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Potential Ignition Sources at a Hazmat Incident

Open Pilot Welding Electrical Cigarettes
Flames Light Operations Sources

Actions That Can Ignite
Flammable/Explosive Atmospheres

e 2
Turnin
flashlight S

Operating E_
a radio :
(2]
©
°
o
Activating Turning on
a cell phone a light switch
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Safe Limits of Approach

Voltage of Live Line | Minimum Distance T Y T
Power (Volts) | Metres .
750 to 150,000 | 30(10f) presdtom¥er Ty e oY
150,001 to 250,000 4.5 (15 ft) PIBY =Y o e el Y
250,001 and higher | 6.0 (20 ft)
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Typical Battery Installation for a Photovoltaic Solar
Power System
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Estimated Effect of 60 Hz AC Current on Humans
Milliamperes Observable Effect
15K/20K* Common fuse or circuit breaker opens
1000 Current used by a 100-watt light bulb
Severe burns
Breathing stops
Heart stops beating (ventricular fibrillation threshold)
Suffocation possible
Muscle contraction (paralysis of respiratory muscles)
Maximum current an average man can release “grasp”
GFCI will trip
Mild shock
Threshold of sensation (barely perceptible)
*Note: 15 to 20 Amps (15,000 to 20,000 Milliamperes) is current required to open a
common residential fuse or circuit breaker.
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Fog Spray
700 Kpa (100 psi) at nozzie
30 degree spray pattern

Keep Back
Minimum
10m (33 ft)
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Heels do not pass toes,

Contacting the car and ground
at the same time can be FATAL.
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Electricity Takes All Paths to the Ground
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4 Lighter-than-Air Gases
The list of gases that are lighter than air is short compared to the list of Oidtnl
gases heavier than air. Thirteen common chemicals have a vapor density
lighter than or equal to air: Lo g
e Acetylene (.9) S J)*
¢ Ammonia (.59)
e Carbon monoxide (.96) O 9 Sl
e Diborane (.96) bl
e Ethylene (.96)
e Helium (.14) (W
e Hydrogen (.07)

- CJP?))J-:JM
e Hydrogen cyanide (.95)
e Hydrogen fluoride (.34) A 5ld
e llluminating gases (.6) ) LA
e Methane (.55) I
e Neon (.34) 0409 Oliee
e Nitrogen (.96)
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Classification Of Gases
(Classification By Chemical Properties) &silkoaSSt Cilduall owsm il
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(Classification By Physical Properties) &\ ;) Ol o Clad
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02, N2 Jzo — (Compressed Gases) ib srias o)l ()
B SV y LPG J2s — (Liquefied Gases) &Sl <ol 5le (v
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(Classification By Usage) plisew! s Chrnas
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Oxidising Gas Flammable Gas Toxic Gas Non-flammable, non-toxic Gas
Division Diamonds

Division 2.2/5.1 Division 2. Division 2.3
/ ‘B Diamond: Yellow @ Diamond: Red @ Diamond: White
Lettering: Black lettering: Black ¢ N Lettering: Black
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Temperature and Pressure are Directly Related
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Physiological Effects of Reduced Oxygen (Hypoxia)
Symptoms
Oxygen i Ar

(Pen Cepy None — narmal conditions

19.5%

Ability to perform strenuous
Y  work decreases,
2/ Coordination Is impaired.

Exposure results in mental failure,
J unconsclousness, ashen lace,
hlueness ol lips, nausen, and
vomiting,

NOTE: This data cannot be considered absolute
because [t does not account for differences in breathing
rate of length of time axposed

These symptoms oceur only from reduced oxygen, If
tha atmospheee Is contaminated with foxic gases, other
symploms may develop

The synergistic efects of toxic gases combined with
reduced oxygen are not considered in the figure,

Exposure for 8 minute results is fatal; exposure lor 4-5 minutes
can be treated resulting in recovery,

Coma occurs in 40 seconds
lollowed by death
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Apparaitus exhaust capture systems
reduce air pollution in apparatus bays.
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Vehicle Heated
Exhaust Metals

Vehicle exhausts and heated metals may generate particulate contaminants.
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Radiation Types in the
Electromagnetic Spectrum

Oslia 5 Nonionizing &% Jonizing
5>
AN £ Y Radio Itraviolet
-
Type of Extremely Low X-Ray
Radiation Frequency Microwave o
e - = Gamma Rays
S
it Pt ek [ Nonthermal Thermal Broken Bonds
Examples of Induces Low Induces High Damages
Effects Currents Currents DNA
Heating
Source Static Power AM FM Radio, Microwave Heat Tanning Medical
’ 1) Field Line Radio Television Oven Lamp Booth X-Rays
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Identify The Seven Clues To The Presence Of Hazardous Materials.

