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~ Firefighter Health & Safety Risks
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and are far more likely to occur
after fire suppression activity.

* Firefighting leads to significant cardiovascular strain.
* Firefighters have an

* Fires produce hundreds of toxic compounds.
Some are carcinogenic.
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e Cardiac events are a leading cause of duty-
related deaths and are far more likely to occur
after fire suppression activity.

 Firefighting leads to significant cardiovascular strain.
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and are far more likely to occur
after fire suppression activity.

* Firefighting leads to significant cardiovascular strain.
* Firefighters have an

* Fires produce hundreds of toxic compounds.
Some are carcinogenic.




Excess Cancer Risk!

Outcome Mortality Incidence
SMR?3 (95% Cl) SIR* (95% Cl)
12,028 0.99 (0.97, 1.01) NA NA

All Cancers 3,285 1.14 (1.10,1.18) |4,461| 1.09(1.06,1.12)
Esophagus 113 1.39 (1.14, 1.67) 90 1.62 (1.31, 2.00)
Intestine 326 1.30(1.16, 1.44) 398 1.21 (1.09, 1.33)
Lung 1,046 1.10(1.04, 1.17) 716 1.12 (1.04, 1.21)
Kidney 94 1.29 (1.05, 1.58) 166 1.27 (1.09, 1.48)
Oral cavity? 94 1.40 (1.13,1.72) 174 | 1.39(1.19, 1.62)
Mesothelioma 12 2.00 (1.03, 3.49) 35 2.29(1.60, 3.19)

1. Cancers with statistically significant excesses in mortality and incidence with U.S rates
referent (Daniels et al. Occup Environ Med 2014; 71(6): 388-397).

2. Oral cavity includes lip (excluding skin of the lip), tongue, salivary glands, gum, mouth,
pharynx, oropharynx, nasopharynx, and hypopharynx

3. SMR = standardized mortality ratio

4. SIR = standardized incidence ratio
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Outcome Mortality Obs Incidence
SMR?3 (95% Cl) SIR* (95% Cl)

All Cancers 14% 9%
Esophagus 39% 62%

Intestine

Lung 10% 12%
Kidney
Oral cavity? 40% 39%,
Mesothelioma

1. Cancers with statistically significant excesses in mortality and incidence with U.S rates
referent (Daniels et al. Occup Environ Med 2014; 71(6): 388-397).

2. Oral cavity includes lip (excluding skin of the lip), tongue, salivary glands, gum, mouth,
pharynx, oropharynx, nasopharynx, and hypopharynx

3. SMR = standardized mortality ratio

4. SIR = standardized incidence ratio




Project Overview




* The teams were separated into pairs that completed specific tasks.

* Compliment of 4 firefighters arriving every 1 minute
* Engine 1 —

* A—Inside firefighters; fire suppression

* B - Outside firefighters; command &pump operator.

* Truck1-

* A -Inside firefighters; forcible entry then search &rescue

B — Outside firefighters; ventilation (horizontal and vertical).
* Engine 2

 A—Back-up line, supported the first-in engine then overhaul

e B - Rapid intervention team (RIT) then transitioned to overhaul operations after the
fire was suppressed.
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10 Considerations: (ardiovascular & Chemical Exposure Risks

betting water
onthefire

‘While UL FSRI and NIST have character-
ized water application from the exterior
and interior of a structure forseveral years,
thiis study offers an oppertunity to campare
changes in building ternperatures and heat
flue that result from firsfighters conducting
different attacks on the same structure. The
wariability in the way firefighters applied
water mimicked typical Areground con-
ditions that would be difficlt to achieve
in 8 controlled lasboratory setting. Despite
this variability, we found no evidence of
increased air temperatures or heat flux at
the end of the hallway just cutside the two
fire rooms, regardless of the direction from
which water was applied. We also saw no
evidence of spikes or abrupt change in gas
concentrations at the simulated occcupant

locationsthat can be attributed to different
water application techniques.
Importantly, earlier water applica-
tion consistently resulted in reduced
temperatures throughont the structure,
lowering the teraperatures in which fire-
fighters operated from the front door and

Mlithowgh the transitional
attack did not result in
significant reductions in
heat stress to firefighters,
the tactic may have
impartant implications for
oecupant rescue.

