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Facts common to the investigation of many alleged electrically caused fires are given
with examples. Usual electrical causes of fires are listed. Common sense suggestions
are given that would apply to many fire investigations, electrical and non-electrical.

ELECTRICALLY 
CAUSED FIRE AND 
THE EXPERT

THE MOST COMMON CAUSES OF ELECTRICAL FIRES ARE  

IMPROPERLY USED/OVERLOADED/ FAULTY:  OUTLETS  •  APPLIANCES 

LIGHT FIXTURES •  EXTENSION CORDS  •  SPACE HEATERS  •  WIRING

Most investigated fires are settled out of court. However, a fire investigator needs to be ready for court. The courts 
require “qualified” expert witnesses. For an electrically caused fire the fire investigator should either have sufficient 
electrical qualifications or work with someone who does.

An expert witness can offer opinions in court while under oath. For example an electrical expert witness might say 
in court, “It is my opinion the house fire started because of faulty wiring.” The expert’s opinion might not be the 
same as that of other parties in a court case, but the opinion is available for consideration by the judge and jury. A 
non-expert witness would not be allowed to state an opinion in court.

If you are going to testify in court on an electrical matter as an electrical expert witness, the court will have 
to accept that you are qualified. An electrical engineer with a PE (Professional Engineer’s License) is usually 
assumed to be qualified to be an electrical expert witness by the court provided he or she is testifying in their area 
of electrical expertise. Besides electrical PEs the court might also accept other electrical experts such as licensed 
electricians, CFIs (Certified Fire Investigators) with appropriate and documented electrical knowledge, or Ph.D. 
scientists or electrical engineers with appropriate electrical knowledge.

Moral: KNOW YOUR SUBJECT AND HAVE PROOF THAT YOU KNOW IT.

The electrical expert, like all fire investigators, helps non-experts understand what happened. Knowing the subject 
and being able to clearly describe what happened are very important.

One investigation that I did was of a vehicle that had been parked in an outside airport parking lot. The owner 
claimed that the vehicle had been struck by lightning. It was an expensive vehicle with many built-in electrical 
systems. After the alleged lightning strike electrical systems throughout the car were not operating. Fortunately 
photographs had been taken of it before it was towed. The photos of the tires clearly showed burn marks from 
the wheel rims across the tires to the ground. My client was the insurance company that was covering the car. I 
explained to the insurance adjuster that the burn marks indicated there was a lightning strike. The adjuster told 
me that was not what they hoped to hear, but thanked me for looking at the case, and that the insurance company 
would now pay the damage claim without further delay.

Moral: USUALLY THE CLIENT JUST WANTS A CLEAR UNDERSTANDING OF 
WHAT HAPPENED.

ELECTRICALLY ELECTRICALLY 
CAUSED FIRE AND CAUSED FIRE AND 
THE THE EXPERTEXPERT

By Stephen Tubbs, M.Sc.
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Forensic Fire Dynamics 
Analysis & Fire Modeling  
By: Joseph M. Ellington, IAAI-CFI

The article describes how the internal conceptual model historically used by fire investigators is evolving into a systems approach 

formally grounded in the scientific method. A discussion of what a model fundamentally is provided. Single-Equation, Procedures, and 

Full-Scale fire models are identified and a description provided of how each can applied to issues arising during fire investigations.

In the past, fire investigation was a discipline where emphasis was placed on the skill and experience of the investigator 
rather than on sound methodology and knowledge grounded in a systematic and scientific approach. The final outcome of 
an investigation depended largely on witness descriptions and the experience, often perceived rather than actual, of the 
investigator. Fire dynamics analysis and modeling have evolved as tools for investigating fire related issues fueled by demands 
for a systematic and scientific approach to investigations rather than reliance on an experienced based one.

The forensic analysis of a fire involves the credible evaluation of information about the environment, the 
building and its contents, the fire, and elements of human interaction that together as a system, shape and 

influence the development of a fire over time and determine its outcome. As an observer and participant in this 
system, the investigator plays a crucial role in the process. Data is often unknown or incomplete and elements 

of human interaction that influence changes in the environment are frequently ambiguous or contradictory.

The systems approach is not a new concept and is based on the premise that breaking down a complex 
concept into simple easy to understand units helps in better understanding its complexity. The approach 

concentrates on the holistic entity of the system without neglecting its components and attempts to understand 
the role of each component while simultaneously understanding the activity of the whole system. The figure 

below visually describes the systems approach and its application to fire investigation.
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Candidates for IAAI Second Vice President

2020 Election
Election to be held at ITC 2020                                           

   Las Vegas ∫ Voting starts on March 3rd.
 

