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Potential Ignition Sources at a Hazmat Incident

Open Pilot Welding Electrical Cigarelles
Flames Light Operations Sources

Actions That Can Ignite
Flammable/Explosive Atmospheres

Turn Mm
flashlight

Activating

Turning on
a'cell phono a light switeh
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Safe Limits of Approach

Voltage of Live Line | Minimum Distance T Y T
Power (Volts) | Metres .
750 to 150,000 | 3.0(10) pleeolemYer ey or ey Y
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

900 Severe burns

300 Breathing stops

100 Heart stops beating (ventricular fibrillation threshold)

30 Suffocation possible
20 Muscle contraction (paralysis of respiratory muscles)
16 Maximum current an average man can release “grasp”
5 GFCI will trip
2 Mild shock
= B 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.

GV ) A8 B 6 phaas (0 U ST1 5Ll alad

I l | l LA AR I L L]])

oY sl SIS e b slib Y L sl
blSa e e Ve S slanYl L
el gSd) byl Sleniny Yy G~
Lok e JA LY e sl
sUbYI (3 adl o me ¢ e ¥ sl S
YIRS N U R 2 LAt

L SUbYI aes e clgBY) o b jates




Fog Spray
700 Kpa (100 psi) at nozzle
30 degree spray pattern

Keep Back
Minimum
10 m (33 ft)
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ontacting 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) VW
e Hydrogen (.07) .

. e 9y
e Hydrogen cyanide (.95)
e Hydrogen fluoride (.34) A 5ld
e llluminating gases (.6) ) |
¢ Methane (.55) I
e Neon (.34) Ogo 9 Olie
e Nitrogen (.96)
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Classification Of Gases
(Classification By Chemical Properties) &sikeaSSt rldaall o il
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(Classification By Usage) plisew! o Chrnas
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02,N20 -Anesthesia il 3l = — (Medical Gases) a.b oijle (¥
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Temperature and Pressure are Directly Related
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Physiological Effects of Reduced Oxygen (Hypoxia)
Symptoms
Oxygen

(Pen Cepy None — narmal conditions

19.5%

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

Exposure results in mental lallure,
| unconsclousness, ashen lace,
hlueness of lips, mausen, and
vomiting,

NOTE: This data cannat be considered absolute
because (t does not account for differances in breathing
rate of length of time axposed

These symptoms oceur only from reducad oxygan. If
tha atmosphers Is contaminated with toxic gases, other
symploms may develop

Tha synergistic eftects of taxic gases combined with
reduced oxygen are not considerad 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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Apparalus axhaust capture systems
reduca air poliution In apgaratus 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
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Axd ; Radio
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Type of Extremely Low
Radiation Frequency Microwave
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Pl Nonthermal Thermal
Examples of Induces Low Induces High
Effects Currents Currents
Heating
Source Static Power AM FM Radio, Microwave Heat
’ 1 Field Line Radio Television Oven Lamp
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X-Ray

Gamma Rays
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Broken Bonds

Damages
DNA
Tanning Medical
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 1 2 3 4 5 5 7
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
Jsing vibrating tools

» Working in ar 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
# Potential Fuels  +

A Potential Oxidizers = 4 Explosive Blends (Oxidizer + Fuel)

Hydrocarbons:  Energetic Oxidizers: Nitrate Blends:
Alcohol Hydrocarbons: Perchlorate ANFO (Ammonium Nitrate + Diesel Fuel)
g::lbon ?lack :itrobenuz‘:ne ghiorat? - ANAI (Ammonium Nitrate + Aluminum Powder)
rcoa itromethane ypochlo
Dexdrin Nitrocellulose 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/Perchlorate Blends;
Rosin - Magnesium Sodium Chlorate Flash Powder (Potassium Chiorate/Perchiorate
Sawdust - Zirconium Potassium Chlorate + Aluminum Powder + Magnes‘um Powder
Shellac - Copper Ammonium Nitrate + Sulfur)
Sugar Phosphorus Potassium Nitrate A ,
Vaseline Sulfur Hydrogen Peroxide Poor Man ..c-4 (Potassium Chmn + Vaseline)
Wax/Parfin Antimony Trisulfide | Barium Peroxide Armstrong's Mixture (Potassium Chiorate +
Ammonium Perchiorate | 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
4~ Precursors: #¥ Nitrated Explosives:
Hydrogen Peroxide . Nitroglycerine (Glycerine + Mixed Acid [Nitric Acid + Sulfuric Acid))
omes ke Ethylene Glycol Dinitrate (EGDN) (Ethylene Glycol + Mixed Acid [Nitric Acid +
, , Sulfuric Acid])
Hydrochloric Acid tic acid
pycrochioric Acid (MUt 3¢4)  methy! Nitrate (Methy! Alcohol [methan] + Mixed Acid [Nitrc Acid + Suluric 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)
Glycerin(e)

