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Love Them or Hate Them, Standards are Here to Stay
There was a time when standards were controversial in fire investigation. Prior to that there was
even a time where standards in most forensic science disciplines were controversial. “No two
cases are alike so there can’t be standards” evolved into “No two fires are alike so there can’t be
standards.” For fire investigation, that era ended around the turn-of-the-century, when the IAAI
and the USDOJ endorsed the adoption and use of NFPA 921. Recently, the IAAI even had posted
on its website a proposed ethical obligation to “Encourage and support professional standards
for fire, arson, and explosion investigations.” That duty never made it into the new code of ethics,
but it shows how far we have come.
I have been involved in standards development and maintenance since the late 1980s, when I was
appointed to the IAAI Forensic Science and Engineering Committee by then-President John
Primrose. He tasked the committee with the production of a standard for reporting of laboratory
results in fire debris analysis. We very quickly realized that before we could come up with a
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reporting standard, we had to agree on appropriate test methods. The result was a document
called “Guidelines for Laboratories Performing Chemical and Instrumental Analysis on Fire
Debris Samples,” which was published in the Fire and Arson Investigator in June 1988.
I have also been involved in ASTM Committee E30 on Forensic Sciences in its development of fire
debris analysis and other standards. In 1996, I was invited by then NFPA 921 committee chair
Richard Custer to serve on the Technical Committee on Fire Investigations where I stayed for
more than 20 years. Today, I am still involved with the Technical Committee on Fire Investigator
Professional Qualifications which maintains NFPA 1033, and I serve as a member of the
NIST/OSAC Subcommittee on Fire and Explosion Investigations.
This newsletter will highlight some very old standards as well as a more recent one that took
more than 10 years to have any measureable effect.
The legacy of the National Board of Fire Underwriters (NBFU) was recently featured in Fire Rescue
1. The Board took 40 years to come together and was joined at the hip with NFPA when it was
first founded. It was one of the organizations to advocate for standardization among fire
departments so that mutual aid responders could hook up to local fire hydrants, which had been
a serious problem in many major conflagrations. The article may be accessed here
https://www.firerescue1.com/firefighter-safety/articles/remembering-the-legacy-of-thenational-board-of-fire-underwritersN7uZBLCyF6HMicJd/?utm_source=FireRescue1+Member+Newsletter&utm_campaign=c9d59
2f621-EMAIL_CAMPAIGN_2020_06_29_06_15&utm_medium=email&utm_term=0_758bdbeffec9d592f621-62985023
Another recent article on the NIST.gov website discusses a mattress flammability standard, which
became effective in 2007, but because people hold onto mattresses for 10 or 12 years on average,
it took 10 or 12 years before this new flammability standard, which limits mattresses’ heat release
rate to 200 kW, had a measurable effect on fires in the United States.
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You may come across mattresses that look like the one shown in Figure 1, where the whole thing
burns, but the room does not go to flashover. This is one way to recognize whether you have a
new or an old mattress.

