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What 6s New in this Edition

The groundbreaking first edition of Best Practipeblished in June 201&ntained a lot ofimportant
information for fire investigators, but we had to draw a line in the sand regarding content to get it out
the door. This second edition includegdates,additions and enhancements that improve the

overall content, including:

Adding a table of contents, indeandlist of references

Adding introductory explanatoryand background material

Adding training recommendations

Enhancing the vehicle section to address stigator vehicles and examined vehicles
Numbering the best practice recommendations to make them easier to reference and cite
Additional recommendations to help improve fire investigator health and safety
Additional explanatory footnotes

A revised respiratry protection minimum recommendation

Revised decaaminationprocedures

Improving the overall look of the document, including the addition of photos and graphics
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Figurel - Lithium battery test burn while wearing proper PPE, includi
a powered air purifying respirator. Credit: Dr. Peter Mansi.
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HAZARDS FIRE INVESTIGATORS ARE EXPOSED TESVBRLO¥
IMPORTANT TO UNDERSTAND THE HEALTH AND SAFETY BEST PRA
FIRE INVESTIGATORS SHOULD BE FOLLOWING.

This edition of Fire Investigator Health and Safety Best Practices was prepared by the Heg
Safety Committee of the International Association of Arson Investigators, Inc. (IAAl), its ady
panel ofsubject matter experts and other technical advisdtdias beerreviewed andapproved

for publicationby the IAAI Training Education Committee and the 1ABXecutive Board

Correspondence regarding this document should be sent to:
iaarsafety@firearson.com
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The International Association of Arson Investigators, Inc. does not endorse specific
products for fire investigators. By necessity, this document does describe certain product
types or specifications.

Figure 2- Properly attired public fire investigator for
most fire scenes. Credit: MesAZ Fire & Medical
Department

Figure 3- Properly attired private fire
investigator for most fire scenes. Credit IAA
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Inrecent years, @search regarding fire investigator
health and safety, and the resulting practice
changes, has not kept pace with that of firefighters
and, while some information can be brought from
the firefighter environment to that of the fire
investigator, some cannotn 2016 the International
Association of Arson Investigators (IAAIl)- re
established its Healtl& Safety Committee with a
YA&AA2Y ai2
awareness, discussion, and action among members
of the IAAI, its chapters, and thadiinvestigation
O2YYdzyAllé Ay 3ISYSNI f o¢
process was to conduct a benchmark suntey
determine the current state of knowledge,
awarenessand practices!

The next step was to develop thisst of its kind,
peer, technical and administrativey reviewedbest
practices white papeto helpensure the health and
safety of all who attend fire sceneBased on the
most current research and information available,
identifies the practices that fire investigators and
fire investigation companiéagencies/entities
should be following

This papercan also serve as a training guided
policy template for companiesagencies/entities
that wish to follow the latesfire investigator health
and safety best practice guidelinésre investigator
health and safetys a dynamic subject areAs new
information becomes available, this documeni|

be updated to provide a concise resource of the
latest information regarding fire investigator health
and safety.

The first edition of this document represented
almost two years of work by members of the IAAI
Health& Safety Committee, assisted by a panel of
subject matter experts. This second edition includes
new and updated information on thisontinually
evolving subject. It also contairs technical
information provided by the staff ofthe U.S.

! The benchmark survey results and supporting
documentation are availablat www.iaaiwhitepaper.com

By necessity, this document includes many
footnotes and appendices to further explain
certain items. Please take the time to read
and undersand all the information in this
paper.

LINEY23GS KSI
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Laboratory clinical researcherand othersubject
aisSLa Ay
While parts of this document refer tstandards of

the U.S. Occupational Safety and Health
Administration (OSHA)and the U.K. Health and
Safety ExecutivHSE)this is not by any means a
primer ongoverrment standards and regulations as
they apply to the postire environment Readers
should review the applicable OSHA standards found
in Subpart | ofPart 1910 for the full information
regarding personal protective equipment, and any
other relevant sections of the OSHA General
Industry standardsor the corresponding HSE
standards

Governments can have a difficult time
implementing new standards and amending existing
ones This means that somd.S.OSHA standards
are still based on research datam the 1960s and
1970s. Understanding the shortfalls of some of
h{l! Qa
importance ofoccasionallgoing beyond what is the
regulatory minimum. This approach is sometimes
called best practices. For this reasondabecause
the recommendations herein outpace research so
that adequate protection can be taken, the IAAI has
developedthis best practicedlocument.Some U.S.
OSHA material is presented in this document as
things that should be done, in keeping with the
conventions throughout, even thoughompliance
with the regulation may be required. U.S.
agencies/companies that must comply with OSHA
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and agencies/companies in other countries that
follow HSE guidanceshould review the actual
regulations.

Like NFPA 92, [1] this document is a guid¢hat
provides the lateshealth and safetyest practices
information for fire investigators.lt is a tool for
voluntary use by individualscompanies and
organizations that want to minimize the risk of harm
by usingeffective safety practices.

The guidelines in this paper also apply to any entity
providing fire investigator training ankive burns,
including burn cellsconducted for training or
demonstration purposesA new subsection on
trainingwasaddedto Part |

Achievingi KS 02YYAG(GSSQa
overall health and safety of fire investigators will
require a fundamerdl culture changewithin the
fire investigatiorprofession Changing cultures not

an easy taskHowever, aether you are a public fire
investigator, a privately employed fire investigator
or arother interested party, there is something we
canalldo that is simple and could easily be the most
significantshift yet toward that culture of safety
envisioned in the first Firefighter Life Safety
Initiative [2]: Define and advocate the need for a
cultural change within the fire service relating to
safety, incorporating leadership, management,
supervision,  accountability and  personal
responsibility To achievethis, we must change
attitudes and beliefs.

Adopting the practices identified in this paper
simultaneously may be difficul&till,small changes
initiated over time, including the addition of new
safety practices and procedureswill lead to
significant hedah and safety improvements and set
a positive example for our colleaguigs.

It is understood and acknowledged that every fire
scene is different, and no recommendation made
here is absoluteThese are all recommendatiomns
how best to do things in most situations based on
the unique situation found by the fire investigator
upon arrival at the scene.

While this is a standlone document, companion
training is provided by the committee througin
IAAtapproved presentation thaincludes indepth
information regarding many of these
recommendations and the hazards present at post
fire scenes. For information on this training, please
contactiaaksafety@firearson.com

This paper is supported byan Infographic, a
Respiratory Protection Fact Shed@est Practices
Quick Factsand a Fire Investigator Physical Exam
letter. All IAAI Health and Safetglated documents
are at www.iaaiwhitepaper.com

This  paper references various u.S.
regulations/standards, documentand agencies, as
well as UK E.U. and international

32 | treguaffons/standadR Giidy documeatS. Readers

from other countries should refer to theimilar
appropriateitems for their country or, if none exist,
use the U.S. or U.K. ones for reference.