Hexamine (camp stove tablets)
Citric Acid (sour salt)

Peroxide Explosives:
Triacetone Triperoxide (TATP) (Acetone + Hydrogen Peroxide + Strong Acid
[Sulturic, Nitric, or Hydrochloric))

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

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

Firefiohters are exposed 1o a areater ranae 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
Bl Gt in Firefighters O
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Leukamia
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 o
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Risk Factors for Al 1 s e ()
Musculoskeletal Disorders . . “
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« Excessive force
. Awkward and/or prolonged sl e 3al oS Ay )\Jﬁj (Y
oL baaall g sle=I (8

!

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

/+ Prevention and contrel 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

iVl y o laall bl y el S bl 5y s ()
L bl Sl bl e s ki 260 (Y

- (Y

i) gl ) Bl (8

e C Iy 3B (o

L el a5l (1

LYl el g ) (Y

Yol (w40 dada



HURRadt
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
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Overexertion/

p |

| 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
ﬁ
Effort (climbing Rawed hean rate
stairs, wearing Sweapng (heavy
heavy equipment. . perspirztion} =
etr.) ina hot loss of fluid and
envronment mingrals
Q

—

Dehydration
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—

Heat exhaystion
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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 charl,

Water
intake
(qt/h)

Heat
category

1 78-81.9 NL™* 0.50 NL 075 40720 075
2 R2-84.0 NL 050  SO/10 035 30730 1,00
3 85-87.9 NL 0.75 40020 075 30030 1.00
4 £8.89.9 NL 075 3030 075 20040 1.00
5 >90 S0/10 100 20040 1.00 10150 1.00

Notes.  Armiy guidebnes for sverage accimated setdier wearng batthe dress uniform i hoc seather.
Adapted from: Montan 51 et al. Fuld Reglacement Recommendations for Trakning in Mot Weather. MACwy Mediciee
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L SCBA \, a Helmet

Facepiece - Faceshield Gogg i Glasses

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 Pressure Volume
30-minute 2,216 psi (15 290 kPa) 45 ft* (1 270 L) cylinders
30-minute 4,500 psi (31 000 kPa) 45 ft* (1 270 L) cylinders
45-minute 3,000 psi (21 000 kPa) 66 ft* (1 870 L) cylinders
45-minute 4,500 psi (31 000 kPa) 66 ft* (1 870 L) cylinders
60-minute 4,500 psi (31 000 kPa) 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 lirefighter undergoing SCBA faceplece fit-testing
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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 : Heads up display
video streaming 9 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 heaith :
status of AlwaRyasdg)r;
I 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

ILLINO(S piuz
STRVICE INSTITUTE
UIVIIUTY 04 ety

Bunker gear with a spun Nomex® lining

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

ILLINOIS FIRE |
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ol eV YY dada



SeeA..
_ia_,wj) Py s 52 SLZJY\ (\j"
Sy il J gy a2
OLlS™ sty (sl
MY Jlesly plilly
Q_JL.AU + ;dea‘})\ J}.-)

bl o) ddy — ol b
g Sl ekl 3 U ptsnzs 8 ¢
sl >, doy — sladd) de

JSL s iy 0 Sy slae
s Bls 0,5 Ol et Y

i3 gl bVl o ) 4 g ol ) 3
S AL Sl L 58 5,80

b g) LU a5 WY pl i Lo g) (Ll a5 SV A >
piy (o) g g el | il QLS pusaay (el
Jlasly sl y ol QLIS | 3 Jlasly plilly skl
O A gast DY)
lall + by s

Yol e VYA dada



Obglas o sV Jlry OV SU S sl it Jo SOV G b
A Bl el — ¢ Wil — Gl wles — Be g [ sl — OB ST — e ST — Sl — 83 4
e ol ULy Slglall wpme 055 OF 2 clbY Jbr, el gl

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
cannot be resolved in 30 seconds

Call a Mayday
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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 dstess alent button # avadable

Press the button once

Select the type of dstress fom the menu 0pBons.