Figure 1. This new mattress completely burned but did not have a high enough heat release rate
to bring the room to flashover. A similarly burned mattress appeared on the cover of the April
2011 edition of the Fire and Arson Investigator. https://firearson.com/uploads/FAI-2011/FAIApril2011.pdf
The NIST report on the effect of the standard may be found here.
https://www.nist.gov/news-events/news/2020/11/mattress-flammability-standard-lifesavernist-report-finds
and the actual Mattress Flammability Standard may be found here.
https://www.cpsc.gov/s3fs-public/pdfs/blk_media_mattsets.pdf
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Just as NFPA 921 took more than seven years to progress from committee formation to the
production of the first edition, most standards development is a slow process. It is not for
everyone. In the 921 committee, we felt good if we could move at a speed greater than five words
per minute. Standards development is the kind of activity that one can engage in throughout
one’s entire career and never be finished. I have found the experience highly rewarding, if
challenging. The late Patrick Kennedy once said of me, “When smaller nits are picked, Lentini
will pick them.”
The easiest way to participate in standards development is to actually show up at a meeting where
standards are being discussed. Obtaining committee membership is a little trickier. The easiest
way to do that is to persuade a current principal member to appoint you as their alternate. Failing
that, applications for NFPA technical committees may be found at the NFPA website. Select the
standard you want to work on, then click on “Technical Committee” then click on “Apply to
Committee.” Keep in mind that both the 921 and 1033 committees have waiting lists, and people
who have contributed to the standard by attending meetings or submitting public inputs are more
likely to be appointed.
To become involved in the ASTM process, it helps to join at a cost of $75 a year. That fee includes
a free volume of ASTM standards. The forensic science standards are found in volume 14.02,
which sells for $252 in print and $344 online, so the $75 is truly a bargain. There are committees
on both Forensic Science (E30) and Forensic Engineering (E58). Anyone with an interest can join.
Membership is not required to participate, but only members get notices of activities.
The NIST/OSAC subcommittees are constantly accepting applications for affiliates. The
application form is located here.
https://www.nist.gov/topics/organization-scientific-area-committees-forensic-science/applyjoin-osac
If you want to influence the way your profession develops, participating in standards
development is one of the most effective ways to do so.
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Where is the Future of Fire Investigation?
I was talking with a colleague a few weeks ago and he asked me where I thought the future of
fire investigation was. Who were going to be the leaders of the next generation? We talked about
a couple of educational programs, without finding a lot of enthusiasm. But later that month, when
I was teaching at the ATF National Center for Explosives Training and Research in Huntsville, I
realized that I was looking at it right there. Because of COVID, the class size was limited to 12,
and consisted entirely of ATF-CFI candidates.
Looking back over the last 40 years, I realized that ATF has been the source of much of the
progress that has been made in the field of fire investigation. It is by far the country's premier fire
investigation provider in the public sector, but the work has affected all of us.
In 1978, ATF, which was then part of the Treasury Department, stood up the first national
response teams, and those teams remain the premier investigative personnel on the planet.
Throughout the 1980s, ATF provided training to federal state and local fire investigators,
seriously improving the quality of the work being done.
I remember back in 1982, there were two foundational developments coming from ATF. One of
them was the first informal standard for fire debris analysis, put together by Dr. Mary Lou Fultz
of the ATF laboratory and Dr. Phil Wineman of NBS (now NIST). In their “Accelerants
Classification System,” they articulated what fire debris analysts had been doing for the previous
decade, and described for the first time the characteristics of various classes of ignitable liquids,
(we still referred to them as “accelerants” back then) especially gasoline and petroleum distillates.
Those criteria were later formalized by the IAAI Forensic Science Committee in 1988, on which
Dr. Fultz was a member.
The other major development in 1982 was the pioneering work of Richard Strobel and Robert
Noll and developing "accelerant detection canines" now known as ignitable liquid detection
canines. While this important tool did see some misuse, ATF always advised caution, particularly
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with respect to unconfirmed canine alerts. In my time managing a fire debris analysis laboratory,
I saw that samples selected with the aid of a canine had about twice the likelihood of testing
positive then samples collected by a mere human.
The training at Glynnco also helped in our understanding of just how good (or not so good) we
are at determining the origin and cause of fires. While the information developed was sometimes
kept on the down low, it became more public in 2005, when Mike Marquardt, Dan Heenan, Jerry
Haynes, and Steve Carman brought a training exercise to Las Vegas. The results were pretty
dismal but within the next few years they got a lot of attention. The issue of ventilation rose to
the forefront of fire investigation, where it remains today.
But the ATF's work not only identified the problem, it helped provide the solution. In 2013,
Andrew Cox made was able to articulate the problem and potential solutions in a way that
nobody had done before, with his technique known as Origin Matrix Analysis, which is now
incorporated into NFPA 921.
In 2003, a one-of-a-kind testing facility, the ATF Fire Research Laboratory was stood up and
remains one of the premier fire research facilities on the planet. Because of its DOJ mission, the
production of peer-reviewed papers from this lab has been a little disappointing, but the potential
and the data are still there.
I have had the pleasure of collaborating with ATF chemists on some of my own research. I wanted
to credit Dr. Fultz for assisting in my study that resulted in chemists learning how to tell the
difference between asphalt decomposition products and petroleum distillates. (Dr. Fultz helped
out quite a lot and was mentioned in the acknowledgments, but since putting her name as an
author would have required another year or so to be approved, we went with just me as the
author.)
https://drive.google.com/drive/folders/1d_V2v8q8fkWAmsxCD3icf6Qi-LYziR47
I also had the privilege of working with Julia Dolan of the ATF laboratory in the often-cited work
"The Petroleum-laced Background."
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https://drive.google.com/drive/folders/1d_V2v8q8fkWAmsxCD3icf6Qi-LYziR47
Other contributions are too numerous to count but they include Jack Malooly's work on spalling,
Ray Keto’s work on interferences in fire debris analysis being overcome using GC MS, Ray Kuk
and his colleagues’ work on the spread of ignitable liquids in flooded compartments, and Mike
Keller and Cameron Novak’s studies of electrical phenomena in fires. In fact, it is difficult to think
of any area of fire investigation that has not been touched on by the work of ATF agents and
scientists.
In my view, this is at least partly a result of the requirement that before they become ATF CFIs,
each candidate must complete a research project, and many of these research projects have
resulted in moving our profession forward.
So, as I looked out on the class of ATF CFI candidates, I realized that this is where the future of
fire investigation is, and it is in good hands.

