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Color Reference Chart

Shown below are color re f the UN/D and placards illustrated in

Chapter 3. More col%vid the inside back cover.

AW,
Class 1: Explosives

and Blasting Agents enic Liquids

Class 4: Flammable Solids,
Flammable an Spontang@usly Combustible Materials,
Combustible Lig us When Wet Materials

Class 7:
adioactive Materials

Class 6: Poisonous
and Infectious Substances

Class 8: Corrosive Mixed Load
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Hazarzmterials

S:

Copy! | Levy

No part of this book be reproduced orgransmitted in any form
or by any means, el including photocopy-
ing, recording, or by and retrieval system,
without written perm cept for the inclusion
of brief quotations in a re

Library of Congress
ISBN: 978-0-98190
Printed in the Unite
First Printing

110848
D5011-0848, U.S.A.
or (408) 866-2081
eproductions.com

(800) 477-71
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If you think you ma;
incident, refer to th

1.

se This;Book
e faMa poténtial hazmat or WMD

r guidance.

How

The Basics co ities for all awareness

level personnel

Beyond the Basics contains aMguidelines for people
who may be pagh of an emergency response system but are

not operations

Labels, Placa g Systems provides
key points on edch of the UN/DOT hazard classes and in-
formation on vario marking systems.

Container Re
products found
ers behave in

ides clues about the types of
i d how these contain-

in which hazardous

, toxicological terms,
of flammable liquids,
rties.

Assessing th
materials caus
occupational e
and other che

arm, toxicity and ri
sure limits, properti

Medical Man
information on the ri
decon guidelines, tri
the dead, and

xposures provides
ondary €ontamination, patient
nt protocols, handling

medical providers.
Introduction t

Mformation on distin-
guishing a terrofist event from an accident and distinguishing

between chemical and biological re agents.

Explosives Inci on how to recognize
common explo es and guidelines on

of aldevice or after detonation of
an explosive.

Chemical Warfare Agents has gene‘ information on nerve

agents, blister loo choking agents, and riot
control agents.
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iv
How to Use This Book (continued)
10. Biological Wa Vi eneral information on
biological warf age”white wder incidents.”

ealing with incidents
ioactive materials.

11. Nuclear Even
(intentional or

12. Resources for Information a istance contains a brief
overview of the ERG, shipping p , and material safety
data sheets. It also contains some pfione numbers you may

find useful.

Take time to familia Id guide before you
need it at an emergéncy. Use it during dills and training to be-

come proficient with it. re you use it, the easier it will be
for you to quickly loc ation you need.

R},
A

(7))
c
(©)
-
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}




Tarof C*nts
Subject v Page

How to Use This B
Preface
Acknowledgments

Acronyms and Abbreviations XVii
Disclaimer XXi

Chapter 1 - The

Lay a Safe Foundat
Detect the Presence’of Hazardous Materials or WMDs 1-4

Identify the Problem 1-5
Call for Trained Pers 1-7
Isolate and Deny E 1-8
Ensure Your Safety Eirst, Last, Alway 1-11

Chapter 2 - Beyo

Be Prepared

Report on Conditio 2-5
Make Additional No e 2-6
Enforce Control Zo 2-10
Work Within the Inc (ICS) 2-11
Plan Your Activities 2-13

Participate in the Safet 2-15
Wear Appropriate P e Equipment) 2-16
Respect the Need f 2-18
Implement Protecti 2-20
Assess the Special Needs of Children 2-28
Address the Media As Appropriate 2-30
Beware lllicit Laboratories 2-33
Help Preserve Evid 2-36
Facilitate Cleanup 2-41

(7))
c
(©)
-
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}

Debrief As Appropri 2-42

Document As AppropriaN 2-43

-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
el
(=
=
o
[
o
L
[e)
=
>
(]
=
@
(2]
=]
£
o
o
S
0
(72]
&=
(3]
E
o
i}
2
Y
)
©
0
o
S
S
(2]
Y
L
O
<
=
c
o
>
Q.
O
(3]
c
2
E=)
(]
=
o
>
w

J




-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
et
(=
=
o
o
o)
et
[e)
=
>
(]
=
[
(2]
=]
£
o
o
S
n
(72]
&=
(3]
E
o
i}
2
Y
L)
©
0
o
S
S
(2]
Y
et
O
<
=
c
o
>
Q.
O
(3]
c
2
=]
(]
=
o
>
w

vi

Table of Contents (continued)

Chapter 3 - Label a
Other Markin ems

UN/DOT Placards
Table 1 and Table 2

Class 1 - Explosivesi(and Blasting Agen

Class 2 - Gases

Class 3 - Flammable and Combustﬂvids
Class 4 - Flammablg,Solids, Spontaneo Combustible

Materials, and D
Class 5 - Oxidizers
Class 6 - Poisonou
Class 7 - Radioactive Materials
Class 8 - Corrosive Ma
Class 9 - Miscellane
ORM-D Materials
Materials of Trade (
Canadian and Mexi
Intermodal Hazard
NFPA 704 Marking
Hazardous Material
Military Markings
Other Marking Syst
Globally Harmonize
Urban Search & Re

Chapter 4 - Container

General Overview
Nonbulk Packaging
Bulk Packaging
Intermodal Tanks
Cargo Tanks

Rail Cars

Facility Containers
Pipelines

terials

ces

us Materials

3-11
3-13

3-14
3-15
3-16
3-17
3-18
3-19
3-20
3-21
3-22
3-24
3-29
3-32
3-33
3-36
3-40

(7))
c
(©)
-—
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=)
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=)
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}




Table

ntent tinued)
ng tmvs 5-1

Chapter 5 - Asse

How Hazardous M e Harm 5-3
Toxicology: Exposu 5-4
Toxicity and Risk 5-5
Toxicological Terms and Exposure 5-6
Workplace Environmental Exposure (WEEL) 5-12
Exposure Values Compared 5-14
Properties of Flam iqui 5-16
Chemical and Phys 5-19
Other Chemical an 5-22

Chapter 6 - Medical M ment of Hazmat Exposures 6-1
The Role of and Ri s Level Personnel 6-3
Secondary Contam 6-4

Patient Decontaminati 6-8
Triage 6-12
EMS Treatment Pro 6-17
Coordination with 6-21
Handling the Dead 6-22
EMS Equipment an i 6-23
Chapter 7 - Introd 71
What Is a Terrorist Event? 7-3
Accidental Event or 74

Distinguishing Bet

d Biglogical Agents 7-6
7-8
Homeland Security isory System 7-9

Special Safety Con

(7))
c
(©)
-—
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=)
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=)
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}

Chapter 8 - Explosives Incid 8-1
About Explosives a 8-3
Identification of Exp 8-5
Common Explosive Dev 8-6
Common Explosives 8-9
Fireworks 8-14
Common Initiation Devices 8-15

Upon Discovery of Si 8-17
After Detonation of xpl 8-20

-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
el
(=
=
o
[
o
L
[e)
=
>
(]
=
@
(2]
=]
£
o
o
S
0
(72]
&=
(3]
E
o
i}
2
=
)
©
0
o
S
S
(2]
=
L
O
<
=
c
o
>
Q.
O
(3]
c
2
E=)
(]
=
o
>
w




-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
el
(=
=
o
[
o
L
[e)
=
>
(]
=
@
(2]
=]
£
o
o
S
0
(72]
&=
(3]
E
o
i}
2
Y
)
©
0
o
S
S
(2]
Y
L
O
<
=
c
o
>
Q.
O
(3]
c
2
E=)
(]
=
o
>
w

viii

Table of Contents (continued)

Chapter 9 - Chemiwﬂ

General Informatio
Nerve Agents
Blister Agents (Vesi
Blood Agents

Choking Agents
Riot Control Agents (Irritants) ‘

Chapter 10 - Biolo

S

Types of Biological
CDC Bioterrorism Agent Categories
Exposure, Health Effec Patient Care
White Powder Event

Chapter 11 - Nucle vents

Basic Radiation Co
Units of Radiation
Radiation ExposureEimits
Time, Distance, and Shielding
Health Effects
Decon and Patient
Radiation Labels a
Monitoring Essentials
Chapter 12 - Reso Assistance
Emergency Respo
Shipping Papers
Material Safety Data Sheets
GHS Safety Data Sheets (S
Important Phone N

Chapter 13 - Appe
Bibliography

Index
About the Author

10-1

10-3
10-4
10-6
10-10

11-3
11-7
11-9

11-10

11-14

11-17

11-18

11-20

12-1

12-3

12-9
12-10
12-11
12-12

13-1
13-3

13-15
13-22

(7))
c
(©)
-
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}




-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
el
(=
=
o
[
o
L
[e)
=
>
(]
=
@
(2]
=]
£
o
o
S
0
(72]
&=
(3]
E
o
i}
2
=
)
©
0
o
S
S
(2]
=
L
O
<
=
c
o
>
Q.
O
(3]
c
2
E=)
(]
=
o
>
w

refaﬁ
Why This Boo asM

Hazardous Materia uide for Awareness
Level Personnel wa ons. One, no matter
how much training receive in the clasSroom, we're not going
to remember everything at the scen mergency. This book
gives us a “cheat sheet” to help us de ith hazmat incidents
and terrorist events gntil more highly trained and better equipped
personnel arrive.

More importantly, th ople killed or injured
by hazardous materials because either they fail to detect the
presence of these pr they underestimate the danger
potential when they ous materials are present. A
tool like this can hel

This Book’s Ta
Awareness Le

This book addresses most of the NFPA 472 (2008 edition) compe-
tencies for awarene called first responder
awareness level in

Awareness level person
of their normal duties, co
hazardous material cludes truck drivers,
train crews, plant w ork in facilities where
hazardous material ctured, used, stored,
transported, or coulditherwise be released’ They are expected to
recognize the presence of hazardous matesials or WMDs, protect

themselves, call for trained pers secure the area.

Another Book el Personnel

and Incident C

This book is a condensemt Responder’s Field

Guide to Hazmat & Terrorism Emergency\Besponse—which ad-

dresses most of the 72 ition) core competencies

for operations Ievﬁo alled first responder
CFR

operations level in
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Preface (continued)

Another Book KY: s‘el Personnel
and Incident COmmanders (continued)

Personnel at the op
or WMD incidents f
the environment, or

shall be trained to respond in a de
release from a safe distance and keep i

hazardous materials
ting nearby persons,

ashion to control the
m spreading.

Anyone tasked to r MD incident during
the emergency res S an operations level
responder. This le . e, law enforcement,
emergency medical services, private industry, and other allied
professionals. NFPA no distinction between career
and volunteer respo s to both.

The First Responder's Field Guide to Hazmat & Terrorism Emer-
gency Response al cident commander
competencies.

No “One Size Fits All” Approach

that there is no “one
incidents or terrorist

ere @re exceptions to every
ing in both of these arenas,
ok is designed to be
e United States. However,
uirements specific to

The most difficult p
size fits all” approac
events. Every situation is different.
rule. And things are fore
more so after 9/11 t
generic enough for
you should familiari
your state or local atga.
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P

e (co

erMPA 2 and 473

29 CFR 1910.120, a R (Hazardous Waste
Operations and E a federal regulation
that applies to both industry and public safety organizations that
respond to hazardous materials o ous waste emergen-
cies. Paragraph (q) specifically referswergency response to
hazardous substancg releases. (Public se€tor personnel in states
are covered under a
d by the EPA.) Some
ulations that may be

d)

29 CFR 1910.1

similar regulation
states have enacte

more restrictive than*29 CFR 1910.120.

NFPA 472 and 473 s for professional competence
based on a proces onsensus. A standard is the
minimum acceptabl el of ser to be provided based on laws,
regulations, and loc es. However, once a
jurisdiction adopts rsonnel must comply
with the requireme
NFPA 472 and 473
because they are considered the standard, of care.

Your Responsi

intended as a tool to determine
place formal training,

This book is just a guide:
regulatory compliance
at apply in your area.

department SOPs,

Nor is it designed to and good judgment.
I's up to you to acc i nt and determine the
appropriate response based on the hazards present and on your
training, resources, and capabilities.

Take time to familia
need it in an emerg

Id guide before you

and training so that
you become profici boveéall, use it to protect your life
and the lives of others a

r .
Your comments and suggestions are welGome.
Jill Meryl Levy
Firebelle Productio

email: jill@firebellepteduc

web site: www.fireb .coK
Xi
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Acrony nd ATviations
AAR A§ iatioMrican_ ilroads

ABC
AC
ACGIH

AEGL
AlHA
ALARA
ammo
ANFO
APR
ATF
atm

BLEVE
Bq
BVM

CAS
CBRN
CBRNE

CD
CDC
CERCLA

CFR
CG
CHEMTREC
Ci
CK
CL
CN
cpm
CR
CS
(03]
CST
CX

Ai ulation
designation)
overnmental

rial Hygienists
Acute Exposure G Level
American Industrial H e Association

w As Reasonably A€hievable

I Oil

and Firearms

ical, Biological, Ra
ical, Biological, Radi

logical, and Nuclear
logical, Nuclear,

| and Prevention
ntal Response,
ility Act

Cyanogen Chloride
Chlorine

Criticality Safety
Civil Support Team (Natiapal Guard)
Pho Xi
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XViii

Acronyms and Abbreviations (continued)

Decon
DHS
DM
DNA
DOT
DOT-E
DOT-SP

EMS
ERG
EPA
ERPG

FBI
FEMA
FOSC

GA
GB
GD
GHS

gm
Gy

H
Hazmat
HAZWOPER

HD
HEPA
HMIS®
HN
HRCQ
HVAC

IAP
IC
ICS
IDLH
IED
M
IMS

o o, |
Department melandSecurity

ide (Adamsite)

on
on Exemption

Department of Tra“on Special Permit
ency Medical Servi€es

of Investigation
cy Management Agency
Coordinator

lly Harmonized System of Classification
Labeling of Chemigals

ons and Emergency

Incident
Incident Comma
Incident Command Syst

Im D to Life and Health
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Acronyms a breviati (continued)
JIC Joi forrm.%nter

L

LC
LD
LEL
LEPC
LNG
LOC
LOX
LPG
LSA

MC
Mg/M3
mmHg
MOT
mR/hr
rem
MSDS
MSST

NA
NBC
NFPA
NIMS
NIOSH

NRC
NRT

oC
ORM
OSHA

PAC
PAPR
PCB
PCP
PEL
PIO
PPE

Le
Let
Let

Lower Explosive Limi
Local Emergency P Committee
Liquefied Natural Gas

Moto
Milli ic Meter
Milli ury

Matei
Milli
Milli
Mat

Maximum Safe Storage Temperature

r Spray)

alth Administration

ion Criteria
Powered Air irator
Polychlorinated Biphen

Pest Control Pro

Per it
Pub

Per
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Acronyms and Abbreviations (continued)

ppb
ppm
PS
psi

rad
REL
rem
RNA
RQ

SADT
SCBA
SCO
SDS
SERC
SOP
START
STEL
Sv

TEEL
TERC

Tl

TIH

TLD
TLV-C
TLV-TWA
TNT

TRU
TSD

UEL
UN
US&R
USCG

VEE
VHF
VX

WMD

Parr illi ‘
Par perw

Chl icri

Po

Radiéation Absorbed Dos
Recommended EXx| imits
Radiation Equivalew
Ribonucleic Acid

sition Temperature
pparatus
inated Objects
t
Response Commission
perating Procedure
i igdTreatment

Venezuelan Eq alitis
Viral Hemorrhagic Feve

VA
Weins of;
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clau‘
This book is a condensed suvryonly. is not a substitute for

a complete hazmat a qualified instructor.
All hazmat emerge should be managed
under the Incident C efined by the National
Incident Managem ystem . local, state, federal,

and jurisdictional laws, regulations Ps take precedence
over these guidelines.
e to ensure accuracy,

dividuals who helped
ility nor responsibility

While every reason
the author, Firebelle
review this docume

to any person or entity with respect to any 10ss or damage caused,
or alleged to be causedgdli or indirectly by the information
contained in this bo

If you do not wish t ound byithe aboye, you may return this

book to Firebelle Pr i d.
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Awareness level per§onnel are people w‘ in the course of their

normal duties, could encounter an emergency involving hazard-
ous materials or WMDs. They ar ed to recognize the
presence of hazardous , protect themselves,
call for trained pers ea. This chapter will
guide you that far.

However, this book is also le who may be part

of an emergency response system bi not operations level
responders. Their responsibilities may go beyond what is pre-

sented in this chap ch reader to use what
is applicable at his rlev e rest for appropriate

personnel.

1-1 The Basics

Books can be purchased through Firebelle Productions.
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Lay JSaMlation

What occurs in the t incident or terrorist
event significantly a the hours that follow.

At the awareness level, your respo to get the ball rolling
by recognizing the problem, calllng for Yrained personnel, and

securing the area. 0 ensure your safety
so that you don’t b lem or endanger the
lives of others.
Perform the Follo Tasks Safely

Detect the prese us materials/WMDs.

(See the clues o

Identify the probl inci from a safe location
(upwind, uphill, u ation for emergency

responders.
(See the guidelin

your area). (Addi be required.)

(See page 1-7)

Isolate and deny additional protective
actions (evacuation or ) as appropriate.
(See pages 1-8 to 1-10.

Ensure your safe

(See page 1-11in afetygreminders throughout
this chapter.) 4

Your responsibilities may go beyond thosg, listed above, and for
that reason, you'll find a lot of ‘ormation throughout

should be within the
scope of your emp of your training, re-
sources, and capal t initiate any actions
unless it is safe to d

1-3 The Basics

Books can be purchased through Firebelle Productions.
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I's not always imm
or WMDs are prese
reported to emerge

1-4 The Basics

Dete e Pr ce of
Hazardous Makéerials or WMDs

hazardous materials
incidents are initially
thing else (e.g., fire,

smoke or odor investigation, traffic ﬂ medical aid call).
Look for Hazm MD Recognition Clues

Assume that hazar

nt until proven other-

wise. Look for clue as:

Details provided by r dispatcher

Occupancies or here hazardous materials are
likely to be manuf stored, or transported
Facility preplan

Containers that i

Markings and ¢

Placard and lab

Shipping papers‘and material safet
Information fromyresponsible party

People running

llinesses or inju zmat exposure
Dead or sick ani ects
Unusual colors, sou

Visible release or ¢

Condensation li

Alarms from fixe

WMDs or signs

usly

Remember, no cl ave limitations. Look
for evidence to s or assumptions.

ly on them alone. Sensory
clues are the least depe otefitially most dangerous
method of identification. Many haz aterials are colorless
and/or odorless and can do harm beforeyou see or smell them.

Observe from a i uphill, upstream), and
use binoculars if n .
Be cautious of tguching

patients and shipping p

he scene (including
t may be contaminated.

Books can be purchased through Firebelle Productions.
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Iderﬁ mﬁlem

Survey (size up) th
upstream) to obtain

Define the Problem

What type of inci
Has anyone been
of injuries?

Has the contain
released?

Are there any indic
(See Chapter 7 fi

een aamageaq

tion.)

spot (upwind, uphill,
ncy responders.

~

dor complaint, etc?
y people? What type

s any product been

iminal or terrorist activity?

These are just a few tails you can provide,
the better.
Correctly Ident e Produc

It's essential to get

¢ When in doubt, s
names sound alike, b
mitigation measures
Pay attention to p
a chemical name
Identify the conc
direct bearing on the hazards. For exa
hydrogen peroxide is very dangerous
If possible, get a CAS (C i
from a container,
manifest, or MSD
number assigned

signifi

Possible sources for product ide

¢ Placards, labels,
Shipping papers
Facility employee,
Business plans,
Hazardous waste

ine mar
ori

material.

ally. Many chemical

zards, safety precautions, and

different.

iso-) and numbers in
t.

entration often has a
le, a 90% solution of
a 3% solution is not.
cts Service) number
s, hazardous waste
unique identification

emical substances.

clude:

other marking systems

a sheets (MSDS)
r responsible party

1-5 The Basics

Books can be purchased through Firebelle Productions.
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1-6 The Basics

Identify roble ntinued)

Identify the Pr ctm'we

When you can’t po uct, provide the best
information availabl

The four-digit UN/NA identific mber on a placard.
(Sometimes this is as good as aﬁl name. Sometimes
it merely narrows idown to a small nu r of similar products,
all of which have ication number.)
Labels, placards,

(See Chapter 3 fi

Container shapes:

(See Chapter 4 for information.)

Be Wary

If you can't accurat r if there are multiple
products involved, t tion as a worst-case
scenario. Always e Be wary whenever:

You can’t get closg enough to safel placards, labels, or
other identifying i

Labels or placard

You have any su cards are erroneous
(e.g., a material is not t it is “supposed to” according
to reference sourc ontainer was refilled
with a different pr

You see a “Dang indi g a mixed load ship-
ment.

Shipping papers or MSDSs are unavailable or inaccessible.
There are any indications of crimin

Collect Hazard

Once you call for tra

area (see pages 1-8 to 1-10), g hazard information
from the current edition of the Emerge esponse Guidebook
(ERG) or other available reference sources: (If you're not familiar

with how to use there to 12-8).

Books can be purchased through Firebelle Productions.
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Call foFallgd P!sonnel

Initiate the Not

Initiate the notification process spegcifiedsingyour local emergency
response plan and your organization . Report the incident
by dialing 911 or the appropriate number iRiyour area. Notify your

on-site emergency if applicable.

In
Dial 911 or

Provide Key In ationWhen

Provide as much of t as possible. Updates
can be provided as lable. Stay onthe line
until emergency op i ation they need.

Location of the in indoors or outdoors
Type of hazma medical, etc.)
Material(s) involv not know the specific
product, describe any arkings, or container
shapes that are visibl

Number of injure applicable)

Approximate size ease
Environment affe
Information on préduct spread so that*€mergency personnel

can approach from an upwind, uphill upstream direction
Whether criminal or terrori i suspected

Actions currently bei

Your name and t e calling from

Make Additional N i Appropriate

For most awareness level personnel, the nalification responsibility
ends with calling 911D che ergency responders will
take it from there. I-W quire the responsible
party to report a relgase. how responsible for
the hazardous mateial i may need to make additional

notifications (or co erge responders who do
s0). (See pages 2-6 i ation.)

1-7 The Basics

Books can be purchased through Firebelle Productions.
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1-8 The Basics

Isola dD Entry
Establish an Initial Iso.lon Zone (Perimeter)

Set up an initial isol; to keep people out of
danger. This step is nd deny entry.

* Direct potentially contaminated a safe refuge area
where they can be evaluated and d taminated if needed
by emergency responders.

Direct witnesses information to remain

on scene in a sa ed and released by
emergency respo .

Establish the initial isolation zone based on information in the

ces, department SOPs, or the

following page.
If you are unsure te distance, assume the worst
and err on the si . lly easier to reduce a
smaller one.
wind side. Anticipate

Use existing barriers (gates, fences, etC.) whenever possible.
They are generallymore reliable than parrier tape and traffic
cones.

Do not use flares suspected.

tive Measures
As Needed

Depending on the at team may set up
control zones (hot, ). is not an awareness
level responsibility. However, awareness Jevel personnel should
be familiar with these control z page 2-10 for more
information.)

The incident may re ions‘(evacuation or shelter-

ing in place). These ivities thal awareness level personnel
may be able to assist with. -20 to 2-27 for more

information.)

Books can be purchased through Firebelle Productions.
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Isolate a! Den!ntry lontinued)

Recommende oor Incidents

If you know the product, use the E| y Response Guide-
book (ERG) for recommended safe es. If you don’t know
the product, you can use the distances w, which have been
extrapolated primar i ion.in.the ERG2008.

The following gene um initial isolation
distances for spills

Distance Hazard Potential
75 feet (25 mete low to moderate
150 feet (50 met significant

330 feet (100 meters high

1/3 mile (0.5 kil most explosives

The following minim acuation distances
are general guidelines geared for large spills. (Distances may
be greater for subst ighli i ERG yellow or blue
sections and listed t ble of Initial Isolation
and Protective Actio

Distance Hazard Potential
330 feet (100 m moderate

800 to 1000 feet eters) significant

1/3 to 1/2 mile ( high

The following minimum evacuation distances are general guide-
lines that apply to fires.

* 1000 feet (0.3 kil radioactive materials
¢ 1/3 to 1 mile (0.5
cars, or tank trucl

on the circumstancr
* 900 feet (0.27 kilometer ices
¢ 0.5to 1.5 miles ters) mvehicle bombs
i Ne Table (page 8-19)

1-9 The Basics

Books can be purchased through Firebelle Productions.
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1-10 The Basics

Isolate a ny En ontinued)

Recommended Dista - Outdoor Incidents
(continued)

Adjust isolation dist n wind, rain, topogra-
phy, fire, etc. If you don't know the hazards of the material, consider

its form; any gas or any liquid that to have a high vapor
pressure (is evaporating rapidly) is pote ly more dangerous.

Note: The ERG ge pill as one involving
a single, small pacl allon drum), a small

cylinder, or a small e. It defines a large
spill as a spill from a large package or multiple spills from many

small packages.
Recommended - Indoor Incidents

It is more difficult to distances for indoor
incidents because t es. The building itself
can make it difficult e and determine the
scope of the incident.

You may be able to istances on the previ-
ous page as a start eline that may work,
depending on the olved, is to keep at
least one room or floor bet nd the hazardous material.
Remember that you sti > and “uphill” from the
product, but these t ificance inside a build-
ing. It may be unsa or below the release
depending on the or density of the ‘material and pathways
between floors (routes a liquid, vapor, or gas may travel). Antici-
pate that the product may spread viagaighandling systems, floor
drains, etc., and adjus

The “Rule of T ors or Indoors

If you're not sure of the approp i , back out and err on
the side of safety. Consider, too, the ol e of thumb.” If you've

backed out to the recommended di ce but can see the incident

beyond your outstreru still be too close.

Books can be purchased through Firebelle Productions.
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Enme? Safety

First lways

From the moment yOu recognize a hazmat incident or terrorist
event, you should be doing everyt sible to ensure your
safety so that you don’'t become part of problem or endanger
the lives of others. The guidelines below Ssupplement everything
that has already be out this chapter.

Follow Basic S

Maintain a safe dis; ind, uphill, upstream), and use
binoculars as nee
Do not drive thro uds.
Treat all materials as hazardous until pf@ven otherwise.
Observe all haza ve multiple hazards
associated with t scene may include
traffic, tripping h s, sharp objects, or
bad terrain.
Be alert for signs imi istactivity, including the
possibility of sec s. Don'’t touch suspi-
cious items.
Do not underesti mall incident. Many
chemicals are extremel in very small quantities.
Keep in mind tha , and other variables
can change the ri
Do not touch, ing n material.
Do not eat, drink,{@r smoke in the incidént area. Wash hands
thoroughly before eating, drinking, or smoking.
Eliminate ignition sources (e. flames, pilot lights,
smoking materials, rical sparks, or static
electricity) if flam cted and if you can
do so safely. Dol hazardous material
to do so.
operations. Rescue
en faced with major
ity bombing, it’s not
unreasonable for pitch in and do what
is needed. But oﬁe ikely to become part
of the problem and furth lives of emergency
responders.)

1-11 The Basics

Books can be purchased through Firebelle Productions.
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Beyorm‘asics

Where Chapter 1 ss the needs of all
awareness level pefgonnel, this one goes beyond the basics for
the benefit of those who may be part of ap,emergency response
system but are not operations lev ers.

These are general
jurisdictional laws, r
(SOPs) take prece

|, state, federal, and
ndard operating procedures
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How t

Most of the awarengss Ievel ' ibili were outlined in the
first chapter. Howevergi emergency response
network, your resp er.

Potential Resp

This chapter covers other functions ‘ an awareness level
person might be iny@lved with. Refer to the following topics as

appropriate.

Topic Page
Be Prepared 2-4
Report on Conditions 2-5
Make Additional Noti ppropriate 2-6
Enforce Control Zo 2-10
Work Within the Incident Command System (ICS) 2-11
Plan Your Activities 2-13
Participate in the S 2-15
Wear Appropriate Equipment) 2-16
Respect the Need for Decon 2-18
Implement Protective Actions 2-20
Assess the Special 2-28
Address the Media 2-30
Beware lllicit Labor 2-33
Help Preserve Evidence 2-36
Facilitate Cleanup and i 2-41
Debrief As Appropri 2-42
Document As Appr 2-43

(Note: Patient care is covered separately in Chapter 6.)
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Be Prepared

Know Your Emh‘ Plan/ SOPs

rgency responders,
ncy response plans.
lan can refer to the
Hazardous Materials
your plan and SOPs
ts of each.

Various laws requi
and communities i
(Jurisdictions that
National Response Team document
Emergency Planning Guide.) Kno
are located, and be familiar with the con

Location of lan & SOPs

Know the Risks in r Community
If you work at a facilj
ports hazardous m
inform you about th
ever, you can enco
you go in the cours

ctures, uses, stores, or trans-
w requires your employer to
sks they pose. How-
Is almost anywhere

Fuel storage and dlspensmg facilities

¢ Auto repair and s

¢ Manufacturing, in cilities

¢ Airports, truck ter ocks, and other port
shipping facilities

o Utilities (water treatme ctrical substations, etc.)
¢ Retail occupanci , and building supply

stores; garden ce stores; craft/hobby stores)
ral facilities '

Dry cleaners

Farms and agricu

Medical facilities and veterinary clinics
Schools (chemlstry/30|ence |

pool supply and

rerooms, auto shop,

¢ Print shops

e Warehouses

¢ Treatment storag

¢ Landfills and hazardous ma disposal sites

Homes (garages, sheds, kitchens, an

Y

throoms)
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Rep nC jtions
If you're first on scefne as M emelgency response effort,

you’ll need to give soon as possible.

Provide the Fo n

Provide the following information ir‘port on conditions.

* Notification of arr,

¢ Updated addres te

* Type of structure

¢ Conditions upon

¢ Whether criminal or terrorist activities are suspected

¢ Your proposed cour, ion

¢ |nstructions to oth units, including safe response

routes, staging a
¢ An estimate of reSources req
* Any other pertin

nments upon arrival
d

Make Your Me

Your message mus
other responding u

y the dispatcher and

* Speak clearly an
report so that it will be u
¢ Follow departme
e Use plain Englis
when multiple ag
¢ Be brief, accurat
information.
e Supplement the initial report as
nificant changes in t i
¢ Have dispatcher
safety concerns)
are following thro
critical information provi
* Ask the dispatcher to relay critical in

ing units.

Im when giving your

report on conditions.
n codes, particularly
re involved.

and to the point. \Provide only pertinent
ry to include any sig-
ed objectives.

ation (especially life
rd you correctly and
needed. Likewise, repeat
dispatchers.

tion to other respond-
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Make Additional Notifications
e

Atthe awareness le
emergency respon
patchers and/or em

ibility is to get trained
as possible. The dis-
| usually do the rest.

However, if you're somehow respo r the hazardous ma-
terial involved, you may need to Nditional notifications
(or coordinate with gmergency respondérs who do so). The
responsible party i ndatory notifications
to the proper autho a hazardous materi-
als release with a p to health and safety
or the environment.“(Some regulations réquire notifications be
made for threatened re Iso in order to track and evaluate
near-miss accidents.

Mandatory Noti i table Quantities

state to state, some
nvolving a reportable
ipping papers, mate-
rences to identify the
by the initials “RQ.”
of federal reporting

Although reporting
notifications are ma
quantity of hazardous materials. Refer to
rial safety data sheetg (MSDS), or other r
reportable quantity;
(Pages 2-8 and 2-
requirements.)
Contact Phone Number
Fire Dept. Having J
Local Emergency P
Committee (LEP!
State/Tribal Emergency Response *
Commission (SERC/TERC) and/or
State ‘Single Point of Con
(state notification,
National Response

1or

(800) 424-8802
or (202) 267-2675
Others

rent names in different
for your area.

* These agencies
states. Fill in the
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Make Additi otifications (continued)

Information to ovi”enc ling

Report as much of t
can be provided as
up written report is

¢ Identity of the material(s) involve“

* Whether the substance(s) are on the (Environmental Pro-
tection Agency) nsive Environmental
Response, Com ct) lists of extremely

as possible. Updates

nerally required as

(air, land, water)
¢ Time, duration, a uantity of the release
* The extent of inj
attention required for

¢ Recommended p
¢ Actions being tak
* Names and phon
¢ Whether a contin

r in-place protection)
in response to the'felease
numbers of contactsgfor further information

Additional Noti

re the minimum no-
le incident, regardless
of circumstances. .g., EPA, FBI, health
department) are oft ng on the hazardous
material involved, the population or environment threatened, the
location in which the incident occurr circumstances of the
event.