Enter postion manually uniess VHF radio is connecied io the GPS
Press and hold the DSC distress alert bution untd audible alarm sounds.
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L psii oS it o) dab g dogll | Assignment

sWby! for J St ad 5l Position

> T > 2

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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Unit

sWbY for ! Name
i) o) g oS 5 dagl) Assignment/Air
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Mayday Procedures

Location (Wi
unit

Name (WI
Assignment/Air (W1

Resources (Wi

\ere are you?)

(What apparatus assigned to?)

10 are you?)

)at were you doing?)
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Mayday Procedures

Common Mnemonics

» LUNAR
» NAPA
» GRAB-LIVES

Yol e Ve dada

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 equipment ( 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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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 alr
procedure, if that step had not already been taken. Shut connection (RIC-UAC) to fill the downed fire lighter'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 lighter’s drag rescue device, 4, Remowe the downed fire iehter from the hazard

area lo a safearea.
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SLICE-RS acronym — commonly referred to as “slicers” — for use by the first due company officer to
help decideif atransitional 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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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
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weight to take you out of window.
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Maintain contact with anchor/sill. Look to see
that descent device is loaded. (Handle up)
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Rapid Intervention Team (RIT Search & Rescue)
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Sample Displays of 4-Digit UN Identification Numbers
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HEALTH
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NFPA Diamond plad alise ¢ 5l Cadas pls

Hazardous Materials Information System
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NFPA Hazard Identification System
BLUE Diamond

WHITE Diamond

May Detonate

Health Hazard Reactivity Specal 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 Bumn 0 Stable

? Radicactive

W Use No Water
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NFPA Diamond (NFPA704)

¢

Flammability
4 — Flammable gases, volatile liquids, pyrophoric materials
3 — Ignites at ambient temperalures
2 — Ignites when moderately heated
1 — Mus! be preheated to burn

0 — Will not burn Instability

Health 4 — Capable of detonation or
explosive decompaosition al

4 — Severe hazard ambient conditions

3 — Serious hazard 3 — Capable of detonation or
2 — Moderate hazard explosive decomposition with
sirang initiating source

2 — Violent chemical change
possible al elevated
lemperature and pressure

1 — Normally stable, but
becomes unstable if heated

D — Normally stable

Red
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1 — Slight hazard
0 — Minimal hazard

HEALTH HAZARD

4- Deady

3 - Extrerve Danger

2- Hazardous

1 - Slightly Hazardous

0- Nomal Materal

SPECIFIC HAZARD . MREAC“V'“
OXY - Oxidizer - May Detonate
ACID - Acid 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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The 9 Classes of Dangerous Goods
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Class 1 -Explosives

Explosives Placards ie b ol dw 1) diiae & meadll sl Gl
TNT, Dynamite, Nitroglycerine 1.1
Blast Projection Hazard 1.2
Rocket Propellant Display Fireworks 1.3
Flares Fireworks safety cartridges 1.4

Blasting Agents 1.5
Extremely Insensitive Explosives 1.6
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Biohazard
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Research

(Class 7) daddy 31 4l1 8 shast a5 a1y WYy 390, (V
Class 7 —Radioactive Material

Uranium aesdd sl 4
Class 7 Class 7 Placard Class 7 Radioactive Placard Information
A : A2
Isotope Radioactive
Name Level
/ /
Lamorewe) _ |
RN “_RADIOACTIVE I /.~
\\j/ AR L—fﬁ‘--’-.:
Radioactive “\\ 7 // ~ Transport
Activity Index

Al el = plaa¥l bladi- i 4t s — ¢ sVl (6 st
sdu s 5, gl axilell azall (11

b e 5y glo a5 azd) (1

Bhr 8 )5k LV @il ()