HOW LONG HAVE YOU BEEN A MEMBER OF THE 

IAAI? 35 Years

HOW MANY ANNUAL MEETINGS HAVE YOU 

ATTENDED; WHICH YEARS? 14 (1997, 2008, 2009, 

2010, 2011, 2012, 2013, 2014, 2015, 2016, 2017, 2018, 2019)

WHAT IAAI COMMITTEES HAVE YOU SERVED ON; WHICH YEARS? 

Public Agency Advisor Committee (Chairman) - 2013 to Present

Tagline Adhoc Committee (Year unknown, Possibly 2013) Executive 

Director Vetting Committee (2018)

Budget and Finance Committee (Chairman 2019, member 2017 to 

Present) CFITrainer.net Steering Committee – 2012 to Present

CFITrainer Adhoc Committee on Funding (2019) Board of Directors 

(2014 to Present)

DO YOU REGULARLY  ATTEND YOUR STATE/PROVINCIAL  CHAPTER  

MEETINGS AND ACTIVITIES?  YES 

OFFICES HELD STATE/PROVINCE CHAPTER? SC Chapter – Board of 

Directors 1990 to 1992

PLEASE LIST ANY INTERNATIONAL OFFICES HELD, SPECIAL PROJECTS 

OR COMMITTEE WORK, INDICATING YEARS OF SERVICE.

NFPA 921 Technical Committee – Chairman 2008 to Present, Member 

1992 to Present NFPA 1033 Technical Committee – Alternate 2009 to 

Present

NFPA Professional Qualification Correlating Committee – Principle 

2017 to Present NFPA Fire Investigation Units Technical Committee – 

Chairman - 2018 to Present

Organization of Scientific Area Committees (OSAC) Principle 2015 to 

2019, Affiliate member 2019 to Present

DESCRIBE, IN 100 WORDS OR LESS, WHY YOU FEEL YOU ARE QUALIFIED 

FOR THIS POSITION:

I have spent the last 42 years involved in fire investigation in the fire 

service, law enforcement and private sector. I have investigated thousands 

of fires and testified dozens of times as an expert witness in local, state, 

and federal jurisdictions all over the country. In addition to conducting 

fire investigations, I have dedicated my career to the furtherance of 

professionalism, science, and the use proper of methodology. Serving the 

last 5 plus years on the IAAI Board of Directors has provided great insights 

into the organization. I would like to continue using these leadership skills 

and experience for the IAAI.

WHY DO YOU WANT TO BECOME A DIRECTOR OR OFFICER OF THE IAAI? 

Just over 42 years ago I was bit by the fire investigation bug. 42 years later, 

I have investigated thousands of fires and testified as an expert witness 

numerous times in local, state, and federal jurisdictions. Giving back to this 

association was the primary motivator when I was first nominated for the 

Board in 2013 by Past President Rodney Pevytoe and continues to be my 

motivator today.

WHAT DO YOU BELIEVE ARE YOUR BEST LEADERSHIP TRAITS, AND 

HOW WOULD YOU USE THEM AS A DIRECTOR OR OFFICER OF THE IAAI? 

A leader must possess and demonstrate vision, fairness, integrity, and a 

strong work ethic. Using all these qualities, a leader must build a consensus 

to accomplish the vision. During my 27 plus years working with committees 

and organizations, I have used this inclusive leadership style and look 

forward to using these qualities as Second Vice President.

WHAT STEPS DO YOU BELIEVE SHOULD BE TAKEN TO GROW 

MEMBERSHIP? Non-international members within our chapters are a major 

avenue for growth. We must communicate the value of the International to 

these dedicated chapter-only members. This begins with the leadership 

communicating the tremendous value of the association. We instituted a 

50% first-year membership discount for new members, which has been a 

great success. The second avenue is involvement with organizations and 

associations of similar interests. We should actively be seeking partnerships 

with these organizations.

HOW WOULD YOU PROPOSE TO IMPROVE RELATIONSHIPS AND 

COMMUNICATIONS BETWEEN THE INTERNATIONAL AND CHAPTERS?

We must be actively communicating with and listening to the needs 

of our chapters. That active involvement begins with the leadership. If 

the leadership is actively involved, then the bond with the chapters and 

members is strong. The relationship and communication begin with the 

leadership.

WHAT ARE YOUR RECOMMENDATIONS FOR FUTURE FUNDING OF 

CFITRAINER.NET?