Increased Risk with Higher Clue Numbers

High Risk

Low Risk

Clues

Clue 2 Clue 7
{Container Shapes) {Moritoring and Detection Devices)
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Vibration
Can lead to injury when you are:

» Using reciprocating tools
- Using grinding or impact tools
- Using vibrating tools

- Working in or on motorized vehicles
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Three Ways In Which A Containers Stressed
Beyond its Design Strength May Breach
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Components of Improvised Explosives
Q Potential Fuels +

0 Potential Oxidizers = # Explosive Blends (Oxidizer + Fuel)

Hydrocarbons: Energetic Oxidizers: Nitrate Blends:
Alcohol Hydrocarbons: Perchlorate ANFO (Ammonium Nitrate + Diese! Fuel)
gaharbm ?'ack :i"obeﬂ"z‘zﬂe ghbfa: " ANA! (Ammonium Nitrate + Aluminum Powder)
rcoa itromethane ypochlori .
Dexdrin Nitroceliulose Nitrate ANS (Ammonium Nitrate + Sulfur Powder
Diesel Peroxide ANIS (Ammonium Nitrate + Icing Sugar)
Ethylene Giycol Elemental “Hot” lodate Black Powder (Potassium Nitrate + Charcoal
Gas Fuels: Chromate + Sulfur)
Kerosene Powdered Metais Dichromate
Naphtha - Aluminum Permaganate Chlorate/Perchiorate Blends:
Rosin - Magnesium Sodium Chiorate Flash Powder (Potassium Chiorate/Perchiorate
Sawdust - Zirconium Potassium Chlorate + Aluminum Powder + Magnesium Powder
Shefiac - Copper Ammonium Nitrate + Sulfur)
Sugar Phosphorus Potassium Nitrate : .
Vaseline Sulfur Hydrogen Peroxide Poor Man ..c-4 (Potassium Chmw + Vaseline)
Wax/Parfin Antimony Trisulfide | Barium Peroxide Armstrong's Mixture (Potassium Chiorate +
Ammonium Perchlorate Red Phosphorus)
Calcium Hypochlorite
Nitric Acid Liquid Blend:
Lead lodate Hellhoffite (Nitric Acid + Nitrobenzene)
Sodium Chlorate
Potassium Permanganate
Lithium Chromate
Potassium Dichromate
Common Precursors Used To Make Explosives
<~ Precursors: ¥ Nitrated Explosives:
Hydrogen Peroxide Nitroglycerine (Glycerine + Mixed Acid [Nitric Acid + Sulfuric Acid))
St:nr:n:d %cvd (battery acid) Ethylene Glycol Dinitrate (EGDN) (Ethylene Glycol + Mixed Acid [Nitric Acid +
Sulfuric Acid
Hydrochloric Acid (muriatic acid) Lo Aot | . |
Urea Methy! Nitrate (Methyl Aicohol [methanol] + Mixed Acid [Nitric Acid + Sulfuric Acid])
Acetone Urea Nitrate (Urea + Nitric Acid)
Methyl Ethyl Ketone Nitrocotton (Gun Cotton) (Cotton + Mixed Acid [Nitric Acid + Sulfuric Acid))
Alcohol (Ethyl or Methyl)
Ethylene Glycol (antifreeze) Peroxide Explosives;
Glycerin(e) Triacetone Triperoxide (TATP) (Acetone + Hydrogen Peroxide + Strong Acid

Hexamine (camp stove tablets)

Sulfuric, Nitric, or Hydrochloric])
Citric Acid (sour salt) [ ]

Hexamethylene Triperoxide Diamine (HMDT) (Hexamine + Hydrogen Peroxide +

Citric Acid)
" Im Methyl Ethyl Ketone Peroxide (MEKP) (Methy! Ethyl Ketone + Hydrogen Peroxide
L_J + Strong Acid [Sulturic, Nitric, or Hydrochloric])
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Probability of Cancer Among Firefighters
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Firefighters

Firefiohters are exposed to a areater rance and concentration of hazards than
the general public, and they have a higher likelihood of several types of cancers

because of that exposure.
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Increased Risk of Various Cancers
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Other Risks:
Leukemia
Breast Cancer
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What is Ergonomics?
Ergonomic,
psychosocial and

- organizational
,/ \ factors

| Task/job | Environment |

S5 /AN

The goal of ergonomics is to design the
job to fit the worker,
NOT fit the worker to the job.
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Distribution of M5Ds Prevalence by Body Parts