"~1OA\A~M



(Class 8) AUS 31 41 8y gas axy> a9 OLBY 9 305 (A
Class 8 —Corrosives
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American National Standard For Safety Colors (ANSI 2535)
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Ay dpB At OWe chey | ANSI Z535.2

i) jgay Ciay | ANSI Z535.3

Ol L3 dadludl OWe § wliels Caas | ANSI Z535.4
a3l bl ALt OWde 5 555UV db 20 | ANSI Z535.5
Ot D13l )y Oleday Lol Aol Qb ghes | ANSI Z535.6

RED Fire protection equipment and apparatus, danger signs, containers of flammable liquids, lights at
barricades, stop button/switches

I HANCGE | signs and 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 | safety information and first oid 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

WIS The significance of these colors may be defined by the end-user
or any combo
of these and /

or Yellow

Yol e VA S dada



s S fadl)

A IS OSSOl !

(Olod Jy 8) Lol iy 31 31 dodSo OIS

ook s i) i o i o LB e e 5 A 2l S Al ALY
Sy ales Lo %J;y&@‘jdff&)# > QSTJT&J}JQJ)}MM olkaall byl 4
P ol e 80V o 25,0 39 A 2lS (3 2SS Slel Y1 0555 O e azags

aley b5 skl OV 3y 31y 31 20l Sllae oW1 jlael vl QLY Sl — 3 YI
b ppolE b Sl s e doly L) - e 3 SR G ] 2
oo O ) gl g o3l s cpliall olgh sUibY) Sl e

g A sl mey oo adl dle fods o &bl ollead o = (2 ) (0 dyled!
Gl a0 W)l aail piad Ol o ol 51 b e dlaidll Glas Gl ol 5, adl e oL
A all

ol Beme b 2Ll L) Sl e 3 i 2 slll) Sllesdi— HU1 6 pol# g 5l Yl
.W)\&}\W;ng&@@yuuw\ww—;ulby\

23y dlnia) B3l mey Al 3 A sUbY bl Slleall Gl iy — Jolad) = oY)
Al Al g ol

s Jmnadd o s ey Ll (o O as15Y el Ollaall feis — & s
O S o ol als ol y Ol @13 5y ey aoldl g szl A 55 b
sl

dalg) 2,8 o Gl T Gl SCay 258 0,555 06 -

e By g oy lebl Uil Bl o] ey L) B Ul is By gl alzad S5 —
el 8 kel sl bl & g

A 58S Sldad) ol 26 ST ¢ A e -

Alazie b bl 1) Ol sl e 4yl 2l -

¥l e VA0S dada

()

(Y

(Y
(¢
(0

1



G A LT e sty dele)) olSzald Bled 3 dlall llaall — 13 g ) U g Laad) (v
bl ol W oy st S ) L0 e Syl L3 1A Sl wllas
= A el Y b e el dids g c Y

Loy s pdad S adaely ASUiall alarsy JlazaVI STy W (e Ledy g o)l
lgnla g s, ) Ul e Sl @l )
el g ikl e el Bl Sl dbas

F 1 S ST planas

Rescue

Exposure

Confinement

Extinguishment

Overhaul

ventilation

Salvage

Lloyd Layman’s Strategies R-E-C-E-O-VS
( Rescue - Exposures-Confinement- Extinguishment- Overhaul- Ventil ation-Salvage)

&}\o&nmﬁsc&w

Size-Up

Locatethefire

Identify & control
Flow path
Cool compartment
from the exterior

Extinguish thefire

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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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 (3%)

Asphyxia (8%)

Stroke (5%) Sudden cardiac

BUMS (3%) \ ey deatire)
umns (o%o

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
under

Age Group
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Fireground Deaths by Fixed Property Use

Library (10%)

Bam (5%)
Wildland (50%)

homes (30%)
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6" Tall Platform

Bar placed at
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Functional balance assessment
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Gait analysis apparatus.

