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The 
Fire Investigator 

and 
Explosions

Author: Joseph M. Ellington, B.S.

Explosions
NFPA 921 Guide for Fire & Explosion 
Investigations (2021 ed.), and the IAAI-CFI® 
certification program, have evolved as standards 
to identify and establish guidelines and 
recommendations for the safe and systematic 
investigation and analysis of fires and explosions 
and to verify the fire investigator’s knowledge, 
training, experience, and expertise in both.

Chapter 22 of NFPA 921 is dedicated to the 
investigation of explosions. As is true with 
the entire guide, however, it is not intended 
as a comprehensive scientific or engineering 
text, and users are cautioned that additional 
technical resources, training, and education 
may often need to be utilized in an investigation. 
This cautionary declaration is particularly true 
concerning explosion investigations that many 
investigators approach with less confidence  
than fires.

Fundamental to explosion investigation is the 
concept of what an explosion is. Explosions 
can occur before, during, and after fires and 
can be either their cause or result. Although the 
underlying chemical nature of fires and explosions is similar, their physical processes and effects are quite 
different. Although the rate at which their underlying chemical reactions occur (e.g., rapid vs sudden) is often 
cited as their primary difference, this simplification ignores more important differences in their physical aspects.

NFPA 921 defines an explosion as” the sudden conversion of potential energy (chemical or mechanical) into 
kinetic energy with the production and release of gas(es) under pressure. These gases then do mechanical 
work, such as damaging the confining vessel, moving, or shattering materials (See Figure 1), and injuring 
occupants or those nearby.” [1]

Figure 1 – Explosion in Progress
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Ignition of walls (Part I)

Author: Vyto Babrauskas

Abstract
In the investigation of fires, questions sometime arise concerning the potential ignition of wall 
surfaces. Often, the question is whether a certain fuel package, burning by itself, has the potential 
to ignite a given wall type. Two ancillary questions are also likely to arise: How does the distance of 
the fuel package from the wall affect the outcome, and how would changing the wall material affect 
the outcome? This paper examines the research on the topic, and the available data. The question 
is relevant to both interior and exterior exposures, but at the level of detail analyzed, distinctions 
do not need to be made. It is shown that research is surprisingly scant and incomplete. But some 
guidance can be taken from existing studies. Furthermore, specific experiments may be needed if 
the desired questions cannot be answered based on available research. Some guidance is offered 
on conducting needed laboratory tests and also on interpreting existing test data. The scope of the 
study is small or medium burning fuel packages, and the paper does not explore ignition of walls 
from large, remote flames, such as emanating from a nearby burning building.

Introduction

With regards to understanding the ignition of building components in a fire, walls likely rank foremost in 
importance. The primary components of a building can be considered to be walls, floors, ceilings, roofs, doors, 
and windows. Combustible floors may readily be ignited by locally burning fuel packages sitting on the floor, but 
sustained, long distance flame propagation along floors is unlikely unless the compartment reaches flashover 
conditions and a fully-developed fire ensues. This is due to two reasons: (1) air inflow is such that flame spread 
is ‘against the wind,’ the least favorable condition for flame spread1; and (2) the radiation view factor is likely to 
be low. This is because buoyancy makes flames rise upwards, that is, away from the vicinity of the floor. Flame 
spread along floors was documented extensively in the dissertation of Van Hees2,3, while NIST reported some 
early experimental studies4. Flame spread on ceilings can progress rapidly, since it constitutes ‘wind-aided’ flame 
spread. However, unless the ignition takes place at ceiling level, large flames are likely to be required for flaming 
to reach the ceiling and ignite a combustible ceiling cladding5. Ignition of roofs is exceedingly common in wildland 
fires, due to lofted firebrands6, but is less common for fires originating inside buildings, since ignition sources are 
only occasionally likely to be present at the roof location.