Experience
Ache/Pain/Discomfort n %
Shoulder 21 70%
Upper Arm 21 70%
Thigh |19 63%
Knee 23 76%
Lower Back 27 S0%

Musculoskeletal disorder (MSD)
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Ergonomic Solutions

Effectiveness Personal
control

@ Equipment or Engineering @
® Job organization

Personal protective
equipment ®

o Bodymechanics <
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Risk Factors for Al 1 s e ()
Musculoskeletal Disorders . . “
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+ Excessive force
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%

postures
« Repetition
- Direct Pressure
- Temperature Extremes
« Vibration
- Work organization
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Ergonomics Program Elements
/+ Assessment of musculoskeletal hazards

/+ Prevention and control of musculoskeletal
hazards

/

* Training

* A medical management system

* Procedures for reporting injuries

* A plan for the implementation of the program

* Methods for evaluating the program
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Biomechanics

+ Study of engineering
principles applied to
the human body

* How forces, velocity
and acceleration
affect the body

» 3 forces can damage the spine

compression torque
i shear n
T
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Overexertion/

Cardiovascular
. Changes )
M p |

Biomechanical
_ Changes

| slips,Trips, Falls || | Sudden Cardiac Events |

The Role Of Heat Stress In Contributing To Firefighter Injuries & Fatalities
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Extreme Temperatures

Common warning signs:

* Dehydration
+ Compromised tissues
* Muscle cramps

* Restless leg syndrome
* Poor circulation
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Stages leading to heat exhaustion

Effort (climbing Raised heart rate.
stairs, wearing Sweating (heavy
heavy equipment, . perspiration) = Dehydration . Heat exhaustion
etc.) in a hot loss of fluid and
environment minerals
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Appropriate work/rest cycles

Personnel should adhere to appropriate work/rest cycles defined by their organization.
example of work/rest ratios and hydration recommendations used by
the United States military based on the WBGT.

Wet-bulb globe temperature chart.

| | easywork | Moderatework | Hardwork |

Heat Water “Iltzrsl:’ Water Water
intake intake intake
category

@uh) | oS | (qeh) (qt/h)
78-81.9 | NL* 0.50 NL 075  40/20 0.75
82-84.9 NL 050 5010 075  30/30 1.00
85-87.9 NL 075  40/20 075  30/30 1.00
88-89.9 NL 075  30/30 075  20/40 1.00

>90 50/10 100 2040  1.00 10/50 1.00

Notes: Army guidelines for average acclimated soldier wearing battle dress uniform in hot weather.
Adapted from: Montain ), et al. Fluid Replacement Recommendations for Training in Hot Weather. Military Medicine
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~_scBa \, Helmet
~ Facepiece Faceshield

d Safety glasses
guard against slow-travelling

- hazards.
a SCBA facepieces b Helmet ¢ Goggles
include eye protection. mounted faceshields are commonly used in
may serve as partial eye emergency incidents.
protection.
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Rated Duration

Four common methods for donning SCBA.
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Pressure

Volume

30-minute
30-minute
45-minute
45-minute

60-minute

2,216 psi (15 290 kPa)
4,500 psi (31 000 kPa)
3,000 psi (21 000 kPa)

4,500 psi (31 000 kPa)

4,500 psi (31 000 kPa)

45 ft* (1 270 L) cylinders
45 ft* (1 270 L) cylinders
66 ft* (1 870 L) cylinders
66 ft* (1 870 L) cylinders

87 ft* (2 460 L) cylinders

* Rated duration does not indicate the actual amount of time that the cylinder will provide air.
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A firefighter undergoing SCBA faceplece fit-testing
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On modern SCBAs, the regulator aftaches 10 the lacepiece while on older models it was localed on the shoulder
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Protective hoods
provide a continuous layer of
coveraqe for the head and neck.

230y A ale st o

A firefighter connecting his air cylinder to a fallen firefighter's
SCBA using a buddy breathing system.
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Helmet mounted
camera for live
video streaming

Heads up display
on SCBA mask

for critical
status alerts

Remote speaker

Environmental sensor microphone with

detects hazardous extreme audio
materials and ease
of use
Bio monitor
measures health :
status of Alw::scfr;
feeignber collaborative,
Indoor location interoperable
tracking communication
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Firefighters wore bunker
gear, including helmet and
self-contained breathing
apparatus (22.7 kg)
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Comparison of the PPE ensembles.
Enhanced Configuration Standard Configuration

Bunker gear with an Indura FR cotton lin-
ing. which circulated exhaled air from the
firefighter to the coat’s inner lining.