10 ft

¥l e YYY dada



O gl Ol shs amd ol

Dot a2 Jln oy 4y S0 B G b AU IS o sV Jlo, st oy Ll
O 5 e s Wy o2 Rats as ) o an g e
ldane g Dlel 3 IV o clibY) o ) o glax
VI Ol gl o F 4dS y SUL e 5 paS)
Sy sdey el

2aslil o ghtt) b ao ajliey dsbdl Jsb A3 oo
O bl oAl Ll (i s bl 10S

B 355 (5Tl sa i pioie 5y My 05150 kS
B UL R

Yol e Vi dada



Stride length
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Stride Velocity

Gait parameters measured while firefighters walked on gait mat.
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Trace of the boors over the obstacle. Minimum clearance
benveen the boots and obstacle was examined.

Firefighter crossing stair obstacle.
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Summary of factors influencing physiological response to firefighting.
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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 S 7,800
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~Blood pressure
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The Public Health Approach to Prevention

Define the
problem:
Surveillance
Identify causes:
inti‘:sleunat:gns 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.

6. Competence
Restore effectiveness.

Restore self-esteem and hope.
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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 Fre Protection Association

The National Fallen Firefighters
Foundation

San Diego Fire & Rescue Department
www.fireHero.org
WWwWw.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 AnnaGal. Florida State University
College Of Arts And Sciences

U.S. Department of Transportation

Joseph W. Boffa, lan H. Stanley,
Melanie A. Hom, Aaron M. Noirr,
Thomas E. Joiner,Norman B. Schmidt
Department of Psychology, Horida
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 ArtsIn
Security Studies

Career Fire Fighter Dies In Heavy Smoke
On Second Floor Of a Residential
Structure - Texas

Firefighter Fatalitiesin 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 Fre 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 Frefighters 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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Fire Ground Search & Rescue In Today's
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Basic Tactics And Strategy

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

Tactica Guidelines For Offensive Fire
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Los Angeles County
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University Of Illinois At Urbana-
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Instructors: Robert Bob, Hoff ,Richie
Stack ,Lew Lake ,Josh Bird

International Association Of Fre
Chiefs (IAFC)

North King County Training
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Arkansas Department Emergency
Management

Developed Jointly by The NJ County
OEM EMS Coordinators,,
The NJEMS Task Force
And the NJDivision of Fire Safety

By Vincent Dunn, Deputy Chief,
FDNY

FIRESCOPE Cdlifornia

Queendand Fire & Rescue Service

Steve Kerber, PE Director UL
Firefighter Safety Research Institute
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Paul Grimwood PhD, FIFireE (Kent
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Queendand Fire & Rescue Service

HM Fire Service Inspectorate
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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 Terminol ogy

Impact Of Fire Attack Utilizing Interior
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Rapid Intervention Training
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Professor — Critical Care Medicine —
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Committee Into The Recent Australian
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Pennsylvania— Office Of The State
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Craig Weinschenk , Keith Stakes
Robin Zevotek
UL Firefighter Safety Research
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Eddie Buchanan
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Massachusetts Firefighter Academy
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Consiglio dei Ministri
National department of Civil
protection

American National Standards Institute,
Inc.

¥l G YA dada



Yol e YA dada



Gt ) gt A
bV (3 asad) wLls] -
Sl iy dest [ dpes
M 148y Ol e sl A slg V) bl 59 -y
b g amalr — dnnidl 4 lS
ol ay el g agll aseally Ll -y
o)\ffuﬁa\.xf_cgs.x;./)jzfs
i5aS bl -
Bruno Papaleo
thos Ul anameidd Bl o g plisaand o2 gl ¢ Bl b, el -
Baa¥l pglall B Al (U arels (@85l ol iee ) e) el L WL
A Y BUSIL ey agl) D) (g 834 & he 9,5 el
il il e 3o, S a s Al = el A s clin
a A alS” = 3ha> dral
gl Aeall g 2L 305 Oli g 55 Lol —v
G S = & gl foall dkais
B 3 ) a0 el Sl 5 Jlondl clsl et (3 gl 2O el 93 -
Ao il y 0 pall Sl sl sy st jaad sl il dlle, =I5 et
FA = G — e Sl sl
ke & 550 Lol gally clabWI Jls § a3l DU a5 —4
S slasVl ST — il WD B = G e (555
Yoo ¥uosad —aeal ay oVl 3 el ale - ab el deels
ieliall -y,
Sl sta, bl ae |5
(33921 2l SSTLY |15 0L Jeadl -1y
(2 B Sy LYY
() ) ) Aadad s LS ol a2 (3 Ll WV Y
1S5 oYW 35S et

