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Flame Jetting of a 2-Gallon Gasoline Container  
when Positioned Over an Open Flame

Combustible Creosote Joins Grease as Fire Risk
in Commercial Kitchens with Solid Fuel Cooking

What’s Inside:

IAAI First Vice President George Codding speaks in Portuguese to attendees at the XV SENABOM, the national firefighting and 
rescue conference in Goîania, Brazil.  Codding, along with IAAI Director Ricardo Torres, discussed the value of international fire 
investigation membership and credentials and the evolving nature of the investigation field. Photo credit David Codding.
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  Robert K. Toth, IAAI-CFI

Fashionista is a term used to define 

someone with a penchant for shopping 

and a natural flair for combining both 

current and vintage fashionable trends.  

For example, a fashionista may have a 

closet full of shoes of every color for every 

occasion for which they may never need.  

How does that apply to us?   

Well, I may be an 
“Appanista.”  

I know… it’s a new term.  I just invented it.   

(Sort of like the invention of the term  

negative corpus.)

An appanista, as I define it, is someone with a 

penchant for searching, collecting and possessing 

a natural flair/obsession for combining current 

and vintage software or apps for conducting 

fire investigations.  I’ve collected over the years 

a “closet full” of applications and software for 

scene sketching.  Each one has its plusses and 

minuses, but none of them possessed a collections 

of “plusses” that made it easy to ignore the 

inherent “minuses” that existed for on-scene fire 

investigation sketching… until now.

OrthoGraph (www.orthograph.net) is a building 

survey software/app for mobile devices particularly 

marketed to the architectural field.  OrthoGraph is 

currently available for iPad and soon to come for 

Android systems. 

Sketching with a finger (or 

stylus) at the scene may sound 

arduous and less than refined, but 

the app takes the worry out about 

accuracy, clarity and drawing your 

lines to scale.  Draw the shape of 

your room and OrthoGraph recognizes the lines/

walls and transforms them to a digital drawing.  You 

then select the wall(s) enter the measurements 

and the app re-scales the entire drawing.  If you 

have a Leica® Bluetooth laser measures, it will 

sync with the device and as you measure each 

wall length, it will correct the length of the wall 

on the drawing and maintain the appropriate 

scale.  OrthoGraph creates linear walls from your 

sketches and recognizes the drawn angles as the 

multiplication of 15 degrees. When done, then you 

can add or remove corners, bend walls, update 

angles, measure walls and diagonals to update the 

floorplan to represent the reality

You can add windows and doors by tapping 

on the wall and swiping your finger to the opening 

direction. You can continue to add elements in the 

room as you see fit.  As you are finished with one 

room, you can add another. With a tap of the finger, 

your new room attaches to the existing.  

The most compelling feature for fire 

investigations is that every element, from a wall to 

a floor lamp, has a property list.  In those property 

lists you can add additional properties and name 

them as you wish.  For instance, Manufacturer, 

Model Number, Evidence #, Location Found, 

Collected By, Date/Time Collected, Transferred 

To, Note, etc.  Additionally, you can add a photo of 

each item/element from your fire scene to each of 

the property tables.

Definition:Appanista,???

Figure 1: A look at the transition from a “finger 
sketch” to what the software converts is to.
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global member newsThe national firefighting and rescue conference in Goîania, Brazil.

IAAI First Vice President George Codding and IAAI Director Ricardo Torres pose with attendees at a half-day fire investigation 

conference in Vitoria, Espíríto Santo, Brazil. Codding and Torres spoke by invitation to firefighters, commanders, investigators, 

and community members about the value of IAAI membership, training and credentials.

Attendees view exhibits at the XV SENABOM, the national 

firefighting and rescue conference in Goîania, Brazil.  Over 

10,000 attendees were expected to attend the event.  IAAI First 

Vice President George Codding, IAAI Second Vice President 

Scott Bennett, and IAAI Director Ricardo Torres manned a stand 

at the conference to distribute information about the IAAI and the 

value of IAAI membership, training, and credentials.  Codding and 

Torres also gave a presentation during the conference.