Nomex® hood
Leather gloves
Lightweight leather boots
Lightweight. low-profile helmet

ILLINOIS pine
STRVICE INSTITUTE
UNIVIRUITY 4 BiLnoty

Bunker gear with a spun Nomex® lining

Kevlar® fully-encapsulating hood
Leather gloves - Keviar® wrist gauntlet
Rubber boots
Traditional-style helmet

ILLINOIS FIRE |
_ SERVICE INsTITUTE |
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NFPA® 1971
regulates the clothing

components that comply with

the standard.
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THE SITUATIONS FOR CALLING A MAYDAY

IF THEN
Lost or missing member Call a Mayday
SCBA malfunction or large loss of air Call a Mayday

Member seriously injured or incapacitated  Call a Mayday

Member trapped or entangled Call a Mayday

Any life threatening condition that Call a Mayday
cannot be resolved in 30 seconds
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Initiating a Mayday Call
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MAYDAY

GRAVE & IMMINENT DANGER TO PERSON
VESSEL VEHICLE OR AIRCRAFT

Operate the DSC detess alent button # avadable
Press the button once

Select the type of distress fom the menu 0ptons.

Enter postion manually uniess VHF radio is connecied io the GPS
Press and hold the DSC distress alert buion untd audible alarm sounds.
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i) Jlgr 51 4R (S gt Air

Mayday Procedures

Name (Who are you?)

Assignment (Your fire ground assignment?)

Position (Your current position?)

Air (Your air pressure?)
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Location

et ] éj‘ du gl ji slabt) 48 5

Unit
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Mayday Procedures

Location (Wi

Unit (Wi
Name (Wi
Assignment/Alr (WI

Resources 'L

ere are you?)

1at apparatus assigned to?)
10 are you?)

1at were you doing?)

1at do you need?)
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Mayday Procedures

Common Mnemonics

» LUNAR
» NAPA
» GRAB-LIVES
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LUNAR:

L location

U unit number

N name

A assignment ( What were you doing?)
R resources ( What do vou need?)

HELP:

H handle (Radio term for name)

E cequipment ( Equipment assigned)
L location ( Where are you?)

P problem

LiP:

L location ( Where are vou?)
I individual(s) (Name(s)?)
P problem

CLAN

C conditions

L location

A assignment or A apparatus
N name
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Location(Where Are You)
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Individual (name)
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Assignment Or Apparatus
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Name
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HELP:

H handle (Radio term for name)

E equipment (Equipment assigned)

L location (Where are vou?)

P problem

CLAN

C conditions

L location

A assignment or A apparatus
N name

LUNAR:

L location

U unit number
N name

A assignment (What were you doing?)
R resources (What do vyou need?

LIP:
L location
| individual(s) (Namel(s)?

Where are vou?)

P problem
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Rescuing a Downed Firefighter Using a Drag rescue Device
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Resculng a Downed Fire Fighter Using a Drag Rescue Device

1. Locate the downed lire fighter. Activate the mayday 2, Use the rapid intervention crew/company universal air
procedure, if that step had not already been taken. Shut connection (RIC-UAC) to fill the downed fire fighter's
off the PASS device to ald In communication. Assess the air supply cylinder, il needed

situation and the condition of the downed fire fighter

3. Access the fire fighter’s drag rescue device. 4. Remove the downed fire fighter from the hazard

area 1o a safe area.
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(Showing Smoke) Read Smoke

wailas y 458y Ol Gy by abas U bl e O adl e 006 by s, 0,5 of s
ashy ez 1 A e Ol Sl adST 3 (2t ¢ A B U J s sl 5k
1S Sllae sl o 2l My i) Mos ot Wy sl die v ol ol 2] ¢ adles

Lgie BB I LUl ls) VI By o5k e 2 A 8 et L Olad g 46 me g 0gd] 351 A
S cails Jlael o obes Sl lndil 5l ¢ ey &gt U pas G 855580 bl oS s
ISy O i 3s) 3 e 5 pail ¢ sUbYY Jlr J it e Lgmeas ¢ U BblSG s my e 5k
Ol g aw ol (b Jub Sy Ol 36 3 e 3,080 Mayday (i ye & i mioin oo
s 0wl Lis 1705wl Fire Ground Survival e s 7 s 0556 0 et ¢ il ol
g 2 e J g Bloo] o 5 el 5 i (8t rms S Ol O b sl 3y LIS e
ade gl Jys Ll (bl Al iS5 Lo bl 36l 3 sad OF (S ¢ aalb 5Ll s (et
s 3L ey ¢ &t LU 33 2udlSes g a1 3 does o U 2l wibl g
ey ek 2y all Ol 35 ettt e sl Ol i clib] o, S e A
L0 ol g 2USTi

Z‘#”L"JQWJL;J%LH’

Ol LS — DU =
Volume Of Smoke
Ol o O G Bglas g adalie I -1
A P ) wllete s SUH 3305 & ) ara

Yol e Ve dada



RIER1] Z\.GJ..»