Yol e Y)Y dada



el sl a ey elall LY

) e el o]

(leasSI nd) oS oY1 g 2D

Dr. Hamsa Munam, Dr. Sarah Salman & Dr. Nawar Jamal

(b ) B aal) pslald g A1 JST — iy anel

PNRPENRYPE-%: WL RO PRI AN

bl A g Ble dgas — 387zl SR S e = iy g, sV a4l

) eSSl

https://ar.wikipedia.org

@y V1) Bl o

F anel

(o)) po5e 3 bl dughl amally 2odld s

03,V = Jealio)l; g

ool e sy 20 S 558 ¢ Uad Sldizie 8 odonnll 2L 5 26 Jilag oo

bl &IST — JlaeWh 8,13 = gl L 2> — s sl e 5l e — Clelal)
Olod s dast andl = 05 £ lgs 5555 = Joall 3 Wy LB olie 3 ol
Gelaz Yy 45LadVl o slal) 2087 — by

25 LaST) 5l gl bl ol 42l

gl Butll V1 el = YA W

B Seally delially dahll jslall e 2 slasyl bLad

g G sl S e 5 (e ) ) 38Ul ay e 2l

Lo 5 55 )Y

A~ Gl 2

faranad)) Lo g s,V

B o 3, S Sl

oladl @ G e Rlasd 46 0 cldbe a3y

aedl) omll) = gl i) g O gl 2

JUl (sin SUT—co 3 5 el (3 Laee 8 0 5 50T 5 gl 2l V1 Jasdl 3l

Fltns sl ol doodl U ralr — Gpa (3 el Solgl L 2 25 S
Yol e YAY dada

-\y

-\¢

=-\1

-V

A

-\q

=Y\

=YY

-YY

-V¢

-y



i e @ el Bl o e 5 S - el (VL aidle y aced JLasY!
Belazr V1 g 25l polall alS aledly Olio gy dast dralsr — Bl (S 3leb

e 2 by d g sl ST sl 05l ol

&S5 srl @Jl\ i\fwj\

(f 565 5wy B3 3oy ey Aoal) e AN B BY) A il BELE — ks Y
35LaSI Sl — el Sl oV el = ) & pianl) U UL AU
el oY

Bl e 3

RSN PR N IEUS FARUVE RIRORJER FRJS

e Al — Slas des = >

L3 56 5SS A5 i sl — Lpint Ity sl ¢ o) sl >

U yg gl 5ol dnslr = 2 2IS” (63500

IS dmal — Ba O g s

Blie sl — alall slaed = b oIl eV ddle y Jasdl sl b 3301 Ll gl
@A e i dgid dnlr gl e @ sl Sales L aleSl 8 ST
Atz V) polall o — 5Ly Aslazs W o lall 1S

dngh laldl iz Jeadh sl gd 8 udll il ol R

Geelozm V1 g B5LasVl polall Al — 3 (1)s) anslsy @ S e Wl oy =
deddl 5 A sl (3 il L

S Gl 3 gl a3 e J et ol YlaSaul piis &2

BN o slall 2 all (ol draler (3 M m ol dgh — sl

By i Bdid) poghe ) 03,0 ol

FESEW- PN

gl el s AL dzie o ,dd a0
> 2 R P

IPRUR WA IS

Joadl oslsm o LLED (3 Laygs 5 alelidh a5 0k 6 1)
Flayl e 3 Ul algs L alaSos aul
st dat el — g Le sl — Sluel

Yol e YAY dada

-YVv

YA

-v4

-\

-Yy

-y

-ve

-v1

-Yv

YA



ay 3 aebial dww 5L feall O, 95 3 ol feall sl @D
V1 e 3 b 8ol o alaSts 5 S

o Geall dast Bmale — Sl gy — ol

S A sl

Oles bt 4w &S 4

Bl g el Olel > Aelai Y BB e (3 Coyadlly ol
(20) o B D sio —> dlefg a5 — Aelad Y LB At el asll
(L) st J = 5

o el Akl ) g Bl 2 s YTy sUb VI ) 3T 8 UST 5, (3 ol 53
a oW pslall (3 jrasr W a5 e J pad ) ollled all

