A Gulde o Fire and Explosion Investigation,” The National Fi
Protection Assoclation, 1992, 1995, 1998, 2001 b

2, “Unconventional Wisdom: The Lessons of Oaldand,” Tre Fire and Arson
Investigator, Vol, 43, No. 4, June. 1993,

3. “The Lime Street Fire: Another Perspective,” The Fire and Arson Investigator,
Vol. 43, No. 1, Sept. 1992. :
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[Cltes a- full-seale reproduction of a firé analogous to Willingham’s In whilch a fire
thought to start In a hall by an accelerant ks shown to have resulted from flashover
in an adjacent room. Test was run by prosecu_dun, who dropped arson case.]

4. USFA Fire Bumm Pattern Tests, FA 178, 7/97 Federal Emergency Management
Agency, United States Fire Adminktraton, 1997

S. Flamable and Combustiblo Liquid Spill/Butn Patterns, NI Report 60400, 1997
6. "KIHs Fire Investigation,” Fifth Edition, Copyright 2002

The fire scene

The fire scene structure was a small wood-frame house, The areas relevant to origin
and cause determination were a bedroom In the northeast comner of the house,
contected via a doorway In the west wall to a hallway which ran north and south,
The southem end of the hallway opened through the front (north) door onto a
cement porch. The doorway to the porch had an aluminum threshold plate.

The bedroom contalned, presumably Inter alia, two baby cribs, a bed and a heater.
The room had one window In the south wall and two on the east wall. During the
fire, extensive flaming had occurred out through the windows and there was
extensive and varfable five damage to the floor as well as low bum on walls.

The heavy damage to the floor extanded out the bedroom door Into the haliway,
where It ran a short way to the south. and all the way notth to the cement porch.

There was also peripherat low charring to the walls adjacent to the northem portion
of dﬂ: hal!w;y and to the exterior face of the north wall of the bedioom adjacent
to the porch.

The front door was consumed by fire, a screen door showed Charring under hs base
and the wood under the aluminum threshold was charred,

In the bedroom there was a window with remnans of crazed glass present.

The Fire Marshal's Conclnsions vs. New Technology
In his report, the Invesdgator for the Texas State Fire Marshal's Office announced
that he had found more than 20 Indlcators of incendtartsm. The Indicators he clted

as.such were crazed glass, multlple origins, brown rings on a cement porch, low
burns on walls In the Bedroom/hall area, Vrpatterns on walls, charring 1o the base
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of a screen door, a positive analysls for kerosene (“mineral spiris of kerosene”),
bumned wood under an aluminum threshold, ties bumed from underneath, and an
unnumbered occurrence of so-called "trallers,” "pour pattems,” and *puddie-
configuradons.”

ralierg, pouy pattetns and puddle configwy .o 'H A dwade 3]’0, ﬂre
Investigators would often look at a post-flashover fire scene and note various burn
patterns of varying degree which appeared to be shaped ilke Inegular pouts of
{iquid. It was fairly common practice for the Investigator to cita these patterns as
proof of the use of an accelerant, With the advent of NFPA 921, it became more
and more widely realized that post-flashover burning In a room or haflway produces
floor bumn patterns which cannot be differentlated from bums Iimagined to be
caused by liquid accelerants. Full scale testing, as reported In reference 6 above,
showed that post-flashover buming, even of relatively short duration, makes it
Impossible to Identify accelerant bums visually. Thus it becomes Impossibls to
visually identlfy accelerant patterns under these conditlons.

The subject fire Included post-flashover burning of considerable duration as
evidence by the hallmark of flashover, flames pouring from windows and doors.

Muitiple Origins: The Fire Marshall reported multiple fre orfgins. Actual
muicple fire origins create a powerful case for arson, However, multple origins
<an only be demonstrated whan two or more aréas of fire are complevely isolated
from one another. In this post-flashover fire, alf of the burn areas were clearly
contiguous In the sense that they were at laast joined by obvious radlation and/or
conduction mechanlsms. The finding of multiple origins was Inappropriate even In
the context of the state of the art In 1991,

* VePatterns: Contrary to the Fire Marshal's report, V-patterns are only sometimes

Indicators of the point of origin of a fire and only rarely Indicators of the use of a
liquid accelerant. If a fire k snuffed out before flashover, a V-pattemn, such as one
above a coffee maker may suggest that the object below the V started the fire. .
However, once a fire passes the flashover stage, orfginal pattems often become
overwhelmed and new V-pattemns will form from the burning of such common
ltems as woodets door frames, combustible objects on the floor, etc, The effect of
post-flashover burning on the appearance and disappearance of V-patterns parallels
the effects on floor pattemns.

Burnsd wood under aluminum threshold: The fire Marshal alleged that the
¢harring of wood under the aluminum threshold was caused by a liquld accelerant
burning under the threshold, This phenomenon Is cleardy impossible. Liquid
accelerants can no more bum under an aluminum threshold than can grease burn In
a sidllet even with a loose-fitting lid, The charring of wood under 2 threshold is a
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common occurrence In post-flashover fires. The thermal radladon at doorways &
extremely. high because of the turbulent mixing of hot, fuel-rich gases with
Incoming fresh afr. This radlation If often high enough to actually melt the threshold
(680 degrees C).

Ten years ago melted thresholds or charred underiying wood were routinely _
classifled a5 accelerant-induced phenomena. Today, Itls tmabook knowledge that
the effects are caused by radfation. See "Kirk's Fire Investigation,” Fifth Edition,

Copyright 2002.

Thas burned from accelerant underneath: A liquld accelerant will not bum
undemeath a tile on the floor any more than It will under an aluminum threshold.
Burning undemeath 2 tile s caused by the tle curling under post-flashover radiadon
and thereby exposing Its Jower surface to the heat. Kerosene-llke materfals will bum
only with great difficulty even on the top surface of tile material. They tend to
self-extingulsh leaving unbumed kerosene behind and have fittle effect on the tfe.
See reference 5 above, Flammable and Combustible Liquid Spill/Burn Patterns, NIJ
Report 604-00, 1997 -

Crazed Glass: The idea that crazed giass Is an Indicator of the use of a Hquid
accelerant ks now clissified by the fire investigation as an "Old Wives Tale,” Crazed
glass s cawsed by the rapld chilling of hot glass by water used to extdngtilsh the five.
This Information was first published following the Investigation of a fire stonm In
Oaldand which destroyed many homes and later confirmed by laboratory tests. See
reference 2 above, “Unconventional Wisdom: The Lessons of Oalland,” 1993.

Brown rings on the cemant porch: The Identification of the presence of an
accelerant based on brown rings on a cement floor is baseless speculation. A great
deal of brown rust and soluble iron salts Is created at fire scenes, When the puddles
of fire hose water evaporate they often leave brown material trapped in the surface
pores of the cement. The presence of al accelerant can only be established by
chromatographic analysis in the laboratory,

The Positive Accelerant Analysis: The fire Marshal reported that kerosene was
found In a slngle sample of wood taken from bottom the doorway adjacent to the
cement porch. What the analyst actially reported was "minera} spirits of
kerosene,” which Is not the same thing as kerosene. A burned can of charcoal
lighter was also found on the same concrete flcor. Charcoal lighter fuld belongs to
the class of liquids labeled "mineral splrits of kerosene.” Therefore, the presance of
this materlal Is an expected naturaf occutrence in the wake of a fire. Fluld from the
can would be dispersed an floated across the concrete by the action of the
Immiscible water from the fire hoses.
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Signed on the /3 _ day of Fabryary 2004,

nlh Y 1rnds

PaGE 9l

Dr, Gamald Hurst
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