All listed website links were valid as of the
publication date. The committeand the IAAl are
not responsible for any broken links aftére date

of publication

References and citations ardisted within this
document. Insome caseshis material is based on
the best practicelecommendations of thedvisory
panel or other subjeatnatter experts
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OUR GOAL IS TO FOSTERJATUF
WHERE ALEMPLOYERS ANIR)
INVESTIGATORS COMNIOT A SAF
AND HEALTHY WORKPL
ENVIRONMEN
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Even thoughthe first edition of this document
published in June 2018as started to turn the tide,
fire investigator health and safeontinues to be
one of the most neglected areas of training
throughout the fire investigation community; few
organizations consideit a priority [4]. The IAAI is
committed to changing this. Through a resolution
adopted by its executive board in September 2018
the 1AAL:

1 Hastaken a position of supporting, enhancing
and educating its members regarding the latest
research information and best practices
regarding fire investigator health and safety
matters throughod all its activities, efforts and
publications;

9 Urges every committee to incorporate, where
practical, health and safety awareness through
their publications and activities utilizing
information provided by the IAAl Healt&
Safety Committee and approved by the
executive board:;

9 Urges each chapter to emdice and educate its
members on fire investigator health and safety
matters through their activities, efforts, and
publications, utilizing the educational materials
approved and provided by the 1AAI; and

1 Urges every member to follow the health and
safety best practices informatiosuppled by
the 1AAI.

GCKSNE NS5 Yl ye

in the postfire environment, and how
they combine to form other
hazardous compounds is presently
dzy 1y 206y @€

Miriam Calkins, Ph.D. CDC/NIOSH

2 Particulates that are < 5 micrometess micronsin size.

These are invisible to the naked eye and can penetrate deep
into the lungghrough inhalatiorwhere clearance mechanisms
are less effective and where inflammation and systemic
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Health Hazards

In addition to all the physical and environmental
hazards that can be present at fire scefigme NFPA
921 for additional information) fire investigators
also need to be aware of the biologic and toxic
hazardghat maybe present.

Biologic hazardsiay come from human and animal
bodies, poisonous plants, bug and animal hitasd
mold. These hazards can usually be mitigated by the
effective use of proper personal protective
equipment (PPE).

While the above hazardsbnditions must be
considered during scene safety assessment, they
are presentor they are not. Toxic hazardsn the
other hand,are present aeveryfire scene(forest,
brush, crop, structureyehicle trash). While fires
are typically shorduration events, the chronic
exposure effects an have a longerm health
impact on those involved.

The primary toxic hazards are from the many gases
and vaporscontained inthe smoke andthe fire
debris as well asskin exposure to products of
combustion Smoke consists of invisible vapaaad
gases visible particulates, and invisible
nanoparticulate$ , and all are hazardous to fire
investigatorhealth.

Fire debrisalsocontains manydifferent chemicals,
gasesand particulates that are hazardous. During
and immediately after a firethere are many fire
gases present. But after the fire, and often for a
considerable timeafter, there are particulates,
nanoparticulatesyapors and gasqgwesent that can

be a threat to the fire investigator. While much has
been written in the last ten years about the effects
of these toxic gases on firefighters, not enough has
been said about theiimpacton fire investigators.

A 2010 study byunderwriters Laboratories, Inc.
found G K | 99+%dof smoke particles collected

absorption can occuiThey can also enter the body through
dermal absorptionln most instances, references in this paper
to particulates includes nanoparticulates.



during overhaul were less than 1 micron in
diameter. Of these 97+ % were too small to be
visible by the naked eye suggesting tileartair
was not really that cleané [5] These
nangoarticulates  persist through the fire
investigation stagand beyond

There are over 100 knowgarcinogesin fire smoke
and many different toxic gases. We know that
during the fire, and for an undetermined tinadter
that, carbon monoxide(CO) hydrogen cyanide
(HCN)and formaldehyde (FMgrepresent Still,it is
difficult to judge the extent oftheir formation in
fires. Gascompositionvarieswidely, depending on
the type of burning material, the temperatureand
the oxygen supplylt is believed thatbetween 60
and 80% of all deaths related to fire are attributed
to toxic fumes. Carbon monoxide is commonly
thought to be the primary cause. However,
hydrogen cyanide is also formed. Still, the exact
contribution of HCN to fireelated fatalities is
unknown [6]

Because the extent of this problem in the pdise
environment is fluid due to the many scene
variables presenthis means that precautions need
to be taken, especially by public fire investigators
who areoften at the scenéefore extinguishment.

A hidden hazard found in most structures is Teflon®
which is a PTFE (polytetrafluoroethyleneand
included in per- and polyfluoroalkyl substances
(PFAPR Not only is this product found in virtually
every residential kitchen, but many consumer
electronics and commercial electrical insulation
products also contaiRFTEStudies have shown that
their thermal degradation leasl to the slow
breakdown of the fluorinated polymer and the
generation of a litany of toxic fumes. Tests have
shown that Teflon®oated pans heated to
temperatures commonly found in kitchen fires can
release harmful gases and particulatescluding
chemicds that the National Toxicology Program
considers to be reasonably anticipated human
carcinogeng$’/]. There mayalsobe other formations

of PFAS present at the fire scene

A particulate hazard ohote is asbestosFrom the
1930s to the 1970s, American manufacturerixed
asbestos into avide rangeof building materials as a
cheap way to make almosinything more durable.
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Fires in these structures can release asbeftss
from many sourcesWhile theuse of asbestos was
significantly reduced in the U.S.after its health
hazards became better known, the material is still
used today in some new producto it can be
present after any structure firg8] Additionally,the
regulations in other countries wagreatly, so the
possibility of asbestos exposure in the pfist
environment is possible anywhere

Another relatively unknownparticulate hazard is
lead.In addition to lead paint in houses built before
it was banned (in the U.S.) in 1978, there are many
thingshy (2RI &Qa K2YSa (KL
jewelry, pipes, stained glasantiques,electronics,
and toys. [9] Lead vaporizes at 932°F (50070)]
and when it cools andolidifies the lead dust is
contained in the postfire nanoparticulates.
Exposure to leadnangparticulates is especially
hazardous to young children, newbornand
fetuses.

Most occupational exposure happens little by little
on a regular basis. But for firefighters and fire
investigators, exposure may come in the form of
one or moresingle encountes with contaminated
smoke or debris

The recommendations in this document are
designed to help protect fire investigators
from these hazards

Research

One of the first documented research findings
relating to fire investigators was the NIOSH/ATF
study in 199697 thatlooked atactual fires & test
burns. They found that fire investigator exposures
to irritants that cause acute effects and carcinogens
that have chronic effects are of concern and that the
use of respiratory protection and mechanical
ventilation equipment can reduce the potential for
exposure[11]

A 2010 survey of 70 fire investigators attending an
IAAI Arizona chapter seminar found that nearly 50%
of the investigators did not routinely usay type of
respiratory protection. As a followp to this survey,

in 2011 a Phoenix (AZ) Fre Department fire
investigator using a fougas meter and two

Oz



sampling pumpghat tested for 02, CO,-8, HCN
and broadspectrum aldehydes took air samples
while conducting investigations at 16 fire scenes.
Eight of the scenes contained detectable levels of
airborne hazardous toxins with three approaching
or exceeding the ceilingexposure limit levels.
Ventilation appeared to be the most significant
factor in influencing the amount oflangerous
airbornetoxins that remained in the fire scene after
overhaul. Time, by itself, however, was not a good
predictor of possible hazards. In one instanuigh
levels of formaldehyd&vere found at a scene three
days after the fire. Other findirsgincluded:
1 The size o&fire isnot a good indicator of the
potential hazards
M The size offire in relation to the structuras
not a good predictor of possible hazards
o A small kitchen firgproduced the highest
readings
1 Many factors affecthe results:
o0 Amount and type of ventilation
o Sizel/location of fire
o0 Type of structure
1 Ventilation may help with gases but may not
with particulateg[12]

As reported in 2013, NIOSH carried out a study at a
fire service training facility to determine if airborne
polycyclic aromatic hydrocarbons (PAHSs) and other
aromatic hydrocarbons generated during lfie
training contaminate and pass through the skin of

firefighters. Their recommendations include
LINE BARAY 3 dal & YdzOK y I G dzNIyt
0dzN)Y SR &0 NHzOGdzZNBE&A 0STF2NB
[13]. This can reduce gases/vapors but not

particulates.