Ghost Ship Fire: Last Lawsuit Settled
https://www.usnews.com/news/politics/articles/2020-11-11/oakland-agrees-to-settle-lastlawsuit-from-ghost-ship-fire

Dive Boat Captain Indicted on 34 Counts of “Seaman’s Manslaughter”
https://californiadiver.com/captain-of-dive-boat-conception-indicted-and-charged-with-34counts-for-2019-fire-1202/

FBI Website Lists Hundreds of Arson Convictions
https://www.fbi.gov/@@search?SearchableText=arson&searchHelpText=To+narrow+your+se
arch%2C+select+a+content+type+option+listed+under+%E2%80%9CMore.%E2%80%9D+To+b
roaden+your+search+to+other+FBI+sites%2C+select+a+subdomain+listed+under+%E2%80%9
CSource.%E2%80%9D&pageSize=20&page=1&sort_on=&sort_order=descending&after=

NOVA Reports on Notre Dame repairs
https://www.pbs.org/wgbh/nova/video/saving-notre-dame/ worth an hour of your time.
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Case Study:
Please Leave All Asphalt Products at the Scene
This case study is old, dating back to 2006, but the important lessons it teaches might need to be
repeated for people who are new to the profession or for those who never got the memo in the
first place.
Bruce Aslanian's barn caught fire in the middle of the night and burned to powder. Confronted
with this pile of ashes, the only thing that the investigator assigned by National Grange Insurance
Company could think of was to collect some samples at random and submit them to a laboratory
to test whether any ignitable liquid residues were present.
The laboratory reported back that four of five samples collected had tested positive for kerosene.
Because there was no apparent innocent explanation for the presence of this “accelerant,” Mr.
Aslanian's claim was denied.
Unfortunately for National Grange, Mr. Aslanian had no motive, and he was seriously angry that
he had been accused of being an arsonist. He had plenty of money to defend himself, and engaged
a colleague of mine, Christopher Wood, to investigate on his behalf. Recognizing that the
affirmative defense rested entirely on the chemical analysis, Chris suggested that Mr. Aslanian's
lawyer, Roy Bourgeois, retain me to review the chemical analysis.
When I got the data, it became clear to me that what the chemist had identified was not kerosene,
but asphalt smoke residue, which at first glance looks remarkably like kerosene, as shown in
Figure 1.
I had been aware of the potential for asphalt shingles to interfere with chemical analyses since
1982, when I got a sample of some burned shingles, as well as a comparison sample, and found
what appeared to be kerosene in both. Looking further into this phenomenon, my colleague
Laurel Mason and I published an article in the

8

Figure 1. Chromatograms of kerosene (left) and asphalt smoke condensate (right). These appear
similar to the uninitiated, but the chromatogram on the right exhibits an extra, shorter peak to the
left of the numbered peak. The shorter peaks indicate the presence of alkenes, which are not
reflected on the kerosene chromatogram.
trade journal known as Arson Analysis Newsletter in 1982.1 At that time, the best we could do
was to recommend that people not collect shingles for submission to the laboratory, or if they
were submitted, the analyst should pick them out of the samples.
Ten years later, I was involved in another case where there was a disagreement between two
laboratories as to whether a sample contained diesel fuel or kerosene. When I examined the data,
I recognized that both of the laboratories were wrong. Both of their lab notes indicated the
presence of “tar” in the samples, and my client, Maynard Clark, was able to finance a research
project in which I was able to develop a method to tell the difference between asphalt and
kerosene. That was published in 1998 and may be found at this link.
https://drive.google.com/drive/folders/1d_V2v8q8fkWAmsxCD3icf6Qi-LYziR47

1

Isolation of accelerant-like residues from roof shingles using headspace concentration. Arson
Analysis Newsletter 1982;6:3:48–55, Systems Engineering Associates, Columbus, OH. The entire
collection of Arson Analysis Newsletters may be found here:
https://app.box.com/s/olobyq8anjm4nsfe0f6y
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I provided a review of the Clark case in Volume 2 Number 5 of this newsletter (May 1, 2019).
https://drive.google.com/drive/folders/1WVu_XZKx1-rUSWprzKyPoiQydpRs76Qh
So, when the Aslanian case came across my desk, I asked for the data, applied the methodology,
and was able to determine that the samples did not contain kerosene but contained asphalt smoke
condensate. I asked for the samples and received them, although by the time I saw them, the metal
cans in which they had been submitted had almost disintegrated. Fortunately, the carbon strips
used in the analysis conducted on behalf of National Grange were still available. In the samples
themselves, I was able to see actual pieces of asphalt shingles. I picked out a couple of pieces
and extracted them and was able to show National Grange’s lawyer at my deposition that the
sample contained asphalt, as shown in Figure 2. I was also able to describe the appropriate
methodology that National Grange’s chemist was apparently unaware of because she was more
or less self-taught, did not join professional organizations, and therefore had no access to the
Journal of Forensic Sciences where my paper had been published. The case settled in Mr.
Aslanian’s favor shortly after my deposition.

