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Abstract:
Electronic hydrocarbon detectors have been commonly used in the field of fire investigations to aid in the possible 
location of ignitable liquid residues.  These devices alert to the presence of volatile hydrocarbons to indicate a 
potential sampling location.  In this study, the selectivity and sensitivity of two models of hydrocarbon detectors were 
examined. Sixteen burned and unburned substrates of various types were tested using both hydrocarbon detectors 
and the results were compared to laboratory analysis. Several substrates known to inherently contain petroleum 
products were chosen to evaluate the detector response. Since no ignitable liquids were added to the substrates, a 
positive result from the instrument indicated the presence of a petroleum product inherent to the substrate or a false 
positive. Both detectors showed numerous false positives, false negatives, and inconclusive results. Additionally, 
consistent use of the detectors proved to be difficult as the sensitivity varied greatly during use.
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Introduction:
Fire investigators both in the private and public sector 
are asked to answer a specific question: How and 
why did a fire start?  Investigators use an analytical 
approach to determine the origin and cause of the fire, 
stemming from their training and experience. Generally, 
investigators assess damage, burn and smoke patterns, 
fuel loads, ventilation factors, and other components 
affecting fire development. [1] If ignitable liquids are 
suspected, the investigator may use additional tools 
to help determine the best sampling location for the 
collection of evidence, such as an accelerant detection 
canine or electronic hydrocarbon detector, also known as 
an electronic nose or sniffer. Generally speaking, many 
hydrocarbon detectors operate based on changes in the 
resistance of a semiconductor or metal-treated wire coil 
as a result of interaction with volatile organic compounds 
(VOCs). [2] As the amount of VOCs interacting with the 
sensor surface increases, the signal also increases. 
These on-scene detection methods are considered 
presumptive tests, as they do not definitively identify the 
presence of an ignitable liquid residue.

Oftentimes, hydrocarbon detectors are used for their 
speed and convenience. They may appear to have 
impressive sensitivity, but since they are designed to 
respond to the presence of VOCs, they are not specific 
to ignitable liquids and may offer poor selectivity. In a 
fire, burned substrates give off combustion or pyrolysis 
products with VOCs that are potentially similar or 
identical to components found in ignitable liquids. In 
these cases, an alert by the hydrocarbon detector would 
be a false positive. Such results were observed in a 
study by Conner, et al. in which a hydrocarbon detector 
gave positive alerts on a limited number of unburned and 

burned substrates without any spiked ignitable liquids. [3] 
However, this study did not explore the possibility of false 
negatives.

Ignitable liquids are very common in everyday household 
products and materials. [4, 5] Many household matrices 
inherently contain petroleum products that may be 
introduced at some point during the manufacturing 
process. It is not possible to differentiate a matrix that 
inherently contains a petroleum product from a matrix 
with a petroleum product added. For example, printed 
materials commonly contain heavy petroleum distillates. 
If a sample of printed material was collected on scene 
and analyzed, it would not be possible to determine if 
the heavy petroleum distillate was originally present 
in the paper (i.e. from the manufacturing process) or 
separately and intentionally added, since they can 
be chemically indistinguishable. In these cases, the 
hydrocarbon detector may give a positive result, but the 
ignitable liquid detected may not be a possible indication 
of arson. However, it is important that a sniffer is able 
to detect these inherent petroleum products, since 
excluding their detection would result in excluding the 
detection of any ignitable liquids, inherent or added by 
a would-be arsonist. Ultimately, it is the job of the fire 
investigator to give context to these positive results and 
determine whether the ignitable liquid may have been 
inherently present in a sample or a foreign ignitable 
liquid introduced at the scene.

In assessing the utility of hydrocarbon detectors, it is 
also important to understand how ignitable liquids are 
detected and classified in the laboratory. A chemist uses 
a gas chromatograph-mass spectrometer (GC-MS) to 
identify the presence of an ignitable liquid. It is important 
to note that a GC-MS must be used for the definitive 
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Abstract