Ignition of windows and doors is also of only infrequent interest, apart from wildfire exposures. Understanding 
the behavior of windows and doors can be important for developing a fire spread scenario, but the role of these 
components is not primarily as ignition targets. Windows may readily transmit a fire through the glazing by 
radiant heat transfer7, even if window flames and glazing are of noncombustible materials. Plastic window frames 
may also abruptly fail and fall out, leaving an opening8. The role of doors can be important in many fire scenarios, 
since (1) doors may be open and thus nullify any fire resistance properties of the wall in which they are located; 
or (2) flimsy doors may easily burn through, transmitting fire bodily into the adjoining space. A residential hollow-
core or paneltype wood door may not survive much more than about 5 min in a fully-developed room fire9,10,11. 
Thus walls are the components where ignition behavior may play the greatest role in the contribution of building 
components to fire development. Walls are quite likely to have potential ignition sources located in their vicinity 
and, once ignited, are likely to show upward flame spread (wind-aided), which can be rapid. As a result, it is 
important to understand the factors which influence the propensity of combustible wall claddings to ignite and, 
consequently, to be able to propagate a fire. This is the first study which endeavors to review what is known on 
this topic and to develop some guidance for analysis of fire incidents.

Characterization of ignition sources

The fire safety profession has not come to terms yet with regards to adequately describing and quantifying the 
effects of ignition sources. Prior to the 1980s, the profession would describe ignition sources in constructional 
terms. For example, wood cribs might be described in terms of stick length, sectional size, number of layers, 
number of sticks per layer, etc. Gas burners would be described in terms of fuel type, flow rate, and design 
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Robert K. Toth, IAAI-CFI

We have all seen or used scene marking tools such as evidence tents, labels, paint sticks, 

etc., in identifying key pieces of artifacts at fire scenes. Some of you may also be familiar 

with (soon to be a future article) the evidence labels I carry on my smartphone and use 

for marking items on a fire scene. 

Expanding on the ways to 
document evidence, IAAI 
member Dávid Petrétei emailed 

me from Budapest, Hungary, 
with information on “Markjector.” 

Markjector is a contactless crime 

scene marking system. It is a 
hand-held projector tool attached 

to a commercial flashlight or 
torch. It can project a wide range 

of crime scene marking tools, 
especially arrows and evidence 
numbers. 

Projected light as a marking 
tool has many advantages. The 
marking can be done without 
contact and contamination. It 
can be done in hard-to-reach 
places, at a distance, and on 
challenging surfaces. The tool 
is straightforward to change the 

angles or size of the marks, place 

them in different positions, and aid 

in the review of the photographs 

where these projections are 
captured. István Havas, a crime scene investigator from the Budapest Police 

Department, is the inventor of the Markjector.

Knowing that most of us work in darkened environments, I asked about the 

effectiveness of using flash photography. Mr. Petrétei sent me photographs 

taken in darkened rooms with the Markjector, and the projections were easily 

observable. From a distance, zooming in, or close up, the projected marker was 

easily observed in all the photos.
I have seen the light!... and predict this becoming a useful tool for the investigative community in the future. According 

to Dávid, production of the tool has just started. More information and example photos can be found at the following 

website: http://markjector.hu/ 
I always encourage you who have ideas or techniques to share them with the membership. I have received a few and 

hope to highlight them in the future. You do not have to write an entire article but drop me an email with the idea or 

technique at irisfire.robert@gmail.com. So that my email program does not immediately toss you in the "junk mailbox" 

because it does not recognize your name, please place "Seen on Scene" in the Subject line of your email. After 

reviewing the email and your idea, I will contact you if I need additional information for the article.

I'm Seeing the Light 

By Robert K. Toth, IAAI-CFI®This edition of Seen on Scene is probably better said to be 

"Not Seen on Scene…. YET!" 

Capture 1Indoors, outdoors, or at a distance, 

the projected images can still be 

captured on a digital image.
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Arson in Indian Country How McGirt Changed the 
Oklahoma Landscape

Ashley N. Stephens, M.F.S.
In July of 2020, the Supreme Court of the United States decided  

McGirt v. Oklahoma. In essence nearly one-half of the State of Oklahoma  

reverted back to Indian Country. As a result the criminal jurisdiction, to include  

arson investigations, have drastically changed. Resources and manpower are  

now stressed to breaking points. Thousands of cases are now being retried  

due to this monumental ruling.On July 9, 2020, the Supreme Court of the United States 

(SCOTUS) issued its ruling in McGirt v. Oklahoma. 140 

S.Ct. 2452 (2020). The ruling drastically changed the 

criminal jurisdictional landscape of Oklahoma. It is a ruling 

that made very few headlines elsewhere, but the long-term 

ramifications will substantially affect Oklahoma as well as 

federal prosecutions of arson cases.
In McGirt, Jimcy McGirt, who is a member of the Seminole 

Nation, had been convicted of three serious sexual crimes 

by the State of Oklahoma. McGirt was serving a life 

sentence in the Oklahoma Department of Corrections. 