There have been several other studies conducted

with similar results. The cumulative results of this

research tell us that:

1 Fire investigators generally are at more fire
scenes than most firefighters

1 More particulates are present during and after
overhaul

91 Fire investigators generally wear less PPE than
firefighters

3 There is a growing trend among public fire investigation units
to wear SCBA during the entipgstfire scene gamination.
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i Fire investigators have a high exposure risk to
toxic hazards

1 While we see more SCBAuse by firdighters
during overhaulfire investigators are generally
not usingadequaterespiratory protection

In the Fall of 2018, fire investigators were added to
the U.S. federally funded Fire Fighter Cohort Study
https://www.fices.orgd ¢ KS LINR 2SO0 Qa
develop a framework for establishing a letggm
firefighter multicenter prospective cohort study
focused on carcinogenic exposures and health
ST¥FSOlaod ¢KS L!'!'L A&
Oversight and Planning Board.

The IAAl Health& Safety Committee is at the
forefront of promoting new research into the post
fire environment. Four research projects are
underwayor plannedto measurevarious parts of
this environmentwith otherscoming

1 With London SouttBank University particulate
filters that have been worrone time by fire
investigators are being analyzed to measure the
quantity and size of particulatggesent

1 As part of a federal grant that was expanded at

our urgingthe Sylvester Comprehensive Cancer

Centerat the University of Miamis examining

the presence of gases in the pdase

environment as measured by analyzing a

silicone material worn by fire investigators

during a scene exam.

If B&ryFy20211A6QG 2qgliest i§ appidvitd A 6 f S
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Carolina Sate University will be analyzing the
effectiveness of various apparel ensembles in
the postfire environment.

1 The UnderwritesLaboratores, IncQFRirefighter
Safety Research Institutevill be conducing
experiments tomeasue the amounts of gases
and particulates in burned structures over time.
This work looks at the podire structure in
various situations to simulate typical fire
investigator activities including with no one
present, just walking through the scene and
digging out the scene.

When activities are welblanned and staffed there is typically
only a minimal increase in estene time.

NI LJIN.


https://www.ffccs.org/

The results of these important research projects will
be published as they become available and included
in future editions of this document.

Discussion

What does dlof this mean for fire investigators?
Investigatorsafety andwelfare need to be a higher
priority than it is in many agenciesd companies
Effective, factased policies and procedurssould

be adopted and embraced by fire investigators to
ensure their longerm health and welbeing. The
consistent availability and use of appropriate PPE,
coupled with basic knowledge of the toxic and
cancerous hazards that exist in the pdis¢ scene
envionment, is imperative. Research has shown
that inhalation and absorption hazardszmain
hours and even days after fire suppression. Fire
investigators must be educated on the warning
signs of acute toxicity and ensure thatrea
monitoring for carbon mongide (CO) and hydrogen
cyanide (HCN) isonducted ongoing during the
scene investigation a minimum. Not all hazards
are immediately visibleand the effectsof toxic
exposure may take years to appear. Low readings
obtained from monitoring should not geclude us
from wusing the minimum required level of
respiratory protection; they do not mean the
atmosphere is entirely safe, only that alert
thresholds have not been met.evels are likely to
fluctuate as we disturb fire debris during our scene
examinaton.

¢t2RFe8Qa TFTANB ao0OSyS Aa
twenty or more years agaand it is getting more
hazardous as the use of mamade materials
continues toincreaseYears ago, what is now called
legacy furniturewas commonplace. These items
were made of natural productthat burned slower
and generally did not offjas large quantities of
harmful chemicals. Households today are full of
manrmade products that offjas many toxic
chemicals and the list of potentiabgrces is long,
including these common sourcds addition to
others previously mentioned

Plasticg; trash bags, pipes, electronics
Petroleum¢ upholstery, carpet, clothing
Pesticideg, home & agricultural
Formaldehydeg insulation, carpet dyes, glues
Creosoteg roofing, wood preservative

=A =4 =4 =4 =4
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Most of these itemsproduce known carcinogens
when they burn The effects of some substances are
not yet fullyunderstood

The list of harmful andin many casescancer

causing chemicals in figroduced gases is long.

Most fires also give off polycyclic aromatic
hydrocarbons (PAH), which are products of
incomplete combustion that can exist as particles

and gas so it can be inhaled AND absorbed. Of the
My tl!lla O2YY2yteé LINRRdzOSR
are known carcinogen§l 3]

When you are exposed to these carcinogethe

effects may be acute or chronic. While acute
problemsare typically dealt with in the shoterm,

chronic issues can take many years to manifest and

are affected by the concentration and duration of

the exposure(s), and the entry rout€he two most

common entry routes for fire investigators are
inhalation ad dermal absorption. Not
O2AyOARSyYyGlIffes GKS 02ReéQa
lungs and the skinAnd just to make matters more
O02YLX AOFK G§SRZ 0 KS 02Re&Qa
YSOKFyAayYa |FyR SIOK LISNA?2Y
alsofactorsin whether exposures result in cancer
formation.

¢ KS 0 2 R &reshiraigrydéfelzdelmechanisms
include nasal hair, which typically traps particles >10
microns, ciliaand the mucociliary escalator in the
lungs. Unfortunately, nanoparticulatese too small

to be caughtand expelled through these processes

@ Isa they canw@ i theiF vaw Bty thie futthest depth§ K I

of the lungs.Adequat respiratory protection is
necessary to help prevent this.

When you get hot and sweaty
your skin can more easily
absorbtoxins,so itis important
that all skin areas be
adequately protected.

The skin is very porous, with many potential
pathways for toxins to enter the bodyDf particular
note to fire investigators entering the podire



scene is the fadhat skin permeabilityncreases as
the skintemperatureincrease$ [14]

Unlike inhalation exposure there are no
occupational exposure limits (OELs) fdermal
exposure The regular removal of soot and unseen
particulates from the skihelpslimit the absorption
of the many harmful chemicsifound in the post
fire environment [15]. The World Health
Organization notes that dermal occupational
exposure limits aréhard to determine due to the
number of variables involved and thatdgwledge of
the hazardous characteristic the compoundare
necessary [16]. This isvirtually impossible to
determine in the posfire environment.