through the hallway. These lower temper-
atures produced only a minor reduction
in firefighter skin temperature (neck skin
temperature was approximately 1 degres F
loweer for transitional vs. interior attack)
and had no significant impact on core
temperature. However, the large ambi-

ent temperature reductions can impact
ocoupant tenability within the structure,
particulady if an occupant is behind a
closed door and will need to be rescued
through the interior of the structure (see
Consideration #3). Although the transi-
tiomal attack did not result insignificant
reductions in heat stress to firefighters, the
tactic may have impartant implications
for oocupant rescue.



https://courses.ulfirefightersafety.org/Reduce-Exposures/index.html
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betting water
onthefire

‘While UL FSRI and NIST have character-
ized water application from the exterior
and interior of a structure forseveral years,
this study offers an oppertunity to compare
changes in building temperatures and heat
flux that result from frefighvers conducting
different attacks on the same structure. The
wariability in the way firefighters applied
water mimicked typical fireground con-
ditions that would be difficalt to achieve
in a controlled laboratory setting. Diespite
this variability, we found no evidence of
increased air temperatures or heat flux at
the end of the hallway just cutside the two
fire rooms, regardless of the direction from
which water was applied. We also saw no
evidence of spikes or abrupt change in gas
concentrations at the simulated cccupant

locationsthat can be attributed to different
water application techniques.
Importantly, earlier water applica-
tion consistently resulted in reduced
temnperatures throughout the structure,
lowering the temperatures in which fire-
fighters operated from the front door and

Athough the transitienal
attack did not result in
significant reductions in
heat stres= to firefighters,
the tactic may have

through the hallway. These lower temper-
atures produced only a minor reduction
in firefighter skin temperature (neck skin
temperature was approximately i degree F
lonwrer for transitional ws. interior attack)
and had no significant impact on core
temperature. However, the large ambi-

ent temperature reductions can impact
occupant tenability within the structure,
particulady if an occupant is behind a
closed door and will need to be rescued
through the interior of the structure (see
Consideration #3). Although the transi-
tiomal attack did not result in significant
reductions in heat stress to firefighters, the
tactic may have important implications
for oocupant rescue.
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Interior vs Transitional

Temps when Nozzle Reaches the Hallway

— Temperature when ‘Inside Attack Reaches Hallway' (° F) Heat Flux
Height Tactic LR Front LR Rear DR Front DR Rear Hallway BR2/5 BR 1/6 (kw/m?)
Interior 465 323 409 395 968 1340 1187 19.3
‘ >t Transitional 226 226 256 238 276 641 350 5.2
_ Temperature when ‘Inside Attack Reaches Hallway' (° F) Heat Flux
Height Tactic LR Front LR Rear DR Front DR Rear Hallway BR2/5 BR1/6 (kw/m?)
Interior 238 195 203 211 592 1203 1082 7.9
3 Transitional 162 143 147 130 150 654 234 3.0

‘Transitional’ Timelines:

First water on fire ~50 sec faster than door forced
FF reached hallway ~30 sec* slower than ‘Interior’

Horn et al. (2017) Thermal response to firefighting activities in residential structure fires: Impact of job

assignment and suppression tactic, Ergonomics
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Behind Closed Doors...










10 Considerations: Cardiovascular & Chemical Exposure Risks

inward-facing skins were charred. Wis-
ible smoke could also be found leaking
into the upper level of the room closest
to the fire rooms late in some scenarios.
Interior doors have an impor tant—but
limited—ability to withstand the thermal
omnslaught of this magnitude. This finding
stresses the need for firefighters to rap-
idly identify safe havens for potentially
trapped occupants and either apply water
to the fire or conduct rapid search and
rescue from these areas {preferably bothl).

Stress the importance of closed doors
to the public and fellow firefighters. For
mereinformation visit cleseyourdoar.org,

VEIS from
theinside?

Vent, enter, isolate and search are each
important fireground tasks that, while
often taught independently, should be
combined in a properly coordinated fash-
ion to achieve success on the fireground.
Using isclation during a systematic inte-
rior search can allow you to vent as you
go without impacting thefire, while mak-
ing search conditions more favorable. It
can also provide several advantages and
aptions for rescue if you find an cccupant.