BV ghall 2y sl Gl dmalr (Al o oy plas—slael)

Al 25 g bl 3 10) gudes

a3 gl lozm V) dacdly fadll 315 5

(Bade 2l o) deliall 31 A &)1 S andoy bl

A AT e o o i [ s

Apeliall G ) otls Jaadl ol o L) (3 Ls g3 2eY) 5L

gl 2Dl 2le] — ol , S ) 3alg s ) e 3 g b

Erlaz Vg ALYl p el S — s da dnolr

B 5 o ls alall gl sl e W STy Jaall ol >

Sl g A) Bl — e e ead 8 sl Bales L aleS 8 ST
Ui, 2l — alalt — aelaz V1 polall ud — 5Ly 5 Aslon V1 plall 2087 — 3151 ol
it e gl g Ju LBl Jeall Sl

B — (g e Aol — ol Dol il e 3 e W) LT ST
agll ol oVl y sl dl idle y faall byai

Bl o)l JlasWa sl east ol dsles Jd 7 2o S

Aot (5 gl — el — Oluels WLl SOl drals

i ) S gl

2an V) o dald )l (s Bl — 35adl sl els gyl ole — 3]

Yol e YA dada

-4

- &)

—¢y

—¢Y

-ttt

—&1

—LyY

—¢A

-9



ol sl g e Ll (3 Al LA S5

sl 2ol g dy ondly Apalat¥l o lall BIS— 5 Sey — 2 dat dails

By 350 gm (Sl s s 3zl Solgd Lo STay sl sly 5 — slas)

B Sl Al G ST (3 dadly oyl gy (3 ol 2 W) adesdl

(i) pslall g ol Gyl sy goadll B sy 3 5m

syl ek augll Al g el bl il

(S dyaeght 20l y doeall b I ST A = deban WY 0952015 Jaslh o5

ol aalgl Ld et — g ZLLIL asdle y 46501 oY)

g e ST il (ay Sl — g b ol - 5 35

by Jondl i e aad allel aid) all) — Legipe Ve ole

s g5 o (W B3l esalie )

st O = aelio dew st LW Y Jo bl Jeadl el

e o g Al — el 2S5 s S

sl asles o e S — Calalall olsl iy 26

Wl SG ) amelr = sugll des B0y — il e s

bl i 558

b s = LAy ol sl Lesd 8 505

JRE PO AP POV CL TP AN RPN (1 RN CH N 30

s psle @ e W sl Sl JLaSauY dadds § S

a3, g Cb,jo SAoB drel

dad) g S

(LY apn oS 2, il 5 ) sald 2,5l 2zl

16 A 3l 5l 5 sl

szl (Yl

Sl 51 1SOA500L 2018 2pigl) audludly doma] 513 Jlime 305 31y J g ks
Jloel alain cld ol il 87 aadd 3 15Y) iy S Y1 L gs e 23l
P BIST = o = By Gkl da Bl = YN Ll T YA e § e
o) ke b gl psle y 2l L2y

¥l (e Va0 dada

— O

_o\

_o\‘

_0\‘

_oi

_o‘L

_ov

_0/\

_oﬁ

=1



Jordl azy ©LLo) g sl -y
S a2 bil> ibias
aetuall bl & sl ager o goalll vy
pelial) Al 30l oY) dane
e S olall (3 Mty deall s
G—éj"j‘ RNV e
i )5Sy el Bl L gl e 0
ielar Yl poladl 3AST =Y A wnels — 3y ) > e $3Y)
Wacdl 5 ¢ LYl ole ol
e as Al 4l v
s dast ¢ (S 9dke Ak ¢ Aol Adb
Joe dral (Y2 Y1) mely OLYI pyle (3 bl > 4l
Zagll Al y Bl v
2l s by bl s
i) DU SYY e 30 A
5l o8V S - 2l dall A
g laks Sl odadl g 2o 3008505 @ ool oY) b 1 s Ao 1 GBIV el <
(amer 2 2 s ale) (o i gt dlle ;) (Lele 2487 5 WLy 555
Al ameld) (3 Wl ol , a0 aJSS Jleel1 5 0] 3 g W a3 bl YS!
Yoy d Lgas foladl 245y augll aally el adladd bl s —v.
a3 gm) — dplaz= W) dardl s fardl 35054
IV g s e et e o= 35leY) ey 3, gl oy B3l -y
S gl Ol ol (J5557 o caSia; 25587 S e b
Uy Joim ol 458575 pilly 2 2
Sl il (e (3 3
ieled Yl jslall Ol g colelea Yl e 56,0 (3 Ul el dadad 3,95 -y
A EPERUp )
(IAEAY 2,4 5Uall 45001 4iS )