Velocity Of Smoke
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(Flashover-Back Draft-Smoke Explosion-Auto Ignition-Rapid Fire Spread)
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X Rescue S S Size-Up G O gl
| Exposure LSl L Locate the fire G 035 dudsd
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SLICE-RS acronym — commonly referred to as “slicers” — for use by the first due company officer to
help decide if a transitional attack is appropriate. The breakdown of the acronym is; S — size-up;

L — locate the fire; | — identify and control the flow path; C — cool the compartment from the exterior;
E — extinguish the fire (generally using traditional interior firefighting tactics) with R- rescue and S —
salvage being tasks of opportunity that are accomplished as needed.
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DISENTANGLEMENT MANEUVERS
Fires nsade an enclosed structure create 4 mess for fire fight-
ers operating on the floor. Frre fighters often encounter de
bires that has fallen off shelves, and cesling and wall fixtures that
have burned and are left hanging to the Sioor. These hazards
couplad with the mess a fire fighter Creates w hen scarciung lor
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for a fire Righter
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Personal Escape System Components
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-(Screw lock carabineers) sl plasezndU slud dil> (7))

oA b2 fate (Hook) NFPA 1983 xs 3315 oo Ol (£)

(Auto-locking Escape Device)  Sls 5 s¥1 Jadl olsl (o)

PERSONAL ESCAPE SYSTEM
COMPONENTS

Class I Harness Belt

-

HALO Descending Device

SAFE-D Carabiner Storage Bag / Pull Strap &
Co. 1D Tag for Tracking
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Take all the Glass!
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Three acceptable grips.
Use two hands and forcibly & il
Snap hook away from body. Thums Cup Y

Full Cup
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Stay low, fead arm and head oyt and I_ow in 3 6Ll 7 b Y d= (7
corner of window. Hips on the window sill, head i

and non-anchor arm out. Reach down and away. JSsy sl oS i &
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Fold lead leg at knee and allow body ol midis 05

weight to take you out of window.

Stop in straddle position. sl 348U e slbtal enzy J1 (A

Jy

anchor. Straddle the window sill.
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Maintain contact with anchor/sill. Look to see
that descent device is loaded. (Handle up)

G b e O U el dabae o) il 593 (35000 o g o llald O 41 J g (\
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Locate free end of webbing and place sofety in \fotor cycle grip on descent device handle. D€SCEN d to SAFETY!
position. Descend slow and smooth tosafety. =

Safety can mean to the floor
below, or to the ground.
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Rapid Intervention Team (RIT Search & Rescue)
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Use NO WATER
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Material Safety Data Sheet (Diamond Symbol)
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Sample Displays of 4-Digit UN Identification Numbers
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(HMIS) als
HMIS Label

HEALTH

FLAMMABILIT Y

REAGTIMINY

PROTECTIVE
EQUIPMENT
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NFPA Diamond plad aslise ¢ 5l Cadas pls

Hazardous Materials Information System
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NFPA Hazard Identification System
BLUE Diamond

WHITE Diamond

May Detonate

Health Hazard Reactivity Speclal Hazard
& Deadly & Below73°F & May Detonate ACID - Acid
3 Extreme Danger 3 Below 100 *F 3 Shock and Heat ALK - Alkali

2 Viclent Chemical
Change

2 Above 100 'F
Not Exceeding 200 *F

2 Hazardous

COR - Corrosive

1 Slightly Hazardous 1 Above 200 °F 1 Unstable if Heated

OXY - Oxidizer

0 Normal Material 0 Will Not Bum 0 Stable

“‘ Radicactive

W Use No Water

R

b\}oj T.L‘,- aJJa:’-j
»0%0! }gjs

5ﬁ%ﬁﬁjw¢b\jp
Jﬁ&j)bwy\w
aJ.E::..M.A

ubLS‘SY\j CJ\,{}W\
Q\M}l\j

Yol e YVY dada



NFPA Diamond (NFPA704)
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Flammability
4 — Flammable gases, volatile liquids, pyrophoric materials
3 — Ignites at ambient temperatures
2 — Ignites when moderately heated
1 — Mus! be preheated to burn
0 — Will not burn Instability