Many fire service classes explore the
dynamics of the coordinated Vent- Enter-
Isolate-Search (VEIS) process, which
often includes minimizing the time a
firefighter and an occupant are in the
flow path by quickly shifting from the
Vent to the Isolate tasks. Additionally,
such classes also explore the fire dynam-
ics of door contrel, typically focusing on
the front door.

Expanding on these principles and
examining interior door control and ven-
tilation/search operations leads us to con-
sider a new arder to the acronym we all
know so well: Enter-Isolate-Vent-Search
(EIVS). Putting these pieces together this
way allows for a better understanding of a
tactical option for conducting an interior
search with limited to zero visibility—an
option or alternative to chocking doors
as you search. When you enter a room
and close the door behind you to search,
(isolating yourself from the flow path/
fire), you cannow ventilate the windows

Temperature

8 8 8 8

=]

Time (Minutes)

Air temperatwres measured 3 feet from the fleor throughout the building during a typical Interior
fire attack scenario. Mote the temperatures in the hallway and Bedroom 4, separated only by a
hwllow core door. (Note: Figure adapted from Reference 1.)

in that room without impacting the fire
or the safety of other firefighters in the
structure. (Vore: The door must be able to
be closed to isolate the search team from
the fire, and you may need to close mul-
tiple doors, While this will typically work
in bedrooms that have one or two doors,
thiswill not work in areas that don't have
doars, such as living rooms, family reoms
and kitchens) Due to the isolation from
the fire, smoke can lift and temperatures
will decrease, which would improve can-
ditions for the cccupant and increase vis-

ibility for a more thorough search.

This consideration is particularly
important if you search a room that
already had the door closed, as condi-
tions will worsen once it's opened. As
previously addressed, temperatures in the
hallway adjacent to the fire rooms were
often &00-800 degrees F three feet from
the floor just as firefighters put water on
the fire, yet were less than 100 degrees F
at the same height behind closed doors
with light smoke conditions. As soon as
the compartmenta lization is removed by
opening the door to search, high-temper-
ature gases (with high concentrations of

carbon monoxide, hydrogen cyanide and
others) will begin to fill a room where
viable occupants may be found. Limiting
the time a door stays open as you pass
through will curtail ad ditional exposure
to the potential victim.

Finding an occupant leads to the
important question of what is best for
the survivahility of that person. Remov-
ing them from the structure is the prior-
ity, but does it do any good to take the

occupant through the interior without
the same protections that firefighters have
(turnout gear and SCBA ) When you are
isolating, you have several options: Open
the door and go out the way you came
in; keep them isolated until conditions
improve; or remove them through a win-
dow or another door in the room. Con-
sider the condition of the occupant, the
structure, the fire and other firefighters
when making your decision.

If you don’t find an eccupant and
youre ready to extend your search to
another room, rerember that if water is
not yet on the fire, you should close the
door as you exit to keep that room out
of the flow path. Once water is applied
to the fire and it becomes a fuel-limited
fire, you can leave the door open to help
improve conditions becanse you now have
the upper hand, and the smoke and heat
can exit the already vented window.
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Other options...?

eaches Hallw Heat Flux
Height Tactic Hallway | (kw/m’)

‘ Interior 068 19.3

5ft

Transitional | 276 5.2

I eaches Hallw Heat Flux
Height Tactic Hallway (kw/m’)
Interior 592 7.9
3ft =
Transitional | 150 3.0
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10 Considerations: Cardiovascular & Chemical Exposure Risks




Temps during Interior Firefighting Ops

— Temperature when ‘Inside Attack Reaches Hallway' (° F) Heat Flux
Height Tactic LR Front LR Rear DR Front DR Rear Hallway BR2/5 BR 1/6 (kw/m?)
Interior 465 323 409 395 968 1340 1187 19.3
‘ >t Transitional 226 226 256 238 276 641 350 5.2
_ Temperature when ‘Inside Attack Reaches Hallway' (° F) Heat Flux
Height Tactic LR Front LR Rear DR Front DR Rear Hallway BR2/5 BR1/6 (kw/m?)
Interior 238 195 203 211 592 1203 1082 7.9
3 Transitional 162 143 147 130 150 654 234 3.0

Horn et al. (2017) Thermal response to firefighting activities in residential structure fires: Impact of job
assignment and suppression tactic, Ergonomics




