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Tracking Tracking 
the Wildfire the Wildfire 
ArsonistArsonist……  
Bloodhounds on the 
trail in West Virginia.

Richard Woods

Introduction 

Travelling to the State of West Virginia in May 2019, a one-week study was conducted of a program 
involving bloodhound units used in wildfire Investigation to assess their effectiveness. The results 
can only be described as ‘outstanding’. The aim of this study was to assess the practicality of 
expanding the use of this program not only in Australia, but worldwide, where serial wildfire arson 
is an ongoing problem. 

A wildfire investigator from West Virginia who has been working with bloodhounds for most of his  
Forestry Service career, hosted the study of their program over a five-day period.

The worldwide problem of Wildfire Arson 

Wildfire arson is a global challenge faced by fire and 
policing agencies.  In Australia from 1995 to 2006, 
a study by the Australian Institute of Criminology 
suggested 50% of wildfires were deliberately lit or 
suspicious with 37% being Suspicious and 13% 
Deliberate of all causes. (Australian Institute of 
Criminology, 2008). 

Within a number of Australian jurisdictions, experience 
has shown the number of deliberately caused 
wildfires as being responsible for up to 70% of all 
the recognised causes of wildfire (versus a result of 
escaped campfires, smoking, lightning, equipment 
use, children, debris burning, railway or miscellaneous 
causes, such as powerlines). Whilst the trend of arson 
cause has been reduced in recent times through 
more comprehensive investigations and intervention 
programs, the identification of those responsible 
remains a significant challenge for Investigators.

In the US State of West Virginia, deliberately lit wildfires 
were found to make up 13% of the cause of all wildfires 
in the Spring Fire Season of 2015 and 20% of the 
cause of all wildfires in the Spring of 2016 (West 
Virginia Division of Forestry).

Internationally, experience also suggests that due 
to lack of evidence and a sustained high rate of 
deliberate fire lighting, agencies often regard the 
successful identification of those responsible to be an 
overwhelming part of the investigation process.  Even 
if the cause of a wildfire is found to be deliberate, 
often the remote location of the offense creates limited 
opportunity for an eyewitness to directly identify the 
offender. Frequently this is where the investigation 
stops for many agencies. However, a very valuable 
tool has been successfully used to assist in the 
identification of wildfire arsonists in the State of West 
Virginia in the USA. 

The West Virginia Division of Forestry 
Bloodhound Program 

The West Virginia Division of Forestry have taken 
the wildfire investigation process to another level, 
using bloodhounds as a specialist tool to locate 
wildfire arsonists, with great success. Armed with two 
experienced tracking dogs, investigators from the West 
Virginia Division of Forestry have achieved significant 
success in identifying and convicting many wildfire 
arsonists. This program has also reduced the trend of 
wildfire arson offences across the State, decreased 
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Before you can “walk the walk” when it comes to 

electricity, you must know how to “talk the talk.”

In this installment of Electrical Shorts, we’re going to go through 

some units and terminology used when referring to electricity and 

electrical systems. It is important to use units from the same system 

when values are put into equations. The SI system is most often 

used and is presented in this article. 

First, let’s start with voltage. 
Voltage is the electrical “pressure” that moves electrical charges. Just like air naturally 

moves from areas of high pressure to low pressure and heat is transferred from areas of high temperature 

to low temperature, electrical charges flow from an area of one electrical potential to an area of lower 

electrical potential. This voltage differential serves as the ‘pressure’ to push electrons through a conductor, 

creating an electric current. The units for voltage are volts (V), and depending on the textbook you use, 

may be denoted as V or E in an equation.

Current is a measure of the rate at which electrons flow through a conductor, and is measured in 

amperes, or amps for short. It’s analogous to the flow rate of water from a fire hose. One amp is 

equal to one Coulomb of charge flowing past a given point per second. Since a Coulomb charge is 

6,250,000,000,000,000,000 electrons, you can see why it’s easier to use Coulombs instead of counting 

electrons. The letter I is used to represent current in an equation and the letter A is used to denote the unit 

(ampere). 
All materials have some internal resistance. This resistance to current flow is what can lead to the 

generation of heat and light in a circuit. This can be a good thing such as when we use an electric space 

heater. It may also be unwanted, such as when there is a poor connection at a receptacle’s screw terminal. 

This resistance is like the friction loss in a fire hose. Resistance is measured in ohms with the Greek letter 

omega (Ω) used to denote the units. The letter R is used to represent the resistance in an equation. 

By Cameron J. Novak, P.E., ATF – FRL

Watt Are We Talking About?
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CFITrainer.Net Expands Audience  

in Response to the COVID-19 Pandemic  

New Feature Adds Virtual Instructor-Led Live Classes and Events

By Cathy Dipierro, CFITrainer.NetWhen the COVID-19 pandemic hit hard in the spring of 2020, 

training opportunities in fire investigation were significantly 

impacted. For a year, nearly all in-person training stopped. 