Health 4 — Capable of detonation or

gxplosive decomposition al
4 — Severe hazard ambient conditions

3 — Serlous hazard 3 — Capable of detonation or
2 — Moderate hazard explosive decomposition with
1 — Stight hazard strang initiating source

2 — Violent chemical change
0 — Minimal hazard possible at elevated

lemperature and pressure

1 — Normally stable, but
bhecomes unstable if heated

0 — Normally stable

Red

HEALTH HAZARD

4- Deady

3 - Extrerve Danger

2- Hazardous

1 - Slightly Hazardous

0- Noma Materal

SPECIFIC HAZARD . MRE“C“V'"
OXY - Oxidizer - May Detonate
ACID - Acid 3 - Shock and Heat
ALK - Alkeli May Detonate
COR - Corosve 2 - Vident Chemical Change
- Use NOWATER 1 - Unstable If Heated

ow Radation Hazard '

White Yellow
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Radiation

COR

ALK

ACID

OXY
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The 9 Classes of Dangerous Goods
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RED Fire protection equipment and apparatus, danger signs, containers of flammable liquids, lights at
barricades, stop button/switches

LANGE | signs ond equipment designating dangerous or energized machines/equipment

Specific physical hazards (inciuding falling, tripping, and striking) and designating caution
(including cabinets, cans and containers for explosives, corrosives or unstable materials)

GREEN | sofety information and first aid or safety equipment

BLUE Information not immediately safety-reloted (Le. property policies Including safety gear
requirements)

PURPLE The significance of purple may be defined by the end-user, but purple {(or the combination of
purple and yellow) has become the de facto standard for rodiation hazards.

GRAY
BLACK
WHITE The significance of these colors may be defined by the end-user

or any combo
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Rescue

Exposure

Confinement

Extinguishment

Overhaul

ventilation

Salvage

Lloyd Layman’s Strategies R-E-C-E-O-VS
( Rescue - Exposures-Confinement- Extinguishment- Overhaul- Ventilation-Salvage)
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Size-Up

Locate the fire

Identify & control
Flow path
Cool compartment
from the exterior

Extinguish the fire

Rescue

Salvage
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NIST research captured fire developmentin  4:02: The fire department arrives on scene.  5:08: The fire department forces the front door
a3 bum building. 3:31: Fire is free-buming  Fire has become ventilation-limited, causing a and prepares to make entry. Fire receives a rush
prior to the fire department's arrival, Notice reduction of pressure inside the building and  of fresh air through the open front door (flow
outward signs of smoke indicating a free-  little to no outward signs of smoke are visible. path) and rapidly returns to the free burning
buming fire with plenty of oxygen. state eventually reaching flashover conditions.
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Emergency Incident Response Phases

1 Mobilising and en-route

Implementing the tactical plan
E Closing the incident
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Firefighter Deaths by Type of Duty

Other on-duty
(19%)

Fireground
(32%)

Non-fire
emergency (10%)

Training
(10%)

Fesponding to or
returning from
alarms (29%)
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Firefighter Deaths by Cause of Injury:

Crashes (23%)

Overexertion/
stress/

Other (109
(10%) medical (55%)

Lost inside (3%)
Structural collapse (6%)
Fatal assault (3%)
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Firefighter Deaths by Nature of Injury

Drowning (5%)
Gunshot (3%)

Other (30/ 0) 7\
Asphyxia (8%)

Stroke (5%) Sudden cardiac

Bums (3%) R death (47%)
urns 70

Internal
trauma/crushing
(26%)
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Firefighter Deaths
by Age and Cause of Death

B Sudden cardiac death

m Mot sudden cardiac death I I I
. I | I I I

20 and 21-25 26-30 31-35 3640 4145 46-50 51-55 56-60 Over 60
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Fireground Deaths by Fixed Property Use

Library (10%)

Bam (5%)
Wildland (50%)

homes (30%)
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Gait parameters measured while firefighters walked on gait mat.
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* The cost to train and equip a firefighter can exceed $20,000.
Below are average expenses associated with firefighting. Please note product costs vary depending on a
variety of factors, and these are just estimates. Certain pieces of equipment, such as radio and thermal

imager, may not be provided to every firefighter. Training costs vary considerably from state to state and
jurisdiction to jurisdiction, depending on what level and types of training are required.