* Ingestible core temperature capsules
* Dermal patches

 Wireless transmission to continuous
data recording
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M Job Assi : Interior Transitional
easure ob Assighmen Attack Attack
Arm Skin (°F) Inside 99.5 99.0

Tactic has small effect (on neck for Inside FF)
Job assignment has important effect




Firefighters’ Core Temperatures

M Job Assi . Interior Transitional
easure ob Assignmen Attack Attack
Maximum Core
o Inside 100.2 100.4
Temp (°F)

Tactic has no effect
Job assignment has large effect




10 Considerations:

Ovwerhaul and outside vent assign-
ments may intuitively be considered to
be at lower risk for heat stress because
they do not occur in a superheated fire
environment. However, strenmous phiysi-
cal work in heavy, insulating firefighting
PPE can result in significantly increased
core temperatures.

It is important to note that in these
scenarios, the time for outside vent work
(average of 22 minutes) and overhanl work
(average of 11 minutes outside and 17 min-
utes inside structure) were longer than
the times the fire attack and search crews
worked inside the structure (11 minutes).
This difference in work time is commaon
for atypical room and contents fire.

Hydrogen cyanide
exposure to
outside vent crews

Hydrogen cyanide (HCM) has long been
considered an acute hazard that firefight-
ers may encounter during fire responses.
The combustion of common household
materials—especially those comtaining
polymers, foams, glues and resins—can
produce high levels of HCN. However,
few studies have measured the air concen-

trations of HCM for firefighters respond-
ing to residential fires where synthetic
materials are likely to be abundant.

We set out to measure the air inside the
structure (area air concentrations) and
surrounding the individual firefighters
{personal air concentrations) for cam-
bustion byproducts, including HCN,
produced during the comtralled residen-
tial fires with modern furnishings. Area
air measurements were collected from
the structure during the active fire and
overhaul. Personal air measurements
were collected from firefighters assigned
to attack, search, overhaul, outside vert
and command/pump positions.

Several of the HCH air measurements
collected at a height of three feet inside
the structure during active fire were well
above the immediately dangerous tolife
and health (IDLH) level of 50 ppm. HCH
is lighter than air, so concentrations are
expected to be higher toward the ceiling
or within the smoke layer.

The interior firefighters generally
crawled below the smake layer, lessen-
ing their exposure to HCM. Even so, the
majarity of the personal air concentra-
tions measured from attack firefighters
were well above the NIOSH short-term
exposure limit of 4.7 ppm, and maximum
levels measured from attack and search

‘Short-duration exposure to high levels of HEN may be likely when

fighters perfiorm herizontal and vertical

firefighters exceeded IDLH (50 ppm).
Personal air concentrations for the
outside went firefighters were, on aver-
age, above the NIOSH short-term expo-
sure limit of 4.7 ppm, with a maximum
level above IDLH (while working out-
sidel). Firefighters performing horizon-
tal and vertical ventilation are likely to
be exposed to rising gases where HCM
concentrations could easily exceed IDLH.
These results provide strong evidence
that SCBA should be used when conduct-
ing ventilation of a structure fire, even
when working outside. To not wear SCEA
during this assignment may put firefight-
ers at risk of chemical asphyxiation and
adverse cardiovascular outcomes.




4

— STEL 4.7 ppm, IDLH 50 ppm

median 22 ppm, max 55 ppm
median 0.1 ppm, max 38 ppm _
median 14 ppm, max 28 ppm =

Short-duration exposure to high levels of HON may be likely when
l firefigbrters perform horizontal and vertical ventilation.
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Air concentrations of VOCs (ppm) measured in the Downwind of diesel exhaust

fireground (south of Engine 1) on 6/27/2015 and

Concentration (#/cc)

6/30/2015.

Compound measured 6/27/2015 6/30/2015 500,000
Benzene 0.029 0.060 400,000

Toluene 0.0034 0.0061 s
% 300,000

Ethyl benzene < 0.0004 0.0012
Xylenes <0.0008 0.0032 ~ 200000
Below applicable short-term exposure limits 100000

Downwind of smoke plume

6/30/15

300,000

FIRE

250,000

200,000

150,000




10 Considerations:

(leaning and Decon

(onsiderations after the Fire
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Rehab & Hygiene—

a Critical Combination

at out, get cool, get hydrated and get
clean! Dacon your face and neck as socon
as possible after exiting the building.