As long as we can receive federal grants, we should continue to apply. No 

mechanism explored can replace the money the grant provides. However, we 

must implement a plan so that in the event obtaining the grant is no longer 

feasible or we have not obtained the grant in two years, a fee structure 

can be implemented. A reasonable subscription fee must be considered. 

In addition, seeking additional sponsors or individual grants for module 

development should be explored.

OTHER THAN TRAINING FIRE INVESTIGATORS, WHAT TWO OR THREE 

OTHER ELEMENTS DO YOU CONSIDER AS CRITICAL TO THE MISSION  

OF THE IAAI? The mission of the IAAI is to provide leadership in education, 

training, professional development, certification, networking, advocacy, 

and the provision of resources. While training, personal development and 

certifications are a focus of the organization, we must work harder on the 

remaining parts of our mission.

Advocacy and providing resources should be emphasized to address 

issues important to fire investigators worldwide. Advocating and providing 

resources for safety should continue to be strongly emphasized. The 

increase in incidents of cancer and other health related issues facing our 

membership must be addressed.

Randy Watson (GA)

In Ballot Order 
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Robert K. Toth, IAAI-CFI
By Robert K. Toth, IAAI-CFI

Boogie Boards are no longer limited to 
the beach. You can use them for evidence 
markers, as well. Okay, not THOSE boogie 
boards, but a product I was introduced to and 
found in the children's section of a bookstore.
The Boogie Boards I am referring to is a pressure-sensitive 
LCD writing surface that creates lines of different thickness 
based on how hard you push - just like paper and pen. You 
can write or draw with the included stainless steel stylus 
or any other suitable instrument - even your finger! You'll 
never need to search for a pen or pencil again. Why is this 
important? Because the board can be placed next to your 
evidence at a fire scene, with the number corresponding to 
your evidence log for photo documentation. Once you've 
captured the image, and with a press of the button, the 
writing disappears, and you can write the next number in its 
place.  A sealed 3V watch battery never needs replacing.

The Boogie Board tablet is 1/8-Inch thin and is easy to take 
with you in a pocket, tool pouch, scheduler, briefcase, or 
toolbox. The case and LCD are made from durable plastic 
materials. Safe for use all around the fire scene.

Because of the available varying sizes, you can give a more 
personalized evidence card, by attaching your business 
card on the board and still have enough space to write the 
evidence number. I found prices starting as low as $10.00, 
small enough for the most frugal investigator.

You can find them on Amazon, or at the following website, 
https://myboogieboard.com/. As I write this article, I am still 
experimenting with creating a thicker line when I write for it 
to show up better in the photos. Nonetheless, the stylus that 
came with my Boogie Board produces a line that is easily 
seen in the images.

Another option is what I produced sitting in the airport during 
another weather delay. I created four different 100-page Word 
documents with four different background colors and a large 
contrasting color number (1 through 100) on each page. I 
also used the Header and Footer option to place "Evidence 
Item" in the header and my company name in the footer. 
I then created a PDF document and emailed it to myself, 
saving it on my smartphone. Now, at fire scenes, I can bring 
up that PDF document on my phone and go from page to 
page at every evidence item and photograph the artifact with 
the digital evidence tag. If I have an anticipated scene with 
more than 100 items, I can add more pages or, more quickly, 
instantly change the background of the pages to anything I 
like. Hence, I can have evidence items 1 – 100 Black, 1-100 
Red, 1-100 Yellow, 100 Blue; you get the picture. I have also 
added to my evidence kit a heavy-duty selfie stick to hold my 
phone and keep it out of the debris when I take the picture.

As a bonus to my readers, all three of you, I will send you my 
Word document of evidence pages 1 – 100 if you send me an 
email and ask me for it.

As always, I encourage you who have ideas or techniques 
that have worked 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 to 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, if I need additional 
information for the article, I will contact you. 

Evidence Markers 
and  

Boogie Boards 

Figure 1: An “evidence marker” made from a Word document 
and then saved on my smartphone.

Figure 2: Another "evidence marker" made with the  
Boggie Board.

42 www.firearson.com 

Fire&Arson Investigator 

JAN2020

The Role of the Expert when  there is “No Physical Evidence  
of Scientific Data to Interpret”

  the northern exposure Richard B. Lindsay, Q.C., P. Eng and Margot Liechti
Lindsay LLP

The case of Guilbert v. Economical Mutual Insurance Company1  is 

an interesting case of suspected arson that involved a finding at trial 

that the fire in question was deliberately set, a conclusion that the 

Court of Queen’s Bench of Manitoba made without reliance on expert 

evidence, albeit there being three experts that gave evidence at trial.