Helmet | S 300 Gloves S 95
Coat $1,200 SCBA S 6,300
Pants S 875 Radio $ 3,700
Boots S 300 Thermal Imager | 51,200
Hood S 40 Training $ 7,800
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The Public Health Approach to Prevention

Define the
problem:
Surveillance
Identify causes:
B sl Risk & protective
factor research
Implement Develop and test
interventions interventions
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Impacts of Chronic Stress

* Weight Gain
* High Cholesterol
* Hypertension

* Heart Disease

* Diabetes
* Cardiac issues
* Stroke
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Seven Cs of Stress First Aid

1. Check.
Assess. observe, and learn.

2. Coordinate.
Get help: refer as needed.

3. Cover
Get to safety ASAP,

4. Calm
Relax, slow down, and refocus.

5. Connect
Get support from others.

) (G"I: L
Competence 2 | 6. Competence
Cheek &
' Checr & Coordwse: Restore effectiveness.
” Confidence 7. Confidence
Restore self-esteem and hope.
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Among U.S. Firefighters

The 2020 Emergency Response
Guidebook (ERG2020)

PTSD Symptoms And Suicidal Thoughts
And Behaviors Among Firefighters

National Safety Culture Change Initiative,
Study of Behavioral Motivation on
Reduction of Risk-Taking Behaviors in
the Fire and Emergency Service

Arson Fire Kills Three Fire Fighters and
Injures Four Fire Fighters Following a
Floor Collapse in a Row House Delaware

A Preparedness Guide for Firefighters and
Their Families

Preventing Deaths and Injuries of Fire
Fighters During Training Exercises

The National Fallen Firefighters
Foundation

National Fire Protection Association

The National Fallen Firefighters
Foundation

San Diego Fire & Rescue Department
www.fireHero.org
www.everyonegoeshome.com
http://lifesafetyinitiatives.com

Federal Emergency Managements
Agency — United State Fire
Administration

Silver Back Cargo Care

James K. Wamsley
(Sweetwater County Fire District)

Austin J. Melanie A. Schmitt, M.S

Fire Chief Steve Heitman, MA, EFO,
CFO Mercer Island Fire Department

NIOSH Fire Fighter Fatality
Investigation and Prevention Program

By Anna Gai. Florida State University
College Of Arts And Sciences

U.S. Department of Transportation

Joseph W. Boffa, lan H. Stanley,
Melanie A. Hom, Aaron M. Norr,
Thomas E. Joiner,Norman B. Schmidt
Department of Psychology, Florida
State University

Developed by the International
Association of Fire Chiefs through a
partnership with the U.S. Fire
Administration

NIOSH Fire Fighter Fatality
Investigation and Prevention Program

National Wildfire Coordinating Group

Department Of Health And Human
Services
Centers For Disease Control And
Prevention
National Institute For Occupational
Safety And Health
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Firefighter Injuries on the Fireground

Accidents To Firefighter

Fundamental Of Firefighter Skills
And Hazardous Material Response

Confronting Suicide in the Fire Service
Strategies for Intervention & Prevention

Firefighter Survival

An Examination Of The Interpersonal-
Psychological Theory Of Suicide Among
Urban Firefighters: Associations With
Posttraumatic Stress And Distress
Tolerance

How To Use The Hazardous Materials
Regulations CFR 49 Parts 100 To 185

Suicide In The Fire Service: Saving The
Lives Of Firefighters - Submitted In
Partial Fulfillment Of The Requirements
For The Degree Of Master Of Arts In
Security Studies

Career Fire Fighter Dies In Heavy Smoke

On Second Floor Of a Residential
Structure - Texas

Firefighter Fatalities in the United States
In 2017 (September 2018)

Toward An Understanding Of Suicidal
Ideation Among Career Firefighters
A Dissertation Submitted To The Faculty
At The Bouve College Of Health
Sciences, School Of Nursing

https://www.iaff.org
https://www.fema.gov

https://www.iafc.org

Disaster Technical Assistance Center
Supplemental Research Bulletin First
Responders: Behavioral Health Concerns,
Emergency Response, and Trauma

Volume | Fire Hazard Response &
Mitigation Plan

An Engineering Approach To Fire-
Fighting Tactics

National Fire Protection Association
Research

Fire Research & Development Group
D C Lillicrap M D Marriott

New Jersey Fire Service

The National Fallen Firefighters
Foundation (NFFF)

By Tyler Shook

By Brooke Ashley Bartlett
In Partial Fulfillment Of The
Requirements For The Degree Of
Doctor Of Philosophy In Clinical
Psychology

U.S. Department of Transportation

By Steven C. Heitman Fire Chief,
Mercer Island Fire Department,
Washington
B.S., Grand Canyon University