Conferences and in-person classes that professionals rely 

on to build their knowledge, remain in compliance with NFPA 

1033, and earn their credentials were cancelled. While other 

organizations scrambled for online learning solutions and 

struggled to learn how to use virtual meeting technologies 

to offer classes, the IAAI thrived thanks to its leadership and 

investment in CFITrainer.Net. 
CFITrainer.Net has a 15-year track record of delivering quality, 

vetted, essential fire investigation training 24/7/365 on-demand 

to anyone, anywhere. Our platform statistics and periodic 

surveys of registered user satisfaction are clear. CFITrainer.

Net is the go-to source for trusted online training in fire 

investigation. In our October 2020 survey, 90% of respondents 

said they rely on CFITrainer.Net to a great or moderate extent 

for their continuing education in fire investigation. 65% use 

CFITrainer.Net at least two days a month. 96% were extremely 

or very satisfied with their CFITrainer.Net experience. These 

statistics have been consistent since our first survey in 2011.

But during the COVID-19 pandemic, CFITrainer.Net became 

indispensable. New signups spiked during the first two months 

of the pandemic and then again during the difficult winter 

of January-March 2021. Throughout the pandemic, new 

signups averaged more per month than in the years prior. 

Logins increased 24% during the pandemic over the previous 

two years. The number of credits awarded for completed 

CFITrainer.Net modules jumped 30% from March 2020 to 

November 2021 compared to 2018 and 2019. We have long 

known that “distance education” (now called “remote learning”) 

had major benefits for fire investigation professionals. Although 

it does not replace in person classes for hands-on experience 

with fires, CFITrainer.Net delivers critical training that doesn’t 

require the user to take time off work, travel away from 

home, expend scarce budget dollars on class fees and travel 

expenses, or rearrange their schedule. CFITrainer.Net has 

become so integral to the system of training fire investigators 

that its online modules are required by organizations that 

include the National Fire Academy, the Bureau of Alcohol, 

Tobacco, Firearms and Explosives, and multiple U.S. 

states. Demand for training on CFITrainer.Net has never 

been stronger and we are always humbled by the trust the 

profession places in us for quality, vetted, accessible training.

During the pandemic, the IAAI made a strategic decision 

to expand CFITrainer.Net’s capabilities into offering live 

classes virtually. It made perfect sense. CFITrainer.Net has 

over 140,000 registered users. Integrating live classes and 

events into CFITrainer.Net would give users all the benefits 

of CFITrainer with the interaction of an instructor-led delivery. 

While CFITrainer.Net was building the capability to deliver live 

classes, the IAAI had tremendous success offering in-person 

classes virtually through Zoom. CFITrainer.Net integrated 

Zoom into CFITrainer’s live class delivery, coupled it with the 

registration system from IAAI’s association management 

system, and wrapped all that into CFITrainer’s existing features 

for online programs. Live classes are listed in CFITrainer.Net’s 

Available Programs, certificates are awarded automatically 

when the Skills Challenge is passed, and the transcript lists 

completed live classes. In addition, users who registered for 

a live class can participate in the live event, watch the replay, 

test for their certificate, and access post-event resources — all 

through CFITrainer.Net. Interest in CFITrainer.Net’s live classes has been strong. 

Thousands of students have taken live classes ranging from 

“Improving Fire Investigator Health and Safety” to “Post Blast 



Research on Adapting Pyrolysis 
GC-MS to Analyze Spontaneous 
Ignition in Vegetable Oil

    
        Pei-Chen Hsieh, Master Ru-Ying Lin, Master Kai-Yi Cheng, Master

ABSTRACT  The unsaturated fatty acids contained in vegetable oil can easily bond with oxygen, forming activated 
oxidized substances. This research aims to analyze the different compounds in oil between pre-heated and post-heated 
statuses by using pyrolysis gas chromatography-mass spectrometry (py-GC/MS) and evolved gas analysis (EGA), proving 
the presence of unsaturated fatty acids—linoleic acid. Through experiments of heating towels with linseed oil and soybean 
oil in different durations, it is found the longer period a towel was heated, the less unsaturated fatty acid remained in the 
towel. Both lab analysis results and burn pattern characteristics are critical to elevate the level of certainty in determining the 
causes of fires of spontaneous ignition.

