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NOT an explosives class

r*ﬂy do like this stuff!
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IScuss the topic?

've devices (IEDs) remain one of the
wons available to terrorists and
critical infrastructure and inflict
ilties, as was demonstrated in the attempted

¢ of Northwest Flight 253 on December 25,

he October 2010 air cargo plot, and the wars in
d Afghanistan.”
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sommunity Awareness

s EVERYWHERE!!



Military Bases
NSA Oceana

NAB Little Creek

Joint-Base Langley-Eustis
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ndustrial

= Vulcan Quarry

PR T s m “Our quarrying
R S | rocess typicall

begins with drilling
and blasting the rock
into smaller pieces.”




inal Acts

= December 5, 2012

@ Fredericksburg, VA

ol = Attempted robbery



Criminal Acts

Murrah Building - Injuries By Flaor
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Explosives 101

does it happen?



(DANGER |
DIESEL FUEL

“vroom, vroom, vroom”






s0mbustion vs. Explosion






s of Explosives
Pressure Cooker

versus Fusion



s|-Air Explosive

deployed, sparked

he surrounding air



-uel Air Explosion




Pressure Cookers

PRESSURE COOKER
6-LITER PRESSURE

The use of pressure cookers as an COOQOKER

improvised explosive device isa

technique commonly taught in Afghan

terrorist training camps, according to a

2003 bulletin by the Department of

Homeland Security. "Pressure cooker

bombs are made with readily available

materials and can be as simple or as

complex as the builder decides,” : ‘

DHS says. . EXPLOSIVE "
|

/ Ll MATERIAL
/ L ]
ey

WHEN A Nomal use i WHENA Detonation Expansion Blast fragments
PRESSURE Pressure cookers cook ' PRESSURE Explosive material is The ignition of The blast shoots the
COOKERISUSED foodbyusinganairtight |  cOOKERISUSED substituted for foed. explosive mate- shrapnel outward
IN COOKING: lid to trap steam, raising AS A MAIMING An electrical charge rial rapidly builgs at speeds as fast as

: its effective cooking : WEAPON: ignites the material, until it blows open a bullet.

temperature to about i ’ which is surrounded by the cooker.

250 degrees Farenheit. shrapnel such as nails
" and ball bearings.




s of Explosives

Pressure Cooker



Nuclear Explosion

@ Do Not confuse with a Radiological Dispersal
Device (RDD), also known as a Dirty Bomb.



s of Explosives
Pressure Cooker

versus Fusion



cal Explosives

ion that moves through the
a velocity less than the speed of

‘unreacted material

» Instantaneous combustion




chemical Explosives

HIGH EXPLOSIVES

PRIMARY SECONDARY TERTIARY
(INITIATING) EXPLOSIVES EXPLOSIVES
EXPLOSIVES

|
| |
COMMERCIAL MILITARY Ammonium

EXPLOSIVES EXPLOSIVES Nitrate Based



‘plosives




Explosives (HE)

- “Dynamite”
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‘det’ cord. '

C-4 - familiar to all military

B Semtex- commercial use



mprovised Explosive Device

@ Command Wire
@ Victim Operated

@ Vehicle Borne



. Radio Controlled

ROL OVER CONSISTS OF A TRANSMITTER
A\USE AND RECEIVER THAT ARE
AND OFTEN ENCODED TO
PREVENT ACCIDENTAL
INITIATION.




Time Delay

Yo
lectrically | S|
] device or — e



Vite - m Operated

h controlling
ice causing it




2ersonnel & Vehicle Borne IED
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BANG!

uces a shock wave in the air
Creates high pressure outwards
Creates a vacuum from the seat of explosion






dloes your scene size-up tell you?

at information does a receiving hospital
- want to hear?



= Heat/Thermal




I'he Explosion

m Blast Occurs

= Fast, strong pressure
wave

s “Positive Phase”

= Objects get thrown
away from blast

= Air fills in vacuum
= Longer, weaker

ﬂﬂﬂﬂﬂﬂﬂ

A TS pressure wave
= “Negative Phase”

= Objects get pulled
towards blast
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Effects of improvised fireworks

. et sl B o

Blasting cap injury



ast Injury

f the blast

tim is thrown by the blast wind

ing People!”

- Quaternary

= All other effects - burns, building collapse, etc.



fecting blast injury

t" is a very important factor
ent of injuries.

ed environment increases damage

ole or shelter is a confined environment
de the bus is bad...



VMlechanics

Increasing
probability
of injury

Overpressure
Impact

Fragmentation

T

<€

Increasing distance Increasing distance




than that of

st waves inside buildings are repeatedly
ected creating a “complex blast wave”

ked increase in injuries related to
\ary blast effects when explosion occurs
in a closed space



hock Overpressure



[ Overpressure

oh of eardrum rupture (without
aring protection

>5] over pressure

o chance of eardrum rupture
0 40 PSI over pressure
2 Slight chance of lung damage



ontinued
ure
evere Lung ¢ mage
0 120 PSI overpressure
ght chance of death
0 180 PSI overpressure

- a T (
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_ o chance of death
= 200 to 250 PSI overpressure
- o Nearly 100% chance of death



'y Blast Injury

‘ 18 Proximity

>s and bronchi: lung damag
er airways (trachea, pharynx and larynx)

h = Bladder



fimary Blast Injury: Ear




k = Arterial gas embolism (AGE)

= Consider epithelial damage to tract



S and symptom: de headache, fatigue, poor

ty, and insomnia

/e Tract
astrointestinal hemorrhage / perforation
Retroperitoneal hemorrhage

- = Ruptured spleen and / or liver



y fragment or propelled objects

dful of size of fragmentation

ten results in the majority of casualties
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@ Primary versus
Secondary

5w Can be anything!
= All shapes and sizes

= May require extension
debriding



sragmentation can hurt



Tertiary
Blast Injury
(Injuries due
to impact
with another

- object)
/“r >

Jertiary Blast Injury

= The blast wind
pushes/throws the
victim onto something
else.

@ The trauma is due to the
impact.

m Blast wind occurs with
both HE and LE
explosions
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o collapses



| to the Basics:

1S



g I'he Trauma

significant extremity hemorrhage

arly : “first reso ast resort
ider junctional tournique

intubation and applied positive pressure ventilation
(PPV)



he Trauma, cont.

litional therapies

support

e monitoring anc

ler wanted or not
der transport for evaluation



e Prepared







-o the bomb tech

m Fragmentation
» Possibility of
fragments

traveling in excess
of 8900fps

m Environmental
s Heat
= Cold



s0dy Orientation



- for Fire/EMS

71ces

al, biological, radiological exposure
re to residues

2 Blast pressure



. (now what)

t due? Jurisdiction?



osive Device Analytical Center (TEDAC)
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