IAAI Director Ricardo Torres speaks about the IAAI and the 

scientific method to a group of firefighters from the Corpo 

de Bombeiros Militar do Espirito Santo (Espírito Santo 

Military Fire Corps) in Vitoria, Brazil, during a half-day fire 

investigation conference.
From November 5-15, 2015, members of the IAAI executive 

team and Board visited several cities in Brazil, meeting with 

fire officials and speaking about the value of IAAI membership, 

credentials, and training.  First Vice President George Codding, 

Second Vice President Scott Bennett, and Board Member 

Ricardo Torres also met with numerous fire investigators, 

firefighters, and others at the Brazilian national firefighting 

conference (SENABOM) in Goîania, Brazil.
On November 9, Codding and Torres were welcomed in 

the city of Vitoria by the Commander General of the firefighters 

of the State of Espírito Santo, Col. Carlos Marcelo Disep 

Costa, and spoke at a half-day investigation conference to an 

audience of over 70 command staff, investigators, firefighters 

and representatives from business and industry.  Other hosts 

IAAI Second Vice President Scott Bennett talks  about 

the value of IAAI membership, training and credentials to 

attendees at the XV SENABOM, the national firefighting 

and rescue conference in Goîania, Brazil.

Photo credits George Codding and David Codding.

67th IAAI 
International Training Conference

Training topics are subject to change without notice.  See website for hotel reservations and information.

TIME Track A                   Track B

MONDAY                                                       
   MONDAY, APRIL 25

Track A&B
10am – 12pm

LUNCH on your own noon to 1pm

1pm – 5pm 

Case Study:  

West, TX Fertilizer Plant Fire & Explosion 

Brian Hoback, IAAI-CFI & Kelly Kistner, IAAI-CFI

Selecting the Fire Science Expert  

in the New Millennium

Matthew Smith, Esq.

TUESDAY                                                      T
UESDAY, APRIL 26

8am – 12pm
Investigation of Marine Vessel Fires

Donald Perkins, IAAI-CFI

  Reliability Challenge for Fire Investigators

  John Lentini, IAAI-CFI, D-ABC

LUNCH on your own noon to 1pm

1pm – 3pm
Thermodynamics

Dr. Thomas Eaton, IAAI-CFI, PE IAAI Annual  
General Meeting

3pm – 5pm

Soil Gas Migration in Natural Gas  

Fires & Explosions

David Heldenbrand, PE

WEDNESDAY, April 27  All Wednesday classes are in the EXPO

8:00am           
New Equipment and Technology  

for the Fire Investigator
Jason McPherson & Mark Svare, PE

9:00am Forensic Laboratories Panel

11:00am Alternative Fuel Vehicles Scott Melville, IAAI-CFI

LUNCH on your own noon to 1pm

1:00pm
Analysis and Interpretation of  

Ventilation in Relation to HVAC
Darren A. Solomon

2:00pm
COHb Levels in Fire Victims  

and Origin Analysis
Derek J. Hill, IAAI-CFI

3:00pm Hydrocarbon Detection Evaluations Carl F. Anuszczyk

4:00pm
Cancer Detection Dogs – 

Research and Demonstration
Cindy Ell

THURSDAY                                                    THURSDAY, APRIL 28

8am – 10pm Lithium Ion Batteries:  

Implications in Fire and  

Explosion Investigations

Dr. Quinn Horn

Investigation and Management of  

Large Scale Fire Scenes

George Wendt, IAAI-CFI, IAAI-CI 

& Rachel Abrecht

10am – 12pm

Fire Death and Injury Investigations  

“Know The CODE”

Robert Rowe, IAAI-CFI  

& Capt. Patrick Willis, Ret.

LUNCH on your own noon to 1pm

1pm – 5pm
Arc Mapping Research and Updates

Mark Svare, PE

Profiling the Fire Death Arson Scene

Ed Nordskog

FRIDAY                                                       
   FRIDAY, APRIL 29

8am – 12pm
Dust Explosion Hazards

Dr. Scott Davis

Indoor Marijuana Grow and  

Butane Hash Oil Fires

Victor Massenkoff, IAAI-CFI

David E. Bridges, Esq.  Hon. Donovan W. Frank  Hon. Mark L. Hornsby

Paul H. Jepsen  Matthew J. Smith, Esq.  Chad J. Stepan, Esq. 