The determination of the origin and cause of a fire is a 

difficult endeavor that requires fire investigators to follow 

the Scientific Method to reach testable hypotheses as to 

how a fire started.  As part of this process, fire investigators 

must consider all information available to them in analyzing 

their developed hypotheses.  In recent years there has 

been an argument put forward in the fire investigation 

community that a fatal fire victim’s carboxyhemoglobin 

(COHb) concentration is an important factor to consider 

when determining the origin of a fire.  This argument 

has been argued in Indiana and Texas courts and was 

recognized by those courts to be newly discovered 

evidence by the court.  Although the consideration of 

post-mortem data from victims is important in any death 

investigation, the use of COHb concentrations in identifying 

the origin of a fire is a risky endeavor with today’s level of 

scientific understanding in the COHb arena. Data obtained 

and compiled from a survey conducted by Certified Fire 

Investigators (CFI) with the Bureau of Alcohol, Tobacco, 

Firearms and Explosives (ATF) reveals significant potential 

pitfalls with allowing the COHb concentrations of fire 

victims to significantly influence the hypothesis of the fire 

investigator as to the area of origin, and the correlation it 

has with the origin of a fire.
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Advocacy of The Fire Caucus

Past President Roger Krupp,  

Steve Austin,  

Chairman, Advocacy Committee 

IAAI Director of Governmental Affairs

ATF Update- As we reported during the IAAI 2015 Annual General Meeting, 

H.R. 1329, the ATF Elimination Act, was introduced to the 

House Judiciary Committee by House Representative Jim 

Sensenbrenner of Wisconsin on March 4, 2015.  House 

Representatives Reid Ribble of Wisconsin and Randy Weber 

of Texas are co-sponsors of this Bill.  On March 31, 2015, the 

House Judiciary Committee referred this Bill to the House 

Judiciary Subcommittee on Crime, Terrorism, Homeland 

Security and Investigations.  There has been no further activity 

on this bill or action by the Subcommittee.  

Public Safety Officers Death Benefit (PSOB) - The IAAI and 

The National Volunteer Fire Council (NVFC) are working 

together to close a loophole that was created when in 2006, 

the Department of Justice rewrote the regulations for the 

PSOB program, including establishing a new definition of 

“firefighter” that does not exist in the Code.  Based on the 2006 

re-write, firefighter is now defined as: 

“An individual who – 1) Is trained in – i) Suppression of fire; or 
ii) Hazardous-materials response; and 

2) Has the legal authority and responsibility to engage in 

the suppression of fires, as – 

 i) An employee of the public safety agency he serves, 

which legally recognizes him to have such (or, at a 

minimum, does not deny (or has not denied) him to have 

such); or ii) An individual otherwise included within  

the definition provided in the Act at 42 U.S.C. 3796b(4).”

The re-write of the PSOB regulations eliminates fire 

investigators from being considered public safety officers 

unless they are authorized to engage in suppression of fire. 

We are supporting efforts to have the definition of firefighter 

re-written, and have sent a letter to Hope Janke the Director of 

the PSOB. The following is our proposed definitional changes 

to 28 CFR 32.3:1) That the definition of “Suppression of fire” be modified, so 

as to read: “Suppression of fire means extinguishment, 

physical prevention, or containment of fire, including on-site 

hazard evaluation and on-site hazard management.”

2) That a definition of “On-site hazard management” be 

added, so as to read: “On-site hazard management 

means providing scene security or directing traffic in 

response to any fire drill, fire call, or other fire, rescue, or 

police emergency, and investigating and analyzing fire 

and explosion incidents.” We believe that the re-write will 

address the issue of non-sworn uniformed fire investigators 

who are employed by fire departments and potentially 

may not be covered by PSOB. This definition would also 

solve the issue of some non-sworn Fire Police Officers 

being excluded from PSOB. We also support this fix that 

has been proposed by the NVFC and supported by the 

National Advisory Committee of the Congressional Fire 

Services Institute.Congressional Fire Services Institute

This year the annual CFSI Symposium and Dinner will be 

held May 3-5, 2016. We have learned Congress will not be in 

session. If you are planning to attend the event, we will have 

an IAAI Booth in the exhibit area.  We are also proud to help 

sponsor the CFSI Barbeque with Lion Apparel. For those 

members attending, we are happy to supply a ticket to the 

event that takes place the Wednesday night before the Dinner.

NFPA Responders Forum
This past fall the IAAI participated with 18 other fire service 

organizations in the NFPA Responders Forum connecting 

Technology, Research and Standards.  Several topics were 

covered and we will report on details later in the year.   

We will be adding to our resource page information that may 

be of interest that was presented at the Forum. Topics  

include Unmanned Aerial Vehicles (Drones), fire incident  

data collection, civil disorder and firefighter cancer and 

presumptive laws. 
 