The agencies listed
tifications required

Often these additi
tional Response C
However, you may nee
prepare area hospitals to receive
have already left the scene). Refer to yo

more information. r

e made by the Na-
ur local and state contacts.
meg@alls yourself (e.g., to
inated patients who
epartment SOPs for
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Make Additional Notifications (continued)

Reporting Requ‘

The following sum
Center (NRC) is pro
determine complian
in doubt, contact th

Oil Spills: The responsible party must n!
ing of an oil spill or discharge from a ves

* Inoralong U.S.n
¢ On the Outer Co

¢ In a deepwater port; or
e From a vessel transp

National Response
d must not be used to
requirements. When

the NRC upon learn-
| or facility operating:

il from the Outer Continental Shelf.

ponsible party must call the
oxic, cofrosive, or flammable
an LNG facility that

Gas Pipeline Relel
NRC to report a re
gas, liquefied natur:
causes any of the f

se of an

* Death or injury requiring hospitalizatio

¢ Property damagegexceeding $50,000 fincluding the value of
lost product and t recovery)

* Emergency shut

¢ Incident deemed tor

Liquid Pipeline Rele ible party must call the
NRC when a pipeli ses a hazardous liquid
or carbon dioxide t i

* Property damage exceedi cluding the value of
lost product and t recovery)

* Pollution of any b

* Violates applic

» Causes a discolorati

shoreline

water or upon adjeini
¢ |ncident deemed tor
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Make Additi otifications (continued)

Reporting Req emm:ont ed)

Transportation Ac hysical possession of
a hazardous materi of any transportation
accident (including ing, unloading, and storage) if:

* As adirect result of a hazardousﬂl:
* A person is killed or requires hospitalization
* The general p e hour or more
e A majortransp s closed or shut down
for one hour o
* The operationafflight pattern or routifie of aircraft is altered
* Fire, breakage, spilla spected contamination involves:
* A radioactive m
* Infectious wast
lated medical te)
¢ Arelease of a mayi 19 gallons (450 liters)
for a liquid or 88 olid
* A continuing dan cene

diagnostic specimen or regu-

Chemical Release
of all releases of ha.
quantities (indicate

: The responsible party must notify the NRC
eeding the reportable

or shipping papers).

ous waste treatment
mergency coordinator

Other Releases: Disch
or storage facility must
at the facility. Aban
by anyone having k

N
c
o
-—
(3]
=)
L°]
o
S
o
Q@
o
Qo
(<))
=
LL
-
(o)}
=
o
S
=
=]
T
(1]
n
©
=
($)
S
=
Q.
Q
o}
c
(1]
($)
N
T4
o
O
o




Enforce Control Zones

You should have alr svitia‘r
deny entry. (See page 1-8.) azmat

set up control zone
the results of atmo
are as follows:

¢ Hot (Exclusion) Zone - Area im around the incident
where contamination exists. It should extend far enough to
prevent adverse cts from hazardouS materials releases to
personnel outsid he hot zone requires
the use of proper
e Warm (Contami - Zone where decon-
tamination activities take place. It requires the use of proper
PPE once contami le or equipment enter the zone.
rea outside the contamination
control line where support functions take place.
Special PPE is no ough it's wise to have
it handy in case o en wind shift). Note:
While it is safe fo dia to be in the cold
zone, they should y from command and
support functions that they don't interfe

imeter to isolate and
m will subsequently
exposure limits and
three control zones

Hot Zone

Contamination
Area

Staging
Area

\
ork Area for !
Hazmat Team |

d Other 1
Personnel |

Alternate
(Emergency) Exit

}

Safe Area
/" forthe Public
/  and the Media

Alternate
(Emergency) Exit

}

lllustration Not to Scale

At the awareness level, you might le to play in the cold
zone, but there’s no reason for you to in the hot or warm
zones. r
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Witlﬁ'ne
Incident Comf@and System (ICS)

ystem (NIMS)
ICS)

Emergencies should be managed e Incident Command
System (ICS) as defined by the Nation cident Management

System (NIMS). Kemfeatures of NIMS/ICS include:

National Incid
and Incident C

Management by specific measurable objectives
Reliance on an inci ion plan (IAP)
Establishment an ommand

Chain of comma line of authority) and unity of
command (a designated supervisor forgevery individual)

* Amanageable sp en individuals report-
i iti o being optimum)

e Comprehensive r or personnel, teams,

Integrated comm
A unified comma
Information and i

Initial Duties

Awareness level p
Incident Command [System can easily

set the stage for success until relieved
authority. If you are first on scene;

nderstanding of the
blish command and
someone of higher

* Formally assume

» Establisha comm
upstream from th
clearly marked and that

* Manage the event until relieved by er authority.

* Transfer command, when appropriate, by*fully briefing the incom-

ing commander f; ce ils of the incident and by
communicating th, nsfe; to other personnel.

istafce upwind, uphill, and
sure the command post is
imitéd to avoid confusion.

J
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Work Within the Incident Command System
ntinu

Personnel Accountabi

Anyresponsetoah
nel accountability s
where all personnel
everyone in the event of an emerge
gency response system, you're expecte

uld include a person-
t commander knows
n rapidly account for
u're part of the emer-
do the following:

e Checkinatthec

* Remain under th
signed to until yo
There should be no freelancing.

* When you're ready scene, check out through your
supervisor or the t, as appropriate.

Incident Com i
When multiple age agency has incident
command authority n location (highway,

public property, private property, etc.). However, the first agency
on scene is in cha inci must establish and
maintain command transfer command to
another agency. Re OPs or the applicable
contingency plan for you 0 determi pecific requirements

in your state.
When multiple agen€ies respond, it's o!‘w best to establish a

unified command post with representative® from each of the key
agencies. Each agency sharesg all management bur-
den. However, therggi ander from the lead
agency with greate aging that phase of
the incident. For ex epartment representative would

likely be the incident co g the emergency phase of
a hazmat incident, then pass col w enforcement when
the emphasis moves to crime scene maRagement and incident

investigation. Most j nti ied Command is having all
players in one loca a ion and coordinating
decisions to avoid u fusion, duplication of
effort, or conflicting plans.

area, as appropriate.
ver you've been as-
sed from the incident.

Unified Comm
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Pl urA ties
NFPA 472 does no cludMg a
awareness level co
have responsibility
patient care or eva
to supplement your'@epartment SOPs.

Overall Incident Strategy ‘

At the awareness |

mat response as an
or your agency may
ts of the plan (e.g.,
are basic guidelines

ngaged in defensive
or offensive actions ight include shutting
off a remote valve well downstream of
the product.) However, it's important to understand the overall
incident strategy.

* Sometimes the b
isolate and deny
appropriate in sit
incident poses n
resources to safe ith the problem.

¢ Defensive actions are conducted to restrict, slow, or redirect
the spread of a hazardous material anghto keep it as close to
the source as is

* Offensive actio
They are usually

ction is to do nothing beyond
ion (ngmintervention) may be
fe to do anything, the
a lack of adequate

try. No

to stop the release.
erials technicians.

General Safety sures

Each component o
and security concer
(e.g., patient care or evacuatlon) younee
and security risks and plan accor
key points.

n has its own safety
nsibilities are limited
to evaluate the safety
e following are a few

¢ |dentify potential e taking action.

* |dentify whether activities are suspected. If
so, identify the potentia vents, weapons, and
booby traps. Establish security pro s to ensure that only
authorized personnel are allowed access to the scene.
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General Safety
(continued)

Emergency Me

Plan Your Activities (continued)
Fv;“sures

re all personnel have
reliable radios (or ppropriate channels.
Have a backup plan (e.g., hand or air horn blasts) in
case of an emergency or equip re.

Determine if protective actions (evacuation or in-place protec-
tion) are necess i w to best implement
the appropriate p ide instructions to the
public. (See pag
Establish emerge nything goes wrong.
Make sure everyone knows where to go and what to do if prob-
lems arise. Have a equipment standing by.

Take appropriate protect personnel from heat
stress or hypothe
Identify procedureS o preserve evidefice you might discover.
(See pages 2-36
Follow your depar
training, resource
Document your activities.

Develop a comm

ithin the limits of your

Identify whether there_are multiple patieénts, whether triage is
needed, and how triage plished.

Determine if pati ely decontaminated.
(Although there a where medical care
can be started en fully decontami-
nated, that’s gen of awareness level

personnel.)

If contaminated patients have the scene, alert area
hospitals.

Determine the le ed.

Determine resou
supplies). Reque

iders, PPE, medical

(7))
c
(©)
-
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=)
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=)
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}




-
S
©
o
=
S
o
-
o
=
=
=
o
Q
el
c
=
o
o
Ko
et
(e)
c
>
C
=
@
(2]
=]
£
o
o
S
0
n
&=
(3]
S
o
i}
2
=
g
©
]
Qo
S
S
(2]
(4
et
O
<
>
c
o
>
o
O
(3]
c
2
E=}
(]
=
©
>
w

Participa the ty Briefing

A safety briefing must be con'ed to make sure that all person-
nel understand the pbij i onsibilities.

Items Typically ty Briefing

The items below are typically part safety briefing. Ide-
ally, even awareness level responders Id be included in that
briefing. However,fit's not uncommon for some people to be
excluded, because e can come to a halt
to hold a meeting.

If you are not included in the safety briefing for some reason, be

* Preliminary evalu
¢ Hazards/risks an
* The material a
e Other hazards
spaces, etc.)
* Potential for cr inati treating patients
* Potential for cri s (secondary events,
armed resistan ps, etc.)
¢ Site description ( ones, security, etc.)
* On-site organlzatlon (in structure)
* Incident objectives, performed and time
needed to perfor
Approprlate PPE

, electrical, confined

Communications procedures
Signs and symptoms of exposure
Decon procedures (e chnical)

Emergency proc
and areas of refu

* Guidelines for preservi
* Any other pertinent information

g, evacuation routes,

J
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Wear Appropriate PPE

(Personal M\Hquipment)

NFPA 472 does notyi i nal protective equip-
ment (PPE) asan a ncy. And for the most
in a position to need

You may be requir
or other PPE as pa
should identify the

* Material safety data SDS)
» Container labels

* Department SOP nuals
* Facility signage

It's beyond the scop

equipment or how t
tions and your deparftment’s PPE progra

gles, eye protection,
following resources

the limitations of the
nufacturer’s instruc-

Emergency Me

No special protecti
who have been thorough
tions or body substa
page 6-6.)

n caring for patients
inated. Universal precau-
should suffice. (See

The same is true fgF patients wHo Hav‘een exposed only to

a gas, unless the concentration was great enough to have con-
densed into a patient’s clothing. se, the patient must
be decontaminated bef personnel can safely
render care.

Note: Particulate r suchj@s the N-95 HEPA filtering
face mask used by medica designed to protect
against particles and infectious age ch as hepatitis and
HIV. They do not protect against chemical exposures and may

not provide sufficie i some of the biological
warfare agents.
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iate P ontinued)

Wear AFP
Healthcare Fa tles
In general, the sam EMS personnel in the

field apply to perso ies. However, there’s
always the risk of -in patients who weren’'t decontaminated

at the scene. 1
For healthcare facilities receiving contamihated patients, OSHA

recommends mini ir-purifying respirator
(PAPR) with a pro chemical resistant-
garment, a head ¢ respirator), a double
layer of protective otective boots. (See
the January 2005 do titted OSHA Best Practices for
Hospital-Based Firs f Victims from Mass Casualty
Incidents Involving f Hazardous Substances for
complete details an .) It’'s beyond the scope of this
book to address thegli ment or how to use it.
Consult the manuf d your department’s
PPE program.

Healthcare facilities that are not adequatgly prepared to handle
contaminated pati more heavily on as-
sistance from firefi ms, which requires
cooperative plannin ith contingencies for
different scenarios.

Law Enforcem

If youre in law enf Msonable chance you
could someday use or be exposed to riot control agents. In that
environment, you should wear de t-issued respiratory
protection and cover expo:
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Respect the Need for Decon
Decon (decontamiw,wness level function.
However, decon is addresse this book*for three reasons:

fit. (See below.)
decon station.

* You need to und
¢ There’s no reaso
(See next page.)
* It’s probably unrealistic to expect to hold off helping an
injured family member, friend, or co er, despite warnings
that one should begproperly trained and have proper PPE before
attempting patien e basic guidance is

warranted. (See eneral patient decon
information.)

The Importance

Decon is done as h persons and equipment to
prevent the spread of contamination and @ reduce the effects of
exposure to conta n decon is not done
or not done proper, us health effects or
death. It can also tamination to others,
including people who were not at the incident. Decon should be

o anytime ContaM

¢ Personnel used for dec trained and have proper
PPE.

e Emergency deco efore emergency respond-
ers attempt rescu 41

¢ Patients who can Walk should be directed to walk to the decon

area or emergency showers so that regponders need not go

General Decon

zardous waste until
nd checked for con-
uld Be properly treated or
only for water used during

proven otherwise
tamination. If co
disposed of. An
emergency decon.
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Locating the D onm

If you're asked to h
that will allow the d

d for

Respect th (continued)

n, do so in a location
y and effectively, with

minimal impact on environment.

Set up the decon area in the wﬂe, upwind and uphill
of the contamination if possible. (PPE is not required until
contaminated pe the warm zone.)
Choose a locati to safely contain all
activities and wh best control runoff.
Avoid environmentally sensitive areas ifit’s possible. If it’s not,
use dikes and plasti to contain contaminants or direct
the runoff around and other sensitive areas.
Make sure there’ water supply.

Set up in an ar ible by patients and
emergency resp
Set up multiple s for men and women,
for ambulatory a nts, for children and
adults, or for patieénts and responders)®More stations require
more resources, but it can help respondegs decon a lot of people
quickly.
Choose an area
including distant
Use existing resourc
wash stations or sho ools and fitness cen-
ters) whenever p ncy showers and eye
wash stations dra ry cont@dinment system, which
reduces the risk ﬂ

Consider selecting an area with lighting’and electricity so the
decon team won't have to depend on erators.

Establish an alternate de se of an emergency
or sudden wind shi n station may be as

elded from onlookers,
erful zoom lenses.
cy showers and eye

decon inside a building or
hat these facilities will also
d that responders still
runoff water used for

large truck. Rememb
have to be decontaminated a
need to be concerned about containi

decon. r
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Implement Protective Actions

Protective ActiF}v ‘

Evacuation is the
to areas of safety or
action, but it may n
incidents involving |
ations may be voluntary or manda
vary regarding forcing people from their

ple from areas at risk
e preferred protective
y populated areas or
ge, fast-moving airborne releases. Evacu-
ough state laws may

In-place protectio inside buildings and
directing them to cl tilation systems, and
other openings to tight as possible. In-

place protection is sometimes the only practical option. (In some

areas, it is known a !ace or protection-in-place.)

ing the chemical, the
population threat ces and capabilities,
site and duration urrent and predicted
weather, and your ability to communicate with the public.

Key Points

* Choosing the righ

opriate for incidents
involving flammab i
e |t's vital to maintain a municating with people
you've chosen to g so enables you to

evacuate them m tion deteriorates.
¢ Evacuation may ood if a toxic gas or
vapor has been released. Evacuatio best when there is

time to accomplish it safely, the benefitsgoutweigh the risks, or
in-place protection might not protect people.

e Evacuees should b that they won't have
to be moved twic be keptin one place
to facilitate decon tmeht if needed. (See the
following page re action distances.)

¢ Potentially contaminated a to be evacuated by
trained responders with proper PPE.

* Vehicles are not as good as buildi

but they can off
windows are clos nd t

r in-place protection,
r a short period if the
stem is shut off.
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Implement P, tive

Protective Acti DiMs

The Emergency Re
for determining pro

For most materials, appropriate di can be found in the
orange-bordered guide pages. Uﬂe heading of “Public
Safety” will be a statement that says, “Is@late spill or leak area
immediately for at | ” This is the starting

point for any spill or page are evacuation
distances for a larg

s (continued)

G) is a good resource

If a material is highligh
itis considered eithe
that produces toxic
distances for these
pages. Tofindthe a
if you have a small
spill as one that inv
from a large contain
a spill from a large
containers.) Then
distance and an ap
on whether itis day
threatened by fire, refer fi
fragmentation hazard fr ay be more important
than the toxicity ha sponse phase.

The following illustr vﬂf recommended initial
isolation and protective action zones provided in the ERG.

Protective —— 7

Action Zone

e yellow- or blue-bordered pages,
ation hazard (TIH) or a material
ct with water. Protective action
located._in the green-bordered
u must first determine
ERG defines a small
tainer or a small leak
Il as one that involves
ills from many small
y the initial isolation
ction distance based
material is on fire or
ordered pages. The

. Itdefines alarge
ntainer or multiple

1/2 Downwind
Distance

Initial —!
Isolation

1/2 Downwind
Zone i

Distance

N
c
o
-—
(3]
=)
L°]
o
S
o
Q@
o
Qo
(<))
=
LL
-
(o)}
=
o
S
=
=]
T
(1]
n
©
=
($)
S
=
Q.
Q
o}
c
(1]
($)
N
T4
o
O
o




-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
et
(=
=
o
o
o)
et
[e)
=
>
(]
=
[
(2]
=]
£
o
o
S
n
(72]
&=
(3]
E
o
i}
2
Y
L)
©
0
o
S
S
(2]
Y
et
O
<
=
c
o
>
Q.
O
(3]
c
2
=]
(]
=
o
>
w

Implement Protective Actions (continued)

Protective Actin‘

Your department S
ing evacuation and
the following pages

idelines for develop-
tructions. However,
e you can use in the
absence of such g d to develop protec-
tive action messages in several di nguages. You might

also need alternate means of warnmng-impaired or other
special-risk individuals.

elines. You might

General Announc

Make a general announcement to the public, identifying all of
the key points listed b e this general announcement in
conjunction with the, portions of the evacuation or
in-place protection i the following pages.

1. Identify yoursel

2. Identify your a

3. Describe the in type, and location.

4. Advise the public that there is potential danger to life and
health.

5. Indicate whatt needed: evacuation
(mandatory or otection.

6. Indicate the scope o
miles, or feet fr

7. Provide a speci
of Winchester

8. Advise the publi€ of safe evacuation

9. Let the public know where the et more information
(appropriate phone n or radio stations,
etc.) and how dates.

ffected (number of blocks,

s involved (e.g., east
y 85).
nters or locations.

If it's possible anyo
material, identify the following®

osed to or contaminated by the
Type of hazard(s)

Symptoms
What to do if s tom

Whom to notifyglham

o~

J
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Implement P, tive

Protective Acti

Evacuation Instru

o &

©® N

1.

12.

13.

14,

15.

16.
17.

. Officers will be stationed at interse

s (continued)

Meseages (cantinued)

Stay calm.
Gather your family, and take

or or someone else
who needs help.

Mandatory ev: jon. ms (medicine, purse,
ly available.

Precautionary ntial items (diapers,
baby food, clothes, money). Leave a miessage in a prominent
location to let famil friends know where you are.

Turn off all appli , lights, heaters, etc.).
Tie a white tow to the front doorknob or railing

Lock your hou
Do not use mo
Keep windows i sed.

Go immediatel i@nd or relative outside
the evacuation staging area located
at:

ns along the way to
direct you.

If you need tra
Children at the

will be evacuated to:

Do not drive to
the authorities

The hazardou
overexposure are:

k your child up from

. Signs and symptoms of

If you have an i mptoms, seek medical

Use telephone i ency service.
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Implement Protective Actions (continued)

Protective Actinﬂtinued)

In-Place Protectio

1. Get inside you
sible.

2. Close all doors, windows, firepl
Use duct tape, foil, or plastic wrap

3. Turn off all heat
Close vents.

4. Closedrapes,
windows.

5. Use stairwells wh
6. Use telephone
7. Turnontherad
Emergency Ale
8. Stay inside un
come out.

g as quickly as pos-

ts, or other openings.
eal leaks.

onditioning systems.

y away from external

ssible. Limit use of elevators.
ed emergency service.
for information. Tune in to the

nce that it is safe to

Post-Incident Instr

You might also need structions about what
to do after the incident. e to change filters on
heating, ventilation, and ai itioning (HVAC) equipment; clean
exposed surfaces; or di eft out. Contact your
local or state health
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Implement P, tive Agtions (continued)

Hurricane Katrina t
large-scale evacuati
will have similar co

W a S| on preblems associated with

latively small incident

Evacuation Concerns

There are no easy answers regardm
mandatory evacuatign, how to enforce it

sequences that m
Katrina experience

egality of declaring a
you do, and the con-
ther. However, the
declare a mandatory
evacuation (or to d an result in needless
deaths and suffering, extraordinary risks*for rescue personnel,
and a breakdown of th response system when respond-
ers confronted by th escue must divert attention and
resources from oth

Each agency or jurigdieti ahead of time how to
handle these situati the evacuation man-
datory rather than e powerful statement
and conveys a high
have a choice and
them and provide r

Responders who a
sometimes use the tacti
should citizens not survi
value to make peop

ple from their homes
xt-of-kin information
en has sufficient shock
wouldn’t otherwise.

The following are s M planning and imple-

menting emergency‘evacuations:

¢ Be clear and consistent wi
be reluctant to ev:
get information fr
threat, and use m

ssages. People may

g information or don’t

Be specific about the

et the message out.

* Make sure evacuatio realistic contingencies for
special needs populations, in se who are elderly,
mentally or physically handicapped, haspitalized, or incarcer-
ated. To the ext tic to identify these special
needs populatiorw er, expect that some

fore

won't self-identify, lan accordingly.
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Implement Protective Actions (continued)

Evacuation CONN)

* Coordinate with e that nonambulatory
patients can be e at can accommodate
wheelchairs, stre equipment.

* Expect that some people lack the resouf€es (e.g., vehicles and
fuel) to evacuate on their own, a1ccordingly.

¢ Include plans for evacuating and sh ing pets. Some pet
owners will refus evacuate if it means leaving pets behind.

¢ Use staged evac ith those closest to
the problem) as ic jams. (This same
concept applies

* Implement “contraflow” plans (e.g., redirecting traffic so all high-
way lanes lead outb ppropriate. Recognize, however,
that this may ham ming emergency responders,
including those private vehicles without the
benefit of lights a may need to provide a route
of travel for inco ame concept applies
inside buildings, ders may need to use
the same stairwe using to evacuate.)

¢ Have law enforce! ajor intersections to
keep traffic flowin

e Have public work

¢ Stage fuel trucks

e If you plan to use
and stage buses in sa

sirens.

ent personnel wor
c lights if needed.

obilize drivers early

Emergency Sh

ablish alternate loca-
safe. (Disaster relief
in a danger zone.)

upplying impromptu
ost convenient and
h the shelters might
instructions can alleviate
opening impromptu

* When identifying rgency shelters,
tions in case primary shelters become
agencies generally won't operate

* Have contingency plaj
shelters. Evacu
familiar shelters t
not be adequate.
this, but it may not pre
shelters out of necessity.

* Make sure that people who have beern‘rescued are brought

to safe shelters r: here that may become
unsafe or that lac ici , etc.
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Implement P, tive s (continued)

Emergency Shelter Mns ntinued)

¢ Make sure evac food, water, proper
medical care, fu ible), and a sense of
safety as soon asipossible. en thes@ basic needs are met,
it's much easier to maintain a ¢ sphere.

* Don’t depend solely on relief agen or MREs for feeding
evacuees. Establish partnerships with'grocery stores, restau-
rants, and other able to provide food
and water much

* Designate a safe ency shelter.

* Keep track of people entering and leaving the shelter. Track-
ing evacuees is criti uniting families, ensuring people
receive needed m d obtaining adequate resources
(people and sup r evacuees.
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Address the Special Needs

It is often necessar h when dealing with
children involved in rist event, particularly
when children are rents. These pages
provide some basic odify or supplement

based on your own experience wit

Differences in Vulnerabilit

Children are gener
psychological) than

injury (physical and
of reasons:

¢ Young children, in

ity to comprehen
response.

¢ Young children, in particular, do'iot have ghe motor skills needed

to escape the da

e The exposure pot

because:

¢ Children breath€ faster than adults.

* A child’s skin susface area relative togaody weight is greater

than an adult’s.

do not have the cognitive abil-
and choose the appropriate

dren than with adults

n adult’s.

es, wounds, or other
hich contaminants may enter.
hey’re more likely to

openings in the skin

¢ Children are sho

inhale material

¢ Children are less

stance that caus

¢ Side effects of va
in children.

¢ A child’s immune syste

¢ Children are often

a risk with any sub-
ing.
ines and medications may be more severe

d than an adult’s.

e events than adults
are and often lacl ing skills to deal with
their fears. (Con , 'some children handle these events

much better than adults aus@they don't understand
everything enough to be scare use disaster training
they receive in school makes them bett€r prepared than their

parents are.) r
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Address t of Children

ecial
cv' e
Strategies for ren

* Remain calm. If
or anger, children*will be more afraid.

¢ Try to reunite children with their

¢ Be honest. Explain the basic facts in ple, age-appropriate
language. It's notlnecessary to provide a lot of detail.

* Avoid making pro se neutral statements
instead. (Exampl g we can to help your
mommy” versus ")

* Address their fears, being careful not to minimize or invalidate
their feelings in tryi ure them.

* Talking about th n healthy for children, whereas
keeping their fe an make the event seem more
threatening.

* Younger childr
better if encou

* Qlder children
but keep the invitation open and let
ready.

* Achild'sfearis
orinjured, losin
to understand

* Know that it's okay to
that doesn’t add to

¢ Be willing to adm mistake.

* Reassure childre g to keep them safe.

¢ Adjust medical a er procedures ppropriate for the age
or size of the children.

¢ Explain what children can expec
medical care, etc.) an

e Letchildren parti
chores can help t
normalcy in their :

e Shelter children from

mighit add to their anxiety
(e.g., injured persons, disturbing n broadcasts).
* Be careful what you say. The humor adults sometimes use to

cope with traged t iate around children.
¢ Particularly for ycr i comfortitems (e.g., a

teddy bear) that .
selorlmental health profes-

display fear, anxiety,

nguage skills may do
escribing their fears.
tit. Don't force them,
em talk when they’re

I's about being killed
ne, etc. It's important

e afraid too if done in a way

pen to them (decon,
p.

propriate. Even little
regaining control and
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¢ Seek assistance
sionals, or teach
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Address the Media As

an awareness level
function. However, of people who fall
into this category, it be tasked with that
responsibility. The @llowing pages are plete enough to be

used by emergency response age se what is applicable
at your level. Refer the rest to the app te personnel.

The Rights of t

Dealing with the m

The media have le emergency scene in
order to keep the public informed. In general, the only times the
media may be denied is at a legitimate crime scene, at
an incident on privat when they are interfering with
operations and cre y hazard. However, you need
to be familiar with t ly in your state.

Working Succ

The following are general guidelines for working successfully with
the media. Refer to information.

¢ Develop good wo
ahead of time. In

¢ Assign a public informati
and experience in
PIO/IO reports to r.)

» Establish a joint i if appropriate, so that
multiple agencies have a centralized ¢ unication hub where

cal media personnel
re-incident planning.
P10 or 10) who has training
edia relations. (The

* Warn media personn d provide them with
specific safety gu at they are generally
not trained in haz eflergency response.

¢ Direct the media where they can get good
photos. Provide an esco i

¢ Provide the media with accurate pdated information.
Schedule media briefings at appropriate’time intervals.

* Use the media to n the public. They have
the ability to reac rge quickly.

J
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Address edia propriate

Interviewing D

The image present pes public perception
of you, your agency, and your response“efforts. And for many
people, perception is reality. Use erviews as an oppor-
tunity to market your agency in a favor way and to educate
the public. The foll e basic guidelines for how to
respond to an inter

Do

* Ask the reporter’s use it when talking to him or her.
* Be sensitive tom

¢ Treat all reporter t play favorites

* Chose the site of . Find a safe location

where the medi
pictures they ge

, but make sure the
personnel operating

e Ensure that information has been approved by the incident
commander befor@ releasing it to the niedia.

* Anticipate likely q nswers ready. Media
personnel may e ons they want to ask
before the intervi pare.

* Speak clearly and con ink in terms of good, short

“sound bites” the audience attention.

¢ Look at and talk camera.

e Tell the truth. E uss something, don’t
lie about it.

¢ Provide facts, not opinions.

¢ Be cooperative. Answer question
the answer, say so. If
back to the medi

* Be assertive. Ge

¢ Be professional.

¢ Use technical experts i aréhoutside your area of
expertise.

* Use visual aids if appropriate, particularly when trying to de-
scribe somethin lic e familiar with.

¢ Be patient. Expec some uncomfortable
questions. Kno tically.

tly. If you don’t know
nswer, do so and get

terms.
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Address the Media As Appropriate
ntinu

Interviewing Dos and !n’ts continued)
Do (continued)
¢ Clear up misunderstandings an rmation as soon as
possible, before it adds to the pr
» Diffuse negative questions quickly an
short, honest repl
you want people
* Repeat importan
* Avoid distracting
* Give credit to cooperatin agenC|es
* Consider establishi information center (JIC) for large
incidents.
* Have a public i er oversee the activities.
* Make personn i varying needs and
time lines of di newspaper, etc.).
* Request assist
* Work with all a ited message.

ositively by giving a
ition to the message

safety messages.

Don’t

nd an incident at the
eep the functions of
rmation officer separate.
o comment.” Even if
you can't discuss n't want to lose credibility
or public trust. T you more harm.
* Don't be defensive or confrontational. ad attitude can also
cause you to lose credibility and publlc ust.
¢ Don'’t try to deny the obvious or something serious.
* Don'’t place blame.
* Don't release info
dent commander,
or information tha
* Don't go “off the record”
against you. Always assume the ca
* Don’t promise results you can't deliver.

¢ Don't speculate
¢ Don'’t use jargon t e
e Don’t smoke. It logks un

¢ Don’t wear sungl

e Don’ttry to talk t
same time. You c
incident commander an

¢ Don't lie, bluff, or

approved by the inci-

atiof (e.g., patient names),
e a follow-up investigation.
can and will be used
r tape recorder is on.

the facts.
familiar with.

(7))
c
(©)
=
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=)
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=)
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}




-
S
©
o
=
S
o
-
o
=
=
=
o
Q
el
c
=
o
o
Ko
et
(e)
c
>
C
=
@
(2]
=]
£
o
o
S
0
n
&=
(3]
S
o
i}
2
=
g
©
]
Qo
S
S
(2]
(4
et
O
<
>
c
o
>
o
O
(3]
c
2
E=}
(]
=
©
>
w

Bewarfcit L atories
lllicit laboratories d rve.Men_tio ecause of the unique

hazards they pres r the manufacture of
drugs, WMDs, and found virtually any-
where in your com ehicles, or in remote
outdoor locations. Waste products from these operations can also
be dumped anywhere. Since illicit ies will not be readily
identified as such, you must be alertt“wing signs of possible

criminal or terrorist activities.

Warning Signs

Incidents involving illicit laboratories are generally reported as
other emergencies. T ing are examples:

* Medical aid calls oke inhalation victims

¢ A structure fire, perhaps accompanied by an explosion

* Investigation call dor complaint, illegal
dumping, etc.)

The following are s

Covered or paint
Bars on doors or
Chemical odors
Chemical containers a
Stains on walls or ceili
Corrosion on me
Unusual pipes or ows or walls
Fans in inapprop
Portable generators for outdoor sites
Trip wires, pipe bombs, IEDs, or o oby traps
Weapons
Guard dogs

Unusual discolor; alves (A green tint or dis-
coloration to brass va itti LPG tank or similar
container is a red flag that the c ontains ammonia for
dangerous. Leaking

anhydrous ammani e respiratory injuries or
death. Ifthe cylirn d the valve damaged,
the cylinder can ome or injuring anyone in
its path.)
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Beware lllicit Laboratories (continued)

Chemical Danﬁﬂ

Chemicals used in
drugs being proces
dangerous.

Warning Odors 1
The previous page listed a number of visual clues that may alert

you to the presence ometimes, however,
the most obvious cl dors associated with
chemicals typically

ry depending on the
emicals can be very

Solvent (antiseptic,
Fuel (gasoline, paij

Baby diapers or cat urine (unpleasant)

Let odors be a war eavily on them. You
can be exposed to hemical without ever
smelling it.

e Some chemicals ar
¢ Some chemicals rations below the odor

threshold.
* Some chemicals
* Some people are less sensitive to odors than are other people.

* |t may be difficult to discern one ch | odor from another,
particularly where there micals or someone
has tried to mask something else.