Even though we crawl around in and dig fige

debris that contains particulates and can release
toxic gases, or the gases just ride along on the

particulates on their trip into you unprotected

RelatedActivities

In July 2018the Firefighter Cancer Registry Azs
signed into lawin the U.S The Act requires the
Centers for Disease Control and Preven{icBC) to
develop and maintain a voluntary registry of
firefighter exposure. Tlis National Firefighter
Registrywill include the number and type of fires
each firefighter attended. Information in the
registry will beused to improvethe monitoring of
cancerincidents among firefighters and to collect
and publish information about the occurrences of
cancer among this population. Registry data will be
available for research for free if the findings of the
research are made publild 8] Fre investigators will
be included in this registry.

* 4
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school mentality is exacerbateldy the fact that,

absent something bad happening at or immediately

after being at a scene (acute symptomsve go
home feeling pretty OK and not thinking about the

cumulative or chronic effects of these exposures so
when medical issues do develop in later years it is
too late to go back and change things. This is an
inherently dangerous attitude that needs ¢hange.

Chronic exposure symptonad disease typically do
not present themselvefor years; this is known as
latency. Establishing, followingnd enforcing scene
al FSte LINR(G202fta (2RI @
lives in the future. The number one way to
accomplish this is through the proper use of PPE,
especially respiratory protectiofil 7]

g At bAGAIL G20

Figure 5Public fire investigarors working a fir
sscene. CreditVlesa, AZ Fire & Medical
Department

dadA GALX S R20dzySyida FyR ¢S806aa il 808%aVilethede canke ah ereasihe arigimakuthor of

permeability increases with temperature; for every 5°F this statement hasecanted it as not valid

AYONBI &8 Ay mpetaturg, @QsorptiaiziBiréas®$ (1 S ° Chronic exposures can lead to leukemia in as little as three
years while lung cancer can take as longhasy years to
appear, according to Dr. Burgess.
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Section 10 Employersshould

1.0.1 Have written policiexovering all aspects of
fire investigator health and safety, including but not
limited to:

1.0.1.1 Conducting a site safety sunfejgefore
starting every fire scene investigation, and at the
start of each day it continues.

1.0.1.2 Specifically addressing environmental,
biologig and chemical/toxic hazardén addition to
other possible hazards

1.0.1.3 Air quality monitoringfor hot and warm
zones

1.0.1.4 A hazard communications plan

1.0.1.5 Personal protective equipment (PPE)
ensemble definition, requirements, and §se
1.0.1.5.1Including the identification of when to use
respiratory protection equipment (RPE) and scene
placarding to identify areas of required RPE use.
1.0.1.6 A respiratory protection progranthat
addresses (U.S.) 29 CFR 1910.134.

1.0.1.6.1See Appendix A for additional information
regarding respiratory protection.

1.0.1.7 Requiringthat employees not have facial
hair that impedes the effectiveness and protection
of respiratory PPE

1.0.1.8 Providingannual respiratofit testing

1.0.1.9 When to use respiratory protection
equipment®.

1.0.1.10 Identifying the support mechanisms
necessary to have esite whenever SCBAse is
required.

1.0.1.11 The transportation of contaminated
tools/equipment and PPE.

6 An exterior and interior survey conducted to identify the
presence of physical, toxicological and biological hazards
(structural stability, toxic substances, electrical hazards, etc.).
" Inthe U.S., OSMregulations (29 CFR 1910.1200) requires
employers to communicate hazard information to employees.
8 Rely on known authorities, equipment manufacturers, and
industrial hygienists to assist the authority having jurisdiction
in generating written proceduaddressing replacement,
change out, reuse, and controlled disposal of contaminated
respirator cylinders, backframessemblies, faceblanks,
filtration elements, clothing, gloves, boots and other human
factors PPE.
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.0.1.13 Cleaning of contaminated clothing.
1.0.1.14 Adequat personal hygiene practices to
reduce contaminant effects.
1.0.1.14.1 Including the recommendation to
shower within an hour ofoncluding the exposure.
1.0.1.15 Regular/annual physicals/health checks.
1.0.1.16 A protocol for exposure to occupational
stress that includes a time out/hot wash
immediatelyafter the eventand trauma screening
3-4 weeks after the everit.[19]
1.0.1.17 Providing the training identified in Section
4.0 of this document.

1.0.2 Provide employees with an annual physical

(see Appendix C).

1.0.2.1 This should include behavioral health
screening.

1.0.3 Provide employees with annual skin

screeningoy a dermatologist.

1.0.4 Have a program for employebehavioral
healthawareness and support.

1.0.5 Ensure that at largescale investigation
scenes, including muligency investigations and
joint scene exams, a safety officer/managisr

designatedand following3.1.12 below.

1.0.6 Conduct all fire investigator trainirigllowing
the best practices described herein.

1.0.7 All employers and entities conducting fire
investigator live burn training, including burn cell
demonstrations, should ensure that all participants

9 This is required in 29 CFR 1910(134)(i)(A)

10While respiratory protection equipment is a part of the full
PPE ensemble, because of its importance it is listed separately
in this document. What is proper is defined by the situation as
found by the fire investigator, using the guidelines established
be &2dzNJ SYLJX 28 SNRa O2YLISGSyi
employed, using the information and resources identified
herein.

11 See the Stress First Aitbdel for firefighters and EMS
personnel for further information
https://www.everyonegoeshome.com/training/behavioral
health-training/stressfirst-aid-sfafirefightersemergency

servicespersonnel/



https://www.everyonegoeshome.com/training/behavioral-health-training/stress-first-aid-sfa-firefighters-emergency-services-personnel/
https://www.everyonegoeshome.com/training/behavioral-health-training/stress-first-aid-sfa-firefighters-emergency-services-personnel/
https://www.everyonegoeshome.com/training/behavioral-health-training/stress-first-aid-sfa-firefighters-emergency-services-personnel/

and observers in the hot and warm zones are using
appropriate PPE dtuding respiratory protection,
including the precautions identified in this
document and NFPA 14(20] and NFPA 14021].

Section 20 Vehicles

2.0.1 Vehicles used by firénvestigators should
support the clean cab concept ahe able tostore
and transport tools and materials separatelyith
contaminated items physically separated from the
passenger area.

2.0.1.1 Vehicles should not have carpeting or
cloth seatslf avehicle doeshavethese they should
be covered with something that is easily
decontaminated or washed

2.0.1.2 Vehicle electronics should be off the floor
to facilitate cleaning.

2.0.1.3 Vehiclesshould havea portable or fixed
water system forthe decontaminationof persons
and tools and immediate cleaning of injuries or
direct contact contamination

2.0.14 \Vehicles should be equipped with a
pressurizedwater extinguisherand an ABCdry
chemicalfire extinguisher.

202¢KS @SKAOf SQa
regularly regardless of contamination potential.

2.03 Containers of collected evidenceand
soiled/dirty toolsand clothingshouldall be stored
AY Yy INBIF 20KSN) (Kl y
compartment or trunk/bootto prevent offgassing
and airborneparticulateexposure

2.0.3.1 If this is not possibleall items used and
worn at the scene should be placedtight-sealing
tubs/containersor sealed irsturdy plastic bag¥.
2.0.3.2 All evidence containers should be
appropriatdy packaged and sealed befol®ing
placed inthe vehicle.