The case involved a fire that completely destroyed the building 

belonging to a failing business.  The fire originated in the attic of a 

three-story building, owned by the plaintiffs, a husband and wife, with 

the lower level comprising of a basement, the ground level a store, 

and the upper level an attic and four apartments.  The basement 

was accessible by a door built into the floor in the store.  The attic 

was accessible via an overhead hatch, directly above the basement 

stairs.  To access the attic, the basement door had to be first closed.  

A standalone stepladder was kept nearby, to access the overhead 

attic storage area, when needed.  Otherwise, the basement door was 

kept open as the basement had to be regularly accessed during the 

course of the business day.As in many suspected arson cases falling short of the criminal 

standard, the evidence was largely circumstantial: the plaintiffs’ 

business’s stock was depleted; they had issues with credit and 

were unable to pay their bills; and their business had deteriorated 

to the point that they had been trying to sell the business, as well 

as the apartments located over the store.  Two days before the fire, 

they learned that the potential buyer had not only declined to buy 

the business, but recommended that they assign the business into 

bankruptcy.  They had never been able to sell any of the apartments.  

In the days leading up to the fire, the husband had spent time alone 

in the building after hours, after learning the potential buyer would not 

consider his asking price.  On the day of the fire, the basement door had been open when the 

last of the employees left the store.  The husband was the last person 

to leave the store, setting the alarm, and taking his computer and 

fishing gear with him.  Four minutes later, his office manager and 

close confidante, who lived in one of the apartments over the store, 

called the fire department to report smoke.  Seven minutes later, the 

fire department arrived, but did not find any flames until they opened 

the attic hatch.  The basement door was already closed 

and the stepladder open.During the subsequent investigations by the RCMP and 

Economical, the husband lied or was evasive about the 

state of his business affairs and the events leading up 

to the fire.  He also overinflated his insurance claims to 

Economical, unable to provide documentation to support 

the value of his losses when asked.  The husband’s 

lies, omissions and evasions continued throughout the 

trial, resulting in the trial judge stating that Court had 

significant concerns over his credibility.With regard to the expert evidence, it was inconclusive 

as to the exact cause.  A fire investigator with the Office of the Fire 
Commissioner attended the scene on the evening of the 

fire - he was able to conclude the the fire had originated 

in the attic and that the only potential ignition source 

therein was the attic’s electrical wiring, but was unable to 

identify an exact cause of the fire.  Perhaps surprisingly, 

this investigator expressed the opinion that it was not 

possible, nor was there an opportunity, for a human to 

have caused the fire.  This investigator had not been 

privy to the subsequent investigations of the RCMP and 

Economical, which included findings that there was no 

evidence of electrical disruptions in the building that day, 

such as flickering lights or computer failures.
The plaintiffs’ expert, an engineer, similarly concluded 

the origin of the fire was the attic, noting that the 

firefighters had found no evidence of a fire in the 

basement and that the evidence was unclear as to 

whether the basement door was open or closed.  On 

this point, the Court found that the basement door was 

closed.  The engineer also reported that a “smoky” odour 

had been smelled by an employee earlier in the day, but 

the source had not been identified before the employees 

left for the day.  He postulated that the smell could have 

been due to a smouldering fire in the attic caused by 

older wiring and combustible insulation.  On this point, 

the Court found that the employees had investigated the 

smell and found it to have been caused by a burned out 

fluorescent lamp ballast.  Overall, the engineer opined 

that he could not say that the circumstances of the fire 

were consistent with an incendiary cause, and therefore 

concluded that the cause of the fire was undetermined.
Economical’s expert, also an engineer, took issue with 

the fire investigator’s conclusion that the only ignition 

source was electricity, noting that NFPA 921 cautions 

against eliminating possible sources absent evidence 

supporting the elimination.  Economical’s expert also 

took issue with the plaintiffs’ engineer’s conclusion 

that the evidence suggested an undetermined cause, 

because the timing, area of origin and rapid spread of 

the fire were consistent with an incendiary fire cause.
After noting that NFPA 921 stipulates that motive, 

including financial stress, is one of the factors to consider 

when determining whether a fire was intentionally 

set, the trial judge indicated that the Court preferred 

the observations and opinion of Economical’s expert 

and agreed that the fire was incendiary.  However, in 

the end, the trial judge held that, because there was 

no physical evidence of scientific data to interpret, 

the expert opinions were not essential to the Court’s 

conclusion that, on a balance of probabilities, the fire 

was deliberately set by the husband.  Instead, the Court 