McGirt appealed his conviction arguing that he was 

a member of a federally recognized tribe. He further 

argued that the crimes occurred within the reservation 

of the Muscogee Creek Nation and as a result, the State 

of Oklahoma did not have the requisite jurisdiction to 

prosecute him.The primary issue on appeal was whether the Muscogee 

Creek Nation Reservation was disestablished or did it 

remain “Indian Country.” McGirt argued that the United 

States Congress (Congress) created a reservation for the 

Muscogee Creek Nation and according to a treaty signed 

in 1833 between the United States and the Muscogee 

Creek Nation, it created a "permanent home to the whole 

Creek Nation of Indians." The treaty also promised that 

the United States would "grant a patent, in fee simple, 

to the Creek Nation of Indians for the [assigned] land" 

to continue "so long as they shall exist as a nation and 

continue to occupy the country hereby assigned to them." 

The State of Oklahoma argued, unsuccessfully, that the 

reservation had been disestablished. The Supreme Court 

held that the Creek Nation still exists to this very day and 

once a federal reservation is created, only the United 

States Congress can disestablish it.1 As such, the state of 

Oklahoma lacked jurisdiction to prosecute McGirt; he could 

only be prosecuted by the authorities in “Indian Country” or 

by the federal government. Based on the McGirt ruling, a 

state is now limited in its prosecution of certain cases by or 

against Indians in “Indian Country.” It is important to note 

that states are otherwise free to apply their criminal laws 

in cases of non-Indian victims and defendants, including 

within “Indian Country.”The Major Crimes Act (MCA) is defined in 18 U.S.C. §1153 

– Offenses committed within Indian Country. It allows the 

federal government to prosecute certain crimes, even 

when committed on tribal lands. The enumerated offenses 

are: Murder, Manslaughter, Kidnapping, Maiming, a felony 

under chapter 109A, Incest, Felony Assaults, Felony Child 

Abuse or Neglect, Arson, Burglary, Robbery and a Felony 

Under Section 661. There are other laws not expressly 

Image courtesy of the Library of Congress
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Cameron Novak, Electrical/Fire Research Engineer with the ATF’s Fire Research Laboratory. 

He is a licensed electrical and fire protection engineer and holds the IAAI’s Certified Fire 

Investigator and Certified Instructor certifications.

We’ve all experienced it. You’ve walked across your carpeted floor and touched a 

doorknob, only to receive a little shock. What you’ve just experienced is a static 

electric discharge. But how and why does that happen?

Electrons, the fundamental driver of electricity, can transfer between two objects merely through contact. An 

object that gives up electrons becomes positively charged and an object that receives electrons becomes 

negatively charged. These electrons can accumulate over time, leading to a stored charge. A static electric 

discharge is the flow of electrons between objects with different levels of stored charge [1]. The discharge 

generally returns those objects back to a neutral state and can sometimes create an arc. When you walk 

across your carpeted floor, your body picks up extra electrons, making you negatively charged compared 

to your surroundings. The shock you feel when you touch a doorknob is the discharge of those electrons, 

returning your body to an electrically neutral state. If you were to stop moving and not touch anything, 

eventually those charges would dissipate, and you would become neutral again. 

You’ve also seen pictures of a person whose hair stands up because of a static charge (Figure 1). That 

happens because like-charges repel each other and try to get as far away from each other as possible. In 

this case, those charges do that by making the individual strands of hair stand up to create as much space 

between the charges on the hair. 
Static charges can build up not just in solid objects but liquids as well. The rate of charge buildup is 

dependent on several factors including the material and/or fluid types, the volume of fluid transferred, and the 

rate at which that fluid is transferred. Filling a portable gasoline container can generate charges. When you 

fill that container in the back of a car, the container is electrically insulated, and those charges have nowhere 

to go. By placing the container on the ground before filling, those induced charges have a place to go so no 

appreciable buildup ever occurs. 
Another form of static electricity we often see is lightning [2]. The warm air in a cloud contains water droplets 

and the cold air has ice crystals. Because the warm air is less dense, it rises to the top of the cloud bumping 

By Cameron J. Novak, P.E., ATF – FRL

Static Electricity

Electrical Shorts #5:


