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Mechanical sifters (written about in a Seen on Scene article in 
the Fire and Arson Investigator – July 2010), also known as vibratory 
screeners, sluicing machines, metal detectors, and wet dry vacuums 
are examples of tools that are available to aid in the investigation 
process of exposing and preserving evidence (Fig1.jpg).  A wet 
dry vacuum system is commonly referred to as a Shop-Vac® [2]. A 
vacuum system is a more robust vacuum cleaner- - different than your 
common household vacuum cleaner. The vacuum system uses a larger 
motor providing more suction that will pull debris off fire patterns and 
evidence, through a larger diameter hose into a collection canister. 
The proper vacuum system has no belts or rotating beater brushes; 
therefore, items like carpet strands will not get entangled in the system. 
The vacuum system also works with dry and wet materials. Larger 
two motor vacuums can also be employed that sit atop 55-gallon 
drums.  These examples, and most vacuums that can be utilized 
for this purpose, can come outfitted with HEPA filters to keep the 
dust to a minimum, if not non-existent.  The investigator should  take 
caution in the placement of the vacuum during use to control dust and 
displacement of debris from the current of air created by the vacuum 
exhaust system. Current methods of shoveling, sweeping, and moving 
debris generate far greater levels of dust and particulates that expose 
investigators to myriad potential problems. 

The use of vacuum systems to aid in investigations is not new to 
the evidence collection/crime scene industry. According to the book 
Forensic Anthropology, “The collection of microscopic material, from 
garments, motor vehicles, and other large objects by vacuuming, is 
another means of collecting trace material. This method requires a 
specialized nozzle for the vacuum cleaner. Nozzles are made from 
plastic that allow you to place filter paper to trap and retain material 
vacuumed from items. Material is collected by suction on to a clean 
filter trap paper that is placed inside the trap. The evidence is then 
removed and bagged separately for later examination. Items must be 
preserved so that they remain, as much as possible, in their original 
state and may be produced in court in the condition in which they were 
found” [3].

Other industries that require excavation, or layering of debris, such 
as ship wreck salvage, also utilize vacuum type systems as excavation 
tools. Ship wreck salvagers use an air lift system to move large volumes 
of sand. The air lift works because air is forced through a hose to the 
lower end of a pipe, causing this air to rush up the pipe towards the 
surface, creating a vacuum effect, which results in sand, mud, and 
small rocks being sucked up the pipe [4]. 

In addition to anthropology and underwater salvaging applications, 
criminal investigators also utilize vacuum systems.  An example is the 
3M® Trace Evidence Vacuum for the collection of trace evidence. The 
3M® Trace Evidence Vacuum is an extremely powerful unit designed 
for high-efficiency collection of particulate evidence that meets law 
enforcement needs; making evidence collection easy, convenient, and 
safe [5]. 

Since other professions have embraced vacuum systems for 
evidence recovery, the question remains as to why this tool has found 
such limited use in fire investigations? The removal of debris with the 
use of a wet dry vacuum system, and various screens can expose 
evidentiary items, such as fire damaged wires, electronic  
components, (and maybe even the paper match) without destroying,  
damaging, or losingthe items.  The use of a vacuum system also 
aids in layering debris, rather than utilizing a shovel, or other crude 
implements, to complete the task. Debris removal and collection with 
the use of a vacuum, rather than depositing the debris in other areas, 
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Generations of fire investigators have used shovels, 
hoes, rakes, assorted hand tools, kitchen utensils, 
chopsticks, and even at times, gusset plates found in 
burned structures, to layer through fire debris during 
scene excavation. Myriad “tools” and ad hoc implements 
used to layer through debris fields are everywhere at 
a fire scene. Layering through the debris with any of 
these tools is a long, arduous, but necessary endeavor 
on many fire scenes. According to NFPA 921, Guide 
for Fire and Explosion Investigations, 2017 Edition, 
fire scene excavation (the examination, layering, 
and removal of debris) and reconstruction allows the 
investigator to expose patterns, covered by debris, 
and to locate evidence that can assist in making an 
accurate origin determination. According to NFPA 921, 
adequate debris removal is essential for a thorough fire 
investigation1[1]. 921 defines layering as the systematic 
process of removing debris from the top down and 
observing the relative location of artifacts at the fire 
scene2. Considering the technology available to fire 
investigators in the 21st century, and the enhancements 
they have brought to our industry, fire investigators 
should be energized to supplement tools that have some 
of their origins from the stone age with these techniques 
to improve the product we provide. We as investigators, 
with our innate curiosity, need to be hypersensitive to 
opportunities to improve on the current way our scene 
work is conducted. The question(s) investigators should 
always be asking is, “are there better tools available that 
will aid in the investigation, examination, layering, and 
removal of debris while preserving potential evidence?”  
Are there better tools to help me do a better job? 
The answer is a resounding yes.

Utilizing Wet Dry Vacuum Systems  
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global member news

F. Lee Brininger Award 
Investgator of the Year  - Miles H. Watters, Jr.

Expert Witness Courtroom Testimony
Tennessee, October 2017

Expert Witness Courtroom Testimony
Maryland, December 2017

OHIO ECT Practicum October 2017
Chief Josh Hobbs, Brian Peterman, Nakoa Spradlin, Rob Dunn, 
Allen Flickinger, Jeff Heft, Ron Stemen, Keith Elliott, Mike Stellfox, 
Jeff Koehn, Chris Ellis, Jamie Stewart, Tim Schreadley.

Cause Undetermined?

If you could name one issue that generates debate, 
discussion and confusion in the most recent decade of 
fire investigation, I would argue it was NFPA 921 and 
the use of ‘undetermined’.   
In short, NFPA 921 2017 guidance is to follow the 

scientific methodology and if you cannot reach a probable 
cause, then the fire cause should be listed as undetermined (19.7.4). The 
definition of probable is more than 50% certain (4.5.1).
As a scientist, I find this concept problematic. First, there is no database of 
fire causes where from a likelihood of 50% can be mathematically derived.  
Fire investigation is not like DNA where frequency databases can be used 
to derive answers; findings are based on the investigator’s interpretation of 
the evidence but have no mathematical foundation.  To follow a scientific 
methodology but to end up with what is, in essence, a non-scientific 
determination is not a satisfactory approach.  
The determination of likelihood in fire investigation is not only a product of 
the investigator’s skill, but can be affected by information available. Many fire 
investigations are a slice of a larger investigation or scenario. There is often 
information that can affect the likelihood of a cause which you may never see.  
By reporting empirically what you exclude and include as possible  
fire causes creates a factual list for use by others who may be involved  
with the investigation.  
For example, if your fire investigation report rules out numerous possibilities 
but still has ‘smoking materials’ or ‘deliberate’ as potential causes, but you 
cannot say which is more likely, it might be that subsequent investigation 
work by the digital forensic team uncovers deleted text messages relating to 
setting a fire.  You may never know about this, but if the digital report is taken 
with yours, it could make a compelling prosecution case for arson. If your 
report just says ‘undetermined’ as a summary, would this extra digital work 
have been done?  
To my ears ‘undetermined’ means ‘I don’t know’.  Yet if I know what I can 
include and exclude as possibilities, then the use of the phrase ‘undetermined’ 
is at best unhelpful and at worst misrepresentative.  Scientifically, if I analyse 
a problem using a number of different scenarios, exclude most of them 
leaving a number of outcomes, then I list the outcomes.  If I can rank them 
in any order of likelihood then this is even better, but I would not sum up 
my findings as ‘undetermined’ as that doesn’t summarise the difficult and 
exacting work that I have done or accurately report what I have found.
There will be some circumstances where ‘I don’t know’ is an appropriate 
answer.  For example, if faced with a black hole fire scene that is the remains 
of a mixed chemical storage warehouse that was having metal repair work 
done, was in financial trouble, but with no CCTV or witnesses and there was 
lightning that night, I can see how after investigating this, I might end up 
with a true ‘undetermined’ cause. But for the majority of cases, fire causes 
are usually ‘determined’, just to varying degrees and within a range of 
possibilities, as deduced using the scientific method.  

Dr. David Schudel, CChem, MRSC, D-ABC, CFI

Keith Borer Consultants
Locard House
Belmont Business Park, Durham, DH1 1TW, UK

In Attendance at the Florida Conference  
October 2017
Past, Present and Future Presidents: Scott Bennett,  
Bumper Moylan, Jerry Naylis, Jack Ward
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How long have you been a 
member of the IAAI? 17 years

How many IAAI annual meetings 
have you attended? 6  Which 

years? 2012, 2013, 2014, 2015, 2016, 2017

Do you regularly attend your State/Provincial 
Chapter meetings and activities? Yes

List any offices held in your State Chapter.  
Director 2nd Vice President 1st Vice President President Past 
President Sergeant-At-Arms 

Please list any International offices held, special projects or Committee 
work, indicating years of service.  Director, 2014-Present Investigator 
Safety Committee 2004-2009 Transportation subcommittee,Training 
and Education Committee 2004-2009 Principles and Practices 
Committee 2015-Present Application Review subcommittee, CFI 
Committee 2011-Present Health and Safety Committee 2016-Present 
Chapters Committee Chair 2015-Present

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 have a bachelors degree in Criminal Justice with a 
Psychology minor. I served in law enforcement, the fire service, and 
EMS for over 30 years. I have been employed for 11 years in the 
private sector. I have been an instructor for over 39 years. I have 
been active in my state chapter for 25 years and the IAAI for 17 
years. I am passionate about the IAAI, our mission, and our goals. I 
have acquired knowledge and experience into the organization and I 
am ready to serve on the Executive Team as 2nd Vice President.

Why do you want to become a Director or Officer of the IAAI?  
Throughout my career, I have enjoyed increasing responsibilities, 
opportunities, and knowledge within fire investigation and the IAAI. 
I have benefited from membership in the IAAI. I am a hard working, 
dedicated person and believe in giving 100 % to what needs to 
be done. I have the knowledge, experience, passion, and the 
commitment to serve on the Executive Team as 2nd Vice President.

What do you believe are your best leadership traits and how would 
you use them as a Director or Officer of the IAAI? I do not rush to 
judgement and try to obtain all the information available before 
making a decision. I seek out and listen to the opinions of others. I 
believe in empowering others to do their best, providing them with 
opportunities for growth and success. I seek first to understand 
then act. I communicate well with others and I am organized. I have 
developed and managed small and large budgets. I have managed 
investigation teams and complex investigations. I do the right thing 
for the right reasons.

What steps do you believe should be taken to grow membership? Our 
members are the lifeblood of our organization. The benefits of 
membership in the IAAI should be published in trade journals, 
publications of allied organizations, and posted in the appropriate 
social media forum. Our members are our ambassadors and should 
encourage their associates to join the IAAI. A membership contest 
could be developed, with an appropriate prize provided to the 
organization or individual who provided the most new members in 
one year.

How would you propose to improve relationships and communications 
between the International and Chapters? The relationships between 
the chapters and the IAAI have improved in the past few years. 
The quarterly chapter presidents conference call has provided 
opportunities for information to be shared between the participants. 
We should publicize the date and times of the calls better. Any IAAI 
member is welcome to participate in the conference calls. We need 
to be open and receptive to suggestions and new ideas.

What are your recommendations for future funding of CFITrainer.Net? 
CFITrainer.net is an important benefit for the members and the fire 
investigation community. It needs to be maintained and enhanced 
when possible. The modules are professionally produced. The 
CFITrainer.net platform is also utilized for testing of various training 
conferences. Online testing allows for more time to be allotted for 
training. Additional grant resources need to be pursued. Donations 
should be sought from individuals, allied organizations, and 
corporations.

Other than training fire investigators, what two or three other elements 
do you consider as critical to the mission of the IAAI? The IAAI is 
the global leader in fire investigation. The IAAI should have an 
active role in the health and safety of fire investigators and allied 
personnel. The IAAI should have an active role in arson awareness 
and prevention issues, and arson prosecution. The IAAI should 
facilitate opportunities for members to be successful and  
maintain credibility.

2018 IAAI Candidate for 2nd Vice President ★ Gary Hodson
2018 IAAI Candidates for Board of Directors

MONDAY, MAY 21st

TUESDAY, MAY 22nd

2018 IAAI ITC FRISCO, TEXAS  ★  May 20-25, 2018 Classes are subject to change.

1:00pm – 5:00pm Track A
Tomorrow’s Investigations:  

Smart Homes, Electric Cars and 
an Internet Connected World

Ron Kilgore and Michael Custer
Also Tuesday AM

1:00pm – 5:00pm Track B

A Decade of CSST: What We Learned

Mark Goodson

Also Tuesday AM

1:00pm – 5:00pm Track C
Remember the Alamo:  

A Step-by-Step Process for Corralling 
the Large Loss Scene Inspection

Brad Gordon

8:00am – 12:00pm Track A
A Decade of CSST: 
What We Learned

Mark Goodson
Also Monday PM

8:00am – 12:00pm Track B
Tomorrow’s Investigations: Smart Homes,  

Electric Cars and an Internet Connected World

Ron Kilgore and Michael Custer
Also Monday PM

8:00am – 12:00pm Track C
Investigation Beyond 

Origin & Cause

Ian Tedder and John Bull

1:00pm – 3:00pm Track A
Documenting the Fire Scene:  

Understanding Camera Settings for 
Professional Photographs

Donna Deaton
Also Wednesday PM

3:15pm – 5:00pm Track A
Gas Explosions and Behavior

Jamie Novak
Also Wednesday PM

1:00pm – 5:00pm Track B

IAAI Annual  
General Meeting

1:00pm – 3:00pm Track C
Regulations of Surveillance Technologies 

and their Implications for Fire Losses

Michael Jacobs and Todd Burris

3:15pm – 5:00pm Track C
Cooperative Response to 

Fire Investigations

Phillip Brown and Robert Juergens

12:00pm – 1:00pm   Lunch on your own

11:00am - 1:00pm Lunch On your own        EXPO Showroom open 7:30am - 5:00pm

1:00pm – 3:00pm Track A
Everything a Fire Investigator Needs 

to know About Chemistry  
[But Was Too Busy to Ask]

Andrew Armstrong, Kelly Wouters 
and Marion Armstrong

1:00pm – 3:00pm Track B
Recovering Data from  

Fire Damaged Electronics

Tully Kessler

1:00pm – 3:00pm Track C
Documenting the Fire Scene:  

Understanding Camera Settings for 
Professional Photographs

Donna Deaton
Also Tuesday PM

8:00am – 9:15am  All Tracks Opening Ceremonies
Track A

9:30am – 12:00pm

The Four Corners of Origin Determination:
Witness Statements, Fire Patterns,  
Arc Mapping and Fire Dynamics

12:00pm – 1:00pm   Lunch on your own

Moderator: David Bridges
Panelists: Dr. Vyto Babrauskas, James Quintiere 

Mark Svare, Gregory Gorbett

FIRE CLAIMS AND INVESTIGATION
Training Seminar co-presented by ICAC and IAAI

32 HRS Fundamentals of Fire Investigation
IAAI Instructors and Staff

9:30am – 5:00pm Track D Week-long class 
May 21st to 25th • Monday thru Friday

Mon. & Tues.
Only

WEDNESDAY, MAY 23rd  (Expo Day Showroom open 7:30am - 5:00pm)
9:00am – 11:00am Track A

Tools of the Trade: Technology, Tools and Tips 
for Fire Investigators

Robert Toth

9:00am – 11:00am Track B
The Discovery of Radio Frequency from 

Smart Meters Causing Electrical Fires

James Brown and Vyto Babrauskas

WEDNESDAY, MAY 23rd  (Expo)

FRIDAY, MAY 25th

THURSDAY, MAY 24th  (Expo Showroom open 7:30am - 1:00pm)

3:15pm – 5:00pm Track A

Flashover

James Quintiere

3:15pm – 5:00pm Track B
What Do These Volatiles Really Mean 

in My Fire Debris Samples?

John DeHaan and Doug Byron

3:15pm – 5:00pm Track C
Gas Explosions and Behavior

Jamie Novak
Also Tuesday PM

8:00am – 12:00pm Track A

Investigating Commercial Kitchen Fires 
– Systems Design, Evaluation,

and Documentation

Chip Barnhart and 
Kirk Hankins

8:00am – 12:00pm Track B

Using NFPA 921 to Meet the 
Professional Qualifications  

of NFPA 1033

Michael Wixted

8:00am – 10:00am Track C
Engineering Tools for Wildland Fire 
Investigation: Fire Pattern Indicators 

to Power Line Ignition and Safety

Kevin Lewis, Paul Way and
Albert Simeoni

10:00am – 12:00pm Track C
Wildland Fire Scene Origin & Cause 

Investigation Methodology

James Engel

12:00pm – 1:00pm   Lunch on your own

1:00pm – 3:00pm Track A
Alarm Science Bootcamp for Arson 

& Fire Investigators

Jeffrey Zwirn

3:15pm – 5:00pm Track A
An Analysis of Pinched Cords 

& Overdriven Staples

Michael Keller and Cameron Novak

1:00pm – 5:00pm Track B

Case Study:  
Carolina Beach Arson/Homicide-  
“The Good, The Bad and The Ugly”

Kevin Oliver and Christopher Elrod

1:00pm – 3:00pm Track C
Wildland Fire Scene Ignition 

Factors & Sources

Lucas Woolf 

3:15pm – 5:00pm Track C
An Analysis of Powerline Causation 

Issues in the Wildland Fire  
Investigation Context

Dr. B. Don Russell

8:00am – 10:00am  Track A
Application of Two Comparative Reduced Scale 

Enclosure Burns for Fire Investigations and  
Hypothesis Testing

Mark Campbell

10:15am – 12:00pm Track A
Surviving Constitutional Challenges to an Arson 

Prosecution – Applying the 4th, 5th and 6th 
Amendments to your Fire Investigation

Thomas Ost-Prisco

8:00am – 10:00am  Track B
Case Study: 

Formosa Fun Coast Explosion

Jeanmay Yeh

10:15am – 12:00pm Track B
A Review of Soil Gas Migration in 

Natural Gas Fires & Explosions

David Heldenbrand

2018 IAAI-ITC FRISCO, TEXAS  ★  May 20-25, 2018 Classes are subject to change.
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