Remember, too, tha mical odors are not proof that you
have found a clandestin ut whether the chemicals
are being used legally or illegally, present a danger if
released from their containers.

Y
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Beware lllici borat (continued)
Dealing with illicit | ratoMond scope of awareness

level personnel. H idelines are provided
because you need u encounter an illicit
laboratory.

General Safety Considera

* Do not enter known or suspected iIIicilboratories. If you've

ate immediately.
¢ Beware of hostil aps (both inside and
outside).
¢ Do not turn utiliti
determined that it is
an ignition source
¢ Treat illicit labs li
contain chemical
¢ Do not eat, drink,
hands thoroughl
¢ Do not touch, tas
apparatus. Do n
* Observe illegally
¢ Do not trust cont

or electrical switches on or off until it is
do so. Your actions may provide
critical cooling process.

y to explode. Some illicit labs
mely explosive.

MD incident. Wash
, or smoking.

micals, containers or
ice baths.

a safe distance.
equently wrong.

General Tactic

¢ Once you've identifi oratory, pull back im-
mediately, secur lish an isolation zone.
Request assistan narcotics officers, the

FBI, and/or other
¢ Position vehicles
egress if possible.
¢ Preserve evidence as

¢ |solate and decol

a safe distance, pointing in the direction of

el and equipment.
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Help Preserve Evidence
Although NFPA 47

?:K Nvation of evidence as
an awareness level petencythere are many scenarios in which

you might have som ce. Thus the following
guidelines are provi ou should be working
only in areas where not present.

Observing for Things of E ary Value
Recognizing that s videntiary value is a
critical first step in t nce.

* Be alert for evide
of the release or point of origin.

e Don't overlook tras| Dumpsters. Perpetrators some-
times leave evide ash containers, perhaps hiding
the evidence in soi itary napkins, used food wrap-
pers, or other “disquises” that e wouldn’t search.

¢ Take note of any if it seems not to be
directly related to s the most important
clues are those t

, hot just at the seat

Things worth obser t limited to:

e The presence, lo victims

e Comments by vic

¢ Suspicious people, beha tivity

¢ People or vehicle

¢ Unusual odors, v

¢ Unexplained or s

¢ Labels, placards, @r other hazmat marking systems

¢ Condition of a structure (lights on or o doors locked or un-
locked, fire protection systems W r not, etc.)

* Blocked driveways, e ipment, etc.

e Booby traps

e lllicit drugs or we

¢ Broken glass or

¢ Unusual debris, trash, or

* Discolored leaves or other materia

¢ Dead insects, birds, or animals

* Forensic evidenc
fingerprints, foot

e Tire tracks

¢ Anything that ap

ounds, smoke, or flames
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Help Pre

Ewdeﬁcontmued)
Protecting ijnce

Protect evidence a
not hamper emerg
you should be wor

are not present. 1
Identify locations and items of potential évidentiary value. In ad-

e extent that it does
mber, however, that
only in areas whete hazardous materials

dition to things lis
PPE and other ite
during response
evidence is som
Secure and isolate a
mize the number
Secure and isola;

, consider discarded
up evidence transfer
the most important
es found where least expected.

where evidence is located. Mini-
wed into the area.

nt source location (e.g., blast

area).

Touch as little as the scene more than
is necessarytoe e injured, and protect
the evidence fro troyed.

Leave fatalities a ey are unless neces-
sary to protect th .

If you must distu attention to what you
see and do. Doc rwards so the scene

can be reconstru
Flag evidence items
When cutting throu
cutting through p .
fragments).

To the extent pos§ible, Mﬂ patients’ wounds.
Identify transient €vidence early so it €an be photographed,
documented, and sampled, as appropriate, before it’s lost.
Place light-colored tarps o reas where evidence
transfer is likely ( b areas). The tarps
provide a second
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Help Preserve Evidence (continued)

Protecting EviWﬁ

Protecting evidenc
the evidentiary val
result in evidence b

¢ Work under the direction of train scene investigators
who can ensure proper procedures a llowed.
* Obtain a search warrant if appropriate.

e Keep out unauth
¢ Keep a record of

integrity—protecting
per procedures can
in court.

he scene.

» Coordinate with o enforcement agen-
cies having jurisdiction, laboratory analysts, medical examiner,
prosecuting attorne ure their requirements are met.

contaminated.
ng your fingerprints and body

¢ Protect evidence f
* Use gloves to pr
oils to the eviden
* Use proper evide
out, spoil, or othe
Requirements va
¢ Maintain an unbr
* Release a potenti
satisfied that the

s. Evidence can dry
t packaged properly.
e of evidence.

en chain of custody:
crime scene only

en all personnel are
earched.
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Help Pre Evide ontinued)

Documenting Eviden

Good documentatio
value of anything y

ecting the evidentiary

Begin documenting the incident
only have time for rough notes. Do
Concentrate first gan documenting thi
(e.g., patients) or
in melting snow).
Use multiple for (written notes, voice
recordings, photos, video tape, etc.) as‘appropriate.

If possible, take pho s before moving anything. Take

closeups of the evij preferably with a scale to show

size. Take additio ow the location of the evidence
of the s

in relation to the e.
Photograph all st i
Create a log of al
Take measurem
photographs.
When documenti
to stationary land
Compile a thoro
about chain of cu
If possible, obtain p
documentation that c
the incident.
Be sure your do curate, and specific.

Documentation t M (including grammar,
punctuation, and'8pelling) can hurt your credibility and have

negative consequences for you, your ncy, and others.

s possible, even if you
on memory alone.

that may be moved
royed (e.qg., tire tracks

as a backup to your

the location of evidence, measure distances
doors.
lete with information

ints, maps, or other
ate conditions prior to
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Help Preserve Evidence (continued)

Collecting EvicFv‘

Ideally, evidence co
received special tra

by people who have
sily be contaminated
or rendered inadmi dled properly. There
are different requirements for handling packaging different

types of evidence. 1
I's beyond the scopg of this book to go ifto depth on evidence

collection, but the fi guidelines that apply
in almost every situ ould be working only
in areas where haz t present.)

ven if hazardous materials are
E to protect against blood and
bjects, and other concerns.)

re nothing is missed.
and areas that are

e Wear appropriate P,
not present, you
bloodborne path

e Use an organize
Be sure to checl
difficult to access

¢ Have at least tw
process easier al
the evidence coll
better if there’s en
evidence, one to
safety monitor an

* When collecting samp

am. This makes the
serve as witness to
person team may be
person to collect the
and one to act as a

allows each perso
tion process. A thr

t a large’enough sample to be
useful for laborator in court, etc. (At the
awareness level, cting anything hazard-
ous. When hazar ces ar olved, there’s also a
need to keep sam Xposing other people
to danger.)

* Collect control samples when applic
debris to compare again

* Package each ite

* Use clean contai

.g., uncontaminated

).

u collect, and make
.g., glass, metal, plastic) you use

is appropriate for the idence you put in it.
* [f evidence containers are breaka glass), package them
carefully to protect against breakage.

* Tag each item of evi wi te, your name or initials,
and a number tha p
* Maintain an unbr

¢ Thoroughly wash
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Facilitate anu Disposal

Cleanup and disposalare not !eness |&vel functions. However,
if you are (or repres ible for the hazardous
material, you need and financial obliga-

tions. The followin
L‘te Disposal

isposed of, whether
it be the spilled m contaminated by the
material, should be waste unless proven
otherwise. Hazardous waste must be disposed of in accordance
with all applicable fed and local laws. Disposal gener-
ally must be done b aste hauler.

Compliance with Hazardo
Laws

Anything from the

Funding and D ility

Whenever possible, hould fund and over-
see the cleanup of ergencies, although
he or she will need to coordinate with local and state health or
environmental age

Local agencies m
responsible party canno
or does an inadequate jo

g responsibility if the
to take responsibility,

In some areas, the
available through a
incident poses a th
essary to obtain preauthorization on exp

ding if funding is not
al agencies and the

Federal funds are n
ever, depending o
contaminated or thr

nse agencies. How-
material, the areas
ther funding is avail-

able, federal respo
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Debrief As Appropriate
Terminating a hazm' * ge‘
ing, a post-incident @nalysis, a critiq
awareness level m

lly involves a debrief-
Responders at the
f these meetings.

Debriefing

s soon as the emer-
t before any respond-
should:

Ideally, a debriefing should be con
gency phase of the operation is complete
ers leave the scene iefi

* Inform personnel
been exposed to,
to do if signs and symptoms appear.

¢ |dentify injuries sus tment given, and follow-up medi-
cal care needed.

¢ |dentify any unsa

gation, cleanup,

Review the plann

Summarize the a

Identify damaged

terials they may have
exposure, and what

n site that may impact investi-

analysis and criti
* Assess the need ess debriefing.

The post-incident a n of the incident con-
ducted to establish
is properly docume

evenis, ensure the incident
i ancially responsible,
and lay the groundwork for any formal investigations, legal pro-

ceedings, or future training that may be ngcessary.

Critique

The main purpose o 0 dévelop recommendations for
improving the emergency

i i system. It should be conducted
in a positive manner, with emp ntifying what works
and what doesn't, not on finding fault withiadividual performance.

However, it should also constru ddress any violations of
generally accepted r , laws, standards, etc.
How did the violatio What changes might
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Docu As

Failure to documen roperly'e of th

for an OSHA citatio

opriate

ost common causes
is important for iden-
tifying the hazmat t recovery, exposure
records, training, evi low-up investigations,
etc. There are often very stringent requirements, particularly where

negligence or criminal or terrorist ac‘re suspected. Follow

your department SOPs.
curate, and specific.

(including grammar,
ibility and have nega-
d other parties.

Be sure your doc
Documentation tha
punctuation, and sp

tive consequences for you, your agency,

EMS Records
EMS records will gefierally require the follewing information.

its health effects
ated or transported

Detailed informat
Pertinent inform
Routes, extent, al
Actions taken to lj
Decontamination
Medical care ren

duration of exposu

Employee Exposur

If you've been expo s material, make sure it's
documented. It'sim Xxposures, whether or
not you are experienging any symptoms ifimediately afterwards.

It's also important to obtain appropriate follow-up medical attention
once signs or symptoms are first_noti Follow your depart-
ment SOPs regarding_inj orting and follow-up
medical treatment.
OSHA requires em osure records for 30 years.
Although employees have a i copies of these docu-
ments, it's strongly recommended maintain your own
exposure records with information on date,time, location, incident

number, material(s d amount of the expo-
sure, decon and m ai
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NON-FLAMMABLE GAS, «\ FLAMMABLE LIQUID

This chapter providé
incidents through UN/DO
system, HMIS® labels, G :
tograms, and various other marking s. This chapter also
contains important safety information about each of the UN/DOT

hazard classes. 'r
Note: Color illustrations ar on'the inside of the front

and back covers.

G 0 recoghize hazmat
and placards, the NFPA 704

J
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UN/DOT card d Labels
The UN/DOT H ard?ses

The Department o ) divides hazardous
materials into differ eir primary hazards.
Each class is described in more detail throughout this chapter.

1

2

3

4 :
Spontaneously Combustible Materials, and
Dangerous Materials

5 Oxidizers eroxides

6 Poisonous Substances

7 Radioactive"Materials

8 Corrosive

9 Miscellan

Is
ORM-D ( Is)
Information on and Labels
UN/DOT placards
freight containers, a
though they may sometime
Labels are used on ingdi

The UN/DOT placa ned with four identi-
fying features so that’even under adve

conditions when the
entire placard or label is not visible, it shauld still be possible to
determine the hazard class. You e able to recognize
the hazard classes b

on motor vehicles,
hazardous materials,
d at fixed facilities as well.

¢ Color of the plac

* Pictograph (symb

* Hazard class or division
placard or label

e Text (primary hazard, product name, or 4=digit UN/NA identifica-

tion number) in t o) d or label
(Note: Not all pla S an ntain this text in the
center. See pages’'3-21 or e information.)

oy A

at the bottom of the
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UN/DOT Placards and Labels (continued)

Subsidiary Haw‘

Secondary placard

of the more danger-
ous chemicals. In products that have a
subsidiary hazard tion hazard or being
dangerous when wet?It also includes fissile’or low specific activity
uranium hexafluoride (placarded a‘ctive and corrosive).
The following example is for ethylene o , Which is primarily a

poison gas, but is also highly flammable.

Primary and Si Placards for Ethylene Oxide

Title 49 also permit
when not required.
ards don't require s
that a chemical has'énly one hazard.

azard placards even
Is with multiple haz-
bels. Never assume

The 4-Digit UN Number

Most of the material
book have a 4-digit identi
bulk transport. It ma
an adjacent orange
cargo tank, vehicle,

y Response Guide-
mber that must be used for
ard (below left) or on
ends and sides of a
er). Sometimes you
are-on-point display

If the 4-digit numbe els ents is preceded by UN
(for United Nations) (o] ized for international
transportation. If pfeceded recognized for inter-
national transportation, ex i
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UN/DOT Pla and (continued)

Placards with Sguare e Bagkgrounds

Square white bac hind
placards on vehicle route
controlled quantity radioactive material

and on rail shipments of certain fla ases
in DOT 113 tank cars, explosives, an ns.

A square white bac
that you need to be

isolation zone and
breached the contai

should be a red flag
xpanding your initial
es if the material has
some bad stuff.

r. You're dealing w

Variations in th and Labels

Placards and label
book or the Emerg
several reasons for

hose depicted in this
ook. There may be

an vary slightly fro

* Placards and labels are sometimes redesigned and given a
“face lift.”

e Sometimes placa
others. Often the
placards can still

* Placarding and labeli

d out or replaced by

uring which the older

itions are met.

ments vary slightly in other
countries. (See ex; The correct placards
should be applie comes into the United
States, but some i issed.

* People applying t ac may not be keeping
up with the regulatory changes.

ot be cause for con-
g point for identifying

Seeing older placards an

cern. Placards and

the materials.
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UN/DOT Placards and Labels (continued)

Limitations of F%ds and Labels

The following page the UN/DOT hazard
classes, with key p h. They also contain
examples of the a| r labels. (There are
subtle differences between placards and labels, but the differences
are not significant in terms of reco azard classes.) The
following are some of the Iimitationmmd be aware of.

* Placards and lab
cal. Subsidiary h
required for only

* Some materials are not classified as dangerous by the DOT and
thus do not require but they may still be hazardous
enough to cause accident occurs.

¢ Many commoditi ired to be placarded at quanti-
ties less than 10 kg). (See next page.) While
1001 poundsis n 5-gallon drums filled
with water weigh 0 pounds—it is still
enough to do con

¢ Vehicles are not always properly placari
to be diligent, but gehicles sometimes
ards or no placar
labeled.

e Some private ag
exempt from placardi

e While it's required t
is cleaned and p remove placards upon
emptying the co inin ue may still present
a significant dan or release.

* Unless a placard or label contains the 4-digit UN/NA identifica-
tion number, it does not identify the ific chemical. It tells
you only the hazard clas: is used only in a very
few cases (e.g., g

¢ “Dangerous” plac
information about

¢ Placards and labels ¢
under adverse conditions (e.g.,
scured by smoke).

¢ Placards are use Si oth ends of a cargo tank
or rail car. Placar no; op and bottom, which

the ¢

may be a proble s in an accident.

ry hazard of a chemi-

ounds (

d. Most shippers try
ntain the wrong plac-
S may be improperly

military vehicles are

n a container until it

s do not provide any
cts belhg transported.

iffi to gee from a distance or
lighting or when ob-
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Table 1 a ble mmodities

Hazardous material aveMided two categories with
respect to placardi i 1 and Table 2. The
following is for gen must not be used to
determine complia 72.

Placarding Tables

Table 1 commodities must be Iacarde!at any quantity.

Explosives (Clas
Poison Gas (Cla:
Dangerous When
Organic Peroxides
Poisons (Class 6.
Radioactives (Ra

et Materials (Class 4.3)

- Type B)

Hazard Zone A or B)
1))

Table 2 commoditi
generally need to be
(ORM-Ds and Clas

e or freight container
unds (454 kg) or more.
uire placards.)

Explosives (Classgl.4, 1.5, and 1.6
Flammable and
Flammable and
(except combu
Flammable Solids (Cla
Spontaneously Co lass 4.2)
Oxidizers (Class
Organic Peroxide
Poisons (Class 6.

2 - Type B)
er Hazard Zone A or B)
Corrosives (Class 8)

Miscellaneous (Class 9)

lass 2.1 and 2.2)
ss 3)
packaging)

Dangerous Pla

When a rail car, trail

cific hazard class pl
(1000 kg) or more of cate,
at one facility, the Dangerou

the specific hazard

us material is loaded
supplemented with

3-7
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Class 1 - Explosives

(andMentS)

An explosive is any luding a device) that
is designed to functi by chemical reaction
within itself, is able manner. Explosives
range from being v eat, or friction, to be-

ing relatively insensitive, needing g device to function.
They are divided into six divisionngree of hazard.

Div. Degree of Ha

1.1 Mass explosio dynamite, TNT

1.2 Projection haz d, aerial flares

1.3 Fire/minor blast'iazard Propellant explosives, rocket motors
1.4 Minor explosion h actice ammo, common fireworks

1.5 Very insensitive ting agents, ANFO
1.6 Extremely inse s not otherwise specified

* One reason expl
both an oxidizer
sides of the fire triang

* Many people have b
underestimated t

¢ There is little diffe he six@ivisions from the first
responder’s pers ee of risk varies, all
Class 1 materials‘€an be just as deadly"if they explode.

e The NFPA Fire Protection Handbook gests evacuating to
a distance of at least 200
ing explosives. T
meters).

¢ Some explosive d
off by radio transmiss

i i not opegate radios within 330
feet (100 meters) unless you a safe to do so.
¢ Improvised explosive devices (IEDs) are dangerous because
they can be easily*led iggered in many ways.

is that they contain
their structures. Two

losives because they
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2 - S
Class 2 materials exist a!ses in

their hazards can v.

ir natural states, but

Div. Description
2.1 Flammable ga§'(e.g., propane, acetylene, methyl chloride)
2.2 Nonflammable, nonpoisonou ssed gas (including
compressed gas, liquefied gas,ﬂfrized cryogenic gas,
compressed gas in solution, asphyxiant gas, and oxidizing
n dioxide, nitrogen)
2.3 Gas poisonou d as inhalation haz-
ard in the U.S ionally) (e.g., arsine,

2

Division 2.1 gase
higher than 13% oFa flammable range of at least 12%, regard-
less of the LEL. Beware “nonflammable’gases (e.g., anhydrous
ammonia) that wi ntration.
Overpressurizati onditions) can cause
pressure vessels onsider an immedi-
ate withdrawal.
Large pressure vess
the container wa
vapor explosions
immediate withdr
A rising sound fr
of the tank due to fire are indicatio
Withdraw immediately.
Most compresse
to prevent ruptur
prohibited on cyli
When gases are relea
can become very cold. Bewar stbite hazard.
Aliquid released from a pressure vesselWill expand significantly
asitreturnstoits sta as can travel a consider-
able distance an i ope of the incident.

minutes or days after
oiling liquid expanding

ris u! a mile. Consider an
a venting relief device and discoloration

f impending BLEVE.

ressure relief device
(Relief devices are

ighly toxic materials.)

om @ cylinder, the cylinder
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Class 2 - Gases (continued)

* Division 2.3 (pois S) tﬂ
inhalation zone (RIH), somrefer

zone (TIH). Haz

r identified by poison
to as toxic inhalation

Zone LCg,or s than or equal to
A 200 ppm
B 200 ppm 1000 ppm
C 1000 ppm ‘2000 ppm
D 300Q,ppm 000 ppm

Cryogenic Liquid

Class 2 also includ
liquefied by cooling to

cryogenic liquids (gases that have been
rature of -130°F/-90°C or less).

There is no label
They generally hav

cifically for cryogenic liquids.
Is or placards used for gases.
However, many co nsportation of cryo-
genic liquids are no nciled with the words
“Refrigerated Liquid roduct instead.

e same

Cryogenic liquids prgsent several hazards:

nsion ratios. Liquid
ratio of 696 to 1. A
displace oxygen in the

azard, particularly in
e The high expansi

as.
t any flammability or
toxicity risk is greatly increased becausetthere is so much more

volume of product present in a releas
¢ Some cryogenic liquids for
when in contact wj
on asphalt).

 Cylinders or tank cryogenic liquids may fail cata-
strophically (BLE

) ed tg, flame, radiant heat,
or other high temperatures. much like pressure
vessels in an emergency.

* Cryogenic liquids ime-sen d cannot be stored for too
long before they
or tank has been/damag

f a cryogenic cylinder
the danger is even great

nitrogen, for example,
large release of a cryo
atmosphere and
enclosed spaces

ck-sensitive mixtures
Is (e.g., liquid oxygen

lation compromised,
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Class lam le and
Combustible Liquids

Flammable Liq

Flammable and combustible liquids are @istinguished by flash
point. Flammable liquids (e.g., ga cetone, toluene, and
methyl alcohol) are generally definm:j DOT as those with
flash points not moge than 140°F (60°C)*whereas combustible
liquids (see next p above 140°F (60°C).

Simply put, flamma sily at ambient tem-
peratures, whereas st be heated first.

)

GASOLINE

mable and combus-
lface value. The DOT
fIammabIe I|qU|ds with flash points at or
combustible liquids
stible liquids that are
ove their flash points

Caution: Always che
tible liquids rather t
allows some Class
above 100°F (37.8°
for transportation.
intentionally heated
may be placarded a

e The vapors of fla ier than air and will not

dissipate rapidly. lon,sources if you can do
so safely.

¢ Closed container§ exposed to direc e impingement are
likely to fail unless cooled quickly.

¢ Gasoline, one of the most comm
incidents, is genera
that will melt whe
creating a major m.

e Using water on liquid fires (e.g., gasoline)
can dramatically sprea i oduct and water are
not confined. Thus firefighters wi imes let the product
burn and protect exposures instead.

* An oxygen-enric

oxidizers will grew i
e Warning: The wor@inflam,

mean nonflamm

ts involved in hazmat
minum cargo tanks
n fail rapidly, thereby

%) or the presence of
g flammable liquids.
mmable. It does not
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Class 3 - Flammable and

Combustible Liqui ntinued)

Combustible Liquids '

A combustible liquid
that does not meet t
a flash point above

and peanut oil) is one
hazard class and has
200°F (93.3°C).

A placard with the 4-digit.
below it (above left) i
rather than a flamm

ification number and a white triangle
roduct as a combustible liquid

* Combustible liqui
tures; they must

¢ Combustible liqui in hot environments
(e.g., if spilled on y).

* Oxygen-enriched oxygen) can cause
combustible liqui and burn more in-
tensely. Combust imilarly to flammable
liquids under the

¢ Oxidizers mixed with ¢ ible liquids‘€an produce explosive
combinations (e.g., a nd fuel oil).

at ambient tempera-

See pages 5-16 to
physical properties
other materials.
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Class 4,,Flam Solids,
Spontaneousiy ustible Materials,
and Dang t Materials

This class includes r than an explosive,
that is liable to cau or through retained

heat from manufacturing or processi also includes solids
and liquids that can be ignited readi Xposure to water or

air or that are highly reactive to water or air.

Div. Description
4.1 Flammable losives, self-reactive
materials, andfeadily combustible selids) (e.g., magnesium
[pellets, turnings ibbons], nitrocellulose, matches)

4.2 le materials (pyrophoric and
self-heating ., aluminum alkyls, charcoal
briquettes, m

4.3 Dangerous

calcium carb

ersistently once ignited.
ery dangerous under
much surface area
0 rapid and produce
explosion.

require the use of

Metal shavings, d
the right conditio
available to burn.
sufficient pressureithat it results ina d

* Small fires involving combustible me
special Class D extinguishin

¢ The use of water,
ate a fire involvin

¢ Burning metals p
corrosive, or asph

* Many of the water-reactive
and/or toxic gases when mixed with w.
very caustic (corrosive) solutio

can greatly acceler-
Is.
gases that may be toxic,

| produce flammable
. Some also produce
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Class 5 - Oxidizers and

Description
Oxidizers (e
calcium hyp
5.2 Organic peroxides (e.g., dibenzoyliperoxide, methyl ethyl
ketone peroxide, peroxyacet

PEROXIDE
o!

e combustion of flammable or
ing oxygen or other oxidizing
lent and explosive.

table; they are more
e new placards and
ger. (Older placards
2011 [rail, vessel, or

Div.

5.1 bromine trifluoride,

OXIDIZER

Oxidizers may ca
combustible mat
agents. The reac
Organic peroxide
dangerous than
labels (above rig
and labels may b
aircraft] and Janu

s can be

sed until January
y 1, 2013 [highway]

ives; they contain a
fuel and an oxidi . Withdraw to a safe
distance—at leas
Some organic peroxid
tive crystals on the o
Oxidizers and or
temperature, or ¢
Organic peroxide
and catastrophic céntainer failure (signi
guide number in the yellow and blue
If an organic peroxide reachesgi
tion temperature (
action that can't b

nstable, shock-sensi-
iner if exposed to air.
ct violently to friction,

away polymerization
d by a “P” next to the
ions of the ERG).
elerating decomposi-
e in a dangerous re-

xides should be kept
below their maxi age temperature (MSST), which
provides a margin of s

event getting to the SADT.
Organic peroxides are divided inw through G) based on
whether they detonate or deflagrate an w they behave when
heated under confh?M. Ty is,the most hazardous.
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Class ois s and
InfectiouS Stibstances

While all chemicals
primary threat with

egree, toxicity is the
6 has two divisions:

Div. Description
6.1 Poisonous materials (signified
or PG Ill) (e.g., aniline, arsenic, h
tetrachloride,
6.2 Infectious sub
(e.g., anthrax,

e

POISON
6

on, Inhalation Hazard,
cyanic acid, carbon

t placards)

* Avoid contact wit s substances.

* Good sources for products include your
local poison contr@l center, and the CDC.

* Pesticide container labels must include a signal word: Danger
(high toxicity), Wa igity), or Caution (relatively
low toxicity). The and crossbones icon
must be added if igh toxicity category
based on oral, inhalati ity (as distinct from
skin and eye irritation). 0 contain a flammability
statement: Extre ble, Combustible, or
Contents Under

¢ Division 6.1 mate i king groups (PG |, II,
or ). PG Il is the most dangerous and fias two hazard zones,
generally described as shown below. fPer 49 CFR 173.133,
hazard zone also depends o entration.)

than or equal to
200 ppm
1000 ppm

B
Y
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Class 7 - Radioactive Materials
Radioactive materi m hexafluoride, and

e. ur:
“yellow cake”) are c!red in !th in Chlter 1.
RADIOACTIVE | RADIOAC RADIOACTIVE I, "\
o

¢ The Radioactive Igll, and Il labels (first
radiation level as

ree above) reflect the
rface of the package
and 1 meter (3 fee .) Radioactive lis the
least hazardous, he most hazardous.
¢ Fissile labels are used for fissile materials (also called special
nuclear materials) t used to create an atomic bomb.
¢ The radioactive pl. t) is required only when trans-
porting Radioacti
¢ Radiation cannot
with special instr
¢ Protection from r
tance, and shield 11-13))
¢ Aninitial control zofie should be set wher€ radiation levels are at
or below 2 mR/hr @bove background leyel. If you can't confirm
radiation levels, u n ERG Guide 163.
* [solate 75 feet leak.
e Evacuate dow rs) for large spills.
¢ Evacuate 1000 feet major fire.
* Radiation exposur low as reasonably
achievable (ALA ommends the following
radiation dose li €es:

seen or smelled. Jkcan be detected only

bination of time, dis-

* 10 rem to protect valuable property
(if a lower dose is not practicable
e 25 rem to save a life pulations
(if a lower dose
These limits are
11-10.)

osures. (See page
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Class 8 rroswnaterials
Corrosives (e.g., suliiric acid; ic acid,‘@hd sodium hydroxide)

are materials thatd e destruction to living
tissue on contact. or liquids. They are
divided into two cat . Bases can also be
referred to as causti€s or alkalis.

Acids and bases damage the skin Hly different ways. An
acid will cause the tissue to harden even'as it eats away at that

tissue, thereby limit degree. A base will
soften and dissolve ore penetrating and
severe injuries. (Th produces a slippery
or soapy sensation.)*Often the extent of the injury is not immedi-
ately obvious, something ive burns (acids and bases) have
in common with therp

* The strength of agorrosive is measureghby pH. The pH scale
goes from 0 to 1 Materials with a pH
from 0 to 6 are a he stronger the acid.
Materials with a ic. The closer to 14,
the stronger the base.

* Corrosives are also
is independent o
percentage of an

concentration, which
centration refers to the
A concentrated acid
ncentrated one.

* Smoke from burning corrosives is also very dangerous.

¢ Acids and bases are not compatible with each other.

¢ Acids are not compatible wi . Contact with metal
gas.
e Some acids are i cids.

. are strong oxidizers.
e See also page 5-25 fo jon on gorrosivity.
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Class 9 - Miscellaneous

HazMrials

Miscellaneous haz known as miscella-
neous dangerous g sent a hazard during
transportation but d of any other hazard
class. This class in es:

e Materials that have an anesthetic, us, or other similar
property that could,cause extreme ann@yance or discomfort to

a flight crew mem correct performance

¢ Any materials tha CFR for an elevated

waste, or a marine p
Examples of Class clude adipic acid, PCBs, and
molten sulfur.
properties can cause

* Materials that hag
a lot of public concer en the hdzards are minimal.

¢ Because this class i of materials, it will be

necessary to obt rder to identify these
products and the
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(0 D Materials

ORM-D material mgans am suchias a consumer com-
modity that, althou i j o the regulations in
49 CFR, presents ransportation due to
form, quantity, and for Other Regulated
Materials.) There istho class number associated with

ORM-D materials. 10
Packages containing, ORM-D materials uld have one of the

labels shown below. r ORM-D materials.)
The ORM-D-AIR lal terial prepared for air
shipment. All other Id have the label on
the left.

CONSUMER COMMODITY

Do not underestim iated with products
packaged as consumer commodities. For example, a truck car-
rying a large shipment of cigarette lightersgmay contain the same
flammable product liquefied petroleum
gas (LPG). The qua ce the degree of risk
and the potential for ardous properties of
the chemical itself have d.

-
R,

R},
A
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Materials of Trade (MOTSs)

Materials of Trade F ﬁn
hazardous waste) that are caffied on a metor vehicle for one of

aterials (other than
the following reaso

* To protect the he otor vehicle operator
or passengers. mples include SCBAs, fire extinguishers,

and insect repellent.
¢ To support the operation and mainte e of a motor vehicle

(including its auxiliary equipment). Examples include gasoline

and spare batteri
¢ Todirectly suppor private motor carrier
(including vehicle r) for purposes other
than transportation by motor vehicle. Examples of such busi-
nesses include land est control, painting, plumbing, or
welding services. se businesses use can include
a wide variety of h rials (e.g., acetylene, propane,
oxygen, nitrogen, ticides, muriatic acid,
and asbestos).

It's beyond the scop
can be found in 49
key points:

e regulations, which

R 173.6. However, the following are some

e Although MOT q
can be harmful in

¢ Vehicles are not requi

* Vehicle operators
or emergency re
informed of the pr
the package cont ty).

* Vehicle operators-are not required to have formal training to
transport MOTs (although workpla fety regulations may
require they be trained i the materials).

y of these materials

rry shipping papers
although they must be
material and whether
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Canadian an Xican

Placardsi@nd Labels

nd Mexico are based
ilar to those used in
nces are highlighted
list. (Color versions
side of the front and

The placards and |

on UN recommend

the United States.

below, but this is by no means a

of these illustrations are providedccﬂv

back covers.)

* Most Canadian tr contain signal words.
Thus it’s importa ivision number at the
bottom of the placard to distinguish between similar placards.

¢ Mexican placards an s may be written in Spanish.

Canadian labels a may be written in both English

and French.

Subsidiary placar

or division numbegatthebottom

ay not have the hazard class

abels in Spanish

s or Division Number

J

A Subsidiary P/acar/o
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Intermodal

Hazard M Codes

Some intermodal ¢ le orange panel. The
bottom panel contai UN/NA identification
number. The top r three-digit hazard
identification code ( number).

identification codes can be found
idebook (ERG). However, in
following hazards:

A thorough listing of th
in the Emergency
general, the numbe

mical reaction
or self-heating liquid
lid

2 - Emission of ga
3 - Flammability of i
4 - Flammability of
5 - Oxidizing (fire-intensifying) effect
6 - Toxicity or risk ofsinfection
7 - Radioactivity
8 - Corrosivity
9 - Miscellaneous
Risk of spontaneou
or third digit in any

90 or 99)
used as the second

The way the numbe dis significant:
indicates an intensification of the hazard.
flammable liquid.

nitial digit is sufficient

* Doubling of a dig
The example above (33) signifies a hi

* Ifadigitis followed by zero
to convey the ha

* Digit combination
For example, 38 i
rosive, whereas 83 i
flammable.