2.0.4 When examining vehiclesill relevant safety
precautionsand PPE w@genoted in other sections
of this document, including the use of proper
respiratory protection listed in Appendix should
be followed.

12Turnout gear PPE should be imaimum 6-mil plastic bag
because thinner bags have been shown to tear. Softer PPE,
such as that worn during warm and cold scene exams can be
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2.0.5 Fire investigators should recognize that
special hazards exist when examinialgernative
fuel vehiclesand educate themselves regarding
these hazards before beginning any examinaton
this type of vehicle[22]

Section 30 Individual Fire
should

3.0.1 Maintain a healthy lifestyleto manage
modifiablehealthrisk factors.

3.0.1.1 Get seven to nine hours sleep a night.
3.0.1.2 Have a healthy diet.

3.0.1.3 Exercise regularly.

3.0.1.4 Limit alcohol intake.

Investigators

3.0.2 Bephysically fit and able to perform the job,
to include being fitested on assigned respirators
and being able to safely wear and doff an open
circuit pressuredemand SCB#When necessary.

3.0.3 Not have facial hairthat impedes the
effectiveness of respiratory PPE.

3.0.4 Have an annual physic@ee Appendix C).

Otlamned y (i 305 Beddus® KH dfite RinvéstRjation profession

couldhavean increased risk of skin cancéave an
annual skin checky a dermatologist.

3.0.5.1 Ifthereisor has been a prigpositive skin
exam, these may need to be done more frequently.
0KS @SKAOfSQa LI aaSy3asSNJ
3.0.6 Have an annual fit testor the respiratory
protection equipmenteingused

3.0.7 Immediately clean and bandage any skin area
that gets a cut or abrasion.

3.0.7.1 Any existing cut or abrasion should be
bandaged before starting the scene examination.
3.0.7.2 Follow agency/company procedures for
documentinganyfirst report of injury.

3.0.8 Maintain a written log of every scene
examination that includes at a minimum:

3.0.8.1 Date, locationand nature of each incident.
3.0.8.2 The number of hours spent at the scene.

placed in any bag that will contain particulates andgdtsing
andnot tear. Both typesare tobe sealed after being fille&Gee
Section 3.3 for additional information.



3.0.8.3 Notations of the presence of any 3.1.6.2 Coordinate and communicate all scene

hazardous condition, or any injury anprotected activities with the incident commander.
exposure possibility. 3.1.6.3 Ask if foamwas used if so see3.1.7.2
below.

3.0.9 Selfreport information on all operational and

behavioral incidents ta reporting databasg. 3.1.7 Conduct a site safety surveyd assessment
of the entire scene before beginning any weaukd

at the start of each subsequent day thefter.

3.1.7.1 Check for the presence of hazardous
materials, including asbestos, and physical and
biological hazardsncluding mold

3.1.7.2 |If firefighters used foamdetermine the
type used”. It should be PFAf&e. If not ensure
you are wearing ALL PPE recommendedthis
document

3.1.7.3 Identify and implement as necessary any
hazard elimination methodologies or engineering
controls to reduce hazards.

3.1.7.4 Determine the need for additional or
specialized resources, including but not limited to
additional personnel and equipment.

3.1 Before Going Enroute tg and Arriving at
the Incident

3.1.1 It isimportant to know where you are going,
the best route of traveland the weather conditions
that may be encounteredit is also important to
drive safely so thayou can arrive at the incident
scene in a timely fashion and de job in a more
relaxed andpositive state of mind.

3.1.2 Know about and understand the type of
scene you are responding to beforeigm

3.1.2.1 Ask any necessary questions to gain a full
understanding of the scene, including potential
health and safety hazards that may be present

3.1.8 Inspect and wrify the status of all utilities
before entering any structure.

3.1.8.1 Use a lockout/tagout system and
procedures for electrical systeriesjuipment, as
necessary?

3.1.8.2 In residential structures, leather gloves
and rubbersoled footwearshould be usedvhen
removingelectricpanel covers oconductingsimilar

e
3.1.5 Consider the wind directiomnd park your gc;nélt;es.m commercial structuresonlv oroper
vehicle upwind to help keep particulates from ST only” properly

SYGSNAY3I &2dNJ OSKAOf So érﬁgdzﬁ{?\ﬁsqnnﬁl "‘f-eaq””g PRET a@%'%?} B%Es o 5
, , , should examir electrical servicequipmen
HVAC system is off to keep particulates from being

pulled into the vehicle.

3.1.3 Locate and plan a route to the closest
emergency medical facility to the sceneHave
readily available the phone numbers to emergency
services for the area in which you are working.

3.1.4 Ensure that you havend useproper clothing
for the current andorecasted weather conditions.

3.1.9 Ensure that you are wearing proper PH&r
the incident before approaching the scene for any
reason, including an appropriately selected
respirator that is approved by the regulatory
authorities of your country for fire scene entry.

3.1.6 If stillan active fire scenecheck in with the
incident commandefirst.

3.1.6.1 Ask about any known  safety
concerns/issues.

BAtpresenE (1 KS | YAGSNEAGE 2F ail YA flasthbzard yinifium $s 2aQ=dlisidiadever, shock

Reporterapp, is the only electronic data collection toohth hazard minimum is 50 volts.

includes fire investigators. Others may be forthcoming. 17 Defined as PPE manufactured and evaluated to a known
“Thiscanb&l aASNJ all AR GKIy R2ySo 9 gidnfific stddardofpériarmandei.s. ANSRBW ASSEE,
indicate if there is PFAS in the foam so it might be hard to NFPA, NIOSH, EN, etc.). Specific information regarding
determine quickly. respirator selection is found in Appendix A.

15See OSHA regulation 29 CFR 1910.147 for additional

information.
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3.1.10 Recognize that special hazards exist when
examining solapanels especially when located on
the roofs of structures, and educategourself
regarding these hazards before beginning any
examination.

3.1.11 Recognize that there are special hazards
when refrigerants are present. Neweefrigerant
blendsespecially are more flammable apdoduce
toxic byproducts when burnedand these can
remain after the fire is extinguishedJse caution
and appropriate respiratory protection when
working fire scenes that involve items that may
contain or did contain refrigerant chemicals,
including refrigerators, air conditioning units
(including vehiclespnd commercial chillet’

3.1.12 At largescale investigation scenes, including
multi-agency investigations and joint scene exams,
a safety officer/manager should be designated.
3.1.12.1 This person should be familiar with and
preferably certified as a fire service Incident Safety
Officer and hag a full understanding of this best
practices document and regulatory requirements.
3.1.12.2 This person should be responsible for
conducting the site safety survey (s8d..7above),
establishing scene PPE use requirements, and
monitoring compliance.

3.1.12.3 This persorshould have the responsibility
to issue a stopvork order should a safety hazard
present itself.

3.2 During the Incident
3.2.2 When available, se air quality monitoring
during all interior and exterior examinatiot{s

18 Fire investigators are encouraged to view the NFPA online
training moduleand materials on this subject at
https://www.nfpa.org/refrigerants

19 Many variables determinkow long gasindvapor hazards
persist postfire, however, disturbing thecene in any way and
at any time posincident is known to stir up and make
particulates airbornend this mayrelease trapped gases and
vapors, thus requiring the use of proper PPE including certified
respiratory protection.