Open Panel Discussion     Showing Your Work:  

   Evaluating Expert Testimony Through the Court’s Varying Lenses

8am-10am            Opening Ceremonies

Orlando, Florida  
April 24-29, 2016

32 

HRS 
of

Instruction

Barry  
Grimm 
IAAI-CI

Jason  
Karasinski

IAAI-CFI

Dixon  
Robin

IAAI-CFI,  
IAAI-CI

April 25 to 29

Monday 
thru

Friday

32 

HRS 
of

Instruction

Track C
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. . . continued on page 32

Flame Jetting of a 2-Gallon Gasoline Container  

when Positioned Over an Open Flame
Adam D. St. John, P.E., ATF Fire Research Laboratory, USA

INTRODUCTION
The Bureau of Alcohol, Tobacco, Firearms and Explosives (ATF) Fire Research 

Laboratory (FRL) performed experiments to determine whether a 2-gallon gasoline 

container filled with a diesel/gasoline mixture could produce a flame jet from the 

open mouth of the container when poured over an open flame. The purpose of 

the testing was to evaluate witness statements regarding a fire that resulted in the 

death of young girl playing in the vicinity of an outdoor fire pit. The only witness to 

the incident was the father, who stated that he was pouring diesel from a 2-gallon 

gasoline container onto flaming wooden logs in a fire pit. As the father was pouring 

the liquid from the container, his six year-old daughter was standing in the vicinity of 

the fire pit and became engulfed in flames.  The gasoline container did not have a 

spout in place at the time of the fire and there was no visible thermal damage to the 

container. The daughter suffered 2nd and 3rd degree circumferential burns to 95% of 

her body and passed away several days after the incident. The father stated that he 

was unsure how his daughter became engulfed in flames and he described a delay 

in suppressing the resultant fire on her body.  He speculated that the flames from the 

fire may have entered the container, creating a momentary flame jet that engulfed the 

child as she passed by the fire pit.

There was no documented thermal damage to the gasoline container (Blitz® 

Manufacturing, model #50810), which was found on the scene with approximately 

400 ml of liquid remaining in the container.  A sample of the liquid found in the 

container was analyzed and determined to be a gasoline/heavy petroleum distillate 

mixture. The father stated that the diesel mixture within the 2- gallon container was 

collected as he purged contaminated fuel pump lines as part of his job servicing fuel 

pumps.  The father estimated that the container was less than ¼ full at the time of 

the incident. Based on a qualitative chemical analysis, the liquid mixture appeared to 

be primarily a heavy petroleum distillate consistent with diesel mixed with a relatively 

smaller proportion of gasoline.  The gasoline analyzed in the sample appeared to be 

evaporated or “weathered” gasoline, meaning that a portion of the original gasoline 

sample had evaporated.

Prior to conducting testing, a thorough literature review was conducted to 

determine if any relevant fire research existed.  A journal article by Hasselbring 

in 2005 documented laboratory testing where flames traveled back into a plastic 

5-gallon gasoline container, resulting in an internal “explosion” within the vapor 

space of the container [1]. The article also details a case where a child was seriously 

injured while pouring gasoline onto a fire (with the nozzle in place) after the  container 

catastrophically ruptured. Hasselbring and other subsequent authors have surmised 

that a metal flame arrestor screen can prevent flame propagation back into the 

container [1,2]. However counter experts challenge the effectiveness and feasibility of 

installing flame arrestors in portable gasoline containers and also claim that currently 

available research fails to demonstrate that portable plastic gasoline containers can in 

fact explode [3]. A laboratory report authored by Bardon et al. provided mathematical 

modeling of fuel tank headspace flammability for high ethanol fuels [4]. The authors 

documented a relationship between low ambient temperatures and the increased risk 

for the container headspace to fall below the upper flammable limit for high ethanol 

gasoline blends. No prior research was available that evaluated the propensity of a 

gasoline/diesel mixture to jet from a 2-gallon container, particularly where no damage 

to the container resulted. Accordingly a series of full-scale fire tests were conducted.