¥l e YA dada



(o) Aol dwially 2L lllaze oo s

SV G Sl i) S

(Cbar do2) eliall Sl 5l s ey

Sl ol [ sagr o A Bl
e o sle gy onll o Jall ¢ apalasVT o el 287

Sl 5 zeall) aeled Yl 3,6,

gl sl = by sl

RIESN TR VIUNIARUE I ZIPY

ieleaY) jslall OLly colebea Yl o 2,61

(bl QLY ol e I ¢ Ay A gl Y 0L oles
3,1 Uall 3 yulh S,

solally BV = ¢ eyl

) 3ol V) el

(s loedl LA g il oDl At U a1 e 216 )
sl = Lo il G580 BV S = Al B dabine 5
arall UL adklas g ¢ s a5V o gty

S e G o 35— S 3 el L a5
Lhadl Sl 2087 = L 558 g o slald O 5o Brols

ol I s sVl 5 allad elas VI puad)
SSY i e 3 ok ol 5575 Salgd o ndie am g

B = (55 Aol — o) BVl e By

Yol e YAV dada

Al

-Vve

_\/o

-V

-Yv

—YA

-va

A



Yol e YA dada



Va3 SldST g aad am 4 WSV L e O ) o g, a0 e J) 8LV
Lgde Bolae dugey 2351wl 1o e Sl (3 IS sbezeVly = B0l Bnial) (s
oMo sUibl 33 maliey (NFFF) 5 (NIOSH) 5 (OSHA) 5 (NFPA) 5 (IFSTA) Jio L8 J sanes
A adl G0, SOy YTy LYY il (3 s pe L 1Sy Ll y S 3 sa ) U
lony Ske loglan wog or ST 15U ¢l M ell U5, F W sy slgdady
DY L) Sttty W e b Uy bl bl Ly g sl o 230 ) e Ul

. lle

B Ay ABY) e ol e ey bt QST Y ey skl i
B ¢ WS e et e g o glal jaiaey QLS ud U sy L1
e Lo lday ¢ o5 SV (3085 ¢ ey bl (SO s (8 dide DS s O o ¢ 35,8l
¢ i Tiys sy o gy Jol oy e @S0 Wan Sy ¢ e LS st 0L ol Y ¢ i
e, Mﬂ)p—*%rﬁj;ﬂ‘s»@‘ A s 3 el g2 B,y (Dl leds ¢ e

e Y 3L A ES (8 gl 200 ST gty O (S8

((MMCAQ&OK W)

¥l e Y44 dada



¥l dada



(Wlast gl L O Uds1 5 Y Ly y)
el ) Gas YAT o2l

Yol e Y dada



Yol e Y Y dada



Tom o oo N Sad ¢ bt Ao Jo ity & Sl

AR RV L O RS A T P PR AN PR V-]
ccc..ﬂﬁ)jﬂﬁ;jwy}@

Yol e Yo Y dada



Yol e Yt dada



¥l G ¥ o dada



* Va.«.‘..».ulé.u ,tat.m
VL ‘vszL;?Jvéés Aol
OB o i glg slale
M LY jlaloee
S NPSA Y (RANES
@tﬂm g1 ol
. adly bogaud! ol

s“ L ‘\_,)

‘_\;‘.\. o =3

v .*i!. dm’

MM‘).E‘:M

‘L:&»Lu O Cliel Ly Adnad sloloee

Oy Gyl Hloloee
lalf aillg 8 Db ylaly Aedd Sligd
./»ulg.d! ﬁ.\c)bbuj Lwy,.ﬁ)m