* If the letter “X” precedes the hazard identification code (e.g.,

X80), the materiawct d sly with water.

order of importance.
ammable liquid that is also cor-
rrosive liquid that is also

A
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NFPA Marking,System

The NFPA 704 st ardMes thehealth, flammability,
instability, and rela by short-term, acute
exposure to materi fire, spill, or similar
emergencies. The igned for use at fixed
facilities. However,{these markings are'also sometimes found
on individual containers.

NFPA Credit & Disclaimer I

The NFPA has gra on of its 704 system
in this book for the ers. The text of the
paragraph below afnd symbol at the bottom of the page are
NFPAs. However, the j tion on the following five pages,
while based on NFP, as been edited to fit the format
of this field guide. F t language, refer to the current
edition of NFPA 704, Identifica of the_Hazards of Materials
for Emergency Res,

Copyright © 2007, Association, Quincy,
MA 02269. This warning system is inteRded to be interpreted
and applied only by, jduals to identify fire,
The user is referred
emicals in the NFPA
als, which should be
icals are classified by
to classify chemicals

to recommended cl
Fire Protection Gui
used as a guideline only.
NFPA or not, anyone usi
does so at their ow

What the 704 S

The NFPA 704 system uses a diam aped symbol that is
divided into four sections . The numbers and

symbols are explai es.
What It Signifies
Health Hazards

Color i
Blue Left
: Red Top ammability Hazards

i Instability Hazards
Special Information

J
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NFPA 704 Marking System (continued)

What the Numlrl‘val Explanation)

The top three sectio ol use numbers from
0 to 4 to identify th ented. The number
0 represents no sp number 4 indicates
a severe hazard. Iffthere is no number ¥adicated, assume the

worst (4) until proven otherwise. T rs have the following

general meanings for firefighters:

4 —Fire is too dan
equipment an
and obtain exp
doubt, allow th

3 —Fire can be foug
hazardous situa
sonal protectiv

2 —Fire can be fou
ards are prese
special equipm

1 —Nuisance haza uire some care, but
standard firefighting procedures can be used.

0 — No special haz ore, no special mea-
sures are need

standard firefighting
to a safe distance
dle the fire. When in
ire to burn.

ethods intended for extremely
remote-control monitors or per-
at prevents all bodily contact.

ures. However, haz-
fely only with certain

The bottom section containssi ation about special hazards.
NFPA recognizes three jon: the letter W with a
bar through it (W) to ive material, the letters
OX to indicate an o etter: to indicate a simple
asphyxiant. Howev m other information in
this section, such as"a radioactive symbol‘to warn of radioactive
materials.

According to NFPA t mean “do not use
water,” since some fog or spray, may be

appropriate in some . Rather, the W symbol means that

the material is unusuall i water and that water may
cause additional hazards. If you so cautiously and in
copious amounts.
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NFPA 704

ing Sy (continued)

S I\Mpec ¢ Explanations)

What the Num
Health Hazards

When numbers are y, it is based only on
the inherent physical and toxic pro f the material unless
the combustion or decomposition pNesent a significantly
greater degree of risk. Assigned numbers'feflect the health haz-
ards associated wit posure under emer-

gency conditions. rds associated with
chronic or repeated ow concentrations.

4 — Severe hazard. T terials can be lethal under emer-
gency condition iffs of the vapor or skin contact
with the vapor be fatal. Normal structural
firefighting clothing and A will pot provide adequate

protection agai ntact.

3 — Serious hazar n cause serious or
permanentinju ditions. Responders
require SCBA and full protective clothifig that ensures no skin

surfaces are exposed.

2 — Moderate haz n cause temporary
incapacitation ergency conditions.
Responders re and eye protection.

1 — Slight hazard. These cause significant irritation
under emergen recommended.
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NFPA 704 Marking System (continued)

What the Numlrl\vﬂ.led)

Flammability Haz

Numbers in this cat eptibility to burning.

4 — Flammable gases, flammable materials, very vola-
tile flammable liquids, Class IAWyrophoric materials.
Fire should be gdought by shutting off"the flow and cooling
exposed tanks al may be necessary.

3 — Ignites at amb s IB liquids). Water

lass IlIB liquids). Water fog
of the liquid. Water
to steam may cause

should be appli
that gets belo
frothing.

0 — Wil not burn.

Some people find it
numbers above. FI
ing the flammability
range, autoignition tem
failure due to fire expo
following informatio
this is not a comple .

h point relates to the
criterion for assign-
, such as flammable
and susCeptibility to container
ual importance. The
erence, but know that

4 — Any liquid or gaseous material that is
sure and has a flash point below 73’
point below 100°F (37.8

uid while under pres-
2.8°C) and a boiling

2.8°C) and a boiling
ids with a flash point
low 100°F (37.8°C).

(37.8°C), but not ex-

at or above 73° :
2 — Liquids with a flash poi
ceeding 200°F (93.3°C).
1 — Liquids, solids, and semisolid

(93.3°C).
0 — Materials that not b

ith a flash point above 200°F
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NFPA 704

ing Sy (continued)

What the Numbers Mont ed)

Instability Hazard

Numbers are assign on the susceptibility
of materials to release energy eithe selves orin combina-
tion with other materials. Conditiorﬂk, pressure, and fire
exposure were the primary factors considered.

4 — Capable of det omposition at normal
temperatures ludes materials that

are sensitive to*localized thermal or*mechanical shock. If
they are involved i sive fire, vacate the area.

3 — Capable of det sive decomposition, or explo-
sive reaction, b e a strong initiating device or
must be heate ement before initiation. This
includes materi thermal or mechani-
cal shock at el d pressures or that

confinement.

explosion-resistant locations.

2 — Violent chemic levated temperature
and pressure. s that react violently
with water or t explosive mixtures

with water. Fight fire rtable monitors if possible.
If necessary to iies with straight hose
streams from a 10

1— Normally stabl
materials may feact vigorously but
They may change or decompose o
or moisture. Use normal pr i
fire involving the

le if heated. These
violently with water.
xposure to air, light,
when approaching a

s are required.
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NFPA 704 Marking System (continued)

Limitations of FWing System

¢ The NFPA 704 m nformation regarding
chemical identity

¢ Hazards are iden Ith, flammability, and
instability. The system does not, for example, specify particular
type of health hazard (oral, derrﬂhalation).

* Where multiple chemicals are present; the ratings may or may
not reflect the hazards associated with specific chemicals.
Ratings may be of three methods:

* The Composit he maximum (worst)
ratings for all o ilding or area.

e The Individual "Method, used when there are only a few
chemicals prese a few that are of concern to
emergency res s for individual signs with the

* The Composit Vi ] ethod uses a single
sign to summ Idings or areas with
multiple chemi individual signs (as
described abo within the building
containing fewe¥ chemicals.

¢ These ratings maynot reflect the hazar,
chemicals beco

¢ While 704 marki
of potential haz
burning.

¢ If done properly, the
effects of local co
in a ventilated ar
responders may hat.

e There is no guarantee that the markings have been applied
properly. Use at least three referenc rces to confirm prod-
uct identity and associa erence sources may
include, but are n ire Protection Guide
to Hazardous M data sheets, chemi-
cal reference bo rmation centers, computer
databases, facility e singss plans, and facility

preplans.

that result if multiple

e of a building warn
arily identify what is

jnto consideration the
er a material is stored
However, emergency
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rials
Identlflc ioff@¥stemn (HMIS®)

tem (HMIS®) devel-
oped by the Natio sociation (NPCA) is
similar to the NFPA colors and numbers
(0 to 4) to quickly communicate th ive hazards. However,
HMIS® labels have a different purpcﬁy re designed to help
employers comply with OSHAs Hazard Comimunication Standard,
not to provide critic ncy responders. As

such, the ratings ar rchangeable with the
NFPA 704 system. mark of the NPCA.)

The Hazardous Ma

The HMIS® label has
for health, red for fla
physical hazards. Pr
for reactivity, but th
encompasses mor
peroxides, explosive
phorics, oxidizers,

in detail. However, ther key features:

* The blue bar ha
one for an asterisk (*)-i
repeated exposure.

* |con stickers are
organs affected a

¢ Required PPEisi
ers (see next pag

umerical rating and
ects can result from

emphasize the target
(see below).
nation and icon stick-

'393-HMI-W 6980

Icons for Ta al Hazards
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HMIS® (continued)

HAZARD

4= Severe Hazard
3= Serious Hazard
2= Moderate Hazard
1= Slght Hazard

supervisor or S.0.P.
handling instructions

° p

Face Shield &
Eye Protection | Gioves

: : @
Ful Dust
Sut Respirator

8§
Full Face’ Airline

Resprator | Resprator | Hoad or Mask
HMIS® ©2001 NPCA - Printed by JJKA - Neenah, WI « 1-800-327-6868 393-HMI-W 6980

Letter Desig ons for Required PPE

Note: The letter de or normal workplace
conditions and hav EPA Level A through
D PPE designation ponse.

ations foRPPE ar

Caution: HMIS® rat
representing minim
cant hazards or ris
on MSDSs under 2
to provide them. H
mented HMIS® progra
exclusively from J. J. Ke

s are based on a
hazards or risk, an

rating scale, with 0
representing signifi-
ings are not required
reparer may choose
ed with a fully imple-
s may be purchased
8. The ratings for the

* — Chronic Hazard. Chronic (long-ter
result from repeated overexpo

0 — Minimal Hazard. health.
1 - Slight Hazard. sible injury possible.
2 — Moderate Haz minor injury may occur.

) health effects may
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® (conti

Flammability Ratings
0-

Minimal Hazar
1 - Slight Hazard.

e preheated before
ignition will oc lids, and semi solids
having a flash point above 200°F. (Class I1IB)

2 — Moderate Hazard. Materials th e moderately heated
or exposed to high ambient temperatures before ignition will
occur. Include i j int at or above 100°F
but below 200°

3 — Serious Hazar ignition under almost
all normal temperature conditions. Inclides flammable liquids
with flash points bel °F and boiling points above 100°F,
as well as liquid oints between 73°F and 100°F.

4 — Severe Hazar gases_or very volatile flam-
mable liquids i °F and boiling points
below 100°F. ontaneously with air.
(Class IA)

Physical Hazard R

0 — Minimal Hazar
under fire cond
ize, decompos

1— Slight Hazard. Mat
become unsta
sures. Material
hazardous poly

2 — Moderate Hazard. Materials that
undergo violent chemical changes
and pressure with low ris
violently with w

3 — Serious Hazar
with water and

ormally stable, even
with water, polymer-
ct. Non-explosives.

normally stable but can
peratures and pres-
iolently with water or undergo
ce of inhibitors.

e unstable and may
normal temperature
. Materials may react
pon exposure to air.

m explosive mixtures
tonation or explosive reac-
tion in the presence nitiating source. Materials
may polymerize, decompose, ct, or undergo other
chemical change at normal temperatre and pressure with

moderate risk ion
4 — Severe Hazard eri dily capable of explo-
sive water rea , e sive decomposition,

polymerization at normal temperature and
pressure.
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Military Markings
The military has it

s' nv/ste identify detonation,
fire, and special hazards.

The Markings

Materials are divided into four categories based on the relative
detonation and fire hazards. The s are shown below.
(Note: The numbering scheme is opposité that of the NFPA 704
and HMIS® system e greatest hazard.)

Division DOT Equivalent
1 Class 1.1
2 Explosion with fragments Class 1.2
3 Class 1.3
4 Class 1.4

Three additional sy te the following:
e Chemical hazard
Red = toxic agen
Yellow = harassin
White = white ph
¢ Apply no water
¢ Wear protective

as)
, smoke producers)

identify their cargoes.
e vehicle, it's a good
. Use caution around

any military vehi ident or fire.
¢ Military shipmen es ported in unmarked
vehicles for security.
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Other: rkin stems

It's beyond the scope of thl!ok to caver all of the marking
systems you might ing are some of the
more common one

Other Packagi ion Markings
* “Inhalation Hazard” is used for mate that are hazardous
by inhalation (e.g@anhydrous ammoni

e The UN3373 lab

* “Marine Pollutant ges of marine pollut-
ants, except whe other DOT placards
(e.g., poison or flammable liquid) as appropriate.

e “HOT” signifies mat are placed into transportation at
elevated temperat ion: Bulk containers transport-
ing molten aluml sulfur are stenciled with the
word “molten” a he product instead.)

o “Keep Away Fro If-reactive materials
(Division 4.1) or ion 5.2).

* The fumigant ma rt vehicles or freight
containers with la ated or is undergoing
fumigation.

e “Cargo Aircraft
transport but rest
are prohibited o
permitted on passeng

e The “Empty” label i
that has been em

* “Overpack” signifi

* Package orientat
materials.

¢ “DOT-SP” or “DOT-E” (not shown
rized by special permit

¢ Most nonbulk pac
with the proper s
contain the produ

tious substances.

€ hame

g that has been fu

ge intended for air
ecause the contents
exceed the amount

materials packaging
s much as practical.

ialslin an inner package.

te liquid hazardous

s a package autho-
pectively.

ntainers are marked
packages may also
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INHALATION
HAZARD
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Other Marking Systems (continued)

Agricultural Croacide Labels

Labels on nonbulk gricultural chemicals
and pesticides disp that can be used for
identification and his information may
include, but is not li

ted to:
ion (e.g., insectici!! rodenticide, organo-

e Danger (high t Poison and a skull
and crossbonesillustration if the product fits into the high
toxicity category b, ral, inhalation, or dermal toxicity
(as distinct fro irritation)

¢ Name of pesticide
¢ Pesticide classifi

phosphate, carb
¢ Signal words:

* Caution (relati
¢ Flammability sta mable, Flammable,
Combustible, or e
First aid stateme
Precautionary statément (e.g., Keep Ou
Hazard statementgfe.g., Environmental
Ingredients:
¢ Active ingredie
¢ Inert ingredien

requires a particular
¢ Information about
¢ Environmental inf
* EPAregistration n

(PCP) number (
* EPA establishme

f Reach of Children)

tage by weight
weight (unless EPA
t to be listed by name)
if.applicable)

pest control product
identify the product
Packing Group Desi

ers and labels, when
indication of the degree of danger

A packing group des|
applicable, also pro
presented by the material:

Packing Group (PG) Degree of Danger
|

Great
Il r edium
1 inor

J
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Other Ma

P Syste*ontinued)
Facility Signag (Remw HA)

Pay attention to sig
another indication

following are just a examples.

of a facility. This is
Is are present. The

CAUTION CAUTION TION
/ CAUTION
FLAMMABLE ‘3‘

POISON RADIATION AREA

Pipeline Marke

terials must
ust contain
rning), product ideptity |-

ENERGENCY

d lcaLL coutec|

(o055

Pipelines carrying h
be identified. The pi
a signal word (e.g.,
(or class), name of t
a 24-hour emergen

Zcmrom—-mD
mz—rmo—T

Look for pipeline markers where they intersect with a street or
railroad track. Howewer, know that markegs are not always exact
indicators of pipelin don't always follow a
straight line betwee rkers an approximate
guide only until you e pipeline company.

Pipe Marking S
Many facilities in t llow ANSI Standard

A13.1-1996 for pipe , it is a standard, not
a regulation, so view label colors with cautjon.

Label Color er ANSI standards)
Yellow
, tOXic, corrosive, radioac-
re, or high pressure)
Green iguid mixtures
Blue Low-hazard gases eous mixtures
Red Fire suppression mate

Facilities elsewhere
ared label indicates
dangerous fluids, a

zard, ayellow label indicates
I indi‘s low-risk fluids.
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Globally Harmonized System

tem of Classification
d as an international
effort to standardiz emicals and commu-
nicate health and safety bels and safety data
sheets (SDS)—the equivalent of arﬁ.

The GHS is a voluntary system that cam®be adopted in whole
or in part. Howeve tries adopt the GHS

into regulatory requ ing on the regulated
community.

It's beyond the scope is. book to cover the GHS in depth.
However, the followi light key points. (A brief over-
view of safety data w they differ from MSDSs is

provided on page 1

GHS stands for the
and Labelling of Ch

Hazard Classe

There are three major hazard groups within the GHS:
* Health hazards
* Physical hazards

e Environmental h

Health hazards are divi listed below. Many of
these classes are fu nt categories based on
set criteria, but the ond cope of this book.

Acute toxicity
Skin irritation/corrosion
Serious eye damage/e
Respiratory or ski
Mutations in ger
Cancer
Reproductive toxicity
Target organ systemic toxicity - osure
Target organ systemic toxicity - repeated exposure

Aspiration hazar
Chemical mixture

conti pag
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Globally onize tem (GHS)
» |

Hazard Classe

Physical hazards
these classes are further divided into differt
set criteria, but the details are bey

ses below. Many of
t categories based on
cope of this book.

Flammable liquid
Flammable solid
Flammable gase
Flammable aero
Pyrophoric liquids
Pyrophoric solids
Self-heating subs
Substances that, water, emit flammable gases

Oxidizing liquids
Oxidizing solids
Oxidizing gases
Organic peroxide
Self-reactive substances

Gases under pressure
Explosive substa
Corrosive to met

explosive articles

hemicals that are hazardous
ivided into categories.

Environmental hazards
to aquatic life. This ¢

Signal Words a i Statements

The GHS uses two signal words to communicate hazard level.
Danger represents a more sever Warning represents
a lesser hazard. (The sed in the GHS.)

ed standardized statements
Il under the major headings

The GHS contains a
for use on labels. Th
below. (The details are beyo

Physical hazards

¢ Prevention of po i
¢ Appropriate actio e
¢ Environmental protectio

Special stateme

3-37
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Globally Harmonized System (GHS)

GHS Pictogra

Under the GHS, e
pictograms for use

v ¥

ecific red and black
a sheets (SDS).

GHS Pictograms and Hazz

lasses

Carcinogen
Respiratory Sensitizer
Reproductive Toxicity
Target Organ Toxicity
Mutagenicity
Aspiration Toxicity

GHS Labels

The GHS does not specify label format,
standardized label elements: sy

signal words (Da
(standard phrases ned
describe the nature"of the

Environmental Toxcity

Explosives
Self-Reactives
Organic Peroxides

Gases Under Pressure

Irritant
Dermal Sensitizer
Acute Toxicity (harmful)
Narcotic Effects
Respiratory Tract Irritation

it does specify three
(the pictograms above),
d hazard statements
ss and category that
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Globally

GHS Transport

This chart shows th
the inside back cowv

onize

cve

for color versions.)

tem (GHS)

ms

rd) pictograms. (See

GHS Transport Pictogra

Flammable Liquid
Flammable Gas
Flammable Aerosol

Pyrophoric
(spontaneously
combustible)
Self-Heating Substances

Substances Which,
in Contact with Water,
Emit Flammable Gases
(dangerous when wet)

Explosive Division 1.4

Explosive Division 1.5

Explosives
Divisions 1.1, 1.2, 1.3

Explosive Division 1.6

Compressed Gases

Corrosive

Marine Pollutant
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Urban Search & Rescue (US&R)

MWNm

When hazmat or W n search and rescue
operations, rescuers systems. The follow-
ing are from FEMAs al Urban Search and
Rescue (US&R) Response System Field ©@perations Guide.

Structure/Hazards Evaluatiﬂrking (FEMA)

Once the structure i
with orange spray p
carpenter crayon or |
ous materials conditions, and team or co

e (2' x 2') square box
ible entrance. Use a
he date, time, hazard-
any identifier.

Structure is accessi for

h and rescue am- 6/25/08
search a SCU 0723 hrs.
age is minor with little"danger of farther HM - none
collapse. CNT - E10

Structure is signif
Some areas are relatively safe, but other
areas may need shoring, bracing, or re-
moval of falling and

6/25/08
0723 hrs.
HM - nat. gas
CNT - El10

Structure is not sa
rescue operations and
to sudden additional ¢
search operations
nificant risk. If res
undertaken, safe ha ea

evacuation routes should be created.

6/25/08
0723 hrs.
HM - nat. gas
CNT - El10

Arrow located next to a marki

dicates the direction

to the structure, s HM - nat. gas
box need to be ma rom CNT - E10

indicated entrance. Y
Once a hazard (e.g., natural gas) has beem'mitigated, draw a line

through the HM notati du markings with the time
and team/company i er.

6/25/08
0723 hrs.
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Urban h&R (US&R)
v(c inued)
Search Assess MA)

of search and rescue
you enter to indicate
e “X” as you exit the

Use orange spray p
operations. Draw a Single slash (2' x 2'
search operations in progress. Co
structure, floor, room, or area.

Whe

Use a carpenter cr r chalk to indicate additional

information:

* Write the date an .

e Put your team or e left.
* Note hazards on the right.

Indicate the number of live and deadgictims still inside the

structure beneat no victims.

1 - DEAD

Be familiar with any vari
agencies leave the

y might use. Some
victims are located.
Others use an “X” note the number of
victims removed fro addition to any still inside.
(Examples are provided o in ge.)

The location of victims inside a building must also be marked with
spray paint, survey

(o) markers. And all mark-
ings must be updat en oved. This prevents
a duplication of eff and nders safe.
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Urban Search & Rescue (US&R)
Marki stem inued)

Other Marking '

The markings on t
2003 Field Operatil
them to communicate additional in
the FEMA markings, with the follo

f FEMAs September
encies have adopted
n. They’re similar to
ptions:

identifier.
te dead victims, and

¢ Indicate entry tim
e Use “V’to denot
“X” to denote no
If you're unable t

of completing the orange “X.”
When You Enter Xit
rch

6/25/08 ! 6/25/08
| 0723 hrs.
|
|
2o | B0 M -

|

0702 hrs. 10 s CHEMS '£6702 hrs CHEMS
|
|
| 3-V
‘ 1-%

Use the markings b ions:

Draw a “V” indica jal victims

If victims are co agcircle around the “V”
Write the number
If victims are confifined dead, draw a le around the “V” and
a line through it. Write the number of dead victims below.

If you find both live and dead victi both symbols.

Use an “X” to indicat e been removed.

If a victim’s locatio| r where the markings
are painted, use ward the victim.

draw a circle instead

When You Exit
Incomplete Search

Potential Confirmed All Victims
Victim Alive Removed
CNT

E10
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n

distinct enough that
rdous materials are
available.

involved, even whe
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This chapter provid
they’re used for, and gen

level personnel.

different containers, what
nsiderations for awareness
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G?al Overview
What This Chapter Co's

This chapter group-es as listed below.
Nonbulk Packagi

Bulk Packaging (other than thos

Intermodal Tanks

Cargo Tanks

Rail Cars

Facility Containe
Pipelines

Each is described bri
products they are li
information, howewv:
pages to avoid repe

an emphasis on what types of
in. The most important safety
solidated into these first three

Container Rec

* Container shape should be used for initial assessment only.
Always confirm th i ugh labels, placards,
shipping papers, ets, facility preplans,
and/or informatio rty.

* Placards are notr orting less than 1001
pounds (454 kg) of a Tal odity. (See page 3-7)

¢ People do not al e proper containers.
This is particularl te homes. It can also be
a problem in oth i eople are not aware
of storage regulations or choose to ignoge them. Be especially
wary of unlabeled containers and abandoned drums.

* Tanks are sometimes referred to ecifications to which
they were built (e.g. While it's not neces-
sary to know the ful to recognize the
shorthand expres esponders might use.
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General Overview (continued)

General Warmrr v‘

¢ Small containers
only difference is
* Empty container
they have been cl
with a residue of flammable liqui
the flammable range. There can
of vapor pressur
* Any container ca
or weapons). Be
¢ Containers with ¢
tive to shock and friction. They should
potentially explosive

s as large ones. The

us as full ones until
ned and purged. FOF example, a container
ill have vapors within

m a significant amount

ithin the container.

ntraband (e.g., drugs

n be extremely sensi-
treated as if they are

Container Fail

¢ Any container ex
to failure. Severit
of container and

* Most metal containers can BLEVE whe
pressure exceedshithe capacity of th
relief device. (A
explosion.)

e Aluminum tanks
they fail, they can do so
ment problem.

* Plastic containers e plastic is made from
hydrocarbons, it s el that will add to the
fire load. Plastic also release tox pors when burning.

¢ Overpressurized drums can fail catastrophically if disturbed
even slightly. Be alert to signs of i ing container failure
(e.g., drums that hav | shape, drums with
bulging ends, or emperatures).

* Rusty drums are ince the metal might
be severely weak

pingement is subject
pending on the type

heated if the internal
ontainer or a safety
id expanding vapor

fire. However, when
ating an immediate contain-
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Gener erview, tinued)

Pressure Vess

* Any container wi
catastrophically f

er pressure can fail
ment. Withdraw im-

mediately.

* Large pressure vessels can fail wi 0 20 minutes or even
days after the container is first .:‘trea BLEVEs have been
known to throw debris almost a mile ( lometers). The great-

est danger is gen
significant risk at t
distances of 0.5 t
the product.

* Arising sound from
the tank due to fir

e Gases or liquids
A large release
create an asphyxi
or low-lying area
distance from the
incident.

tank, but there is still
suggests evacuation
eters), depending on

relief device and discoloration of
ns of an impending BLEVE.

e have high expansion ratios.
in the atmosphere and
y in enclosed spaces
ravel a considerable
ase the scope of the

Cryogenic Liq

* Cryogenic liquid ¢
The same warnings re
¢ Cryogenic liquids
compressed gas
* Cryogenic liquids nnot be stored for too
long before they a cryogenic cylinder
or tank has been damaged and the insulation compromised,
the danger is even greater
* Cryogenic tanks can ex
ent temperatures
Vapor “burping” fr
a problem.

e Cryogenic liquids are Id 0°F/-90°C or lower).
Contact can cause severe frostbi S.

* Some cryogenic liquids form extremely shock-sensitive mixtures
when in contact VVJ rials (e.g., liquid oxygen

like pressure vessels.
ntainer failure apply.
pansion ratios than

mal venting as ambi-
arm up and expand.
ually not indicative of
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Nonbulk Packaging

The majority of hazr"ﬂbulk packaging. But
small containers caffbe just angerous as larger ones in an

emergency. The on of the incident.

For the sake of sim
as relatively small packages or containers” To be more specific,
nonbulk packaging has maximum s as follows: liquids
(119 gallons or 450 liters), solids (

882 !nds or 400 kg), and
gases (water capacity of 1000 pounds or'454 kg).

g may be described

¢ Bags are used for
and caustic powd

fertilizers, pesticides,

Bottles

* Bottles are used {§or liquids and soli’ including laboratory

reagents, corrosive liquids, and antifreeze.

* Glass bottles do not often contai ble liquids due to the
risk of breakage, b re allowed in limited
quantities in spec

* Brown bottles are
tive materials, su

t-sensitive and reac-
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NonbulPkaginﬁntinued)
Boxes v

n be found in boxes,

ckaging for other con-
tainers. Boxes ar and solids, but they
can also contain small compressed gas'cans or cylinders.

¢ Absorbent or vermiculi t be used to protect inner packag-
ing and help abso ts in the event of breakage.

¢ Almost any kind
since they are co

Multicell Packaging

* Multicell packaging is iquid products like specialty
chemicals, corrosiv

* [tconsists of a for olystyrene box encasing
one or more bottl

Carboys

¢ Carboys are used for liquids such as acids, bases, and water.

* They consist of gl as 2 encased in outer pack-
aging usually ma om .
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Nonbulk Packaging (continued)

> &

Jerricans

¢ Metal or plastic jemiicans are used for liquids such as antifreeze

e Drums are used
lubricating greass D
mable solvents, and poisons.
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Nonbul kagin tinued)

Cylinders v

r hazardous materials
ries, and pesticides.
They contain a propellant, which is oftefi a flammable gas.
¢ Uninsulated cylinder: center) are used for pressurized
and liquefied gas cetylene, LPG, chlorine, and

oxygen.

¢ Insulated cylinde
such as liquid ar

¢ Most compresse
relief device to p
ever, relief devic
cylinders.

* Pressure relief d
highly toxic mater
strophic failure in
threat than the potenti
ate increases in tem

¢ If a cylinder is k

alve is damaged, the
pressure of the g
erable distance,

pro he cylinder a consid-
r missile. Itcandoa
lot of damage to anything in its path. The larger the cylinder,

the greater the danger.

for cryogenic liquids,
d oxygen (LOX).
ped with a pressure
posed to fire. How-
are not required on’some of the smaller
cylinders containing
ases the risk of cata-
considered a lesser
charge due to moder-
to the cylinder.
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Bulk Packaging
The larger bulk pac

M;vn th lowing pages may be
found on various transport vehicles or at fixed facilities.

Bulk Bags

» Bulk bags are used for solid materials such as fertilizers, pes-
ticides, and water tr, emicals.

Portable Bins

¢ Portable bins are u 1d materials such as ammonium
nitrate fertilizer and calci i

* They are commo areas.

Nonpressure P

chemicals, liquid
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Bulk

ging qinued)
Onm

Ton Container

Union Pacific Railroad

e Ton containers a
sulfur dioxide, and"phosgene.

* Ton containers are cylindrical tanks approximately 8 feet (2.4
meters) long and r) in diameter. The valves are
located at one en ctive cap.

e They are transpo il cars and trucks. They are
also commonly f facilities.

¢ Ton containers m “one tons,” “one ton
containers,” “MC- drums.”

es such as chlorine,
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Bulk Packaging (continued)

Radioactive Prpvas and Casks

Sl

Small Pagkages and a Cask (Not to Scale)

¢ Radioactive mate variety of packages,
from small nonbu sks. You should rec-
ognize radioactive packaging more by labels or placards than
by container shape the containers can vary greatly
and can be packe boxes or crates.

* Excepted packa r materials with extremely low
levels of radioactivity (e.g., smoke detectors). These packages
range from cardb oden or steel crates.

* Industrial packa Is with low levels of
radioactivity (e.g. s and concentrates).
Packages can be ood, or fiberboard.

» Strong-tight pack; ials with low levels of
radioactivity (e.g. ontaminated rubble).
Packages can be od, or fiberboard.

e Type A package t small quantities of
radioactive materials wi er concentrations of
radioactivity (e.g., radi and low-level waste).
They typically ha er one constructed of
fiberboard, wood, ges are designed to
protect and retain rmal transport condi-
tions and in minor-accidents.

¢ Type B packages, used for materia
radioactivity, range from
steel casks. Typ

nstructed of steel,
es are used for ma

the highest level of
rge, heavily shielded
transport spent fuel,
high-level radioa centrations of some
isotopes. Type B are designed to protect and retain

their contents in mino accigents conditions.
¢ Type C packages (authorized fo tional shipments but
not domestic use) are used for air trangportation of materials

with high levels o i ivi e designed to withstand
severe air transpo de
¢ Type B and C packages ar at contain potentially

life-endangering
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In oda ks

iners a'owing infpopularity throughout

med “intermodal” be-
two or more modes

Intermodal tank co
the United States a
cause they can be
of transport (e.g.,

Each tank is contained within eit x-type or beam-type
frame for easy handling and stackir:ﬂtransportation. Most
are about 20 feet (64l meters) in length, 8%r 8.5 feet (2.4 or 2.6
meters) wide, and eters) tall.

Nonpressure |

Source:
ion Pacific Railroad and NFPA

* Nonpressure intermodal tanks are use:
terials, including
and other toxics.
and other food gr

* These tanks can also

rliquid and solid ma-
solvents, pesticides,
or alcohols, whiskey,

-101 or IM-102.

Pressure Inter

Source:
Union Pacific Railroad
and NFPA

under pressure, li
They can also car
or aluminum alky|
* These tanks can IMO Type 5 or DOT
Spec 51.
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Intermodal Tanks (continued)

Cryogenic Inter v‘mers

Source:
Union Pacific Railroad

¢ Cryogenic tanks
liquid argon, nitro
* These tanks can

fied gases, such as
helium.
O Type 7.

Tube Modules

Source:
Union Pacific Railroad

¢ Tube modules are ases, such as helium,

nitrogen, and oxygen.
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Inter Tanks

Intermodal Co inemmg

The illustration bel

tinued)

the information that
might be stenciled beyond the scope of
this field guide to godinto detall as to whatihese markings mean.