20 Rubber bootsan pick up static electricity that will attract
particulates but are easier to clean. Leather bawigy absorb
certain chemicals and can be harderclean. It would bédest
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3.2.2.1 Understand monitoring limitations,
detection ranges, interferents, maintenancand
sustainment requirements.

3.2.2.2 Monitor CO (carbon monoxideand HCN
(hydrogen cyanidgat a minimum.

3.2.2.3 H,S (hydrogen sulfigeand LEL (lower
explosive limit are alsausefulto monitor.

3.2.3 Use powered ventilation fang physically
move ambient air and propel contaminants
downwind from the investigation scene. For gases
and vapors, ventilation is your friend.

3.2.4 Wear appropriate PPE for the incident
attended every scene is somewhat different. This
includes:

3.2.4.1 Respiratory protection that meets or
exceeds the minimum standards found in Appendix
A

3.2.4.2 Steeltoed leather or rubber
boots/shoe€® with a punctureresistant sole,
understanding the limitations of each tyfie

3.2.4.3 Disposablerotective outer garmentvith
ahood?.

3.2.4.3.1If these are not available, wear fire
retardant coveralls or long pants and a long sleeve
shirt.

3.2.4.3.2The goal is to prevent the iskabsorption

of hazardous chemicaéd particulates

3.2.4.4 Protective safety helmethat meets or
exceeds ANSI Z892D14Type W for industrial use
or its equivalentwith a chin stra@nd high visibility
markings*.

3.2.4.5 Hearingprotectionthat meets or exceeds
ANSI A10.4@013or its equivalent.

3.2.4.6 Eye protection that adequately protects
the wearer fromflying particles and sparkdiquid

to have a pair of each and determine appropriate use based
on the scene circumstances found.

21 See also OSHA regulation 29 CFR 1910.132 and 136.
22Users should recognize that that these are not fire retardant
and therefore should not be worn at any scene where fire re
ignition could occur. These will also not adately protect the
user from harmful vapors and gases that may be present at a
fire scene. In instances where gases and/or vapors may be
present, the user should wear a protective ensemble adequate
for the situation.

23 A Type Il hard hat is designedpdmtect workers from blows

to the top and side of the head.

24 See also OSHA regulation 29 CFR 1910.135 and 1926.100


https://www.nfpa.org/refrigerants

splashes and mees or exceed ANSI standard
Z87.22015.

3.2.4.6.1Vented safety goggles should be worn
whenwearing a halimask respirator.

3.2.4.7 Disposableleather palmouter glovesor
similar, and nitrile”® inner gloves.

3.2.5 Ensure that all PPE technologies in ase
pre-determined as being complianvith existing
standards development organization published
technical standardand do not interfere with other
PPE in use

3.2.6 Ensure you have raoperable andreliable
communication systenwith you, and, if you are
working alonethat someone knows where you are
and what you are doiné.

3.2.7 Conduct all scene examinations with at least
two persong’ unless the status or nature of the
scene indicates that it is safe for one person.
3.2.7.1 Whenever a single investigator is present,
have amethodologyin place where you are checked
on regularly but no less frequently than every half
hour.

3.2.8 Use a norcontact voltage detector to verify
all circuits that may be interacted with are -de
energizedeforeany arc mapping, circuit tracingr
removal of electrical evidenc§4]

3.2.8.1 Use electrically insulated tools whewer
working on electrical equipment.

25 Nitrile has a higher puncture resistance than any other glove
material. Nitrile also has a better chemical resistance than
Latex or Vinygloves. Latex comes directly from rubber trees.
Some people are allergic to Latex.

26 Public fire investigators are encouragedadvise their
dispatchei b 2GS Ay GKS /15
6KSY FAYA&AKSRI ab2dS Ay
O 2 Y LI s6 as ®haveuantitative data to supporthe
length of time personnedre in an IDLH environment.
27While having two or more persons at a scene is desirable, it
is recognized that this is natways possible. However, it is
also not necessary that this second person be a fire
AYy@SadA3ardz2N® LG O2dA R 065 I
owner or tenant, or anyone who could alert others should the
fire investigator become injured or incaptated.

iKS

3.2.9 Recognize that wearing PPE while performing
strenuous work in  higher envinmmental
temperatures can lead to heat stress.

3.2.9.1 Heat stress issues vary from scene to
scene based on the type of fire, the duration of your
work, the kind of work performed, and the
environmental conditiong25]

3.2.9.2 You shouldake regular breaks as needed,
well away from the fire scene.

3.2.9.3 If you are going to eat or drink anything,
remove all PPE and wash hands and face with soap
andwater, deconwipes?® or a waterless cleaner.
3.2.9.4 All exposed and transitioskin surfaces
should be cleaned, as noted abowt,every break
or rehab visitand after final PPE removal

3.2.9.5 Allnitrile glovesand leather/canvas gloves
or similar are one use and done. In addition to any
evidence collection requirements, these need ® b
replaced each time they are removed.

3.2.9.6 The use of SCBAhigh temperatures
humidity, or extensive digging may necessitate
more frequent and/ormore prolongedbreaks and
hydration

3.2.9.7 Follow rest, hydration and cooling
procedures foryour specifienvironment.

3.2.10 Understand the definition of a confined
space and be able to recognitteeir presenceat a
fire scene?®

3.2.10.1 Do not enter a permitequired confined
space under any circumstances.

3.2.10.2 Before entering a noipermit confned
space, do the following:

3.2.10.2.1 Ensurethat the atmosphere within the

space is not oxygetteficient

28\While there are a variety of decon wipes the market,

with some marketed especially to the fire service, they contain
a variety of ingredients and there currently is no independent
research regarding their effectivenegecon wpes used by

fire investigators should not contain alcohol.

Ay E®RINA 2 NP°$he .3, OychipatibrialSafetyliahd\HéaiiRAdministration

/ | definds ¥ GoBfiNGd BpbidesSdbd (VKA Vil Y Ad2oym 0 A & | NB
and so configured that an employee can bodily enter and
perform assigned work; and (2) has limited or restricted nea
for entry or exit and (3) is not designed for continuous
SYL)X 288S 200dzLJ yOeé ¢ wmdmhardmnc 6060
divided as permitequired confined spaces and nqermit

F Achdlied spaces STNESy pigabnpeadnit achdd spadeS  LINE LIS NJi
encountered by a fire investigator is a residential crawl space.
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3.2.10.2.2 Ensure the electrical service to the
structure is off.

3.2.10.2.3 If gas service is present, ensure it is off.
3.2.10.2.4 Ensurehat the space does not contain
any other hazard that could cause death or serious
physical harm.

3.2.10.2.5 Wear proper PPE
appropriate respiratory protection
3.2.10.2.6 Ensure enough lighting is present to
work in the spaceto be able todetect potential
hazardsand to safely exit the confined space in the
event a hazard is detected.

including

3.2.11 Recognize that all podire scenes are
dynamic; situations can change withoutotice.
Continually conduct a risk assessment of the scene
you are workingin and maintain situational
awareness at all times.