‘ ‘ Firaground rehab policias have bean evalving, both in thefr devslopmant and
their adoption, over the kast several years. Hydration, rest/recovery, cooling,
nourishiment and medical monitoring continue 1o be essential aspacts of rahab,
with a recently added focus on firefighter decontamination. It is clearly time to
add rehab/decon/hygians as an intagrated and essantial fireground function,
Firefightars reporting to formalized rehab should remove contaminated PPE
and begin the cleaning process whenever possible, taking into consideration
ambient tamperaturs conditions andfor rehab being conducted outside of an
enclosed arsa. Protecting against secondary comtamination from PPE off-gassing
in an enclosed area is now racognized as a sarous safety consideration.
After firefighters doff thair PPE, they should take staps to decontaminate their
skin, particularly on their hands, face and neck. If a firsfighter has comtaminated
hands, this material can transfer to other areas of the body when wiping away
swaat or using the bathroom. Furthermara, nutrition provided during rahab
commenly requires eating with the hands. Without proper hand hygiene,
this could result in the inadvertent ingestion of comtaminants. ,’

— Craig A. High, Fire Chisf Hnover Park, iL, Fire Dapartmant

Attack and ssarch firefighters had the highest
miaximum levels of expasure on the mack.

Imterestingly, several outside vent firefighters
alzo had high neck exposure, most likely from
incongistent use of hoods.

PPE and skin
contamination

As part of this study, we measured the amount
of PAH contamination on turnout jackets and
skin following the structure fire responses. As
expected, contamination levels varied by job
assignment. We found higher contamination on
turnont jackets worn by attack and search crews,
followed by overhaul crews and then outside vent
and comma nd/purp cperators. Just by looking
at it, you might expect that the gear worn by the
overhaul crew was most in need of cleaning due to
the drywall dust, but it had rmch less PAH con-

tamination than the interior crews’ gear.
Without gross decon being per formed,
contamination levels increased on turn-
out jackets with successive use in fires.

A critical new insight from this study
was that glove contamination was also
sbundant. On cne pair of gloves fworn by
a firefighter assigned to search), we mea-
sured a variety of flame retard ants added
to household furnishings and products.
Results from the analysis of other gloves
are pending. However, it is likely that posi-
tions requiring handling of burnt items
(overhanl) and interior operations (attack
and search) will see substantial glove con-
tamination. Like PAHs, certain brominated
flame retardants are persistent and will
rermainon dothing for years unless rermoved
by decontamination or laundering.

skin contamination with PAHs fol-
lowed a similar pattern. We measured
higher PAH levels on the hands of fire-
fighters assigned to fire attack (135 ugfm®)
and search (226 pgim?) than other posi-
tions (<11 pg/m®). Importantly, several
outside vent firefighters had quite high
neck exposure (half the group exceeding
30.5 pgim?), mostlikely from inconsistent
use of hoods. However, attack and search
firefighters had the highest meotirmum lev-
els of exposure on the neck (1080 and 780
pim?, respectively). Enowledge of PPE
contamination and dermal exposures
by position may be useful to decision-
makers in pricritizing decontamination/
cleaning procedures and policies.




*Depends on your job assignment
sConcentration’increases without
cleaning
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Attack

Neck
Search
Neck
Overhaul/RIT
Neck
Outside Vent
Neck

Outside
Command/Pump




Contamination of firefighter personal protective
i nt and skin and the effectiveness of
i rocedures

View roatad ariciez (1

Key Finding...
54% reduction

in neck contamination using
skin cleansing wipes

Reinforce the Message:
Shower ASAP!is still important!!
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Overhaul/RIT

Hands
Neck
Outside Vent
Hands
Outside Neck or measured before

Command/Pump Hands
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reliminary Exposure Reduction Data

Journal of Occupational and Environmental Hygiene

ISSH 15455624 (Prine) 1545 5632 (Oni) Jouenal h

Contamination of firefighter personal protective
equipment and skin and the effectiveness of |
decontamination procedures i‘