APPROACH
Seventeen tests were 

conducted at the FRL in the 

Large Burn Room (LBR) 

on December 8th through 

December 10th 2010.  For 

safety purposes, an apparatus 

was constructed that allowed 

the gasoline container to be 

remotely poured from an 

enclosure. A similar Blitz® 

2-gallon gasoline container, 

model #2XCG, was used for 

testing. The gasoline container 

was secured to a wooden box 

that was attached to a 2.5 cm (1 

in) diameter steel pipe.  The pipe 

extended through the enclosure 

wall and was fitted with a handle 

that allowed it to be rotated, thus 

pouring liquid from the container. 

A photo of the test setup is 

depicted in Figure 1. The 

container was positioned above 

a natural gas tube burner that 

served as the pilot flame for the 

testing. The natural gas burner 

was adjusted to produce a flame 

height similar to the burning log, 

approximately 10 cm (4 in).  The 

heat release rate of the burner 

was approximately 7 kW.

For each test, the container 

was secured to the pouring 

apparatus and then filled with a 

pre- measured amount of liquid 

from a graduated cylinder.  The 

natural gas burner below the 

container was then ignited.  The 

container was slowly tilted until 

the liquid began to pour out. The 

rate of pour was slightly slower 

than that required to produce a 

solid stream of liquid just below 

the mouth of the container.  The 

pour continued until either flame 

jetting occurred, or until no 

liquid remained in the container.  

When flame jetting occurred, 

the test was stopped and the 

remaining liquid in the container 

was poured into a graduated 

cylinder and recorded.

 The first four tests consisted 

of 100% gasoline, while the 

remaining thirteen tests were 

conducted with a mixture of 

gasoline and diesel, or 100% 

diesel. Analysis of the residual 

liquid sample estimated the 

gasoline to be 25% evaporated. 

Accordingly, the gasoline used 

for testing was 25% evaporated 

gasoline, meaning that it was 

evaporated to 75% of its original 

mass prior to testing.  The gasoline 

(87 octane) was purchased 

fresh from a local gas station 

and artificially weathered using 

an electric fan. The length of the 

flame jet was estimated using 

poles placed every 0.5 m (1.64 

ft).  Three tests were conducted 

with a child sized mannequin 

Figure 1: Gasoline container in pouring apparatus with shelter in the background.

placed in front of the gasoline 

container at distances of 1.3 

m (4.3 ft) and 1.9 m (6 ft). The 

purpose of the mannequin was 

to document the potential for 

ignition and sustained burning of 

cotton clothing from the flame jet. 

The proximity of the mannequin 

relative to the gasoline container 

can be seen in Figure 2.

Figure 2. Placement of mannequin in front of gasoline container.
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Candidate for 2nd Vice President Ric Torres (TX)How long have you been a member of the IAAI? 9 yearsHow many IAAI annual meetings have you attended? 6    Which years? 2009-2014
Do you regularly attend your State/Provincial Chapter meetings and activities? Yes
List any offices held in your State Chapter. Director Please list any International offices held, special projects or Committee work, indicating years of service:  

Training and Education Committee, Liaison Director for Latin America
If you are elected, will you take an active role in the IAAI, and with your present position, attend all annual meetings and board meetings  

during your term of office? Yes
Describe, in 100 words or less, why you feel you are qualified for this position: I feel that I am qualified to serve as 2nd Vice President of this organization 

because of my dedication to our profession and our membership. Since joining this fine organization, I have made myself available to the membership 

and have worked hard to reach the goals as set out in our strategic plan. I have worked with our leadership to grow our global footprint. I have remained 

steadfast in continuing to support our membership so that we can continue to be the premier training and education institution for our profession.