3.3 After the Incident

3.3.1 Following proper doffing/deobing
procedures (see Appendix B), remove all PPE:
3.3.1.1 Place all disposable items in sturdy
plastic bag, seal it with duct tape or similar and
dispose of it properlySeealso footnote 2 above.
3.3.1.1.1Do not leave this bag at the scene unless
you know that it will beappropriatdy disposed of by
aremediation company.

3.3.2 Place all tebe-cleaned clothing items in a
sturdy plastic bag and seal it with duct tape or
similar or use atight-sealng container. See also
footnote 11 above.

3.3.2.1 When this bag is reopenegou should
wear nitrile gloves and proper respiratory
protection.

3.3.2.1.1It is best to open this bag in a well
ventilated area or outdoors to allow any volatile
substances to evaporate before handling the
contaminated items.

NCc2tt 29
cleaning ad maintenance of the respirator. For example,
alcohol wipes should not be used as they can degrade the
facepiece material over time.
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3.3.2.2 These items should be decontaminated
and washed as soon as possible (8.9 for
additional information).

3.3.2.3 If you are using aeusable tightsealing
container,it should becleared inside and out after
every use.

3.3.3 Close seal and discard all used bags to
prevent any further exposure or contamination.

3.3.4 Using soap and water @leconwipes clean
all skin areas that may have been exposed to soot
contamination.

3.3.5 Clean tools and respirator assemiily
immediately after use with an approved cléag
agenf! and water and before returning them to
your vehicle.

3.3.5.1 Ifthisis not possible, store them out of the
GSKAOf SQa

3.3.6 Do not transport dirty tools and
contaminated clothing or PPE, or evidence
O2y il AYSNER O2yilAyAy3
passenger compartment or automobile trunk/boot
to avoid oftgassing and airborne particulate
exposure

3.3.6.1 Remove all outer clothing usinghe
proper methodology (see Appends).

3.3.6.2 Replace contaminated footwear with
clean before enteringhe vehicle, or
3.3.6.3 Thoroughly clean footwear
enteringthe vehicle (see Appendix B).
3.3.6.4 If this is not possible, place all items in a
sealed containeand out of the passenger area

before

3.3.7 If you are an accelerant detection canine
handler, when deployed at a fire scenthe dog
becomes as contaminated as you in the same ways
and should be decdaaminatedbefore being placed
back into the vehicle.

3.3.8 Do notenter or allow others to enter your
@S KA (pasSefiger compartment unless ALL

GKS NBALANI G2NJ YI ydzF | O¥{dANS NEIay deaESINY MyyaiiangdzO G2 yes G2WI Y

and Arson Investigatoduly 2017 for additional information.
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potentially contaminated clothing has been
removed and all exposed skin areas have been
cleaned.

3.3.8.1 Inanemergency, such as an evacuation o
injury, disposable seat covers or simitrould be
used to minimize cab contamination.

3.3.9 While disposable coveralae preferred do
not wash contaminated clothing ira personal
washing machine if possiblR6]

3.3.9.1 Use an extractetype washing machine
(found in many fire stations), or

3.3.9.2 Use a commercial launddry cleaner and
tell them the items are contaminated.

3.3.9.3 Do not use local laundromatachines.
3.3.9.4 If a personal/lhome washing machineust
be used, wash fireontaminated clothing articles by
themselves. When finished, run an emptgpmplete
wash cycle with soapr bleach

3.3.9.5 Follow established decontamation
procedures for tools, PRENd other contaminated
items.

3.3.9.5.1See Appendix B for additional information
regarding decontamination.

3.3.9.6 As soon as possibland preferably within
an hour of leaving the scengke a shower to clean
anyremainingparticulates from your hair and skin.
3.3.9.7 Properly dispose of all contaminated and
biohazard items.

3.3.9.8 Regularly check all your equipment,
including all tools and nedisposable apparel
items, to ensure they are in proper working order
and good condition.

3.3.9.9 Peridically clean ttools andPPE even if
they do not appear to be soiled?

Section 4.0Training

4.0.1 All employers should train their employetes
recognizefire scene health and safety hazaratsd
issues

40.11 New employees should receive
respiratory protectionand fire scene health and

32per NFPA 1851, ensemble elements (exposed to the hot or
warm zones) that have not been cleaned and appear to be
unsoiled have been shown to contain numerous fire gas
chemicals, including carcinogenic polynuclear aromatic
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safety trainingand be properly equippedefore
attending any fire scene.

4.0.1.2 All employees should receive annual
retraining onapplicable agency policies and all
OSHArequired training items. (See the OSHA
publication Training Requirements in  OSHA
Standardgor additional information).
4.0.1.2.1Some U.S. states have different more
restrictive training policies, and those should be
followed.

4.0.1.2.2For entities not covered by OSHA, please
refer to your appropriate governing agency for
training requirements. Absent any requirements,
the OSHArequirementswould be good to follow
and should include annual training in the following
at a minimum

4.0.1.2.2.1 Respiratory protection

4.0.1.2.2.2 Lockout/Tagout

4.0.1.2.2.3 Hearing protection

4.0.1.2.2.4 Fire extinguisher use

4.0.2 All employees who work at fire scenasd do
not have a medical facilitytrained personnelor
another treatment methodology in proximity to the
sceneshouldbe adequately trained to render first
aidto others and themselves

4.02.1These employees should havdegjuate first
aid supplies readily availahle

4.0.3 All training should be conducted in a manner
that allows thetraineeto have access to the trainer
to ask questions about the training.

4.0.4 All participants in any live burn training
including burn cell demonstrationssho are n the
hot or warm zoneg® should doso using thePPE
precautions identified irthis document includng
the use of appropriate respiratory protection.

4.0.5 Instructors, managetsand trainees should
understand that training evolutions can present
unique heat stressrelated challengesespecially
when doing repeated evolutions

compounds. Periodic cleaning equired to avoid use of
ensemble elements that could be contaminated without
visible evidence of soiling.

33 See definition in Appendix B footnote.



4.0.5.1 Instructors should understand the signs
and symptoms of heat stress and have appropriate
countermeasures and treatments available.

o = >t :
[Figure 6 Fire investigator training. Credit: Virginia
Department of Fire Programs.
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Part ll¢ Fire Scene Investigator
Precautions and PPE Protection
Categories

All fire scenes have the potential foeing unsafe in
many waysand the proper use of PPE and safety
procedures can mitigate these risks. However, many
fire investigators do not fully understand and
appreciate the health risks associated with fire
investigations. To help fire investigatorsdemstand
the precautions that should be taken at the various
types of fire scenes, a hazardous materstide,
time-based scene classification systenpisvided

to denote the various stages of fire scenes, from an
investigative perspective.

Likely oneof the most misunderstoodpostfire
sceneconcepts has to do with particulateSome
investigators believe that if they doot see any
particulates in the airor the fire has been
extinguished for days or weekben things are OK.
However, nanoparticulatedVILLbe present andan
be stirred up merely by walking into the scene and
can thenpenetrate deep intounprotected lungs
through inhalation andtan beabsobed. Repeated
exposure tonanoparticulatescould lead to chronic
health conditions in the future.