It is more important that you kno look for so that you
can relay that information when you c 1.

are stenciled on both
te who owns the tank;
By cross-referencing

shipping papers of‘computer databases,
onders can determine the tank’s

this information
the shipper or emerg
contents.

e The specification
reporting marks.
was built. This
by a number. It c
being transporte

e found on both sides near the
rds to which the tank
” or “Spec,” followed
e the type of product

continued next pag

SCXU 230801 8
BER 22T5
MAX GROSS 20320 KG
44800 LBS
TARE 3070 KG
6770 LBS

CAPACITY 24000 L
6340 US GAL

SCXU 230801 8
BER 22T5

RID
DOT-E8623

AAR-600 Marking
Specification Marking
— DOT Exemption Marking

Y

Source: Union Pacific Railroad

J
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Intermodal Tanks (continued)

Intermodal Corrvacontinued)

* A DOT exemptio. ed if the material is
rized by the DOT. It
will be indicated the container. (This
will soon be repla€ed by “DOT-SP” to signify that the material

is shipped by special permit.)

* An AAR-600 marking may be incM}he tank conforms to
requirements spegified by the Association of American Rail-
roads (AAR). ‘A tank can be used for
rail transportation hereas ‘AAR-600NR”
means that it can

* A two- or three-letter code identifies
registry. This code i
container size an

* The capacity ste icate in pounds the weight of

i weight the container

th (container weight

rrent regulations, it's

d with only two of the

previous page.) The

in gallons or liters.
provides additional

e tank’s country of
by four numbers that signify the

is designed to ¢
and maximum cal
possible to encou
three required wei
markings might a
* A dataplate attac
technical, approv
e UN/DOT placard.
transporting hazardo
* Some intermodal co
shown on page 3
4-digit UN/NA ide
two-or three-digit
tification number).

ts, as illustrated on t
include the capaci

termodal containers

ble orange panel, as
contains the product’s

ber. top panel contains a
i de (or hazard iden-

ion numbers that can
TREC, to determine

The transport vehicles also
be used, with the ai
the products involv
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¢ Highway incidents: Lo identification number
or license plate number of the unit.

¢ Rail incidents: Note the rail car numbe

Y
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The illustrations a

Cargo Tank Trucks
generalizations on

es?on ‘
ly*and should not be
identification. For

tanks have an ellipt
pear circular instea
hide distinguishing ¢haracteristics.

Atmospheric-Pressure (NoMsure)
Cargo Tanks (

following pages are
ied upon for positive
6 or DOT-406 cargo
e rear, but some ap-
e insulation that can

* Atmospheric-pres
are used to transp

pressure cargo tanks)

ch as gasoline, diesel
or jet fuel, and k bustible and poison
liquids. However, d products.

* Some of these tanks have multiple compartments, each with

different products i of compartments by
counting the num .
¢ These tanks can C-306 or DOT-406.

Low-Pressure Car -307/DOT-407)

=iy

* Low-pressure car

sport flammable and
combustible liqui
variety of other liqui

IVé§, some poisons, and a wide
* Many of the tanks are

insulate mperature-sensitive
commaodities.

* These tanks may or may not artmented.

* Some low-pressu ternal stiffening rings
as illustrated abo ow ot.

* These tanks can also be -307 or DOT-407.
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Cargo Tanks (continued)

Corrosive LiunvHC-NZDOT-M 2)

* Corrosive liquid transport corrosive
liquids and other iquid products. They
can also be used

e These tanks are generally built as a single compartment, but
some have multiple

¢ Corrosive liquid c
because they car

* These tanks gene iréular cross,sections and external
stiffening rings th th. However, some
have insulation o al the distinguishing
characteristics.

¢ Corrosive liquid c
of corrosive-resis
tank in line with t

* These tanks can

o tanks may have a*€ontrasting color band
t paint or rubber material that circles the

C-312 or DOT-412.

-
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(spherical) heads. The upper two thirdS*are generally painted
white or another i ct heat from the sun.
¢ These tanks can C-331. The smallest

ones are someti
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Car nks (cTed)
Cryogenic Liq CMnk( -338)

transport gases that
; reduction. Examples
include liquid oxygen (LOX), nitrogen, and argon.
¢ The fittings are housegsi abinet at the center or rear of the
truck.
* The tanks are ge
or the words “Ref
* These tanks can

d with the name of the product

Compressed G

e Tube trailers car i compressed gases,

Pneumatically Offloaded Ik) Hoppers

own as dry bulk hop-
ium nitrate fertilizer,
dry caustic soda, i ent.
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Cargo Tanks (continued)

Molten Sulfur M‘

* Molten sulfur ca
the product is ve

s primarily because
0°F/121°C). It is not
unusual for a fire s, because the sulfur
runs down betweén the tank and the outer jacket, igniting the

insulation.
Asphalt TrailerA

¢ Asphalt trailers tra (a mixture of asphalt
and a flammable or co

-
v p
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Car nks (continued)
Van Trailers an ruw
Hazardous materia in nonbulk or bulk

containers inside v.

Source: Union Pacific Railroad

¢ Trailers and trucks
the hazardous m
e Even when a pla
the shipper or dri
placards. Assum
hazardous materi
¢ Van trailers and xed load of different
chemicals. Chec
¢ The contents of
of a driver’s route
facility and pick u
going to the next
confirm that the shippin
¢ |t can be difficult
how many contai
arranged in the tr

not be placarded, depending on
quantity being transported.

d, there is no guarantee that
or applied the correct
truck is transporting

nge over the course
er a partial load to a
ty containers before
ck with the driver to

ause of the way they are

Delivery Trucks

Hazardous materials
livery trucks. These not be in compliance
with 49 CFR. How lacarded. Often the
driver does not kno is carrying. There may be
no shipping papers to indica of hazardous materi-
als. This is where you need to be es lly alert to clues that
something isn’t right. When in doubt, asstime the worst and err

on the side of safetr

orted in ordinary de-
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Cargo Tanks (continued)

Cargo Tank Mawvﬂs

The following are s help you recognize
tankers that are tra terials.

¢ Common tank markings include company names and logos,
vehicle or tank identification nu ense plate numbers,

and UN/DOT placards. !
¢ Some cargo tankggare stenciled with t

easy identificatiol
¢ Tank color, thoug
times provide an
transported. For

commodity name for

indicator, can some-
type of product being

* High-pressure tan Ily have at least the top two thirds
painted white.

» Corrosive tank mes have a contrasting color
band of corros i int or ubber material on the

tank in line wit

* A manufacturer’s
(on either side) pr
construction. If in

it might be possib|
transported base

the front of the tank
t the tank design and
duct is not available,
e of material is being
ons.

must have shear or
crash box protecti Ives and rollover pro-
tection for the dome li s on top. A tank without these
safety featuresis m i nonhazardous and/

to determine what t
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il Cﬁ
Rail incidents involviiig haza's mate

quent. However, w

s are relatively infre-
can be very serious.

ion Pacific Railroad and NFPA

¢ Nonpressure tan
low-pressure ta
materials, including flam
mable solids, oxidi
water-reactive pro
some flammable,
vapor pressures.
* Nonpressure tank cars also carry nonha
as tallow, juice, and other food
* These tanks can ge
manway for acce:
top of the tank (u
valve underneath
one expansion dome wi
* These tank cars can also be reco
marking that begins with any of th

DOT-104, DOT-1 11
or AAR-211.

general service or
riety of hazardous
combustible liquids, flam-
, poisons, corrosives,
. They can also carry
ison gases with low

rdous materials such

hed by at least one
nd visible fittings on
have a bottom outlet
Ider n@hpressure cars have at least
er illustration).

d by a specification
ollowing: DOT-1083,
, AAR-203, AAR-206,

J
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Rail Cars (continued)

Tank Train® r

Source: Union Pacific Railroad

* The Tank Train®

* ltis a series of no d with flexible hoses
to allow for loading’and unloading the ¢ars from one end.

» After loading, the ho e purged of liquid and the valves
between them clo ally, isolating each car.

il and pesticides.

Pressure Tank Cars

VEGW, VW,

ion Pacific Railroad and NFPA

* Pressure tank cars tr. onflammable, or poi-
son gases under amples include LPG,
chlorine, and an nia. ever, they can also
transport other p S, ne oxide, pyrophoric
liquids, sodium al, motor fuel antikiock compounds, bro-
mine, anhydrous hydrofluoric acid, a

* Pressure tank cars typica

the tank, unlike the
ings or one or more
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expansion dome
* Pressure tank cars wil

formgof thermal protection:
white paint on the top two-thir k, insulation, and/or
jacketed thermal protection.

e Thesetankcarsc e re by a specification mark-
ing that begins wi o} : DOT-105, DOT-109,
D

DOT-112, DOT-114or
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Cryogenic Liq Tam

Sourcenion Pacific Railroad and NFPA

¢ Cryogenic liquid t that have been lique-
fied through tem mples include liquid
oxygen (LOX), nitfégen, hydrogen, ethylene, and argon.

* Cryogenic liquid tan be recognized by a ground-level
cabinet that hous gs.

e The tanks are ge d with the name of the product
or the words “Ref

* These tank cars d by a specification
marking that begi

High-Pressure

Source: Union Pacific Railroad

High-pressure tube amphased out in recent

years, but it may still'be possible to encounter one.

¢ Tube modules are used ses, such as helium,
hydrogen, and ox

* These units were less steel cylinders
permanently mou e an gpen frame car. Loading and
unloading fittings and

es located in a walk-in
cabinet at the end of the car.

* The few high-pressure tube cars that transport flammable gases
have safety relief dewvi hat ipped with ignition devices
which automatica(lw d vapors.

* These tank cars d by a specification
marking that begi
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Rail Cars (continued)

Hopper Cars rv‘

= il

== NVi==i117

Source: Union Pacific Railroa

Hopper Car
Pneumatically

Car (middle),
er Car (bottom)

¢ All of these hopper ca

* The first hopper car
on top. Itis used , such as coal.

¢ Covered hoppers nhaz s materials (such as
cement and grain) such as arsenic acid,
ammonium nitrate; sodium hydroxide, and calcium carbide).
Some of these materials are water-r €.

* Pneumatically unloaded ars frequently trans-
port hazardous ium nitrate fertilizer,
dry caustic soda, of these are water-
reactive.

e The pneumatically u
be recognized by a specificati

AAR-207.

either open or closed

(7))
c
(©)
-—
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=)
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=)
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}

pper cars can also
ng that begins with
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Box Cars

I

Source: Union Pacific Railroad

e Box cars can car
but they are also

kages of chemicals,
zardous materials.

Refrigerator Cars

Source: Union Pacific Railroad

le commodities that
rt.
azardous materials,

require heating o
¢ Although they general
they do run on chemi
* Diesel power unit e the cooling system.

These units can sourcgs in flammable atmo-
spheres. Refrige r to 500 gallons (1893
liters) of diesel fuel.

* Some cars are cooled by cryogenic lig@ids that are stored in
the area where the diesel normally located.

* Refrigerated cars typi arbon dioxide in their
cooling systems. phosgene gas when
burning.

* These cars look simila ars, but can be differentiated by
the refrigeration equipment e ne end of the car.

J
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Rail Cars (continued)

Multiunit Tank Fv‘

&
_ 1Source: Union Pacific Railroad
ansport ton containers (sometimes referred
re drums”) with lique-

e, and phosgene.
marking that begins

¢ Multiunit tank car:
toas“onetons,’”
fied gases such
¢ These tanks may

with DOT-106 or

Trailers and Co Flat Cars

at Car

Hazardous materia
containers loaded o
ordinary fifth-wheel trailer that can be towed by a tractor unit on
the highway. A container- -on- -flat-ca ) may be a box type
unit or an intermodal co Is. Some containers

in various types of
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Rail Car Markings v

Some rail car mark
forms of transporta

d)

those found in other

e Standard UN/DOT placards are rail cars. However,
some particularly hazardous prodwain flammable gases,
explosives, and pgisons) are identified®®y setting the placard
against a square e page 3-5.)

e Company names on tank cars owned
by the shipper or

e A commodity ste
that are particularly
add it voluntarily.
the right side of t

il (product name) is*required for materials
us. However, a shipper can also
ity stencil, if present, will be on
face the car.

w some of the other
nd the scope of this
ings mean. It's more
ow what to look foréso that you can relay
you call 911.

The illustrations on
information stencile
book to go into deta
important that you
that information wh

* Reporting marks
and both ends of

d on both sides (left)
marks and number

be identified if it is on ccident. They can be
used to obtain inf ents from the railroad,
shipper, or CHE

(water weight) stenciled n f the car.
rail car. It also in

Also shown on the next page are features. The ends
of the tank are described as the A end andthe B end. The B end

is the end with the ke w hink “B” for brake).

ontin

J
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Rail Cars (continued)

Rail Car Markirvm

UTLX 00000 rks and Car Number

CAPY 00000 GALS U
000000 L

ank lShell

Handbrake Wheel
(at “B” End of Tank)

UNION TANK CAR CO

| UTLX 00000 «————

Coupler
Air Brake Hose

Truck Assembly

- . Manway
Fittings Housing 5
Safety Platform [ Safety Valve
Water Capacity
of Tank
DOT Specification M goTiatows
Safety Valve Test and 0018

D 00 00
UE 00 00,

Tank Test Information

r N4
Source: Union Pacific Railro;
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ers

Hazardous material
of containers. The n

an be tflxe cilities in many types
only on large storage
tanks and piping s g else was covered
earlier in this chap se tanks can range
from a few hundred ons or liters to milliens of gallons or liters,
depending on the facility.

Atmospheric (Nonpressure Fi!d-RoofTanks

¢ Atmospheric fixed=foof tanks able, combustible, or

corrosive liquids.

Floating Roof overed)

* Floating roof tan and combustible liquids
that readily vapor
* The floating roof is@esigned to move upi@nd down on top of the

liquid to limit the vapor space and redu the risk of a fire.

* Covered floating roof tanks (abo have a fixed roof with
an internal floating ro can be distinguished
by large vents at
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Facility Containers (continued)

Vertical Dome Fﬁ

¢ Vertical dome ro
liquids, fertilizers,

ble and combustible

Low-Pressure Horizontal Tanks

* Low-pressure hofizontal tank n tain flammable and
combustible liqui S.

¢ A horizontal tank ed steel supports or
stilts can fail qui ns. Failure of these
supports or stilts can ca nk to collapse and rupture.

Spheroid and ﬁinks

¢ Spheroid and no
tanks used to store liqui
propane, and some flammable liqui

crude oil.
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id tanks are low-pressure storage
s (LPG), methane,
uch as gasoline and
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Facilit tainer*tinued)
High-Pressure Horizo ank

¢ High-pressure ho ses under pressure,
liquefied natural gas
(LNG), anhydrous®*ammonia, chlorine, Sulfur dioxide, and hy-
drogen chloride.
¢ These tanks are
ends, a pressure

reflective color.

ify by their rounded (spherical)
nd their white or other highly

High-Pressure

¢ High-pressure sp ases under pressure,
such as LPG or v .

¢ These tanks are ir ball-like shape, a
pressure relief device on the top, and their white or other highly

reflective color. Some have a layer et metal surrounding
the lower half.

-
1
©
o
S
1YY
o
K
)
£
=
£
= .
»n
2 c
S o
& ks
) S
- 8
el
(o] | .
c o
>
g 2
[}
; )
[
7] 5
S L
=
£ =)
< o
g -
© &=
o o]
g O
: 2
- £
Q0 %)
(==
- S
o o
© [}
»
@ Qo
] c
= ®
e o
B 2
= (o]
. (o)
> (17]
c
o
>
o
o
o
c
o
=]
©
=)
©
>
(1]




-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
el
(=
=
o
[
o
L
[e)
=
>
(]
=
@
(2]
=]
£
o
o
S
0
(72]
&=
(3]
E
o
i}
2
=
)
©
0
o
S
S
(2]
=
L
O
<
=
c
o
>
Q.
O
(3]
c
2
E=)
(]
=
o
>
w

Facility Containers (continued)

Cryogenic Lin ‘

t have been liquefied
include liquid oxygen

¢ Cryogenic liquid
through temperat
(LOX), nitrogen, e.

* These tanks are actually a tank withina tank, with insulation
and a vacuum spac n the two. They rest on legs to
help insulate the he warmer ground surface.

Underground

¢ Underground storage tal
¢ They might be enti
greater than 10%
an underground t
¢ Visible clues that indicate the presence'@f an underground tank
are vents, fill points, and the type of occupancy (e.g., service

rimarily petroleum products.
ound. (Any tank with
derground is considered

stations).
¢ Underground tanks ar orrosion than above-
ground tanks are at can go undetected

unless they have
systems.

ent and monitoring
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ipeli

e Examples of matgrials th by pipeline include petro-
leum products, n monia, nitrogen, and
chlorine.

e Some products a ines in cycles, mean-
ing that an incident'can start with one ardous material and
change to another. (Products rated by a plug-like
device called a “pig” that flows wwuids.)

* Pipeline markers,dlike the examples bélow, provide a signal
word (e.g., Warni class), name of the
pipeline compan ncy phone number.

WARNING

LPG
Pl

cursecn I

¢ Pipeline markers ublic road crossings,
railroad crossing g the line. However,
markers are not alwa indicators’of pipeline locations,

and pipelines don't al ht line between mark-
ers. Consider mal uide only.

e The ERG2008 li cations of a pipeline
leak:
¢ Liquids bubblin

Vapor clouds
Hissing, roarin
Dirt or water b

ir
Continuous bubblin odeghareas
Dead or brown vegetation in ise green field
In winter, melted snow over the pipe
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O‘H p you ss the hazards at a

hazmat or WMD incident. It covers ways in which hazardous
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How Ha us rials and
WMDs €Catise Harm

Hazardous material destruction (WMDs)

can cause harm in

* Thermal injuries from temper remes (either hot or
cold) can occur from any of the ?cﬂ:
e Thermal burns from a chemical fire @flhot materials.

* Frostbite from i iegmaterials.

¢ Heat stress fro ipation. (Heat stress
is the most co personnel working in
chemical protective clothing.)

* Hypothermia from in cold environments.

¢ Mechanical trau | impact (pressure) to the body,
such as being str om an explosion or getting cut
by a sharp object.

* Poisons can act ecific target organs,
such as the lung r nervous system.

* Corrosives can c rns to skin and eyes.
In gas or vapor for mage the respiratory
system.

* Asphyxiants can
asphyxiants disp
asphyxiants affec
the oxygen once inhal

* Radiation effects var
dose rate, the bo
Effects may inclu

of two ways. Simple
osphere. Chemical
the body from using

he type of radiation, the
total dose received.
toms similar to p

injuri@s or signs and symp-
. also cause cancer.
* Etiological harmican occur from expdsure to a microorgan-

ism or its toxin, resulting in disabling digeases such as AIDS,
hepatitis, and tuberculosis.
* Carcinogens are
* Mutagens cause
and RNA) that ca
* Teratogens cause ma
deformed or absent limbs or

cancer.
aterial of cells (DNA
offspring.

ions A an upborn child, resulting in
gical and behavioral
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effects.

* Irritants cause a reversible i atory effect, primarily on
the respiratory sy affect the skin, eyes,
and mucous me nes.

¢ Sensitizers cause aller repeated exposure.

e Convulsants are
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Toxicology: Exposure Potential

Routes of Entrhdy‘

¢ Inhalation is the

of entry because the
lungs are so vuln cause chemicals can
be rapidly absorb from the lungs.

¢ Absorption can occur through direct contact between a hazard-
ous material and the skin or eyes: sk of skin absorption
is enhanced where the skin is compromiised (e.g., with cuts or
abrasions) and i ich in hair follicles (e.g.,
scalp, underarm he eyes also have a
high absorbency

* Ingestion atah ost often because of
failing to wash hands before eating, drinking, or smoking.

* Injection can occur, cut, scratch, or puncture wound
from a contamina

Acute and Chroni

* Acute exposure rm exposures. Onset
of symptoms is r hours, or days).
» Chronic exposures are repeated or long-term exposures. Their

effects are often
Local and Syst

¢ Local effects are th irectly to the exposed

» Systemic effect e entire body.

Synergistic Effects

The health effects of most ¢
ever, when two or
effect can produce
Synergism is also
(e.g., blast injuries) in ad
nation can be far more serious th

rly predictable. How-
Ived, the synergistic
igns and symptoms.
enfpatients have other injuries
icalexposure. The combi-
ondition alone.
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ity a isk
Before identifying toxmllcal ter
determine the healt
toxicity and risk.

that can help you
the relation between

Toxicological k Factors

A good risk assessment takes into accou!ve inherent hazards of
the material (which can determine through MSDSs and other

reference sources),
the target populatio

and vulnerabilities of

* Form of the materlal Gases and vapors are the most danger-
ous due to their mo he ease with which they can be
inhaled. Materials onized (e.g., chemical warfare
agents that have zed) present a greater risk of
exposure than th atural farms.

¢ Particle size. S tate (e.g., dusts and
powders) are mo larger particles and
can travel further system.

¢ Persistence. Liquids that are slow to evaporate remain in the
environment longerand can be harder tgidecon than those that
are less persiste

¢ Dose (or conce
chemicals are toxi
A high exposure to a

son is exposed. All

se makes the poison.

ith low toxicity can be just as
ic material.

¢ Duration and fre

* Sex. Pregnant w le to teratogens and
mutagens (e.g., Bs, and benzene).
Men are more sus eptlble to toxins that arget rapidly growing
sperm cells (e.g., lead, ethylene di e, and hexane.)

* Age. Young children an en more susceptible
to harm from che er, sometimes older
persons have an lower metabolisms.

¢ Individual susc s (e.g.} allergies or pregnancy).

¢ Nutrition/health. lline ealth can make a person
more susceptible and can mask s of exposure.
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Once an exposure cu factor that affects the
degree of risk is wh es prompt, thorough,
and appropriate de and al care.
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Toxicological Terms

and W‘Iues

The following page various toxicological
terms. Often this inft nificant to the hazmat
technician with a hi ever, if you have ac-
cess to MSDSs or otfier resources, you begin gathering this
information prior to the arrival of a ?‘eam.

Remember, when eyaluating exposure®@r concentration, the
higher the number, t ever, when looking at
toxicological prope er, the more hazard-
ous the material, b r quantity to produce
harmful effects.

Exposure Vers ination

and contaminationgare often used inter-
e both exposed and
different things. A
hazardous material
sing a risk of secoridary contamination to
is contaminated waould also be considered
exposure even when
ed).

The terms exposu
changeably, in part
contaminated. Ho
contaminated pers
on his or her body,
others. Someone w
exposed (although
an individual’s oute

On the other hand, a pe
taminated. For exam
seldom contaminat
is so heavy that it al
clothing. Similarly,

exposed without being con-
inhales a gas or vapor is
ration of gas or vapor
erson’s skin, hair, or
d to radiation without

can cause tissue damage, but it doesn’ e an exposed person
radioactive. He or she w t to others only if a
radioactive substan or her body.

Injury can result fro r contamination. However,
only contamination pose ontipied exposure (contin-
ued injury) to patients and seconda mination (transfer) to
others who come in contact with these patients.

Y

J
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Toxicologic s an osure Values

Lethal Dose (L ntration (LC)

Lethal dose (LD) a LC) reflect the expo-
sure required to kill a'given percentage of atest population. Lethal
dose is used for solids and liquids ressed in milligrams
of chemical per kilogram (mg/kg) of bod ight. Lethal concen-
tration is used for ga8es and vapors and Is usually expressed in

parts per million (p b), or milligrams per
cubic meter (mg/m t of body weight.

The subscript notation refers to the percentage of test population
affected. LDgg or LC umber most often cited in refer-
ence sources. It me f the test population died from
exposure to the sp concentration of the material.
LD,gg Or LCyoo means that 100% died. g(LD,; and LC,; mean
the same thing.) L re that killed the first
individual in a test

These numbers are derived from laboratory studies on animals,
so they’re only an approximation of how hufnans may be affected.
And the information umber cited in refer-
ence sources is th no way to tell what
exposure levels kill t population. It’s the
first fatality (the LD, or L tters most. Additionally, the
data shows only fat or debilitating health
effects suffered by t shows only those fatali-
ties that occurred w ically 14 days). So if
test subjects die a sult of the exposure,
they’re not factored into the statistic.

The distinction between ic materials is based
on LDg, and LCg, bjected to ingestion,
absorption, and inh being studied. The
precise definitions o highlytoxic can be found in 29 CFR
1910.1200, Appendix A, -andfdirty distinction is that

highly toxic materials are deadly at r exposures.

Y
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Toxicological Terms and Exposure Values

rontinu’I
Immediately D erou!o Life and Health (IDLH)

h (IDLH) means an
t to life, would cause
impair an individual’'s
here.

irreversible adverse health effects, o
ability to escape from a dangerous

IDLH values were irfii t of a joint project by
NIOSH and OSHA spirators in the work-
place. As a safety m based on effects that
might occur from a 80- , but it was not meant to

imply that workers should stay in the environment without proper
PPE any longer than In fact, every effort should be
made to exit immedi

IDLH is generally based on toxicological @ata. However, where
flammability is a sig n toxicity, IDLH may
be set at 10% of th EL).

Level of Concern (LOC)

as 10% of the IDLH.
iated description of
mply a safety margin
ive limit (LEL) provides a
mable range.

Level of concern (L
Unlike the other li
health effects that mig
of 10%—ijust like 10% of
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Toxicologic s an osure Values

Level of Concern (LOC), describe
rough way of setting community exp
other information. Whenever possible, €
community protecti

previous page, is a
its when one has no
rgency planning and
ne of the following:

¢ Acute Exposure
(first choice if av

* Emergency Response Planning Guidelines (ERPG)
(second choice, if ists)

e Temporary Emer e Limits (TEEL)
(third choice, if th or ERPG)

Protective Action Cri
more than 3200 che
Data Set. Major re

PGs, or TEELs—for
hat is called the PAC
ry year or two.

e The PAC Data s
searchable datab
http://orise.orau.g
* The U.S.EPAs o

http://www.epa.gov/opp chemlist.htm

printed form or as a

Acute Exposure G )

There are three Acute Exposure GuidelinelLevels (AEGLs), each
representing the maximum airborne concgntration above which
it is predicted that the general po i ncluding susceptible
individuals, could experi

Level

AEGL-1 tain asymptomatic nonsen-
ot disabling and are
transient and reversible up ssation of exposure.

AEGL-2 irreversible or other serious, long-lasting adverse

health e bility to escape.
AEGL-3 life-thre ng h .
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Toxicological Terms and Exposure Values

ntinu

Protective Acti Criter! PAC
Acute Exposure G

re Guideline Levels
termining short-term
herefore, depending
stances are, AEGLs
sed AEGLs, interim

The process for developing Acute
is the most comprehensive proces!
exposure limits for acutely toxic chemical
on where in the revi i

may be identified
AEGLs, or final AE

AEGLs listed in the PAC Data Set represent 60-minute exposures.
However, unlike ERP Ls, AEGLs are available for five
time frames (10 min es, 60 minutes, 4 hours, and 8
hours). The followi e of how AEGLs are identified
at the EPAs web site.

10 min | 30 min | 60 min 8 hr

AEGL 1 0.50 |0.50

AEGL 2 1.0 0.71
AEGL 3 10 71
Sample AEGL PA's Web Site

Emergency Respo elines (ERPG)

Emergency Responge Planning Guidelings (ERPGs) are devel-
oped by the American Industrial Hygieng Association (AIHA).
ERPGs provide an estimate of co ns where one might
reasonably anticipate posures that exceed

an hour in duration. te health effects, not
long-term complica
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Toxicologic s an osure Values

Protective Acti ontinued)

Emergency Resp
(continued)

es (ERPG)

ERPG levels are the maximum airborlconcentration below
which it is believed ghat ly all individuals could be exposed
for up to one hour eveloping ...

Level Descrip

ERPG-1 other than mild transient adverse health effects or
perceiving efined objectionable odor

ERPG-2 irreversib) ious health effects or symptoms

that coul ividual’s ability to take protec-

tive acti
ERPG-3 life-thre
Temporary Emerg (TEEL)

Temporary Emergen@y Exposure Limits (TEEL) are developed by
the Subcommittee ment and Protective
Actions (SCAPA) u nt of Energy (DOE).
TEELSs are tempora ilitate the emergency
planning process for che on't have AEGLs or ERPGs.
TEELSs are an approxi ther data; they don’t
undergo the exten review associated with
AEGLs or ERPGs.

TEELSs have the same definitions as ERPGs, with two exceptions.
TEELs do not specify a one-hour {j me, because of the
way DOE adjusts for the di n exposures that are
concentration-depe ndent. Also, TEELs
have a fourth level ( eshold concentration
below which most
health effects.
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Workplace Environmental

Exposiifé LimitS{(WEEL)

Workplace environ EEL) are established
for workers without
sent the maximum n average person in
average health may Be exposed repeatediyyon a day-to-day basis
(40 hours per week, 8 to 10 hours p ith no adverse health
effects. Each is established by a difﬁency. Often the limits
established by each agency are the same, bBut that’s not always the
case. Some of thes ve a “[skin]” notation,
meaning that there’ absorption and that
workers should pro re.

Permissible Exp imits (PEL)
Permissible Expos
cupational Safety
are time-weighted
otherwise noted, m
a 40-hour workwee
can exceed the ide
the average expos
PEL.) Because P
is mandated by law.

) are established by the Oc-
ministration (OSHA). These
trations that, unless
ng any 8-hour shift of
age means that one
ied concentration, within limits, as long as
over an 8-hour shifiydoes not exceed the
mpliance with PELs

Health

Recommended Exp imits (REL)

Recommended Ex are,similar to PELs in that
they are also time- 40-hour workweek.
However, RELs diff s in tha y allow for a 10-hour
shift versus an 8-hour shift and RELs are recommended limits
established by the National Institut upational Safety and
Health (NIOSH), not re SHA.

Threshold Limi

Threshold Limit Value —Time-
also a recommended limit, one from t
of Governmental Industrial Hygieni

8-hour shift and 40- rk
conti

erage (TLV-TWA) is
merican Conference
IH). It's based on an
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Workplace Environment osure Limits

(WEEl)gont

Short-Term (T
Ceiling (TLV-C)

Workers can exceed the permitte mmended exposure
limits if they stay within the short-te ceiling exposure lim-
its explained below. Short-term and ceililig exposure limits may
be either regulatory limi d limits, depending
on whether they’re r another agency. (If

reference books do n the side of safety
and assume it's a r

A Short-Term Exposu
tion to which a wor
minutes, unless oth
should be at least 6
4 times per day. (O

EL) is the maximum concentra-
posed for short durations (15

Exposures above the STEL
repeated more than
-STEL.)

A Ceiling Exposur ion that may not be
exceeded at any time. (Often this is written as TLV-C.)
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Exposure Values Compared
Because the expos

’alvﬂa previous pages can
be confusing, it ofteAhelps to them ol‘a “hazard ladder” that
shows an approxim m. This is obviously

not to scale, but it ual representation of
how these values s ther.

LD5q
LCs0

LDjo
LCio

IDLH

AEGL or-Emergenc
ERPG
TEEL
Loc

TLV-C
STEL

PEL
REL
TLV

A Simple Ha > Approximate
Relation Betwe - (not to scale)

Unfortunately, there may be i can’t find all of these
values in your refer books geared toward
workplace exposur: s, you can estimate
IDLH or LOC if you LV-TWA. Remember, however,

that these are approximN

¢ LOC is generally defined as 10% of the IDLH or 3 times the
TLV-TWA.

e Thus, IDLH is 10” es the TLV-TWA.

J
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Exposure V Com (continued)

W

Odor Threshol

One more value, o times be plotted on a
hazard ladder. Od st concentration of a
substance in air thati€an be smelled. If a'Substance has an odor
threshold, it’s helpful to know where i up against the toxicity
values. Does the substance have M warning properties,
alerting people to danger before they caf'be harmed? Or is it

dangerous at conc odor threshold?

Of course, some su Others, like chlorine,
produce olfactory fatigue. When people Stop smelling chlorine,
it's not necessarily bec chlorine has dissipated. It may
be because olfactory, bstructed their ability to detect
chlorine by smell al
to detect odors. Fo east 25% of the population is
genetically unable i nd odor of hydrogen
cyanide. So odor t
able in judging one’
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Properties of Flammable Liquids
Flammable liquids

h ﬂhazardous materials
encountered by emergency response pefsonnel.

Warning: The word
mean nonflammab

mmable. It does not

Flash Point and Fire Point

Flash point is the mi
enough vapor to for

ich a liquid produces
air. The vapors may
ignite if an ignition s r, the flame does not
continue to burn wh s removed; rather, the
vapors flash and are consumed by the fire. (Flammable gases don’t
have flash points bec re already in a gaseous state.)