Why do you want to become a Director or Officer of the IAAI?  I want to be an officer of our Association because I feel it is important that we continue 

to work towards the goals and objectives as laid out in our strategic plan. We have a lot of work to do still. Our first priority continues to be: to provide 

relevant knowledge to our members. The key word here is relevant. For many years, we allowed ourselves to be guided by others who followed the 

“Ipse dixit” school of thought. In the past few years we have learned so much from our colleagues who have developed up-to-date training courses 

that follow engineering and scientific protocols. Because of these programs we now use terms such as arc mapping and failure analysis. We also 

continue to find new and improved applications that allow us to document fire scenes with the use of tablets and cellphones. Our second priority is 

to empower professionals to succeed. The IAAI has long been recognized as a leader in fire training and education because of its endless pursuit of 

obtaining accreditation for their certifications. We must continue working towards becoming an institution of higher learning with regional accreditation 

so that our members can continue to receive only the best and most credible training. Finally, we must take a proactive role in developing our future 

generation of leaders. How? By developing an “IAAI Leadership Class” for any members who want to prepare themselves to serve this organization in 

a leadership role. By developing this program, we will be taking a proactive step in not only preparing our future leaders but we will also be giving them 

an opportunity to share their ideas about how we can improve our member services. I want to continue to serve this fine organization because I care 

about our profession and how we are perceived by our communities. We are not just “good old boys”, we are true professionals with the best interests 

of our communities at heart. We need to hold ourselves accountable for the results of our investigations. Our profession requires that we serve with 

integrity and transparency.
What do you believe are your best leadership traits and how would you use them as a Director or Officer of the IAAI? I get the job done! When I first 

started working for our Association, I told Tom Fee and Ken Finley “give me orders”. We were organizing an event in deep-south Texas and we wanted 

to make sure it was a success. I haven’t stopped working since. I have assisted our colleagues from Mexico and Latin America so that they could 

join our Association and now we have an international chapter comprised of members from Mexico, Costa Rica, Panama, Ecuador, Colombia, Chile, 

Argentina, Brazil and Spain! I have learned from many people in this world about how best to lead an organization and the one constant trait that I 

learned from those people was the ability to lead by following. We know where we want to go and sometimes getting there is not as easy as it seems, 

but with hard work and dedication, we can accomplish our goals and objectives. I will continue to empower our members so that our Association 

continues to grow and meet the demands of our profession. I have the experience and the resolve to get things done!

What steps do you believe should be taken to grow membership? When you look at the number of international and chapter members it is obvious that 

there is an incredible potential for growth. We need to make sure that all of our members realize the potential of their membership by providing them 

the best and most recognized certifications in the world. The IAAI-CFI continues to be the standard for which we are most recognized worldwide. We 

should continue to develop our training and education programs so that we receive accreditation from institutions in the science and engineering field.

How would you propose to improve relationships and communications between the International and Chapters? This is a never-ending endeavor for our 

Association. I believe we have done a good job of improving our relationships and communications with the chapters. Currently we have a monthly chapter 

presidents call with our President and Executive Director that gives the Chapter Presidents an opportunity to voice their concerns and/or needs from the 

International. I know that the Directors have taken an active role in visiting local chapters and this will also help as we continue to grow our membership.

What are your recommendations for future funding of CFITrainer.Net? I believe that we need to consider charging non-members for the use of this 

one-of-a-kind program! We are already looking for corporate sponsors and we have even placed a “donate” tab on our website in an effort to secure 

funding. We should continue to pursue those avenues of revenue, but at some point, we will have to put a price on this invaluable training tool that is 

available to fire investigators worldwide. By generating additional funding, we can then start to invest into translation services for these programs so 

that more fire investigation professionals can obtain the benefits of this website.
Other than training fire investigators, what two or three other elements do you consider as critical to the mission of the IAAI? Continuing to obtain 

accreditation for our certification and designations, continuing to support the expansion of our membership into other countries and to work towards 

becoming the institution of higher learning for fire investigation professionals around the world.