Kenneth W. Fent, Barbara Alexander, Jennifer Roberts, Shirley Robertson,
Christine Toennis, Deborah Sammons, Stephen Bertke, Steve Kerber, Denise
Smith & Gavin Horn

Kennetn W, Fent, Jenriter Roberts,
eborah Sammons, Stephen Bertke, Steve Kerber, Denise Smith & Gavin Hom

Chistine Toenis Deboran S, L
o decontaminaion rocsdures, ol of Ocapatons and EnvkonmentlHyiens, D1
$0108015455624 5017 1334504
npt10cdolorgno 171336508
3 View supplementary materisl Accepted author version posted online: 21
h - "~ ¢ @ Jun 2017.
& suomyour s —-] il e e 2

Wet Soap Decon (PER)

Ful Terms & Conditons of sccesz and uze can be found at

(Sommtost oy agran' T X

L



Dry Decon “Lessons from the Field” e

While not as effective at removing surface
PAHs, there may be other reasons to
implement this method
 May be easier to remove large debris
 Environmental conditions
Where does the contamination go?
* Airway protection
* Firefighter
* Decon staff
e Whois ‘downwind’?
 Be sure to clean up the tools
Be careful of later cross contamination
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Wet Soap Decon (PER)

Ful Terms & Conditons of sccesz and uze can be found at

(Sommtost oy agran' T X

L



‘ Wet Soap Decon “Lessons from the Field”
®

28 . - " a
Ci° ) = e .
3 antal Hygiene ;

* Dol really need a garden sprayer to apply
soap?
* In line educator
* Bucket and brush .
* How much water do you need to apply?
* Training is important to learn B J
technique e e M
e Consider balancing wet and dry |
methods when large pieces of debris
are present
e Think about when to expand to multiple
lines/stations
* What to do with PPE afterwards?
 NFPA 1851 guidance
* What are your SOPs for wet gear?

EN 2019 A. MICHAEL MULLANE HEALTH AND SAFETY SYMPOSIUM (@



e Implementation in the cold
Address cold stress concerns as part
of integrated rehab
Prioritize based on conditions
Make ice melt available
Warming station may be important
* Implementation in the heat
Address heat stress concerns as part
of integrated rehab
Prioritize based on conditions
Hydration where feasible
Open up coat while waiting?

Video Credit: Chief Frank Leeb

Watch the full video at:
https://www.youtube.com/watch?v=kA7TblgoueQ

2019 A. MICHAEL MULLANE HEALTH AND SAFETY SYMPOSIUM
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any bosses can be very
focused on having thair
crews diligently clean their

apparatus every morning, polish
tools and conduct station inspec-
tions, but then overlook dirty gear,
unnecessary exposures and soot-
coverad faces.

'When a new firefighter goas through
their recruit academy, we oftan
sfress the importanca of maintaining clean
tools and apparatus as a oritical behavior to

Although we do not know how this
compares to water-only decon, we suspect
that the dish soap (containing a surfactant)
was useful for removing fat-soluble com-
pounds, like PAHs. In situations where
turnout gear cannot be immediately laun-
dered {or prior to laundering), wet-scap
decon can be an effective way of removing
contarnination. Further research is needed
to determine the efectiveness of wet-soap
decon against other contaminants, such
as flame retardants, and how wet-soap
decon compares in terms of effectiveness
and PPE degradation to laundering.

Viswal comparison of
unlaundered hoods (left)
and laundered hoods
(right) may mot tell the
whole story of residual
contamination.

The “Salty” Firefighter Conundrum

inatill early in a fiefightar's career. If tools
are not cleanad or hoss is loaded in a sloppy
mannar, thesa are commanly taken as indica-
tors of a lack of focus on the details from the
new firefightar.

It is important that firefighters take pride
in the appearance and readiness of tooks and
apparatus. However, this pride is not always
translated into cleaning of the firefightar's
owm parsonal PPE. The “zalty” appearance
of wall-usad halmets, coats and gloves may
be taken as a badge of honor, as opposad
o an indication of an unnecassary exposure.

Hood
laundering

Unlaundered Nomex sock hoods worn
by firefighters for four structure fire
responses were tested for residual flame
retardants and PAHs that were embed-
ded in the fabric and compared to similar
hoods that were laundered after each fire.