Flash point is gener.
perature in assessi
liquids. The lower
different sources li
and err on the side

to be the most important tem-
of flammable and combustible
ater the hazard. (If
, assume the worst

Fire point is the tem
to support continuo
removed. It's gener.

h vapors are given off
e of ignition has been
bove the flash point.

gasoline vapors are
too lean to burn

gasoline vapors are

rich enough to
support combustion
if ignited

Fire Point
Below Flash Point

liquid at
liquid at -50°F / -45°C -40°F /-40°C
Flash t of Gasoline
Animportant safety measure at any in where flammable va-

pors may be present is to eliminate possibl€’ignition sources (e.g.,

open flames, pilot li rials, heated surfaces,
electrical sparks, or ce can do so safely.
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Properties of?-nable iguids (continued)
Ignition (Autoignition per

mum temperature r stained combustion,
t, it's the temperature

y
a material must reach before it will ig also the temperature
the ignition source must be.) Ignitionﬂs in two forms:
¢ Pilot ignition inv
cigarette igniting
* Autoignition requ
for example, convection carries hot air al
of a building. When t

these gases reac
without the introd

n source (e.g., a lit

mperature. In a fire,
gases to other parts
sphere becomes hot enough that
temperatures, they will ignite
ther ignition source.

The lower the igniti
Ignition temperatur
be considered an a

ter the risk of ignition.
measure and should

Flammable (Explosive) Range

Flammable (explos
within which ignitio
(LEL), the vapors are too
explosive limit (UEL),
you will see the ter
flammable limit (U
lower and upper ex|

tages of vapor in air
lower explosive limit
rn, whereas above the upper
ich to burn. Sometimes
limit (LFL) and upper
n the same thing as

Too Lean
to Burn
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Too Rich
to Burn

AN

R

0% 100%
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Properties of Flammable Liquids (continued)

Flammable (Exﬁvqontinued)

The wider the flam r the span at which
ignition is possible tial risk. Conversely,
products with narro ill present less of a
fire hazard. Gasoling, for instance, has a*elatively narrow flam-

mable range (1.4% to 7.6%). Comp. or example, to methyl
alcohol (6% to 36%) or acetylene (2.5 100%).
The lower the LEL,

(4% to 75%) reach
74%) does.

r example, hydrogen
monoxide (12.5% to

Other factors, like flas
overall flammability
greater the flammal
the fire danger. (Wh
values, assume the

d vapor pressure, also affect the

he lower the LEL, the greater
rces listdifferent LEL and UEL
e of safety.)

bove the UEL, never
se the vapor concen-
ge without warning.

Even though the va
consider thatto be a
tration may drop to

fe atmosphere, bec
ithin the flammabile r,

The Effect of T

A combustible liquid will
peratures. The co

point at normal tem-
jively safe because it
does not generate pors. However, on a
hot day or in a hot ible liquid may easily
reach its flash point. flammable an mbustible liquids will
be much easier to ignite when the temperature is elevated.

Spontaneous C

neotls combustion. Animal
eed oil) are good examples.

A few substances ar
and vegetable oils (€G-

The oil will slowly oxidize an at when exposed to
air. If the heat cannot dissipate fast eno it will ignite the flam-
mable vapors. Oil-soaked rags should be either kept in tightly
closed metal contair r hung outdoors (e.g.,
on a clothesline) wi air d prevent the buildup
of heat. Oil-soakedfags m ng in a pile
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Chemicalfi TI Change
Hazmat and WMD |dents involvi terials undergoing

a physical or chemi

Physical Chan ion)

When a substance changes form qwd or gas/vapor),
but not chemical composition (the ele s that comprise it), it

undergoes a physicgl change (or physical reaction). A common
example is the way tural state, becomes
a solid (ice) below steam) above 212°F
(100°C). Wateris s s, even though it has

changed form and appearance.

A BLEVE (boiling li ing vapor explosion) is a very
violent example of en when a liquid changes to
a gas inside a container that cannot acgommodate the corre-

sponding increase i ive factor in physical
change is usually te essure is sometimes
used to induce a ¢ case with liquefied
compressed gases.

The types of physic :
¢ Melting—a chan (e.g., ice melting to
water). The temperat ich this happens is called the

melting point.
* Freezing—a cha
to ice). The tem
freezing point.
* Vaporization—a change from liquid to vapor (e.g., water boiled
to steam). The point of maX|mum \% ion (or vapor produc-
tion) is called the boilin
¢ Condensation—
condensing to w
¢ Sublimation—a
without the material ev
mation is less common than the fo ons above. However,
examples of materials that sublime are ice (carbon dioxide)

and napthalene ( i
¢ Deposition—a c T id. This rare reaction
can occur as a result of

id (e.g., water freezing
is'Nappens is called the

o liquid (e.g., steam

olid state to a vapor state
a liquid state. Subli-
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Chemical and Physical Change (continued)

Chemical ChaW‘ctlon)

Chemical reactivity ropensity to release
energy or undergo ¢ rin contact with other
materials. What di ctions from physical
reactions is that with®Cchemical reactions, material undergoes

a change in composition; a new s is formed, one that
has its own chemical and physical prop s and hazards.

Chemical reactions
heat. Combustion (
Endothermic reacti

in which heat is absorbed (e.g., a chemi
cold when the content ixed).

eaning they release
exothermic reaction.
. These are reactions
| ice pack becoming

Chemical Cha activity

Materials that are a compose, or release
energy when expo se reactions can be
quite violent. Air-re Iso be referred to as
pyrophoric. (Technically, pyrophoric materials are those that
react in dry air vers8 moist air. Howev ne should never as-
sume that the word label, on an MSDS,
or in other referen exclude reactivity to
moist air. Assume s will also react with
moisture until you’ve dete erwise by checking at least
three reference sour

Chemical Cha vity

Water reactivity is the tendency of a materi
change, upon contact with water
to severe. The more
gases, toxic gases, s, generating a lot of
heat in the process. act explosively when
exposed to water. E watelsreactive substances include

o react, or chemically
can range from mild
n release flammable

Water reactivity affects how a spilled material will behave on rainy

or humid days. How water-reactive materi-

als present a signific, ea ontact with the mois-
ure

ture on your skin, in piratory system.

(7))
c
(©)
-
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=)
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=)
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}




-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
el
(=
=
o
[
o
L
[e)
=
>
(]
=
@
(2]
=]
£
o
o
S
0
(72]
&=
(3]
E
o
i}
2
=
)
©
0
o
S
S
(2]
=
L
O
<
=
c
o
>
Q.
O
(3]
c
2
E=)
(]
=
o
>
w

Chemical an sical e (continued)

Chemical Cha Merlz on

n cause catastrophic
container failure d n. The risk is great
enough that materials subject to polymerization are identified in

the Emergency Response Guide he letter “P” after the
guide number. For example, you'll see {19P for ethylene oxide.
What's happening
monomers react wit

polymers. The polyl
which is what overpressurizes a container.

Polymerization is a

Il compounds called
ger molecules called
e than monomers do,

if done in a controlled manner,
tics. However, uncontrolled or
n can sp dlsaste Uncontrolled polym-
Is by:

Polymerization is no
such as when man
runaway polymeriz
erization can be tri

Elevated temper
Shock or friction.
Contamination.

Too much of a ca
up a chemical re
¢ Too little of an in
a reaction. (Inhibitors
they won't stop or sl

ed to start or speed

ded to stop or slow
If lives, meaning that

finitely. If an inhibitor
is allowed to deg elow the necessary
concentration, it

Chemical Change ... Incompati!lity

Incompatible chemicals
ways that generally

ct with each other in
quences. The reac-
tions can range fro rophic, depending on
the type and quantit olved. Acids and bases, for
example, are incompatib oth If the two mix, they
can generate a tremendous amo at. However, under
controlled conditions, weak corrosives canidbe added to neutralize

a spill of the opposi e, id added to a base or a
weak base added to, cid
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Other Chemical and

Ph\FWties

Vapor Density

Vapor density is the s or gas compared to
a like volume of air. eight of 29, but since

ir has a molecular
it is the standard against which all ases and vapors are
measured, it is said to have a vapor de of 1.

Vapors or gases w

ater than 1 (>1) are
heavier than air an areas. Gases with
vapor densities less an air. They will rise
and dissipate more readily than those that are heavier than air.

All vapors are heavier,
in air from a materia
vapors, for example,
line spill, most of the
accumulate in low-I
air, with the excepti

por is a dispersion of molecules
ly a solid or a liquid.) Gasoline
es heaxier than air. In a gaso-
ground and will likely
are also heavier than
mpounds.

e almost 4

Ve
7

Vapors and mos ful of gases are
heavier th hter than air
(vapor density gr rthan 1) (vaporidensity less than 1)

Vapor Densi Gases

Vapor Expansi

Expansion ratio is the comp the volume of a prod-
uct in a gaseous state versus the vo f that same product
in a compressed or liquefied (cryogenic)’state. For example,
liquefied propane (

jon ratio of 270 to 1. The
higher the expansio, io, e a gas will occupy
once released fromlfits cont;

(7))
c
(©)
=
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=)
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=)
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}




-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
el
(=
=
o
[
o
L
[e)
=
>
(]
=
@
(2]
=]
£
o
o
S
0
(72]
&=
(3]
E
o
i}
2
=
)
©
0
o
S
S
(2]
=
L
O
<
=
c
o
>
Q.
O
(3]
c
2
E=)
(]
=
o
>
w

Other Chemical and Physical Properties

Vapor Pressur

Vapor pressure is t
the atmosphere or t
pressure, the greater the risk. Vap
to volatility. The higher the vapor pres

material is and the fore readily it will ev
considered volatile

rs of a liquid against
sides of a container.’ The higher the vapor
ure is directly related
, the more volatile a
aporate. A material is

Vapor pressure is illimeters of mercury
(mmHg) at 68°F (20°C) at sea level. However, vapor pressure is
temperature-depende ater the temperature, the higher
the vapor pressure. low shows the vapor pressure
of water at various t

760 mmHg

Vapor Pressure (mmHg)

sed with vapor pres-
tmospheres (atm). A
vapor pressure of 76! or 1 atm. If the vapor
pressure of a substa eds 760 mmHg (or 14.7 psi
or 1 atm) at sea level, the i in its normal state.

sure are pounds pe

There’s no official dividing line between a¥safe” vapor pressure
and an “unsafe” va mmon sense tells us that
a product whose va an that of water (17.5
mmHg at 68°F/20° but and touch some-
one” who follows th olating the scene and
denying entry.

(7))
c
(©)
-
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=)
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=)
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}




-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
et
(=
=
o
o
o)
et
[e)
=
>
(]
=
[
(2]
=]
£
o
o
S
n
(72]
&=
(3]
E
o
i}
2
Y
L)
©
0
o
S
S
(2]
Y
et
O
<
=
c
o
>
Q.
O
(3]
c
2
=]
(]
=
o
>
w

Other Chemical and Physical Properties

ntinu‘
Specific Gravity'/ Miscibility / Solubility

Specific gravity is t
volume of water.
ever, since it is the Standard again
measured, it is said to have a spec

ompared to an equal
ds per gallon. How-
all other liquids are
ty of 1.

In general, a liquid t
will sink in water, w
(<1) will float on wat
and floaters, respe

ity greater than 1 (>1)
ic gravity less than 1
referred to as sinkers

Specific gravity is no ctor in determining how a sub-
stance behaves wit ample, ethyl alcohol (drinking
alcohol) has a spec .79, but it doesn't float on wa-
ter; it mixes with it. 1t's what is Known asf@ miscible substance.
Chemicals that mix ble or soluble (water-
soluble), while thos iscible or insoluble.

Chemicals that mix called swimmers.

Immiscibl Miscible
Substanc Substance
(Floater) (Swimmer)

Specific
Gravity <

Speeific Gravity and M—l‘bility

Specific gravity is usually reporte
weight of water (e.g.,
dicated with relativi
percentages.

mber relative to the
iscibility may be in-
ghtly soluble”) or by

Temperature affects solubility. warmer the solvent,
the greater its capacity to dissolve a s ce added to it. Thus
a hazardous material may be more solubl€’on a hot day than it is

on a cold one. (Ga avi ; the warmer they are,
the less soluble the com
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Other Chemical and Physical Properties

Corrosivity

Corrosivity is a m bility to corrode—to
dissolve or wear a by chemical action.” Corrosives are mea-
sured in terms of strength and con n.

Strength is measur e, which goes from 0 to 14,
f 0 to 6.9 are acidic,
while those with a p r caustic or alkaline).
However, when it co sives, 40 CFR 261.22
defines acids as those materials with a pH of 2 or less and bases
as those with a pH of re.

Acids (pH 0 - 2) Bases (pH 12.5 - 14)

Neutral (pH 7)

The pH Scale of a Corrosive
The pH scale is a |
flects a ten-fold dlfference
with a pH of 1 is ten
and a hundred time
opposite end of the
more alkaline than
alkaline than one wi

ing each number re-
'V|ty or example, a solution
n one with a pH of 2
on with a pH of 3. At the
pH of 13 is ten times
hundred times more

ithapHO
a pH of 11.

Concentration is the am in water. Solutions
with more than 35% idered concentrated,
while those with les me are referred to as

dilute. Other terms identify: concentrated acids include
anhydrous, glacial, and N
It is important to consider both strength and concentration, but

concentration is m igmifi ng acid or base in low
concentrations (dilu ay However, weak acids
eds

or bases in concen uite dangerous.
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ement
of Haz osures

This chapter provides general information
contamination, patient decon guideli
protocols, handling t
cal providers. Rem

procedures (SOPs)
these guidelines.

the risk of secondary
age, EMS treatment
ing with other medi-
r standard operating

ols take precedence over

R

s )
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The of aﬂ
Awarengss“Lével

Disclaimer

isk to
rsonnel

In theory, there sho e no risk to you at the awareness level,
because your responsibility is limit gnizing the problem,
calling for trained personnel, and ;e“:he area.

NFPA 473, Compe
Hazardous Materia
is based on the pr
operations level ver:

should be decontami
personnel at any lev

nnel Responding to
estruction Incidents
el are trained to the
s the awareness level. Additionally, patients
fore they’re handed off to EMS

However, we don't i
narios whereby an
a contaminated pat
this chapter with a

there are many sce-
might end up helping
appropriate to begin

You can best ensure
... by not putting y
patients. There’s n
decontaminated be

rotection from liability
andle contaminated
ting that patients be

Do not interpret anythi S encouragement to
undertake decon o contaminated patient.

Rather, this chapter e ective that anyone—
regardless of one’s g might be confronted
with a home or workplace accident, where'it's not uncommon for

people to jump in and do whatever is nee: until professional res-
cuers arrive. And, in fact, the mon chemicals that
present a low risk o ion. (See page 6-5.)
Your role at the aw o protect yourself first and
foremost and to call for nders, Should you choose
to help a contaminated patient—and; his is not encourage-
ment to do so—at least follow the guidelifgs in this book so that

you can be as safe *ible e circumstances.
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Secondary Contamination
al is not necessarily

A person exposedmvﬂ i i
contaminated with itt®Howeveryif'the person is contaminated (has

the material on his e a risk of secondary
contamination (or t

The Risk to Awareness Level Petrsonnel
Providing Patient Care

even those that are
condary contamina-
n significant amounts

Patients exposed t
highly toxic) are not
tion unless the gas
on clothing, skin, orthair.
Patients whose Skl ing is grossly contaminated with
a solid or liquid (i sed vapor) may contaminate
responders by dlre off-gassing vapor.

Once patients have minated, they gener-
ally do not present amination.

However, what about those times when patients are not thoroughly
decontaminated— ut short because the
patient is in critical rapidly, or in danger
of hypothermia or ber of patients in a
mass casualty inci rs to work more ex-
pediently?

Decon efforts shoul
secondary contami
eryone in danger. Atininimum, you shou
clothing and run these patients through
you must postpone more thorou
universal precaution

there’s a high risk of
.) Doing so puts ev-
emove contaminated
mergency decon. If
orts, you should use
isolation procedures
he ambulance (page
rom a toxicologist or
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Secondary, tamination.(continued)

n Ty'of Chemical

ose a risk of second-
ntact with product on

is adapted from the
t Protocols published

The Risk Base

Listed below are ex
ary contamination t
a patient’s skin or cléthing. The informati
Hazardous Materials Medical Man
by the California EMS Authority.

Chemicals That Pr

Concentrated cor|
Cyanide salts

Hydrofluoric acid
Hydrogen cyanide
PCBs (polychlori
Pesticides and hefbicides
Phenol and phen
Radioactive liqui
Many products t
nitriles, aniline, a
* Many other oily o

.g., nitrates, nitrites,
amines)
dherent toxic dust

nd liquids
Chemicals That Pr

¢ Asbestos
* Most gases and v;

amounts on cloth
¢ Weak acids and

dense in significant

ric acid) in low con-

centrations

* The vapors of weak acids and bases (except hydrofluoric acid),
unless clothing is soaked with the t

¢ Gasoline, kerosene, an bons

* Smoke and by-pr
chemical fires)

¢ Small quantities o
xylene, paint thinner, Kk

Y

xcluding those from

rbon solvents (e.g., toluene,
chlafinated degreasers)
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Secondary Contamination (continued)

Universal Prec
Body Substan ures

If patients have be
need any special P
precautions (barriers, handwashin
ries) should suffice. When in doubt, u
isolation procedures

* Remove all leath rials that cannot be
easily decontami
* Wear medical exam gloves. Double-g if appropriate. (Use

leather gloves over exam gloves for extrication or other activities
where there is ari ut by sharp objects.)

* Change gloves b S.

e Use a NIOSH-cer resplrator (or equivalent) when
caring for patient us by airborne trans-
mission. (If possi se patients also.)

* Wear eye protect

e Wear a full-sleev wn or apron, dispos-
able shoe covers, and a dlsposable head cap (If possible,
these items shou

* Replace wet or co ther protective cloth-
ing as soon as pr osed skin.
¢ Use pocket mas s to provide artificial

respiration. Do not use uth resuscitation.
e Do not recap, cut, Dispose of them into

puncture-resistan
* Promptly double- cher articles contami-
nated with the patfiént’s blood or body

* Wash hands thoroughly after patient cogtact. Use plain soap
for routine handwashlng Use obial agent or water-
less antiseptic age n or suspected to be
infected with a hig Pay special attention
to the areas und tween fingers.

* [f patients have u nly gross decon consider using
duct tape to secure openin ective equipment.

Y

inated, you shouldn't
cold zone; universal
tions to prevent inju-
|onal body substance

(7))
c
(©)
-
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=)
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=)
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}




-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
et
(=
=
o
o
o)
et
[e)
=
>
(]
=
[
(2]
=]
£
o
o
S
n
(72]
&=
(3]
E
o
i}
2
Y
L)
©
0
o
S
S
(2]
Y
et
O
<
=
c
o
>
Q.
O
(3]
c
2
=]
(]
=
o
>
w

Secondary, tamination.(continued)

Transporting Patients 'epari the Ambulance

If patients are thor and do not present
a risk of secondar cial precautions are

needed to prepare the ambulance. However, if that's not the

case, take the following precaution‘ded.
* Transport patient ropriate Teceiving centers” that

zmat exposures.

¢ Consider transpo ses, or other vehicles
that are easier to bulances are.

¢ Use multiple ambu nces if needed—some for patients who have
been fully decontal d some for those who haven't.

* Wear appropriate age 6-6.)

¢ Get equipment or
in advance to mi
ment by reaching

* If appropriate, us r exposed equipment
that is not dispo n (e.g., backboards,
straps, leather products, and ribbed seat'covers.) (While some
agencies promot e with plastic, others
prefer not to do s nly limited protection
and can delay pa epartment SOPs or
local protocols.) urney mattress and
placing patients on co instead.

* If appropriate, cov ic. (Some agencies
recommend usin residual contaminants.
Others recomme because it increases
the risk of chemi hamper patient care.
Follow your department SOPs or local protocols.)

¢ Double-bag containers (e.g., poiso s) that you bring with
patients to the hospital.

¢ If possible, leave

inating other equip-
gloves.

fresh air.
epartment until told

¢ Decontaminate or disc ated@equipment afterwards.
Inventory discarded equipment covery.

¢ Conspicuously mark contaminated ambulances, and don’t put
the ambulances b have been decontami-
nated. (Exceptlor idents, it's acceptable
to keep ambulan ntaminated patients
have been trans
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Patient Decontamination
Important: Decon

'ot 'ne%vel function. How-
ever, patient decon I§' covere this book®because it’s probably
unrealistic to expec ing an injured family
member, friend, orc gs that one should be
properly trained an re attempting patient
d as encouragement
or permission to do decon. Rather, ded to help keep you

safe should you attempt decon. FoIIow‘r department SOPs.

General Conce

¢ Ensure your safe atients.
* Wear appropriate PPE.
¢ Assume patients ar inated until proven otherwise.

Promptly remove
Doing so can re
* Prevent inhalation exposures
face. Cut clothi
through evidence fragments).
* Have conscious p nt that they are able.
* Ifthe material poses a threat to life, start with emergency decon.
You can do a mo tion afterwards.
* Make patients as re transporting them
to a hospital. Onl ndition, deteriorating
rapidly, orin dang you transport patients
who have not been thoro ntaminated. First, however,
remove contamin ncy decon, and take

precautions to pro al personnel. (Most hos-
pitals have only li ilitiés, if any.)
¢ Monitor patients’ ical conditions g decon.

* Protect patients’ modesty as much as possible. Shield them
from onlookers and photographe decon is complete,
provide patients with di or blankets.

¢ Have law enforce criminal suspects or
other potentially

* If emergency resp

clothing, shoes, jewelry, etc.
% of the contamination.

ifting clothing over the
g careful not to cut

eed degon, leave their SCBA masks
in place until protective c decontaminated.

* Transfer patients to clean backb or stretchers before
handing them to personnel in the cold zéne.

¢ Ensure that patie e uated after decon.
* If possible, preser ds found during decon.
¢ Document the de€on don
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Patient D

. ?amma*contmued)
Decon Solutio

Water: Flushing wit in water works well to
remove most materi s. (Even the residue
of water-reactive ch@micals can be flus with water once the
majority has been blotted or wiped ever, water is not as
effective as soap and water at rem(w or insoluble materi-
als. But when in doubt, use plain water or8eek advice from your
local poison control ater if possible. Hot
water can cause ski g the contaminant to
penetrate deeper. res to close, trapping
contaminants in the body. It also increases the risk of hypothermia.
Use low water pressure ntle spray to avoid forcing materi-
als into the pores.

Soap and water:
under most conditiol
materials.

rgent is safe to use
ove oily or insoluble

Saline and surgicalirrigation solutions: Saline solutions are
good for flushing the,eyes and open wounds. Surgical irrigation
solutions are recom ds.

Hypochlorite solu
mixed 0.5% hypochlorit
many medical experts nd using plain water
or soap and water ochlorite can cause

problems: !
* Hypochlorite can se blindness and tisSue irritation; therefore,

it should be used on skin and soft-tissuélwounds only. It must
never be used in abdomi open chest wounds,
on nervous tissu
¢ |tcan cause skini
than 0.5%, so yo

ncentrations greater

it c@rrectly and should flush the
body with plain water
(5.25% hypochlorite),

i i . 1f youguse household bleach
ite), use a 1
¢ |t often requires a contact time of 10 to15 minutes to be effec-

tive, which increa; skin irritation.
* Hypochlorite can icals (e.g., riot control
agents), so you should c mpatibility first.

ggest using a freshly
) solution. However,
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The following infor
provided on page 6

Patient Decontamination (continued)

Mﬂve general concepts

Emergency De ct

If patients are grossly contaminated, flusFwith copious amounts
of water. Carefully remove cor’ed clothing to avoid
spreading the material to other part§ of the body. Prevent
inhalation exposuges by not lifting clothiing over the face. Cut
clothes off if nec rotect evidence that
may be on the cl tients again.

If contamination i inated clothing first,
then rinse just theé area involved rather than the entire body.
(With products tha minimal risk, cleansing with a
mister, wet towel, lette may be sufficient.)

If the chemical i
from the body be
Use water or soa|

onsoluble chemicals,
use mild liquid so se anything harsh.
Use low water pr: y.

Avoid irritating or 8therwise compromising intact skin.

Do not try to neutralize chemicals on the,body unless directed
to do so by your p ther qualified expert.
Heat from neutral rinjury.
Decontaminate th contaminated eyes,
mucous membranes, ounds. They will more readily
absorb hazardous kin will.

Avoid flushing the , hose, mouth, wounds,

or other uncontal of th y.
Pay particular att dy where chemicals
may become trapped (e.g., hair, nostrils, ears, nail beds, arm-

pits, skin folds, and private areas). ove wigs, toupees,

rspray or splashing.
n activities to gross
izing the cervical spine.
Isolate contaminated d jewelry in double
plastic bags labeled with each p ame.

Dry patients promptly once decon is @mplete, and provide

them with blanke i ing. Anticipate and treat
for hypothermia e

Limit the emerg
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Patient D aminati continued)

Emergency De¢on fm Contact

tten a solid or liquid

substance in their ce is water-reactive)

or if patients have b&en exposed to a gas'or vapor and are expe-

riencing eye irritation after being re‘rom the hot zone.

* Flush eyes with water or sterile saline for at least 15 minutes.

* Use a low-pressu njuring the eyes.

* Flush from the in the outside to avoid
flushing the mate ther.

* Direct patients to femove contact lenses, or carefully do it for
them. Put contact le safe location.

* Have patients kee pen while you are flushing.
¢ Keep patients fro r eyes.

Promptly flush the

Emergency De Vapors
Patients exposed o
irritation need no fu
eye irritation exists,
vapors are highly to;

0 have no skin or eye
fied below. If skin or
s. Some gases and
bsorption.

er decon than ide
sh the skin and/or

¢ Move the patient
* Remove contaminate

next to the patients
* Give high-flow ox

trap gases or vapors

Emergency D alties

dical attention. Send
they have been con-
ther assessment.
ayleave to seek medical
tamination to others.
ontrol to prevent or

¢ Start with patients who need imm.
people who are asym
taminated to a sa

¢ Be expeditious, o
attention elsewhe

e Use good communicati
minimize panic and unexpected be S.

* If water is limited, use it carefully to enSure you have enough

water to deconta
¢ Place each perso i ssions in a separate
bag, and tag eac i .
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Triage

When there are mwv‘ency personnel can
handle simultaneously, it will befecessaryfo triage patients. The
goal is to do the gre st number of people.
Triage can take diff team might perform

ue and decon. EMS

an initial triage to p
patients again (medical triage) once they
have been decontaminated and

personnel may tria
the cold zone. The
following are some basic guidelines to lement your depart-

ment SOPs.

¢ Ensure your safety before approaching patients.

* Wear appropriate P,

* Call for assistance, nal resources will be needed.

¢ Direct the “walkin move to a specific safe area.
This will separate those with fesser injuries from those with
more severe injur ob easier.

¢ Use a systematic do not miss anyone.
Deliberate searc ssary, depending on
the number of patients, where they are located, and whether
or not they are vi i ble.

¢ Use astandard tri s that other respond-
ing personnel will

* Perform a quick
threatening airway and
taken care of, tag
not get stuck with

¢ Periodically reas
tients may deteriarate as time goes
Priorities may change as more resourc
as patients are transported to hospi

* If you pass triage re
briefing that incl
the severity of in
transport already
for additional personne

¢ Maintain a record of all patients, t
to which facilities they have been taken?®

» Consider setting t areas based on patient

priority to help yo’ep s and better care for
their injuries.

ient, correct any life-
roblems that can be quickly
n to the next one. Do

incident. Some pa-
thers may improve.
become available or

one else, provide a
red; an estimate of
iage, treatment, and

ny requests already made

dical conditions, and

J
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(conti

Special Triage insMns

Several factors may
cedures or to adjus

* The risk to responders. It may b ary to write off some

patients if you are unable to ademrotect yourself.

e The number of patients.

¢ Your ability to ad
orworkinginan a
cases, the best y
those who are sti

* The toxicity of the

)

odify your triage pro-
ign patients to.

s while wearing PPE
ity is limited. In some
distinguish between

The more toxic the material and
the greater the ex ore serious the injuries may be
and the greater t mpt decon and treatment.

* Patient conditionfPatients may be in_critical condition due

to factors other t uma, cardiovascular
distress, or shocl of hazmat exposure
and other compli he patients’ chances
of survival even f er.

¢ Whether children are involved. Becausg of their smaller size,
children will exper nd more pronounced
effects than will a ual exposure.

e Time needed to tients. Remember,
however, if you compr con procedures for the sake of
prompt treatment, you. isk of secondary contami-
nation to others.

¢ Time required to

* The availability
exposure victims.

* The availability of special facilities (e.
units) equipped to deal wi

* The ability of loc
patients. Patient
facilities to avoid

medical facilities.
centers for hazmat

uma centers or burn
injuries.

andle the number of
out among multiple
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Triage (continued)

The Four BasicMgﬁ

Patients are normal categories based on
the severity of their of survival. (Different
agencies may refer ifferent names.)

* Immediate. These are patients entially life-threaten-
ing injuries who are likely to survmy receive immediate
medical care andgprompt transportation to a medical facility.
Immediate patie in the field by red
triage tags.

* Delayed. These njured and need de-
finitive medical care, but are relatively stable. Treatment and
transportation can b temporarily. These patients are
usually identified i yellow triage tags.

e Minor. These are e injuries are minor and who
may need only mi or patients are usually identi-
fied in the field b

¢ Morgue (or Dec ry is for people who
are dead or who that they have little
chance of survival, even with aggressive care. People who
need CPR are classified as dead unl there are sufficient
personnel to car
egory is usually i

al care.
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(conti

The START Syim W

There are several di . The START (Simple
Triage and Rapid Ti d by many response
agencies. ltis provi ere for your convenience. However, you

should follow your department SO!‘
nded té'move to a safe area.

ategorized as minor
njuries are generally
tients.

)

Start by directing t
The walking woun
until you can asse
less severe than th

walking wou

Perform a quick asses the patients who were unable to
move themselves, pr orderly and systematic manner
so that you do not Your assessment should take
no more than one nt. Thechart below is a quick
reference to the ST t has been modified
by this author to fit t ore detailed instruc-

tions are provided

Reposition reathing rate
airway er than 30/min?
‘ ‘No
Is patient eck Circulation
breathing? pulse strong

capillary refill

Morgue han 2 seconds?

(Black)

Delayed
(Yellow)
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Triage (continued)

The START Sy? M

Assess Breathing

If the patient is not b and clear the mouth
of foreign matter. (IWmass casualty incidénts, you may have to
forego normal precautions to prote ine.) If these simple
steps do not prompt the patient to stwing, consider the pa-
tient dead and attachya black tag. Move on to the next patient.

Consider patients t are breathing faster
than 30 breaths per not breathing on their
own but began breathing when you opened the airway. Attach a
red tag, then move on t patient.

own at a rate slower than 30
step (girculation).

If patients are brea

breaths per minute,'go on the n

Assess Circulatio

ation in one of two
e carotid pulse is wi

You can assess cir
the carotid pulse. If
patient as immediat;
If the pulse is stron
other optionis to ch
(or the fleshy part of th
once you release pre ill is slower than two
seconds, circulation e patient as immediate

(red tag), then move atiel capillary refill is faster
than two seconds, tal status).

You can quickly check for bleeding he
bleeding severely, put a dressi
or one of the walkin

ays. One is to check
k orirregular, tag the
n to the next patient.
(mental status). The
sing on the nail beds
ch for return of color

well. If the patient is
nd direct the patient
ct pressure.

Assess Mental St

Ask the patient to foIIowW
eyes” or “squeeze my hand.” If the pati

, such as “blink your
t is unresponsive or

cannot follow simple nds atient as immediate (red
tag) and move on. ati W simple commands,
tag the patient as dglayed ( ove on.
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EMS Treatment Protocols

r ?ﬂ hazmat/WMD expo-
ucts have'specific antidotes. Patient care

and symptoms.

The following are g
sure. Note: Few pr
usually consists of

Safety - Your Fi

* Size up the incident for signs of

* Do not go into the hot zone. Rescue i
function. If patie i
refuge area. Oth
propriate person

* Make sure patie
(See pages 6-8 to 6-11.)

¢ Use universal prec
dures as appropri e 6-6.)

¢ Avoid contact wit aled air, blood, vomitus, and

other body fluids.

Patient Assess

¢ Determine whether additional resources (personnel, equipment,
medical supplies, eeded.