INTRODUCTION
From a forensic point of view, determining fires caused by spontaneous ignition can be 
speculative due to a lack of direct evidence. Fire patterns at the scene and instrumental 
analysis results are equally important for supporting the investigator’s hypothesis. This paper 
will first introduce the concept of self-heating and spontaneous ignition of vegetable oil. 
Secondly, explain the process of adapting pyrolysis gas chromatography-mass spectrometry 
(py-GC/MS) to analyze the vegetable oil samples and demonstrate it can detect the fatty 
acids (FAs). Finally, present two spontaneous ignition cases and show the instrumental 
analysis results to verify the effectiveness of py-GC-MS.

SELF-HEATING AND SPONTANEOUS IGNITION 

Spontaneous ignition is the process in which a material 
generates exothermic heat in the absence of any 
external heat, but only by self-heating [1]. The propensity 
of undergoing spontaneous ignition depends on the rate 
of heat generation, heat dissipation, and the availability 
of oxygen [2-3]. The reaction rate doubles with every 
increase of 10℃[4]. Fatty acids (FAs), found naturally 
in fats and oils, are usually with a chain of ten or more 
carbon atoms, and can be categorized into saturated 
and unsaturated. Saturated fatty acids have single 
carbon-to-carbon bonds, while unsaturated fatty acids 
have one or more carbon-to-carbon double bonds. 
When there is more than one double bond, it is referred 
to as a polyunsaturated fatty acid (PUFA). By reacting 
with oxygen into oxides, unsaturated fatty acids keep 
generating oxidation heat through chain reactions. 

Initial Step 

ROOH → ROO• + H• 

Propagation 

R• + O → ROO• 

ROO• + RH → ROOH + R• 

Termination

R• + R• → RR 

ROO• + R• → ROOR 

ROO• + ROO• → ROOR + O
2 

PUFAs have a higher tendency to self-heat compared 
to saturated FAs. According to Gunstone and Hilditch, 
oleic acid (C18:1), linoleic acid (C18:2), and linolenic 
acid (C18:3) autoxidize at a relative rate of 1:12:25 [5]. 
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IAAI Fire Investigation Standards Committee (FISC) by Terry-Dawn Hewitt, Esq., Chair

and Wayne J. McKenna, Esq.

FISCBulletin Board
Bulletin Board

Quality Assurance in  
Fire Investigations:  
The New NFPA 1321  
Standard for  Fire Investigation Units 

Part 1

1. Introduction1This year marks a major milestone in the journey the fire 

investigation discipline is taking to improve the quality 

assurance for the delivery of fire investigation services. 

That milestone is NFPA's publication of the initial draft of a 

new standard: NFPA 1321 Standard for Fire Investigation 

Units (FIUs).2  The main purpose of this article is to 

acquaint our readers with this new proposed standard and 

consider its potential role in quality assurance related to 

the administration and management of FIUs. 

This article is in two parts. Part I begins by explaining four 

essential parts of quality assurance, reviewing where our 

field stands respecting each one, and considering how 

NFPA 1321 fits in. Next is an overview of the geneses of 

NFPA 1321. Then we introduce the NFPA 1321 technical 

committee and highlight the steps it took to develop the 

draft. Part I ends with an overview of NFPA 1321's content.

In Part II we have a look at how NFPA 1321 advances 

some of the recommendations by the OSAC3  Fire and 

Explosion Investigation Subcommittee in its report, 

Strengthening Fire and Explosion Investigation in the 

United States: A Strategic Vision for Moving Forward (the 

Strategic Vision Report).4  We conclude with some areas 

to track in the development of NFPA 1321, and important 

dates in the NFPA 1321 revision cycle.
2. Quality AssuranceOver several decades, the fire investigation discipline has 

made slow but continuous progress towards improving 

the quality of fire investigations in the interest of serving 

justice. How do we evaluate how our field is performing 

and the steps needed for further improvement? One 

approach is to determine the extent that our field has 

embraced the four key components of quality assurance in 

the delivery of fire investigations services:

1) Standardization5  of the procedures and practices 

followed by fire investigators; 
2) Certification6 of individual practitioners (fire 

investigators); 3) Accreditation7 of FIUs, and;

4) Proficiency Testing8 to evaluate practitioner 

(investigator) performance.
Together these four elements have been described 

visually as the "Forensic Quality Triangle,"9  shown in 

Figure 1 below.

 

Figure 1: Forensic Quality Triangle,  

courtesy of John Lentini 10

The quality triangle applies to all forensic science services 

including fire investigations.The base of the triangle is "Standardization", which is 

important in two respects. First, it refers to the need for a 

given forensic discipline to develop consensus standards 

reflecting the methods and best practices to be employed 
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Part I (Fire & Arson Investigator 
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Editor's NoteDue to its length, this article is published in two parts. Below is the article outline showing which sections are published in each 

the Winter 2021 edition (Vol. 72, Issue 3) and the Spring 2022 edition (Vol. 72, Issue 4) of the Fire & Arson Investigator Journal.
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