Please feel free to contact us anytime to seek ideas or 

share your successes in advocating for our profession.  

What we learn from each other, we can share with all.

news and views from the Hill

Washington Wire and Advocacy Committee update
Despite being in a city that’s famous for its usual gridlock, there is a lot happening to keep the  

IAAI Government Affairs Team and the Advocacy Committee busy:
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Ethical Considerations in the Investigation of Fire Losses
Pre-approved for 3 hours of adjuster ethics continuing education credit in 
Kentucky and Florida 
Everyone needs ethics credits, and the issue of ethics is never clear 
cut. After hearing criticism of ethics programs being “dry” and “boring,” 
this program was developed and has since been presented across the 
United States to rave reviews. Unlike other ethics programs, this class is 
presented in a discussion format using video scenarios from actual fire 
scene investigations and courtroom testimony. You will participate in this 
class in addressing head-on the type of ethical issues which arise in the 
investigation of fire losses. Even if you have seen this program before, 
this presentation is composed of entirely new fire scene investigation 
and testimony videos, and should not be missed.
Delivery Time: 3 Hours

Social Media for Fire Investigations 
Pre-approved for 3 hours of adjuster ethics continuing education credit in 
Kentucky and Florida 
Is social media a passing fad or one of the largest cultural shifts in 
world history? The answer may take centuries to sort out, but in the real 
world of insurance claim investigation and litigation, we do not have the 
luxury or time to wait. This course explores the dramatic impact of social 
media on all aspects of today’s society, and provides real and practical 
ways to utilize social media effectively in the investigation and litigation 
of insurance claims. How to properly search for data while protecting 
the company, how to secure access to relevant data through litigation 
discovery and how to impactfully present social media evidence in the 
courtroom will all be explored. You will leave this program with a new 
appreciation of social media in our society and its role in our profession.
Delivery Time: 3 Hours

Combating the CSI Mystique: 
The Effect of Television and Movies on Claims 
Investigation and Courtroom Testimony 
Pre-approved for 3 hours of adjuster continuing education credit in 
Florida 

We have all heard about the effect of CSI and similar TV shows on juries 
in cases involving forensic evidence, but did you ever wonder where this 
show came from? And, if you are a lawyer, expert, or even a witness, 
have you considered the effect jurors watching decades of television 
and movie depictions of courtrooms may have on YOUR case? Without 
understanding juror expectations, you may lose your case before you 
ever take the stand or begin your opening statement. This program 
traces more than 50 years of television, movie and “pop” culture trends 
to illustrate the impact of media in today’s courtrooms.

Delivery Time: 3.5 - 4 Hours

The following classes can be added to any one 
of the above classes at a minimal additional cost, 
but are not available as a stand-alone class due 
to the short duration of the programs.

Legal Considerations Affecting Fire Loss Investigation 
and Litigation – A Civil Defense and Subrogation 
Recovery Perspective 

Pre-approved for 1 hour of adjuster continuing education credit in 
Kentucky and Florida

Whether approaching a fire loss from a claim investigation or 
subrogation perspective, one thing that must be maintained is the 
proper handling of the case. This program discusses both the similarities 
and differences between these two approaches to a fire loss by an 
insurer, and presents “do’s” and “don’ts” for each. From overcoming 
an “Undetermined” determination on an Origin and Cause report, to 
defending fire science in the courtroom, this program bridges the gap 
between two varied approaches to a fire loss.

Delivery Time: 1 Hour

Selecting the Right Expert for the Fire Loss Claim

This presentation addresses all aspects of the insurance industry’s 
retention of fire science experts and the related team members 
necessary for a thorough and complete fire loss investigation. Also 
addressed is the vetting process utilized by insurance carriers, alerting 
carriers to the necessity for this process and how to conduct it correctly 
while also educating experts concerning their need to work cooperatively 
during the vetting process.

The team aspect of fire investigation is also discussed, including the 
need to work cooperatively and share information throughout the course 
of the fire investigation so a proper and complete investigation and 
decision is made regarding the fire loss claim. Novel approaches to the 
final claim decision process are presented, including involving experts 
to ensure all information is shared and, if litigation ensues, the case is 
positioned properly. Also discussed is the impact Daubert challenges has 
on experts and their future relationship with many insurance carriers.

Delivery Time: 1 Hour
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