Candidate for 2nd Vice President Bumper Moylan (FL)How long have you been a member of the IAAI? 30 yearsHow many IAAI annual meetings have you attended? 6     
Which years? 2009,2010,2012,2013,2014,2015Do you regularly attend your State/Provincial Chapter meetings and activities? Yes

List any offices held in your State Chapter: Member, Director, First and Second Vice President,  

President, and Past President Please list any International offices held, special projects or Committee work, indicating years of service International Director 

for the past 4 years: Chairman of the Ad-Hoc Committee for Name Change (2013), Chairman of Tag Line Committee (2014), 

Member Insurance Training and Membership Advisory Committee (2015)
If you are elected, will you take an active role in the IAAI, and with your present position, attend all annual meetings and board 

meetings during your term of office? YesDescribe, in 100 words or less, why you feel you are qualified for this position: Active in IAAI at the state level in two of 

the larger membership chapters since 1986 serving as Director in one chapter and Director, 2nd and 1st Vice President, 

President and Past President in a second chapter. Active with the International for the past seven years and now in my second 

term as an IAAI Director, I have served as liaison to several state chapters and a member of stateside and offshore chapters. 

I have gained experience and knowledge into the organization and am ready to take the next step to the Executive Board as 

2nd Vice President.
Why do you want to become a Director or Officer of the IAAI?  I have been an International Director for the past three years 

and was re-elected to a second three-year term in 2015. My passion for the IAAI is without questions. This organization is truly 

“The Global Leader in Fire Investigation” and it has been so inspiring to me in my career development that I sincerely want 

to continue to give back to the IAAI and its members which it has given to me. I believe that I am now experienced enough to 

make the additional commitment and take responsibility to move to the Executive Board.

What do you believe are your best leadership traits and how would you use them as a Director or Officer of the IAAI? I served 

in law enforcement for 28 years and advanced through the ranks to a Lieutenant of Investigations. In that capacity, I was an 

arson unit supervisor and commander of the bomb squad. I hold a BS Degree in Management and am a graduate of the 

FBI National Academy, a command level school. I believe that this background has given me strong leadership qualities with 

which to motivate people to want to participate in tasks, goals and objectives, and having them do their best. A leader must be 

understanding of peoples’ strengths and weaknesses and must do his or her best to encourage a successful outcome.

What steps do you believe should be taken to grow membership? I would strongly recommend that through the Enhanced 

Chapter Program, of which there are now 20 chapters with more considering becoming members, that we need to 

demonstrate the value to the chapter member only of the benefit of joining both the chapter and the International. Under this 

program, the IAAI invoices the chapter member with one invoice which includes both the chapter and International dues. In 

this manner, a member or their respective organization who may pay for only one membership per year, actually gets the 

member membership in both their chapter and the International.
How would you propose to improve relationships and communications between the International and Chapters? The Chapter 

Presidents call each quarter has greatly increased the relationship and communication between the chapters and the IAAI. 

That form of communication needs to continue. I still firmly believe that the IAAI needs to support the idea of having directors 

attend chapters’ annual conferences. In that light, that promotes a more personal relationship between the IAAI and  

the chapters.
What are your recommendations for future funding of CFITrainer.Net? Let’s face it… The grant for the CFITrainer.Net program 

will have a sunset. Hopefully, our skilled grant writer(s) and the CFITrainer.Net committee people can work their magic to 

continue the grant or write new grants. Should that not occur, the IAAI will be forced to look for funding from the outside which 

will include financial support from the insurance industry, legal associations and manufacturing groups which are often the 

targets in fire litigation cases or require the use of fire origin and cause experts.
Other than training fire investigators, what two or three other elements do you consider as critical to the mission of the 

IAAI? The IAAI needs to continue maintaining an active role in the development of ASTM Standards pertaining to the field 

of fire investigation and science as these standards are an integral part of NFPA 1033 and 921. Additionally, the continued 

development of strategic partnerships with industries which share common interests is critical to the IAAI for increasing our 

membership and support. And, finally, to work with the Public Agency Advisory Committee to facilitate post-conviction reviews 

of the science and methodology used in convictions.
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. . . continued on page 20

Combustible Creosote 
Joins Grease as Fire Risk
in Commercial Kitchens with Solid Fuel Cooking

By Doug Horton, MS, MBA

A National Fire Prevention Association (NFPA) 2012 report indicates that about 57% of 

fires in eating and drinking establishments involve cooking.1 Historically, cooking oil and 

grease have been the materials first ignited fuels in cooking fires, but there’s a new and 

increasing challenge: creosote deposits in hoods and exhaust ducts above solid fuel 

cooking operations.