Thelaundered hoods in our study cer-
tainly looked cleaner. However, our pre-
liminary results indicate that while most
af the PAH contamination was removed,

Whila in recent
years the fire sarvics
has made great strides
o address this appar-
ent conundrum, the
irony of this doubla
standard is still present in many places. It's
tima for all of us to ba rols modals and takes
the same pride in cleaning our bun-
kar gear that we do to ensure our
tooks are frae from dabiris and rust.

— Toald Hams, Fire Chisf)
Sacramento, CA, Metropolian Fre District

much of the brominated flame-retardant
contamination remained. Additionally, a
2016 study reported that a high percent-
age (>80 percent) of brominated flame
retardants were retained in lanndered
fabrics. The authors of this study (Saini
and colleagues) atiributed this finding
to the difficulty of removing fat-soluble
compounds from fabrics using traditional
laundering practices.

These results suggest that traditional
laundering techniques (extractors with
commercial detergent), may not effec-
tively remove fat-soluble compounds,

like brominated flame retardants, from
hoods, which could present a prolonged
exposure for firefighters. How much
this exposure pathway contributes to
systemic exposures in firefighters is yet
to be determined.

Itis important to determine whether
maore effective means of laund ering exist
and if chemicals contaminating the hoods
can transfer to other hoods or items dur-
ing laundering (cross-contamination). It
is also possible that new particleblocking
hoods could lessen the amount of con-
tamination available to comtact the neck
skin as contamination may be isclated to
the exterior of the hood.




* Good things happening
* Hood exchange programs
* “Wash your hood Sunday”

* Significant research & development on new
hood systems

* Information we still need

» Effectiveness of laundering processes

e Evidence that laundering reduces some
contamination

* PAHs
* Flame retardants (mixed results)

* How effective are
* Hood designs
* Cleaning techniques
at reducing skin exposure?




Lesson from Recent Study

Laundering hoods is effective at removing a large
portion of PAH contamination

* By far the most abundant contaminant on the hoods
Consider segregating firefighter hoods by contamination
level to reduce the potential for cross contamination.

* If a firefighter responds to a call but is exposed to

low levels of contamination compared to the rest of
the crew, it may be beneficial to avoid washing with
other crew member’s hoods.
Do not launder hoods with base layers or station wear to
reduce the risk for cross contamination
This study suggests the possibilitythat contamination on
turnout gear outer shells might transfer to inner liner

 Separate during laundering as recommended by

i;i;'eﬁghter hood contamination: Efficiency of NFPA and others.
laundering to remove PAHs and FRs

Alexander C. Mayer, Kenneth W. Fent &, Stephen Bertke, Gavin P. Horn, Denise L. Smith, Steve Kerber & Mark ). La Guardia

and Environmental Hygiene >
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0\3 Bunker Gear Off-Gassing

Take Home Message:

| Air out your PPE in open
Ik spaces to get rid of VOCs

= (b)10000

Benzene Toluene Ethylbenzene Xylenes Styrene HCN

-
!

Pre-fire | OPost-fire @Simultaneous to post-decon




Where to get more information?

CCERTFS HOME SCIENCETOOLS TRANS NTOOLS TEACHINGTOOLS ALLTOOLS PARTNER WEBSITES -

Science Tools

Toolkit: https://www.fsi.illinois.edu/CardioChemRisks/
Facebook & Twitter: @IFSIresearch

Iransiaton 100is

Documents upport interpretation of research for application in the Fire Service with
ke home messages'.

About thi y | "J "

Evidence Based Approaches to Reduce Your ]

This DHS/FEMA Fi sl 1Esl u mesa (3

meerseranoncy  Cardiovascular & Chemical Exposure Risks 53R ol i

firefighters; namely|

A Course for Firefighters & Fire Service Professionals

Available

Firefighters' Temperatu
in

N
r and Chemical Risk e the Building to In:

ining Program Webinar

Science Tools Translation Tools Teaching Tools g aooren s Chomical

Oniine Training Program

Research data and information Documents that support interpretation Guided interpretation of the research
published in academic peer- reviewed of research for application in the Fire through webinars, online programs, Coming Soon
journals Service with implementable ‘take etc.

home messages’



https://courses.ulfirefightersafety.org/Reduce-Exposures/index.html
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