¢ Determine the p were exposed; the
type, concentrati sure; the number of

times exposure occu reactions were acute
or chronic; the length of tj assed since the incident

occurred; and pati
of entry for contami-

Ay affect the material's
interaction with th .

use an altered level of

or terrorist activity.

t an awareness level
m to move to a safe
n be rescued by ap-

minated as needed.

ody substance isolation proce-

consciousness that can |mpac lity of the information
you get while takin t accordingly.
¢ Evaluate the pote and plan accordingly.
¢ Consider whethe e evidence on their bodies

or clothing that s d and secured if possible.
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EMS Treatment Protocols (continued)

Basic Life Suprv‘

The instructions b nts. If contaminated
* Move patients to a safe area.

patients have not inated, refer to the

patient decon guid -11.

* Triage patients as needed. ‘

* Administer oxygemif appropriate.

¢ Provide artificial
a pocket mask wi
forced-air respira
if patients pose a risk of secondary co

* Provide CPR if patie no pulse.

¢ Suction patients’ ded.

* Place patients in omfort. If patients are uncon-
scious, position t on the side to maintain an open airway.

¢ Keep patients qui

* Reassure patient at you are doing.

¢ Maintain patients’ res.

¢ If patients had contact with a liquefied gas or cryogenic mate-
rial, thaw frosted parts with lukewarm water. Do not rub frozen
parts. Handle pal

* Treat chemical bu
the extent of the

e Treat other injuries as
patients is from trau
of those condition
exposure. If the
exposure, other t .

¢ Do not induce vomiting unless directed to do so by your local

not breathing. Use
ag-valve mask, or a
-mouth resuscitation

| burns. Remember,
iately obvious.

jate. When the greatest risk to
i onditions, treatment
dence over the hazmat

¢ If directed to do so, dilute | with one glass of wa-
ter or milk and gi bsorb the poison.

* Periodically chec ital signs. Observe
patients for delay nd symptoms of exposure
to some materials ma eral hours.

* Transport patients to a medica soon as possible.

* Maintain a record of all patients, their médical conditions, and
to which medical fagilities th een taken.
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EMS Treat Protoﬁcontinued)
Basic Life Support (c ued)

Remember, patient contaminated, when-
ever possible, befort hospital. However, if
they are in critical candition, deterioratingtapidly, or in danger of
hypothermia, you may need to tra em sooner. There is
no more merit in delivering clean praﬁho died from delayed
treatment than theregs in transporting contaminated patients who
are a danger to the before you transport,
remove contaminat ncy decon, and take

extra precautions to | personnel. Keepin
mind, most hospitals’have only limited de€on capabilities, if any.

When the risks are hi
nel, prompt transpo
for medical personnel, take thetextra tim
do the greatest go
endanger others.

ient and low for medical person-
e. But if the risks are too high
in decon. You must
ber of people. Don't

Be observant, and be&diligent in your documentation. It may prove
pivotal following incidents involving workplace injuries, criminal
or terrorist activities ncern.

Advanced Life
Perform advanced life

Monitor pulse oxi
Attach patients to
Intubate.

Monitor end tidal CO,.
Establish intravenous i
Administer antido
and symptoms a

on presenting signs

Unless required by life-thr
(such as intubation and IVs) shou
tients are decontaminated. Otherwise, y
route of entry for th amj
Warning: Patients Iked

treated with DC co
might ignite flamma

, invasive procedures
ormed only after pa-
may provide another

materials cannot be
decontaminated because it
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EMS Treatment Protocols (continued)

Drugs and AntiFv‘

Few products have
does is pesticides.

example of one that
k the effects of ace-
tylcholine. Some ¢ also have antidotes.)
Administration of drigs in the field is usually based on presenting
signs and symptoms. Follow you and local protocols,
administering drugs or antidotes ba'sewe factors listed below.
(Be cautious of othepfield guides that list antidotes without taking
these factors into ¢

The specific prod
Amount and duration of exposure
Time elapsed since
Age of the patient
Severity of signs
Other medical co
Other drugs bein
Allergies to medi
Availability of dru

or infant)

itions the patient may have

s casualty incident
Facilities that use, store, or manufactur
antidotes available
with greater knowle
private resources
agency’s SOPs and dir
hospital, poison contr

hemicals may have
services personnel
fic exposures. These
, depending on your
m your base station
| resources.

The following book s for additional infor-

0od SO
mation. These wou oks to carry on your

emergency response vehicle.

e Hazardous Materials Inji
Care by Douglas
* Emergency Care
C. Bronstein, M.D
e The Survival Guide:
Nuclear Emergency by Angelo

Y

ok for Pre-Hospital
tt Ulin, M.D.

Is Exposure by Alvin
rrance, EMT-P.

iplogical, Chemical, or
M.D.
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C inati ith

Other Medig€al Providers

Coordination Clinics

Provide copies of container labels, MSDSS; and other applicable
documents to medical facilities as n supplement their ref-

erences. In addition, advise medicmnnel of the following:

¢ Type and nature
e Material involved
concentration, an
identify chemical
¢ Number of patients

xplosion, spill, leak).
ith correct spelling),
uid, gas). If needed,
d physical properties and health effects.

i oviders can expect to receive and
patients (e.g., a breakdown of

the number of ad
* Extent, length, a
¢ Whether there m
more likely when
there is a large n
tunity to self-tran
¢ Condition of patie
vital signs, pertin
e Treatment provid
e Decon procedur
further decon may be
¢ Estimated time of arri

each patient.
(Walk-in patients are
e geographical area,
tients had an oppor-
)

, associated injuries,

ort before your arri
(signs and sympto

to treatment.
scene and whether
nce thepatients arrive.

Coordinate patient t ringi tients into the facility.
The facility may req ati ed to a specific area
to minimize the risk 6f secondary contamination.

Coordination with S

* Do not transport ce unless they have
been fully decont and donot present a risk of second-

ary contamination. Con oughit from the scene could
cause the flight crew to become i ash the aircraft.
* If you do request air ambulances, indicate a safe route of travel

so that the flight sn’ h an unsafe area.
¢ Establish asafe la Z0 ill, upstream, and far
wn e

enough away thatido icopter won't spread

vapors or fumes. E
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Handling the Dead
is important for the

Fv res‘t
and friends and for*fhaintaining a positive

those concerns with
preserve evidence.

Handling the dead
well-being of famili
public image. How
the need to protect

Note: The following iftStructions are based'©n the assumption that
responders at or above the opera el will do any decon
that’s needed. Decon is not an awareneg§ level function.

, do not move or dis-
turb them until a forcement personnel
have completed t The bodies, clothing,
and personal effects may contain important evidence.

¢ |f you must move bogi e the initial investigation is com-
plete and if there’s do so, photograph each body
before moving it. e a camera, sketch the scene,
showing the posi dy andgits location relative to
surroundings. M body was found.

¢ Do not remove p bodies. (If the bod-

ies need to be d on team will remove
personal effects, d be responsible for
rately. Do not auto-

ensuring they do| .

¢ Bag and tag loos
matically assume body belong to that
body, especially i

nt.
* Attach a tag or label to with the date and time found,
the exact location

and work telephone
number of the pe y. Indicate whether the

body was conta s material and, if so,
what decontamin ken.

¢ Place each body In a separate body bag or wrap it in plastic
and tie it securely. Attach anothe ontaining the same
information identified a of the bag. (If there
of decon efforts, the

¢ Unless it's neces:

n of each

¢ [f the bodies must to another location, move them to
a safe place, preferab nvirghment with floors that
can be easily decontaminated i inated with blood or

other body fluids.
* Provide security f ie dy can be transferred to
a medical examin ron thorized personnel.
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EMS Equipment Supplies

The following is a list of the'lmum eQuipment and supplies

that should be avail
mendations come f
Materials Respons

ost of these recom-
he NFPA Hazardous

Binoculars to assess the scene fe distance.

The current edition of the EmerWsponse Guidebook
and other appropriate references.

A copy of applica
Protective clothin
gowns or aprons
other paper mas
covers. If possible,
NIOSH-certified H
Clean uniform an
Hard hat and bo
Disposable gown
have been decon
Plastic trash bag
Plastic sheeting (
equipment to pre
Alarge bucket or

disposable isolation
n gloves, surgical or
, splash goggles or face shields, and shoe
should be impervious to water.
pirators (or equivalent).

pers for patients who

our protocols call for covering patients or
nt the spread of resjdual contamination).
an be lined with trash
ater or vomitus.
Disposable plasti ucks”) to soak up and
isolate fluids from a ¢ i t.

Inexpensive stethos ure cuffs, and other
equipment that ¢ aminated.

A bag valve mask chanicdlresuscitator to protect
against having t suscitation. Pocket
masks are generally considered unacceptable.
A large supply of oxygen.
Liquid soap or mild deter:
Epsom salts for s burns.

Irrigating water o r flushing the eyes.
Shears for remov cIothing

Duct tape for securing ps in protective cloth-

ing (e.g., between gloves an
Stokes basket and backboard with se

Body bags. r

ff oily contaminants.

ing devices.
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This chapter provides an overvi terrorism is, how to
distinguish a terroris ccidental event, how
to distinguish betw d biological agents,
special safety prec e homeland security advisory
system.
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What Is.a.Terr

oﬁEvent"
The Official De |t|on

The Federal Bureau
the United States a
each as follows:

tegorizes terrorismin
rnational and defines

of force or violence
against persons or
rnment, the civilian
rtherance of political

¢ Domestic terrorism is the unlawful
committed by gr

or social objectiv
¢ |International terrorism is the unlawful use of force or violence
committed by group ividual(s), who are foreign based
and/or directed r groups outside the United
States or whose scend national boundaries,
against persons or coerce a govern-
ment, the civilian nt thereof, in further-
ance of political

Motives for terrorisminclude, but are not limited to, making a politi-
cal statement, drawigg attention to a causgpundermining a sense
of security, undermi overnment, and dis-
rupting the econom ism is often intended
to kill or injure peop responders.

Terrorism As A ook

For the purposes of i ent is any event that
was intended to h life, the environ t, or property. This

includes both physical harm and disruption of normal activities.

inition of terrorism is
take. An intentional
additional risks and

Whether or not an eve
immaterial to peopl
event, regardless of
challenges than ac
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7-4

Accidental Event

or rwqck?

It is sometimes har i an accidental event
and a terrorist atta Terrorists may use a
combination of we rm responders. Pay
particular attention t@Clues that don't a . It may be an indica-

tion that more than one weapon is 1
Possible Indications of a Terrorist Event
Listed below are p

don’tignore a gut fe
it probably isn't. So

terrorist event. Also,
tright. Chances are,
etimes the best clue’is your sixth sense.

Warnings, threats
Recent terrorist al
Controversial or
Timing of the eve
Unusual metal d
Unexplained expl
or gas or it seem
Dispersion of nail
¢ Suspicious hazm
human error havi
Unusual vapor cl
Mass casualties (peo
Unexplained patter injury

Unusual fire beh red smoke or flames

Presence of haz als (i ing labels, placards,
and containers) n ancy
* Unusual devices (wires, cell phones, Circuit boards, match

heads, incendiary materials, etc.) a d to containers
* Abandoned spray devic
¢ Unscheduled spr:
¢ Unusual security

or the presence
* Clandestine operation
¢ Glowing material (radioluminesc

strongly radioactive material)

* Material that is h it.heat without any sign of
an external heat s
* Suspicious unatt , or vehicles

* Subsequent calls iming responsibility

reports, etc.
s activities

-risk target (see next page)

nitions-like material
perses a liquid, mist,
o destroy only the package or device itself
staples, or other passible shrapnel
quipment failure and

ors, or tastes
thout obvious trauma

ination of materials
s, barbed wire, etc.)

used or emitted by a
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ist Attack?

Accident nt or Tﬂ

Common Targ

Public figures, pa controversial ones
Controversial busifiesses (e.g., abortior clinics)
Businesses with a history of lab
Government offices
Public buildings
Infrastructure sys
Places of econol
Airports

Military installations
Industrial facilities

The Timing of A

Terrorist events can
of a terrorist event i

es, communications)
toric significance

ever, the possibility
wing time frames:

* Prior to or during hlgh proflle or controversial events

* On anniversaries
* At a time of day use greater harm or
disruption (e.g., d commute hours)

Special Concerns wi ist Events

Although a terrorist
cal weapons is still
unique characteristi

biological, or chemi-
ist events have some

* An intent to harm a large po
¢ The deadlier nat

hazardous materi
¢ The increased ur

omparison to that of
t ordinary incidents
nd treatment (sometimes
onI in limited amounts)

e The risk of secondar event( aimed at responders)
e Initial difficulty in f agent used
* Possible delays in iz ist event has occurred

(e.g., when biolo
¢ The need for spe

7-5
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7-6

Distinguishing Between
Chemical al Agents

Listed below are b s and more specific
indicators to help d mical and biological
agents. The bigge peed of onset (rapid
with most chemical agents, delayed wit st biological agents).
Because onset is delayed with mo ical agents, a covert
terrorist attack will likely manifestﬁunusual outbreak of
disease, impacting public health authorities more so than first
responders.

General Distin

Most chemical agent:
* Rapid onset of m
following exposur,
* Easily observed
insect and anima

acterized by the following:
ms (usually minutes to hours

, pungent odor, dead

Most biological ag by the following:
* Delayed onset (u
* No characteristic

odorless and col
* Widespread repor
¢ Possible transmis

| agents are usually

geographical area.
e person to another.

Indicators of a | Agent

e The presence of i MDs, or laboratory
equipment that is relevant to the

pancy.
¢ An intentional release of hazardous m

rials or WMDs.
* Numerous people exhibiting une health problems that
may include, but are i

n of the eyes, nose,
and throat; runn ing; tightness in the
chest; nausea a ng;“dizziness; headache;
pinpoint pupils, bl rs or rashes; disorientation;
twitching; convulsions; o

* Rapid onset of medical symptoms
following exposure).

lly minutes to hours

J
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Distinguishi etwe emical and

Biolo v tinued)

Indicators of a ontinued)

¢ Casualties distrib
possible agent dissemination methods.

¢ lliness associated with particular ic areas. Differences
between indoor and outdoor casualt es.

¢ Numerous sick orfelead animals, birds, fish, and insects.

¢ Unusual amount normal, or withered
plant life in the a tions.

¢ Smoke, mist, or | not explained by sur-
roundings or weather patterns.

¢ Unexplained odors t of character with surroundings.
(Various chemical smell like fruit, flowers, garlic,
horseradish, bitt tten eggs, peach kernels, or
newly mown hay. sharpgar pungent.)

e Unusual oily drop s surfaces or film on
water. Moisture i cent rain.

¢ Unusual metal de elivery device (some
type of bomb), especially if it contains a liquid and there has
been no recent raih to account for the moisture.

e Unusual security, s, covered windows,
or barbed wire.

y be associated with

Don'’t forget about the stal at recognition clues (page
1-4). What looks like incident can actually be

a terrorist event sta ccident.
Indicators of a Possible Ellolo‘I Agent
¢ Unusual number of sick or dyin
contacting local medi
if they are treatin
¢ Widespread repo
symptoms are co
¢ Victims distributed in a pa

persal method.
* Delayed onset (usually days to weeks a

onset may be sh
¢ Unscheduled or u als
if outdoors during“period

¢ Abandoned spra

ranimals. (Consider
erinary clinics to see
imilar symptoms.)
large area. (Flu-like
biological agents.)

iated with a specific dis-

r exposure, although
, particularly toxins).
eminated, especially
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7-8

Special Safety Considerations

Emergency responcn?a diligent at possible terrorist
safety the safety of others.

events to ensure th

¢ Determineifthei
(e.g., chemical st
* Be alert for booby“traps and secondar
* Avoid touching anything that migh an explosive device.
» Designate and enforce scene contro es.
* Evacuate victims@nd nonessential personnel as quickly and
safely as possibl
* Maintain clear es
e Communicate yo
during the notific
could be affected b
¢ Call back off-duty
* Attempt to preser
* |solate potentiall
* Prevent seconda
 Arrange for critic fings if needed. Ter-
rorist events can sponders. Respect
that people have
them rest periods,
etc. Do what you
e Document your o

ic. Dynamic incidents
nt greater risk.
evices.

acuation if needed.
ossible terrorist event
ion process. Warn nearby agencies that

ppropriate.
reat this as a crime scene.
le or apimals.

ers and each other.
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The elan curity
Advis ysiem

ates implemented a
nsists of five “threat
sing risk of terrorist

After September 1
homeland security
conditions,” each r

attacks.

Beneath the description of each threat coliition below are some
protective measure epartment of Home-
land Security. Each es should be consid-
ered a composite of efore it. For example,
if the nation is at Thréat Condition Yellow, the protective measures
listed under green, blue ellow should all be implemented.
These things should dition to agency-specific plans
local, state, and fed have developed.

Low Condition (Gr, isk|of terrorist attacks.

¢ Refine and exerc Ve measures as ap-

propriate.
e Ensure personnel_receive proper training on the Homeland
Security Advisor ecific plans.

¢ |nstitutionalize a
lated sectors are i
attacks and that all re
these vulnerabilities.

Il facilities and regu-
nerabilities to terrorist
are taken to mitigate

S a 'eral risk of terrorist

* Check communications with designatedsemergency response
or command locations.

¢ Review and upda
(COW

¢ Provide the publi

Guarded Conditio
attacks.

procedures.
at would strengthen
its ability to act a
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The Homeland Security

Advis ystem inued)
Elevated Condition(Yellow)"€flects a significant risk of terror-

ist attacks.

¢ Increase surveill

¢ Coordinate emer
propriate.

¢ Assess whether the precise characteri
the further refinemient of preplanned

¢ Implement conti
appropriate.

jurisdictions as ap-
s of the threat require
ective measures.

response plans as

High Condition (Orange) reflects a high risk of terrorist attacks.

efforts with federal, state, and
, the National Guard, or other

* Coordinate neces
local law enforce
appropriate armedforces.

¢ Take additional pr
tive venues or ev

* Prepare to execu res, such as moving
to an alternate site or dispersing their workforce.

* Restrict access afthreatened facilitiesgo essential personnel
only.

ts. Consider alterna-

Severe Condition risk of terrorist at-

tacks.

* Increase or redir ress critical emergency
needs.
Assign emergenc
Preposition and mobilize specially trained teams or resources.
Monitor, redirect, or constrain tran ion systems.

Close public and gove
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Approximately 70% Ive the use of explo-
sives. Often terrori only, but explosives
can be used to disp aterials. Therefore,
you must view all explosives incidents with suspicion. Do not

rule out the possible presence Is, biological agents,

rmation on types of explo-
effects of an explosion, and
ins several pages to
devices. Finally, this
do upon discovery of an
explosive.

sions, classification of ex
identification of explosive mate
help you recognize common explosives
chapter provides guidelines on
explosive device an
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About Ex jves xplosions

The Three Basi€'Types'ot Explosions

An explosion is broa
gases from a confin
violent shock, and |

* A mechanical explosion results fro! buildup of pressure
inside a containemoften due to overheating.

¢ A chemical expl Imost instantaneous
conversion of a s ompound into gases
with a much grea

¢ A nuclear explosion mvolves either fission (splitting nuclei of
atoms) or fusion (joini i of atoms under great force).

n and rapid escape of
y high temperatures,

d noise.

Classification

Explosives are clas: e of reaction.
* Low explosives
rapid combustion.
ing effect. Low e
or acid/flame rea
friction, but do no!
¢ High explosives
neous combustion. High
effect. In general, hi
of a blasting cap.

n is defined as very
Consequently, Iow exploswes have a push-
d by a simple flame
initiated by shock or
blasting cap.

defined as instanta-
have more of a shattering
initiated by the shock

¢ Primary explosives e, which makes them
very hazardous t ives may be referred
to as detonators S because they are often
used to initiate se s. Sometimes boosters are

r effect.

* Secondary explosives are much le nsitive, making them

insensitivity, they i
such as from a primary e
sometimes referred to as
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About Explosives and Explosions

utward in a spherical
hattering everything
ressure wave.

: a positive-pressure

pattern like a giant wave smashi
in its path. This wave is called the bla
* Blast pressure w
phase and a neg

* The positive-pres ything in the direction

of the blast. The , cement of air during
this phase causes a partial vacuum at the point of origin.
* Once the positive,, ave loses energy, the partial

vacuum causes t and displaced atmosphere to
reverse its move inward to fill the void near the
point of origin. This i i ure phase.

¢ The negative-pre erful than the posi-
tive-pressure pha s as long. It causes
additional dama toward the point of
detonation. A lot of evidence may be found near the point of
origin due to this ive- e.

Fragmentation Eff

* Shattered fragments fro

sive device are hurled out-
ward at great sp
Hot metal fragme

cture many objects.
materials some d

ammable and combustible
ift of origin.
* A person intent ofi doing further dam might add shrapnel

(e.g., nails or staples) to the device, which adds to the frag-
mentation effect.

Incendiary Therm

¢ The incendiary th
aging than the blast press
It is usually seen as a bright flash ball at the instant of
detonation and may or may not result in“a subsequent fire.

¢ When fires start i ing, they are usually the
result of secondar nts
electrical circuits ¥ather tl

s significant and less dam-
fragmentation effect.

d gas lines or shorted
ry thermal effect.
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| ification, of
ExplosiVé Materials

This book contains

to help you recognize
common explosive Keep in mind, how-
ever, that not all ex asy to identify. They
may be concealed within other ite ineorporated into impro-
vised explosive devices (IEDs). TWCK the identification
marks that licensed manufacturers are required to use, particularly
if manufactured pri i ured illegally.

Concealed and es

In both the 1993 World
homa City bombing,
trucks. Pipe bombs
were concealed insi
materials can be easi
to be extremely car
doesn't mean you s
pack you find. Ho
to the explosive ma

nter bombing and the 1995 Okla-
ts were concealed inside rental
96 Olympic Games in Atlanta
. Because explosive
container, you need
are suspected. That
ry unattended back-
er, it’s vital that youthot limit your thinking
ials pictured in this hook.

is almost no limit to
t can be constructed
iety. Explosives can

Concealment is not
the improvised expl
using materials commo
be incorporated into al designed to detonate
when the object is

ail bombs are a good
example of this.

As recent events have shown us, we !st now also think in

terms of items not classified as explosi but used as bombs
nonetheless (e.g., airplanes erately crashed into
buildings). And whe re once thought of as
acts that occurred we need to consider
them a realistic thre
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Common Explosive Devices

Mail Bombs rv‘

¢ Mail bombs can ¢ DXES.

e They can be det ways, including pressure
changes (such as when the package is opened), exposure to
light, or immersion j

¢ They might have f the following characteristics.
Any one characte ay not mean anything. How-
ever, two or more should be viewed sugpiciously.

- Markings such tial,” or “Private”

- Incorrect name

- Misspelled wor

- No return address or flctltlous return address

- Postmark inco ddress

- Postmark from

- Distorted hand

- Excessive post

- Discolored packaging
the most visible mb)

- Strange odors,

- Protruding wire

- Rigid, uneven, @rlopsided envelop r packages

- Packages with irregular shapes, soft spots, or bulges

- Unprofessional wrapping on

- Excessive string or

- Packages stam
Do Not Delay”

- Buzzing or ticki

- Pressure or resistance

- Dark or heavily lined envelope
detonator until the envelope is open

Y

dress labels
r nondelivery)
ins on outer surface (often
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contents
ield a light-sensitive
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Common E ives D

i (continued)
Pipe Bombs v i

¢ Pipe bombs can
* Many are initiate

stic pipes and caps.
hers are initiated by
means of a mer s when the bomb is
disturbed. As with many other devices, pipe bombs can be
rigged with multiple_initiating devices to fool emergency re-
sponders. The ph ows just one example of what
a pipe bomb mig may or may not see different
things attached t
* Pipe bombs migh
staples, or other

with shrapnel (nails,
do more harm).

Grenades

* Grenades come in a variety of shapes and sizes. They also
come in a variety of colors, but green.ié the most common.

* The military uses blue gri grenades. However,
because grenad portant to consider
grenades of any ngerous until proven
otherwise.

* A grenade is primed a
train doesn’t begin until the spoo
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pulled, but the firing
grenade is released.
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8-8

Common Explosive Devices (continued)

Acid Bombs aroN

e Bombs can be m
¢ Acid bombs and
of a closed plasti
e Acid bombs rely on a chemical reaction between muriatic

acid (pool acid) and aluminum
* Dry ice bombs function by a phy. reaction as the dry
ice warms anghexpands. Plastic "Dottle manufacturers
modified the ¢ o reduce the risk of
overpressuriza ir bottles, but a clever
bomber could
¢ Activation time varies between the two bombs:
e Acid bombs usu ion within 30 seconds, although
they can be rig ed action.
* Dryice bombs n 30 seconds and 30 minutes,
depending largély on ambient tempegature.
¢ Acid bombs and ry similar. However,
there are a few di i
* Dryice bombs

soft drink bottles.
y overpressurization

on the bottles before

they explode, not.
* Because acid idly, it is far less likely
that emergenc intact one in the field.

An intact bottle
to be a dry ice
¢ Acid bombs tend to when they explode,

ugh not guaranteed)

* Dry ice bombs ir shape instead; they

appear to have
* Although both aci mbs are dangerous,
injuries from an acid bomb will usually be worse because of the

chemical exposure. Stay at least 3 (91 meters) from an
intact device.
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Co n Ex ives
The last three page culeosiv evices. The following
pages will look at t i S.

Dynamite

* Dynamite is one
by criminal bomb

e ltis usually found
buff, white, or red
of sizes.

e There are differe
nitroglycerin cont
heat. Other form
under emergency con
today contains very li

* Dynamite with a hi
sweet odor. Dyn
may not have a ¢ i .

* Dynamite can be detonated using either electric or nonelectric
blasting caps or detonating cord.

s of explosives used

m and is wrapped in

x paper. Dynamite sticks come in a variety

ynamite with a high
shock, friction, and
still very dangerous
ost dynamite manufactured

nt has a heavy, pungent,
of other ingredients

t at a constant tem-
perature and rota st a long time. But if
exposed to tempe ecome unstable rela-
tively quickly. Dyn a burrito (old dynamite with
us and unstable.

namite may be light
tan to light brown or reddish brown. The'texture will also vary,

but it is likely to begsli m ily.
e Exposure to nitro i will usually cause a
very persistent a .
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Common Explosives (continued)

TNT (TnmtrotoFev‘

e TNT is widely us
demolition charg

* ltis relatively ins shock, and friction.

e TNT is most ofte rectangular “blocks”
made of cardboa Each block has metal ends, one of which
will have a threade cap well.

e TNT is usually lig ight brown, but it will turn dark
brown after seve

bursting charge, and

Two-Part (Bina

» Two-part (binary) €xplosives consist of iwo inert compounds
that are stored and shipped in separate ontainers with no spe-
cial handling required. After the is mixed, it becomes
cap-sensitive and is ¢ plosive.

¢ Kinepak, pictured of a two-part (binary)
explosive. Kine monium nitrate and
nitromethane.

e ANFO (ammonium nitra ith fliel oil) is another ex-
ample of a two-part (binary) explo
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Commo losiv ntinued)

Sheet Explosi v

Detasheet, is a flex-
ible, rubberlike e ily cut with a knife. It
has a pressure-sensitive adhesive backing that allows it to be
quickly applied to irr curved surfaces.

* Sheet explosive is ckaged in sheets or rolls, though
it can be manufa iety of shapes and sizes. Be-
cause it is usuall i often used in letter bombs.

i mercial versions are

normally red, but ost any color.

Sheet explosive,

Composition C

C-4 is a plastic e

* |t is white to light Brov

* C-4 comes in block form, usually wrapped in olive drab or clear
mylar film bags or glazed paper, de g on type and age of
explosive. Older C-4 m a clear white plastic
container with a t ach end.

* C-4 blocks might 1127

e C-4is relatively in o impact, heat, shock, and friction.

* Unconfined C-4 will b mosghjinvisible flame.

Y

J
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Common Explosives (continued)

Black Powder Fvgwder

* Black powder an
* Black powder is
and sparks.
* Many smokeless
* Black powder mi
brown. Its form
(1.27 cm) granule
¢ Smokeless powd or.
* The majority of are black and formed
into rods, cylin s, or irregular grains.
* Shotgun powde en translucent flakes,
either round o be black irregularly
shaped granul
* Black powder is
is just as dangerous as-i
* Unconfined powder

low explosives.
tremely sensitive to Tfriction, heat, impact,

ery sensitive to friction.
| black, gray black, or cocoa

vary fro very fine powder to 1/2-inch

cal strips, round fla
might be orange to

, but once it dries, it
s first manufactured.
ash or smoke.
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Boosters

* High-explosive b Iso called primers or primer explo-
sives, are used in an exp i plify and strengthen
the shock wave from a primary ex in order to detonate
the comparatively insensitive main-charge high explosive.

* Boosters are usu indri e explosive encased in
a light metal, carw iner.
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Commo losiv ntinued)

Blasting Agent v

A blasting agent is t consists largely of
ammonium nitrate when initiated by a
high-explosive primé&r or booster. Blasting agents are relatively
insensitive to shock, friction, and i t are very dangerous
when exposed to fire. The two mos:'(ﬂ ones are ammonium
nitrate and water gels (or blasting slurries).

Ammonium Nitrat

* Ammonium nitrateis one of the least sensitive and most readily
available main-char i xplosives. Itis also an ingredient
of some dynamite ly used as a fertilizer.

lor from white to buff-brown,

ded to facilitate identification.

ellets called “prills.”

nitrate may be sensi-
tized by the addit ture is referred to as
ANFO (ammoniu¥nitrate and fuel oil) 'or as “prills and oil”

* Ammonium nitrate,i idizi gent.

though colored d
It is usually foundji

Water Gels (Blasti

of nitro-carbo-nitrate
ve powdered metals,
rformance.

ethyl bags.

* Water gels (or blastin
mixtures, with or wit
such as aluminu

e Water gels are p

Other Primary Explosives

fulminate are three
xplosive devices.
shock, friction, and

¢ Lead azide, lead
other compounds

* All three are extr
static electricity.

styph

R

I

R},
A

8-13

(7))
c
(©)
-
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=)
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=)
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}




Fireworks

Fireworks are not dhive r se, but they present
many of the same gers to'emergencyffesponders.

ireworks are far more
en very powerful and
ol standards of legal fireworks.

¢ Allfireworks can b
hazardous than le
are made without the q
They can be very u

¢ Legal fireworks wi
warning label de
fireworks will als
whereas newer ones will be marked “
“Class 1.4 Explosive.” If you don't se

e manufacturer and a
y precautions. Older
Common Fireworks,”
ass 1.3 Explosive” or

e markings, consider

¢ Fireworks that ar
appear to be ver
dried should be ¢
than normal.

amaged in any way,
been wet and then
ngerous and unpredictable
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Comm itiatiensDevices

The following are devices My usedito initiate explosives.

Safety Fuse

» Safety fuse can be'used to detonate ex
Its purpose is to transmit a flame
to a nonelectric blasting cap, but it ca
a low explosive main charge direcily.

» Safety fuse is ap
(about the size of

sives nonelectrically.
tinuous, uniform rate
so be used to initiate

(0.5 cm) in diameter

rcial brands normally
have an orange o provide high visibility.
Military brands are normally dark green. Both kinds might have
colored markings th t with the background color.

» Safety fuse contai der core that provides a burn-
ing rate of approxi nds per foot (0.3 meters), slow
enough to allow a®bomber time*to leavegthe scene safely.

» Safety fuse give acteristic acrid odor
when burning, w nt warning for others
to escape.

e A portion of the i survive an explosion
and may be locat

Safety Fus Detonating (Det) Cord

Detonating (Det

* Detonating (det)
cord is usually yellow,
come with a variety of co
tinguishing feature, however, is its
(Light gray or pale green powder is les

e The explosive in n
PETN, which rea
feet (6.7 km) per

fuse.

o safety fuse. Detonating
-like outer jacket, but it can
ths. The biggest dis-
or pink powder core.
ommon.)

nerally RDX, HMX, or
in excess of 22,000
ack powder in safety
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Common Initiation Devices (continued)

Blasting Caps r ‘

—

— ===

¢ Blasting caps co

* They are sensiti
handled carefully at all times.

e There are two pri s of blasting caps: electric and
nonelectric.

¢ Electric blasting
protruding from o
normally have a s
against static ele

* Nonelectric blasti etal tubes or shells.
One end is closed” The other end is 0 to allow insertion of

a safety fuse.

* Blasting caps var r one inch to several
inches in length.

¢ Electric blasting radio signals, so it’s
vital to avoid using radi ere near electric blasting caps.