Figure 2. Piece of burned asphalt shingle removed from one of the samples in the Aslanian case,
and a solvent extract of the shingle, showing asphalt.
The first takeaway lesson for fire investigators is don't collect shingles. Sometimes the shingles
may not be easily recognizable, although asphalt coated fiberglass shingles certainly are. The
second lesson is make sure your laboratory knows how to tell the difference between asphalt
smoke condensates and petroleum distillates. There are instructions in the currently accepted
ASTM standard, E 1618. The instruction states, in the section on interferences,
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11.2.2 Extracts that meet the criteria for heavy petroleum distillates should be
reviewed carefully for “extraneous components” that elute near n-alkanes and are
the result of polyolefin or high molecular weight hydrocarbon (asphalt)
decomposition. Peaks representing the corresponding 1-alkene or 1, (n-1) diene, and
having an abundance near the concentration (within one-half an order of
magnitude) of the alkane, should be considered as indicating the presence of
polyolefin or asphalt decomposition products rather than fuel oil products.
Polyolefin decomposition products typically do not exhibit the same pattern of
branched alkanes as fuel oils.
Due to a lack of communication, the errant chemist in the Aslanian case was never made aware of
her error. She made the same error in another case in 2011 (and God only knows how many other
times). That case also resulted in a wrongful claim denial, but it was litigated all the way to a jury
trial, which resulted in a verdict in favor of the insured.
While it will not guarantee accurate results, your chances of avoiding an erroneous chemical
analysis are improved if your laboratory is accredited and the chemist is certified by the American
Board of Criminalistics (ABC).

Happy Holidays!
Whatever holiday you celebrate, I hope it’s everything you want it to be. My family celebrates
both Christmas and Hanukkah. Here is a link to a raft of celebrations around the world.
https://en.wikipedia.org/wiki/List_of_multinational_festivals_and_holidays#December
(Please remember there’s a plague out there. Stay safe.)
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Scientific Protocols for Fire Investigation, Third Edition Recognized as
One of the Best Forensic Science Books of All Time!

I’m pleased to announce that my book, “Scientific Protocols for Fire Investigation, Third Edition
(Protocols in Forensic Science),” made it onto
BookAuthority's Best Forensic Science Books of All Time:
It is #5 out of 100, and the highest-rated fire investigation textbook!

Reviews of the Third Edition from Amazon.com
Dr. Craig Beyler:
A Must-Read Book for All Fire and Explosion Investigators
Scientific Protocols for Fire Investigation is a must-read for every fire and explosion investigator.
John Lentini is an experienced and highly regarded fire investigator and chemist. Importantly, he
is also a great writer. His use of a combination of direct explanation and case studies is very
effective. Through this approach, he keeps the reader’s attention and brings points home more
than once. His approach to writing allows the reader to think they discovered the concepts he
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amplifies through case studies, firmly cementing the concepts for the reader. It’s a book you will
keep on your desktop.
Steve Carman:
A Must Have (and Must Read) for Fire Investigators
The 3rd edition of Scientific Protocols for Fire Investigation is most certainly a book that
professional fire investigators and those seeking a more complete understanding of the science of
fire investigation should have in their library. John Lentini has presented an up-to-date digest of
the science and practices at the center of our profession. In recent years, the importance of
understanding the role of ventilation in structure fires has gained much attention. In this book
John offers readers an easy-to-read synopsis of this science and an explanation of how and why
it must be at the forefront of every investigator's mind particularly when investigating fully
involved structure fires.
The advancement of NFPA 921 in the last twenty years has moved our profession in a positive
direction. This book takes that progression even further towards an even more thorough
approach to the practice of this important forensic science.
Steve Riggs:
Best Edition Yet
I would highly recommend this edition to anyone who wants to expand their knowledge in the
area of fire investigations. I have the first and second editions, but this edition is absolutely the
best of all. This is a great edition to add to your personal library.
Wayne Chapdelaine:
A Must Have Book in Every Fire Investigators Library
Scientific Protocols for Fire Investigation is a text that all professional fire investigators must
read.
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We have a new vendor for the book, The Fire Fighter’s Bookstore and they are offering a 20%
discount off the publisher’s list price. ($79.16 + shipping) Go to:
https://www.firebooks.com/products/scientific-protocols-for-fire-investigation-3rdedition?_pos=8&_sid=3b6cfbbf2&_ss=r
For information about setting up a 3-day course at your facility that uses the book as a “handout,”
contact me directly at scientific.fire@yahoo.com
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