Many restaurants have added live-fire solid fuel cooking to their operations for enhanced 

flavoring and marketing. This cooking method adds fire risk with appliances such as 

wood fueled charbroilers; pit barbeques; rotisseries; smokers; and hearth and brick 

ovens, especially for cooking pizza. In many cases natural gas and wood are burned in 

the same appliances, such as by two restaurant chains with a combined total of about 

1700 locations.

With the increase in solid fuel cooking is an apparent increase in related fires, in view of 

fire reports reviewed by this writer. Not only are solid fuel cooking fires increasing, there 

is an increasingly troubling pattern of conventional fire suppression systems not reliably 

activating or extinguishing these fires; thus, the need for fire investigators and related 

fire professionals to understand and report details of this added risk and aid prevention.

This article describes the creosote the risk with solid fuel cooking, provides three 

selected case studies, discusses related issues, and offers recommendations. Figure 1 

shows a wood-fired combined charbroiler and rotisserie above which a fire ignited in the 

exhaust duct at a restaurant in Maryland. The fire was not extinguished by the built-in 

fire suppression system, though it was extinguished by firefighters.

Creosote Characteristics
Creosote is a well known fire risk in chimneys 

above residential wood-burning fireplaces. According 
to the Chimney Safety Institute of America:2

“Creosote is black or brown in appearance. It can be 
crusty and flaky…tar-like, drippy and sticky…or shiny 
and hardened…. Whatever form it takes, creosote 
is highly combustible. If it builds up in sufficient 
quantities – and the internal flue temperature is high 
enough – the result could be a chimney fire. Certain 
conditions encourage the buildup of creosote. 
Restricted air supply, unseasoned wood, and cooler 
than normal chimney temperatures are all factors 
that can accelerate the buildup of creosote on 
chimney flue walls.”

From the Cornell Cooperative Extension Service:3 
“Creosote is made up of condensed volatile gases 
created by incomplete combustion of the wood. As 
these gases rise in the chimney, they cool, mix with 
water vapor, and form a tar-like substance that clings 
to the chimney walls…. Chimney fires can start 
quickly and be very powerful, shooting flames many 
feet above the chimney cap and producing a loud 
rumble like a freight train going by.”

From another reference:4 “Once ignited, the deposits 
of creosote burn at very high temperature, so hot, in 
fact, that depending on the amount of creosote that 
is burning, a runaway…fire occurs….”

Creosote Risk
NFPA recognizes the creosote risk of solid 

fuel cooking.5 From NFPA 96, Paragraph A.4.1.6, 
“When solid fuel is burned in cooking operations, 
increased quantities of carbon, creosote, and grease-
laden vapors are produced that rapidly contaminate 
surfaces, produce airborne sparks and embers, and 
are subject to significant flare-ups….” In response to 
this risk, Chapter 14 of NFPA 96 provides standards 
for Solid Fuel Cooking Operations. These standards 
are mandatory when NFPA 96 is adopted by local 
jurisdictions and should be subject to periodic 
inspections.

A Midwestern insurance company that insures a 
large proportion of restaurants and taverns in a four 
state area also recognizes this risk, indicating in a 
four page white paper:6 “Solid fuel appliances dial 
up fire threat with the addition of highly combustible 
materials.” From the same paper: “Buildup of creosote, 
a by-product of wood burning, is the major cause of 
exhaust system fires, which result from poor preventive 
maintenance and housekeeping.” A prominent fire 

Figure 1.  

Commercial wood 

fired rotisserie and 

charbroiler (grates 

removed) above  

which fire ignited  

in the exhaust duct