It should be noted here that the need for the use of
PPE comes only after theaplementation ofother
control methodologieshasbeen completed or are
not able to be completed based on the
circumstances found at the scene. While the proper
use of PPE does offer a level of protection, that
protection is not absolute; exposure to the harmful
byproducts of fire can still occur.

34See NFPA 1981, 1986 and 1987 for additional information
352019 research by Stack, Griffin and Burgess at the University
of Arizona concluded that a CBRN APR is not a substitute for
SCBA during the overhaul phase due to benzene and
formaldehyde breakthrouig.

36 At some agencies fire investigators are getting approval to
wear lighter industrial SCBA for the first 24 hours dost

with the ability to step down thereafter.
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THEPPE listed here is more fully described in Part |
above. Additional respiratory protection equipment
information is found in Appendix A.

HOT SCENEA fire scene where the fire has been
extinguished but overhaul has not yet commenced
or is in progress

In this situation fire investigators sometimes need
to enter the structure or scene after consultation
with the incident commander to identify those
areas that can be overhauled and those areas,
usually the probable area of fire origin, where
overhaul should either be lindd or not done at all.

While it is strongly recommended that fire
investigators not enter fire scenes during this
period, the fire investigator is usually only entering
to make a quick, initial determination and possibly
take some initial photos, and shld be wearing the
following PPE.

1 Structural firefighter turnout gear including
bunker pants and coat, helmeparticulate
blocking hood,boots, and glovesover nitrile
gloves

9 Proper respiratory protection equipment
offering the below NIOSH (or similar in other
countries) awarded protection:

0 SCBX % 3¢ as a primary technology with
the ability to downgrade to APRor PAPRE
after site characterization and
determination of an accurate maximum
hazard ratio

1 Work duty coveralls or similar underneath
turnout gear to aid in self decontamination.

37 An elastomeric aipurifying respirator that utilizes a
particulate filter, cartridg, or canister. Filters can be either N,
R, or P series.

38 An elastomeric powered aurifying respirator that can
utilize a fulifacepiece, halfacepiece, or loosétting head
covering and can be used with either a HE (fgffltiency)

filter or gas ad vapor cartridge or canister.



Note 1: Fire investigators should only enter scenes  scenes to undertake any investigative actions during
that have not yet been fully extinguished under the  this period. If here is a need to enter, fire
most extenuating circumstances, and then only investigators should limit their asfties and time in

when wearing full structural firefighter PPE the scene while following a vetted respirator
including SCBA. selection logic (i.e. (U.S.) NIOSH Respirator Selection

Logic 2004attps://www.cdc.gov/niosh/docs/2005
100/pdfs/2005100.pdf ) and wearing the below

Figure 7 Appropriate Hot Scene A Attire. Credit
Palm Beach County, FL Fire Rescue

Note 2: Research has shown that there is potential
exposure tocarbon monoxide(CQ and volatile
organic compound¢VOC3¥ hazards in the upwind
and downwind areas of the fire scene warm zone

ThereferencedLdr LISNJ aGF 46Sax a{ GNIXGS

multigas detection and to implement the use of PPE

08 FTANBFAIKISNE INBE ySOSaa

use of a filtering haifmask (of the type
recommended in this paper) in the warm zoffié?7]
This necessarily also applies to fire investigators
operating in the warm zone offeot scene.

HOT SCENE @A fire scene that has beefully
extinguishedoverhauled for less than twohours
Regardless of the amount of ventilatiorthese
scenes ardazaraus for fire investigators because
of the potential for high levels of gases and
particulates (e.g., smoldering items). It is strongly
recommended that fire investigators not enter fire
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PPE.
9 Structural firefighter turnout gear, including

bunker pants and coat, helmefparticulate
blocking hood,boots, and gloves over nitrile
gloves, or

o Coverall{preferably disposable with hood)

that completely cover the arms and legs. As
noted in Part |, these should not be worn if

there is a chance of fire fignition.

0 Helmetwith chin strap.

0 Bootswith steel toe and punctureesistant
sole (see footnote above)

o Disposable outer gloves over nitrile gloves.

1 Respiratory protection

0 SCBA (see U.S. OSHA

https://osha.gov/Publications/3352PF
respirators.pdf or

o Other proper respiratory protection
equipment as identified in Appendix A.

Figure 8 Appropriate Hot Scene B Attire. Credit:
Charlotte, NC Fire Department


https://www.cdc.gov/niosh/docs/2005-100/pdfs/2005-100.pdf
https://www.cdc.gov/niosh/docs/2005-100/pdfs/2005-100.pdf
https://osha.gov/Publications/3352-APF-respirators.pdf
https://osha.gov/Publications/3352-APF-respirators.pdf

9 Multi-gas areamonitoring that includes VOCs,
PAHs, oxygen enrichment/deficiency, carbon
monoxide and hydrogen sulfide

See Note 2 above, which also applies in this
instance.

WARM SCENE A fire scene that has been fully
extinguished at least two hours bubr less than 72
hours.

This is the typical period when many public
investigator fire scene examinationseazonducted.
Some private fire investigations mayso be done
during this period.It is also the time when a
significant particulate and gas/vapor exposure
hazard exists. All fire investigators conducting any
type of examination within the fire scermiring this
period should wear the below PPE and be aware of
or have immediate access to environmental
monitoring data stay times, escape timesd time
weighted averages of toxic industri@hemicals
while on scene.
9 Coverallgpreferably disposable with hood) that
completely cover the arms and legs.
Helmetwith chin strap.
Boots with steel toe and punctureesistant
sole.
91 Proper respiratory protection equipmentas
identified in Appendix A.
9 Disposable leather glovewith nitrile gloves
underneath.
9 Multi-gas area monitoring, includng VOCs,
PAHs, oxygen enrichment/deficiency, carbon
monoxide and hydrogen sulfide

)l
)l

Note 3: The 72hour threshold is used here because
the Tualatin Valle¥ire & Rescustudy[28] and the
Nelson study [29] have shown that some gas
residue can be present at some fire scenes for as
long as 72 hours. Should future research amend this
number, this may berevisedaccordingly

COLD SCENEA fire scene that has been fully
extinguished for at least 72 hours and not
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generating detectable or visible dust, fumes, mists,
particulates, gases, vapors or aerosols.

Current research indicates that particulate and gas
hazards aresignificarnly reduced after 72 hours
when the debris is not disturbed. However, when
walking through the scenenoving fire debris or
digging of the scene occurs, particulates are
introduced into the localized air and gas pockets can
be released, thus creating a health hazard for the
fire investigator. Even the mere act of walking
through a scene podire can crea this hazardrFre
investigators conducting any type of examination
within the fire scene during this period should wear
the following PPE and address the
rehabilitation/recovery needs of fire investigators.
1 Coverallgpreferably dispoable with hood) that
completely cover the arms and legs.

1 Helmetwith chin strap.

1 Boots with steel toe and punctunesistant
sole.

1 Proper respiratory protection equipmentas
identified in Appendix A.

9 Disposable leather glovewith nitrile gloves

underneath.

* 4

Figure 9- Appropriate warm or cold scene attire.
Credit:Palm Beach County, FL Fire Rescue
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Figure 10t The size of nanoparticulate matter (red circles) in reference to
other very small things. SourcdJ.S. Environmental Protection Agency
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