NIOSH Fire Fighter Fatality
Investigation and Prevention Program

U.S. Department of Homeland
Security - Federal Emergency
Management Agency - U.S. Fire
Administration - and The National
Fallen Firefighters Foundation

In Partial Fulfillment Of The
Requirements Of The Degree Of
Doctor Of Philosophy In Nursing

Elizabeth Henderson

International Association of
Firefighters

Federal Emergency Management
Agency
International Association of Fire
Chiefs (IAFC)

Substance Abuse and Mental Health
Services Administration

Municipal Corporation Of Greater
Mumbai Fire Brigade

Stefan Sardqvist - Department Of Fire
Safety Engineering - Lund Institute Of
Technology - Lund University
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Codes Of Practice - Firefighters

Firefighting And Emergency Operations
Manual - Engine Company Operations

Candidate Physical Ability Test

Basic Fire Fighter - Training Program
(Skills Development & Maintenance)

Fire Ground Search & Rescue In Today's
Fire Environment

Basic Tactics And Strategy

Firefighter Rehab: An Introduction To
NFPA 1584 Rehabilitation-Practices And
Medical Monitoring

Tactical Guidelines For Offensive Fire
Attack & Company Operations

Hazardous Materials — Awareness 2019

Statewide Incident Rehabilitation
Guidelines For Emergency Responders

50 Ways Firefighters Live

Incident Command System
Structure Fire Operations
Firefighting Resources Of California
Organized For Potential Emergencies

Tactical Command - Participant Guide
Top 20 Tactical Considerations from
Firefighter Research
Interior Firefighting

Euro Firefighter 2 - Firefighting Tactics
and Fire Engineer’s Handbook

Tactical Command - Participant Guide

Fire Service Manual - Volume 2 Fire
Service Operations
Compartment Fires and Tactical
Ventilation

Caring for Firefighters Operations Rehab

The Workers’ Safety And
Compensation Commission

Fire And Rescue Departments Of
Northern Virginia

International Association Of Fire
Fighters - The Fire Service
Joint Labor Management
Wellness-Fitness Initiative

First Nation Emergency Service -Fire
Services Department
Los Angeles County
Fire Department

Illinois Fire Service Institute
University Of Illinois At Urbana-
Champaign
Instructors: Robert Bob, Hoff ,Richie
Stack ,Lew Lake ,Josh Bird

International Association Of Fire
Chiefs (IAFC)

North King County Training
Consortium (NKCTC)

Arkansas Department Emergency
Management

Developed Jointly by The NJ County
OEM EMS Coordinators ,
The NJ EMS Task Force

And the NJ Division of Fire Safety

By Vincent Dunn, Deputy Chief,
FDNY

FIRESCOPE California

Queensland Fire & Rescue Service

Steve Kerber, PE Director UL
Firefighter Safety Research Institute

K.Desmet, P.Grimwood,
B. lussenheide

Paul Grimwood PhD, FIFireE (Kent
Fire and Rescue Service)

Queensland Fire & Rescue Service

HM Fire Service Inspectorate
Publications Section

Ashland Community Emergency
Response Team
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Secrets of NFPA 1584 Compliant Rehab

Guide To Providing Rehab

Dynamic Risk Management In Fire And
Rescue Emergency Operations

A Nation Charred: Report On The Inquiry
Into Bushfires

Fire Dynamics Terminology

Impact Of Fire Attack Utilizing Interior
And Exterior Streams
On Firefighter Safety And Occupant
Survival: Water Mapping

Revised Structural Fire Tactical Goals
SLICE-RS
Rapid Intervention Training
Rapid Intervention (RIC) &
Accountability
Disaster Management & Emergency

Scenarios and evaluation of the effects of

explosive mixtures Prevention and
protection methods

American National Standard Safety
Colors

Mike McEvoy, PhD, EMS Coordinator
Saratoga County, NY
Fire EMS Editor — Fire Engineering
magazine -Clinical Associate
Professor — Critical Care Medicine —
Albany Medical College

Fire Corps

Greg Penney - Edith Cowan
University

House Of Representatives Select

Committee Into The Recent Australian
Bushfires

Pennsylvania — Office Of The State
Fire Commissioner

Craig Weinschenk , Keith Stakes
Robin Zevotek
UL Firefighter Safety Research
Institute Columbia

Eddie Buchanan

Department Of Fire Services -
Massachusetts Firefighter Academy

SDFD Drill Manual
(City San Diego Fire —Rescue)
Response Sunil Kapoor DGM(HSE)
Ing. Francesco GERI Presidenza del
Consiglio dei Ministri

National department of Civil
protection

American National Standards Institute,
Inc.
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