Radios should be k 100 meters) away.

a primary explosive.
pact and should be

ecognized by two lead wires
ires argyusually insulated and
xposed ends to guard
cidental firing.

end. Th

Fuse Igniters a iters

* A variety of other devices, both commercial and improvised,
can be used to apply sparks or fl safety fuse.

* Igniting a safety fuse fancy equipment. It
can be accompli atch.

* Several types of niters might be used
to provide a mor of igniting a safety fuse,
particularly in adverse itiBns. Percussion type
igniters and friction type igniters, ple, are small tubes
made of plastic or cardboard with a pulfring or handle at one

end and an openi i fuse at the other. The
igniter is activate nt le is pulled.
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Upon Dis ry o

ral ins'mns th

Explosive

The following are g
involving explosive
not look like bombs
Be suspicious of thi

pply to any situation
losive devices might
inside other objects.
e, and use available
resources, as appropriate, to help determine whether or not the
object in question might be a bo example, a package
delivered by a legitimate shipping cMhould have a tracking
number on it. If yougan't tell who sent the"package, you can ask
the shipper to iden the tracking number.
If necessary, you ¢ firm the legitimacy of
the shipment. This ut a parcel bomb.

Do

¢ Remain calm.

¢ |solate the area,

¢ Evacuate the are
all directions, incl

d deny en horized personnel.

900 feet (0.27 km) in

the Vehicle Bom ble on page 8-19.)

» |f safe to do so, open doors and windows as you evacuate to
minimize damag . ck wave will do more
damage in an en

* Take cover behin ilable cover

¢ Callfor assistanc and equipped bomb
squad. Call for addltlon s (e.g., fire department) and

make other notific F) as appropriate.
* Be alert for secon
* Recognize that a some manner other
than the obvious. p ight count up instead

* Treat all devices as da oven otherwise. For
example, a hand ¢ for training purposes
(typically blue in ¢ Even something that
appears to be a tc > a real device.

* Observe for evidence o al, biol@gical, or radiological

suspicious peopl jviti
appropriate official art
to you at the tim

¢ Follow departmentySOP,
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Upon Discovery of an Explosive Device

Don’t rg‘

* Do not panic.

¢ Do not touch, sh e.

* Do not open a container that you t contains a bomb.

* Do not attempt to move the devic her location. Evacu-
ate the area instead.

¢ Do notimmerse t
device to detonat

* Do not put the d ce, such as a desk
drawer or filing c . | cause more harm if
the bomb does detonate.

¢ Do not attempt to co; ject, particularly with metal, glass,
or other materials come a fragmentation hazard
if the device expl

* Do not turn lights
you find it.

¢ Do not operate ra eters) unless you are
certain the device io transmissions.

* Do not block access to the device. Do not block doors.

e Do not smoke in i

ing so may cause the

equipment on or offy Leave everything as
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sive Device

Upon Disc* of an

Vehicle Bomb ces

The chart below wa

ion in both the Emer-
gency Response Gtiidebook and the Vehicle Bomb Explosion
Hazard and Evacuation Distance

duced by the Bureau
of Alcohol, Tobacco and Firearms (ATF):

¢ The distance pr evacuation distance
to prevent life-th ast or fragmentation
hazards. Howev: ay be appropriate to

prevent non-life-threatening injury or temporary hearing loss.
* Hazard ranges are open, level terrain.
e Minimum evacuati ay be less when explosion is
confined within a
¢ An explosion confified within

tructurggmay cause structural

nimum Evacuation
istance to Prevent
Threatening Injuries

Vehicle
Silhouette

n Small Van

0.5 mile (0.8 km)

1 mile (1.6 km)

1.5 miles (2.4 km)

R

I

8-19
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After Detonation of an Explosive

;I irvsﬂyply anytime a device
has been detonate

The following are g

Do

¢ Remain calm.
* Isolate the area and deny entry t orized personnel.
 Call for assistance from a specially trai and equipped bomb
squad. Make oth ificati priate.
* Be alert for secon
* Observe for evid
symptoms) that
perse other hazardous materials.
¢ Spend as little time 4 t area as possible. If you need
to rescue patients;, . Treatment can wait until you
are in a safe area
* When treating patiénts, avoid cutting t
that contain evid
¢ Pay attention to ci
suspicious peopl
appropriate official
to you at the time
* Preserve evidenc
you don’t have to.
preserve the sceng,

* Follow department SO

Don’t

* Do not panic. .

¢ Do not turn lights or equipment on or o
you find it.

e Do not disturb evi s necessary to save
lives. If you must ttention to conditions

SO you can recon igators later. Make note
of anything you ions you took.

rs or unusual patient
ive was used to dis-

ugh areas of clothing
y bomb fragments).
g the incident. Note
y information to the
mportant it may seem

, regardless of how uni

Don'’t touch anything
and sketches to help
g must be moved.

Leave everything as
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Che”ﬂmrfare
N\

for a terrorist attack,
ses on a handful of
ped for warfare, used
ht after by terrorists.
nerve agents, blister
riot control agents.

Although almost any €hemical can be u

emergency responder training usually fo
chemicals that have been specificall
in military or civilian att
This chapter contai
agents, blood agen
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Gener ormatien About

Chemi€alFAgents

There are numerou
chemical weapons,
cal warfare agents.

Recognition of Chemical Aﬁ

Of all the chemical a
a distinctive appear:
liquid form and gre
are so distinctive tha
won’t even produce a
there may be other
devices or explosio

hat could be used as
re considered chemi-

pter, the only one with
r to amber-colored in
. None of the others
ey would be recognized by sight, and most
loud when dispersed. However,
ors, such as abandoned spray
e liquids, mists, or gases.

Some of the agent
descriptions may o
tive to particular o
exposure causes olfactory fatigue, it may¥e impossible to get a

good description.
Decontamination is not ess level function. However,

for more information econ guidelines on
pages 6-8 to 6-11 n guidelines on pages

2-18 and 2-19. H
Follow the general treatment protocols for all chemical exposures

(pages 6-17 to 6-20). A few of these al agents have spe-
cific antidotes. However, st chemical agents
consists largely of p for presenting signs
and symptoms.

Personal Protectich’PE)
Awareness level personnel, by definition;"are expected only to

recognize the pres

a terials or WMDs, pro-
tect themselves, cal rai and secure the area.
Thus you shouldn'tBe i PPE. But for more

information, see pa

. However, witness
people are insensi-
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Nerve Agents

hos e pesticides, but they
ore potent. Nervefagents attack primarily

uscular contractions.
the chemical agents.
e rapidly fatal. The

Nerve agents are si
are 100 to 500 time
the nervous system
They are considere
Exposure to even

common nerve agents are listed below.

Agent UN# Class E!Guide NFPA 704*
Tabun (GA) 810 6.1 53 4-2-1

Sarin (GB) 53 4-1-1
Soman (GD) 53 4-11
V Agent (VX) 53 4-1-1
* NFPA 704 ratings re ealth, flammability, and reactivity
hazards. See pa 28 for more information.
Description
Nerve agents are cl mbient temperatures.
(The term nerve ga . erve agents are odor-
less. Impure G agents may have a slight fruity odor, and VX may

have a slight sulfur
impurities, so these

d colors can vary with
limited value.

Health Effects

Nerve agents attack stem by inhibiting the
normal function of se, an enzyme required for
nerve transmission. H’[ry is inhalation of the
vapors. However, néfve agents are also t@xic by eye absorption,
skin absorption, or ingestion.

The most significant i
onset of pinpoint pu
tors are runny nos
difficulty breathing,

t poisoning are rapid
ing. Other key indica-
ausea and vomiting,
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Nerv, ents ( inued)

Patient Care

If exposure was to uter clothing may be
sufficient. Howeve of liquid contamina-
tion, patients must econtaminated asisoon as possible with

water or soap and water. ‘
Specific treatment far nerve agents may“include administration

of atropine, 2-PAM . Antidotes must be
given as soon as p Iready symptomatic.
Beyond that, follo protocols on pages
6-17 to 6-20.

MARK 1 Nerve injector

Many agencies are“supplying ergengy personnel with the
MARK 1 Nerve Ag esponders have life-
saving antidotes at t . The kit contains two
injectors. The firstc atropine; the second,
600 milligrams of pralidoxime chloride (2-PAM Chloride).

The MARK 1 kit is
area, usually over t
knee. Start with the
as it is removed from the
site, applying firm ev
the thigh. Hold itin
process with the 2-
needles to prevent
tion site to help circulate the antidotes.

into a large muscle
etween the hip and
tor is armed as soon
the injector over the injection
shes the needle into
onds. Repeat the same
2). Secure exposed
n massage the injec-

al MARK 1 kits can
als. However, do not
administer more th king further medical
attention. More tha ses -PAM Chloride can cause

uncontrolled hypertensio d blgod pressure) and an
increased risk of heat exhaustion or ss. If you are experi-
encing rapid heartbeat and dry mouth, dofhot repeat injections.

Y

For moderate or severe s
be administered at fj

J
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Blister Agents (Vesicants)

Blister agents (alsow ar nts or vesicants) are
extremely toxic chemicals that®produce racteristic blisters on

exposed skin. The below:

ERG NFPA

Product UN# Class Guide 704*

Mustard (H) 2810 153 4-1-1
Distilled mustard (HD) 2810 153 4-1-1
Nitrogen mustar 2810 6. 153 —

Lewisite (L) 153 4-1-1
Phosgene Oxim 154 —

* NFPA 704 ratings fepresent health, flammability, and reactivity
hazards. See page 3-28 for more information.

Description

have been described
as anything from col ark brown, depending
on purity. Dependi ration, mustards may
be odorless or may smell like mustard, onion, or garlic. Lewisite
smells like geraniu

Mustards and Lew

Pure phosgene ox
gene oxime can als
an intense, irritating odor.

General Health
Most blister agentsiproduce immediate.itation to eyes, skin,

and mucous membranes. With mustard, hewever, pain and irrita-
tion can be delayed anywhere f hours, even though

tissue damage begi (Mustard is the only
chemical warfare a ce symptoms within
(COM

lline solid, but phos-
h-brown liquid. It has

minutes of exposur

J
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Blist ents ( inued)

General Health
Common signs and nd burns to the skin,
eyes, and respirato in becomes red (like
a sunburn), with itc rness in the affected
area. Patients may later develop id-filled blisters, with
the warm and moist groin and arrNJas being particularly
susceptible. Skin damage from vapor exposure usually resembles

a first- or second-de Xposure can produce
damage comparabl

erent in that the skirflesions look more like
s. Phosgene oxime also causes
do other blister agents.

Phosgene oxime is
gray wheals (hives) th
more severe tissue

OX|me the irritation to eyes,
resemble the effects
more severe and will
esh air, as would be

With both Lewisite phosge

skin, and mucous m: i
of riot control agent
not decrease upon
the case with riot ¢

Patient Care

If exposure was to
sufficient. However, if the
patients must be dec
tissue damage.

Unfortunately, with Mut know they’ve been
exposed until several'hours later when symptoms finally develop.

By that time, most of the mustard will h ready been absorbed
by the tissue or evaporate atients should be de-
contaminated to en ed against the body
will not cause furth S personnel.

Follow the general treat Is pages 6-17 to 6-20.
Care for skin lesions as you woul egree burns. Cover
the lesions with dry, sterile dressings, separating fingers and toes

if affected. Never b ain lesions. Be careful
not to overhydrate p if rIVs. Fluid loss from
ess

blister agent burns i | burns.

ter clothing might be
liquid contamination,
ely to prevent further
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Blood Agents

Blood agents intenvﬁgility to use oxygen.
Some agents prevent red b cells f carrying oxygen to
other cells in the b ability of cells to use

oxygen for produci for metabolism. The
most common bloo :

ERG NFPA
Product Guide 704*
Hydrogen Cyani 117 4-4-2
Cyanogen Chilori 125 3-0-2

* NFPA 704 rating ability, and reactivity
hazards. See pages 3-23 to 3-28 for more information.

Description

Hydrogen cyanide
under pressure, alt
nide is a colorless
or peach kernels, b
unable to smell the odor.

are colorless liquids
tures, hydrogen cya-
dor of bitter almonds
ulation is genetically

General Health

Cyanide exposure cau spiratory stimulation,
che. High concentrations
cause convulsions ? (Both nerve agents
and cyanide cause apide does not produce
pinpoint pupils, ex fine tremors in the
muscles under the

Patient Care

If exposure was to uter clothing may be
sufficient. However, ssibility of liquid contamination,

patients must be decont .
Treatment consists of supportive meas for presenting signs

and symptoms. Healthcare profi als may also use cyanide
antidote kits if availa the general treatment
protocols on pages 6-17 to
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Choeking ts

The choking agentsiare com'lndustrl chemicals that attack
primarily the respir;

Product Guide NFPA 704*
Chlorine (CL) 17 2.3 124 3-0-0
Phosgene (CG) 1076 2.3

1125 4-0-0
* NFPA 704 ratings gepresent health, flamability, and reactivity

hazards. See pa re information.

Description

Chlorine and phosgen
are usually stored as
liquid form; it is gree
in both forms. Both
Chlorine smells like
or newly mown hay.

s in their normal states, but they
ine is clear to amber-colored in
s form. Phosgene is colorless
itating chemical odors.
like freshly cut grass
r than air.

General Health

These gases quickl
respiratory distress
skin; and tightness i .
in the lungs) can develop
edema can be fatal.

es, nose, and throat;
burning of exposed
edema (fluid buildup
hours. Severe pulmonary

—

Asymptomatic patients exposed to the
phosgene do not need decontami
needed for patients i
for any patients wh
in liquid form, whet

Patient Care

form of chlorine or
However, decon is
irritation, as well as
d by choking agents

Treatment consists of suppor for presenting signs
and symptoms. Due to the risk of pu ary edema, patients
should generally be transported to dical facility for evaluation.

The only exception
have minor or transign¥irritati
follow the general treatme

rthroat. Beyond that,
ges 6-17 to 6-20.
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Riot Control Agents (Irritants)

Riot control agentswvwacitation by irritating
the eyes and respiratory system. They @are also known as irri-

. The common ones

tants, irritating age
are listed below.
Product UN# DO¥Class ERG Guide

Tear Gas (CS) 1693 A 159
Tear Gas (CR) 1693 A 159
Tear Gas, Mace A 153

1697
Pepper Spray (O 6.1)* 159
Mace (PS) A 154
Adamsite (DM) A 154

* The hazard class ¢
pepper spray is p

or 6.1, depending on how the

Description

Riot control agents Is or powders. Some
are sold in small co nse devices. These

devices may contain a single agent or a mixture. Some devices

also contain a dye t@li d assailant.
Odors vary, dependi tion. In general, how-
ever, tear gas and eppers. Mace has a

fragrant odor, like that of a oms. Adamsite is odorless.

Riot control agents ¢ause rapid onset of .piratory distress, eye

irritation, and tearing that quickly incapacitate a person. Patients
may also experience nausea a , although it's more
common with adamsj control agents.

General Health

Patient Care
h air and to brush the

Itis often sufficient to remove pa
powder from skin and clothing. If additional@econ is needed, flush

the skin with plain water, soap ter, or a weak solution of
sodium bicarbonate the general treatment

protocols for all che’al e 6-17 to 6-20).
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Bioldgical Agents

, tasted, or felt. Nor
tection equipment. We

Biological agents cann
can they be detected by

often have to rely ol :
Hor animals.
of illness throughott a large area.

d with a specific dis-

¢ Unusual number
¢ Widespread repo
¢ Victims distributed in a pattern associ
persal method.
¢ Delayed onset.
¢ Unscheduled or
if outdoors during
¢ Abandoned spray devi

eminated, especially

This chapter provides only general informiation about biological
warfare agents. Specific informati out many of the biological
agents and the dis e found at the CDC’s
web site (www.cdc. .
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Types iologi Agents
There are four basiéiypes o ogical nts.

Bacteria

* Some, like anthrax@form spores that can survive for long periods
in conditions that bacteria.

* Bacteria can pro xins inside the body.

e Examples of ba brucellosis, cholera,
plague, and tularemia.

Viruses

¢ Viruses are also ‘lvin or anis‘ms e much smaller than

most bacteria.

¢ Viruses are incap
cells in which to r c

e Examples of viruses include smallpox, Venezuelan equine
encephalitis (VE i c fever (VHF).

th; they require living

Rickettsiae

¢ Rickettsiae are microo
acteristics of bac
within living cells
e Q feveris an exa

Toxins

e Toxins are nonlivi ds—potent poisons
produced by a v , including bacteria,
plants, and anim

* Biological toxins prod imilag to those caused by

chemical agents.

* Biological toxins are far more toxic tha‘

cals are.

e Examples of toxi 0 (botulism), ricin, sax-
itoxin, staphylocoggal ent ), and mycotoxins.

have many of the char-
ses, they grow only

ost industrial chemi-
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CDC Bioterrorism Agent

The CDC separateggbi i into three categories,
depending on how d and the severity of
their health effects.

Category A Agents 1
Category A agents include organisms that'pose the highest risk

to the public and n they:

¢ Can be easily sp

¢ Resultin high deal
health impact

¢ Might cause publi

¢ Require special a

person to person

rates and have the pGtential for major public

ocial disruption
health preparedness

Category A agents i
Anthrax (Bacillus
Botulism (Clostridiim botulinum toxin)
Plague (Yersinia pestis)

Smallpox (variola
Tularemia (Franci

Viral hemorrhagi
e Filoviruses (e.g., E urg)

¢ Arenaviruses (e.g.
Category B agents the second highes!riority because they:

¢ Are moderately easy to s|

¢ Result in moderategi eath rates

¢ Require specific e ’s laboratory capac-
ity and enhanced nitofing

(COW

v ».

Category B Agent

R},
A
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CDC Biot ism A ategories
W‘c |

Category B Agent
Category B agents i

¢ Brucellosis (Brucella species)

¢ Epsilon toxin of Clostridium perfrﬂc
* Food safety threatg\(e.g., Salmonella species, Escherichia coli
0157:H7, Shigell
Glanders (Burkh
Melioidosis (Burk
Psittacosis (Chlamydia psn‘taCI
Q fever (Coxiella bur
Ricin toxin from Rii
Staphylococcal e
Typhus fever (Rickettsia prowazekii)
Viral encephalitis
(e.g., Venezuelan
litis, western equi
* Water safety threats (e.g., Vibrio cholérae, Cryptosporidium
parvum)

nis (castor beans)

ern equine encepha-

Category C Agent

Category C agents are
emerging pathogens th
the future because t

ighest ‘priority. They include

d for mass spread in
¢ Are easily availab A

¢ Are easily produced and spread
* Have potential for high morbidity and ality rates and major
health impact

¢ Nipah virus
¢ Hantavirus
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Exposure, Health Effects,

ar@‘re

It's beyond the scop
agents individually. |
tion that applies to

Routes of Exposure 1
Biological agents enter the body tfirough all the normal

routes of entry:

each of the biological
ides general informa-
eatest concern.

¢ Inhalation is the re for most agents.

e Some agents can be transmitted by sKin or eye contact, but
most can't penetrat unbroken skin. (Micotoxins are
an exception; they, rbed through intact skin.)

¢ Pathogens canb ating contaminated food or by
eating food handléd by some®he whoge hands are contami-
nated. (These ar food poisoning.)

* Many diseases by vectors (through
bites from mosqu

Some diseases canghe spread through patient care activities:
* Disease can oft
wounds from oth
* Some of the diseases
blood and other bo
* Droplet transmis
microorganism a
coughing, sneezi
such as suctioning.
* A few diseases (e.g., tuberculosis les, and chickenpox)
can be spread by airbo (droplets containing
microorganisms t n air).

gh needle sticks or

through contact with
smission).

droplets containing a
fected person during
certain procedures,

The most likely terr Ives disseminating biologi-

cal agents by aerosoliza ixing the agent with a liquid and
dispersing it with a spray device) or rsion as dry powders
(possible with spores, toxins, and freezesdried bacteria and vi-
ruses). A terrorist mi tami d or water supplies, but
it's unlikely that tew lly contaminate large
municipal water supplies be d chlorination would
either kill the agent its effectiveness.
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Exposure, H Effect Patient Care

i

“Contagious”

While often used i ms contagious and
infectious are usu distinguished in technical medical use.
Contagious means “communicabl tact” and refers to a
very easily transmitted disease, such as‘@cold or flu. Infectious
refers to disease cafised by exposure to a harmful microorgan-
ism that can be tran to another only by a
specific kind of co ransmitted diseases.
Not all infectious di
Some bacteria and vij contagious, but many are not.
(The infectious do ber of organisms needed to
cause disease—va many factors.) Toxins are not

contagious.

Time lapse between contamination and onset of symptoms varies

with the type of age i uration of exposure,
the route of entry, a lity.
With bacteria and , hours to days after

exposure. Because onset ects is delayed, a terrorist
attack will likely mani reak of disease, im-
pacting public healt so than first responders.

With toxins, onset isusually minutes to h after exposure. The
effects of some toxins resemble those of some of the chemical
agents. Thus it’s possible to mis sume one is dealing
with a chemical agen of symptoms occurs
within minutes of ex| ion of symptoms and
circumstances of th
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Exposure, Health Effects, and Patient Care

rontinu‘
Health Effects '

The initial effects of
a common cold or fl
weakness and fatigue, headache, n
coughing, mild chest discomfort, an
these common symptoms generally aren
people may delay
medical profession
biological agent unt

es resemble those of
e fever and/or chills,
d vomiting, diarrhea,
| achiness. Because
ause for alarm, many
il they are very ill, and
y are dealing with a
clues.

Some diseases produce characteristic skin signs. For example:

» Cutaneous (skin) thrax produces what starts as
an itchy bump res ect bite. A day or two later, the
bump becomes a round, fluid-filled ulcer@A depressed, painless
black scab that s e middle of the ulcer
is a characteristi rax.

¢ Smallpox produc pots that progress to
raised bumps filled with athlck opagque fluid. The bumps then
become pustules ch, feeling like there
are small round r the skin. The face
and extremities a

¢ Viral hemorrhagi
branes.

from mucous mem-

Some diseases ha
However, it’s often n
chest x-rays, blood
specific disease.

signs or symptoms.
professionals to take
er tests to identify a

Many of the diseases warfare agents have
high mortality rate such as respiratory
distress, pneumoni ocki"and sepsis. Prompt
treatment can reduc ates However, by the time
patients realize that they ha rse than a cold or flu,
their chances of survival may have dri dramatically. That’s
one reason why it's so important to publicize unusual outbreaks

of disease. r
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Exposure, H Effect Patient Care

"

Health Effects

The effects of some some of the chemical
agents (e.g., irritatioft of the skin, eyes, and’ mucous membranes;
cough; tightness of the chest; and di reathing). Symptoms
occur within minutes or hours of expos Thus it’s possible to
mistakenly assume @ne is dealing with a chemical agent. Care-
ful evaluation of sy ces of the illness is
essential.

EMS Response

If you've responded t
agents, make sure t
you render care. D
sponded to an EMS
Instead, treat patie
oxygen, Vs, and ot

nt involving possible biological
e been decontaminated before
owever, if you've re-
already symptomatic.
symptoms. Provide
riate.

mend antibiotics or
nding on the specific
, progression of the
rgies, etc. Plus, be-
cause incidents involving ents usually manifest as
an unusual outbrea that EMS personnel
will administer antid in the field.

It is beyond the sc
other drugs, since t
biological agents, t
disease, possible s

Notify the CDC and/or your local healt
been done already. Notification is mandat
(e.g., smallpox) and vitally impor
attack involving biologi

partment if it hasn’t
with some diseases
y suspected terrorist

Most of the time, u
tection when carin

ovide adequate pro-
wever, if the disease has
not yet been identified, it ma llow body substance
isolation procedures. (See page 6-6. e you know what the
disease is, follow CDC recommendations for additional protec-

tive measures. r
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White Powder Events
The anthrax attacks

mepike in “white powder
calls” for emergency fésponders:"Many agencies published guide-

lines for handling s ing is a compilation
of guidelines from s des information that
applies to both the ergency responders.
Remember, howevet, that your own agency’s standard operating
procedures (SOPs) and local pro‘ke precedence over

these general guidelines.
alls associated with

e principles apply to

Note: These pages
suspicious mail. H
unidentified powder.
Characteristics icious Mail
Suspicious mail ma

teristics. Any one ¢
However, two or m

more of the following charac-
y not mean anything.
suspect, especially
when the mail is se be a target for terror-
ism. (Many of thes o red flags of a pos-
sible mail bomb. More information on mail bombs can be found
on page 8-6.)

Warnings or thre,
Markings such a
Incorrect name, title, or a
Misspelled words
No return addres
Postmark inconsi ress
Postmark from a
Distorted handwriting or badly typed a
Excessive postage (to prevent r
Discolored packagin ter surface
Strange odors
An unknown sub. envelopes or packages
Rigid, uneven, or
Packages with irregular s
Unprofessional wrapping on packa
Excessive string or tape to secure packages

Packages stamp e With Care” or “Rush:
Do Not Delay”

I, or “Private”
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White P r Eve ntinued)

General Guidelines: ing and Opening Mail

ated with anthrax or
ss, health profession-
rgency services agencies have developed

‘particularly for people

oap before and after

The chance of enc
other biological age
als, the FBI, and e
common sense guidelines for handli
who handle large volumes of mail.

e Wash your hand
handling mail.

¢ Do not eat, drink,

* Consider wearing“disposable plastic of rubber gloves if you
have open cuts or ski s on your hands.

Surgical masks, ey d gowns are not needed.

Handling Susp

If the mail contains eat or if it has other
characteristics listed’ on the previous page, use the following
guidelines.

¢ Do not shake or
¢ Leave the envelo
¢ Do not sniff, touch, t
package, or any co
¢ Alert others, and
lope or package.
not required at thi
* If possible, shut off the ventilation syste
e Call 911 or the appropriate emer
munity or workplace. Indi
age contains any
whether the subs
with the envelope
¢ Wash hands with war
¢ Direct others to remain on scene
responders and questioned by law e

insists on leavin re
contact informatio

¢ Do not panic.
10-11

ackage.
n't move or discard it.
sely examine the envelope,
pilled.
one disturbs the enve-
ife|workplace is usually

umber for your com-
e envelope or pack-
unknown substance,
what you have done

or one minute.

luated by emergency
rcement. If anyone
arrive, get names and

J
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White Powder Events (continued)

Threat CredibivaeN

The anthrax attack
white powder calls
were forced to dev

h a huge volume of
response agencies
ased on whether or
not the threat was pérceived as credible. ergency call takers,
dispatchers, and first responders d to take on greater
responsibility for assessing the threﬁility so that the more
highly trained hazmat teams could be channeled where they

were needed most.

Awareness level pe threat credibility as-
sessment also. The following are some good questions to include
in a threat assessmen

* Did the envelope ntain an explicit threat?

¢ Has there been a récent expostuife to anysuspicious substance?
If so, get a thorou bstance.

¢ What does the po ized anthrax is gener-
ally an off-white t rin texture to talcum

out a terrorist event

ax. What's to say a

s? Orthat a terrorist

Consider the other

mon sense.

er characteristics of

terrorist didn’t dis
didn’t use somet
questions on this
¢ Does the envelope o
suspicious mail liste
¢ Hastherebeena symptoms? If so, how
long have sympto i
or other diseases

Could it be, for example, sheet ro st from construction
in the area or a sweete illed while preparing
coffee? Could it wrappers present or
other clues to su

* Have there been ar events, as there were with the
(either an individual

anthrax attacks of 2001%

* Isthere reason to suspect that t t
or a business) might be targeted? Hasihe recipient received
other threats or suspicious p Has the recipient been
the target of other ? ne who might want to
harm the recipie isgruntled employee,
an unhappy cust
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Nuﬁﬁ‘nts

In theory, at the awa shouldn’t be involved in any
hazmat incident th Hadioactive materials.
However, radioactive’ materials are common enough in some
industries that it helps to have a basic understanding. Radiation

incidents don't have to be as fri many people believe
they are.

Note: This book use:
and rem) because {

asure (roentgen, rad,
in the United States
and responders are more fami . Most of the rest of
the developed world uses the internati (SI) units (gray and
sievert). These terms are explai in this chapter but are not
emphasized.
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Basic iatio*ncepts
Radiation is a form Of energ adigtio om both natural and

manmade sources e potential for harm
varies with the type

Nonionizing Radiation

We're generally not concerned with noni ing radiation, such as
that produced by mi@rowaves, radio frequencies, heat, and light.
The electromagneti onionizing radiation
emit less energy th mma rays and x-rays
(two forms of ionizi : rgy from nonionizing
radiation can move atoms, creating heat, light, sound, etc. But
the energy isn't suffici nge atoms structurally, as hap-
pens with ionizing r:

lonizing Radia

lonizing radiation pr
of atoms struck by t

change the structure

When atoms give off
ergy and/or particles
adioactive decay or

Radioactive eleme
radioactivity, they ar
to become stable.
disintegration.

tons and neutrons.
lanets orbit the sun.
d (protons positively
ve an equal number
neutral. However,
on, an atom will lose
ionized. This effect

Each atom has a
Electrons orbit the
Protons and electro
and electrons nega
of protons and electrons to be electric
when struck by energy from ionizi
electrons and no lon
is called ionization.

radiation. All five are
focuses primarily on
countered at hazmat
at least one type of

There are five types
defined on the following page,
the first three—the three most commo
incidents. All radioactive materials gi

radiation. Most giv
conti
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Basic Radiation Concepts (continued)

lonizing RadiaIFv'm

Alpha particles ar
and two neutrons r
are relatively large
in air. Alpha particlés contain a lot of en
penetrating power. They are stop
sheet of paper and cannot penetrate in
are not a serious exiernal hazard, but if
tive materials that
inhalation, ingestio
will deposit their io

ade of two protons
s of an atom. They
only a couple inches
gy but have very low
ielding as light as a
skin. Alpha particles
ha emitters (radioac-
ter the body through
n open wound, they
cent tissues.

An excess neutron in
and electron. The
These relatively sm
yards in air. They
energy level can pe
External exposure t
But the greatest da
that enter the body.
wood, or plastic) to

us can transform into a proton
n ejected as a beta particle.
n travel several feet to several
y in energy’level. Fhose with the highest
h through intact skin.
uce burns to the skin.
sure to beta emitters
ing (e.g., aluminum,

t takes heavier shi
p beta radiation.

Gamma rays are hi
in the nucleus of an
and have strong penetra
distances and throu
gamma emitters ca
open wounds, most
sources. Dense sh
stop gamma radiation.

tic waves generated
| at the speed of light
o travel considerable
r objects. Although
or absorbed through
ys are from external
crete) is required to

X-rays originate in the ele
rays, but they’re les
are produced by x-
off, it no longer emit

are similar to gamma
etrating. Most x-rays
e machine is turned

Neutron particles (neutrons) are n beta particles, but
smaller than alpha particles. Neutron radiation has very strong

penetrating power a cal damage to body tissues
than do other forms 1ati , neutron radiation is
ciate

rare; it's primarily a wer plants.
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Basic Rad

. ? Conc*{continued)
Other Classific |on dioactive Materials

Special form mate
a high level of radi
durable containers
The only way to open the containe‘
Low specific activity (LSA) materials a

of activity (rate of

uniformly distribute

dioisotopes that emit
are encapsulated in
t a breach is unlikely.
estroy them.

those with a low level
h the radioactivity is
material (e.g., earth,
concrete, rubble, o related are surface
contaminated obje€ts (SCO)—nonradioactive materials exter-
nally contaminated wit evel radioactive substance. Both
present minimal risk

Nuclear power plant
that use radioactiv
Low-level waste (
rags, and filters) e

, and other industries
ontaminated waste.
rded PPE, cleaning
f radiation.

Transuranic waste(TRU) is material (e
tools, and equipme
than uranium (bey
transuranic waste i
but it remains radioactiv

, protective clothing,
dioisotopes heavier
riodic table). Most
han low-level waste,

Fuel rods (tubes fill created from uranium)

are a key componen powerycle. Those that have
not yet been in are i oactivity. The spent
fuel (used fuel rods rémoved from a reactor) is highly radioactive.

Spent fuel and waste materials from operdtions where spent fuel
is reprocessed both constitu dioactive waste.

Fissile materials ( 235, plutonium-239,
and plutonium-241) as s§pecial nuclear materials,

are of particular concer they can be used to create an
atomic bomb. Tight restrictions
of fissile materials.

production and use
Uranium mill tailin

that result from mi
radium in these tai
leading cause of lu

and soil by-products
naturally occurring
its radon gas (the second

Unitftates today).

(7))
c
(©)
-
(3)
=)
L°)
(o)
S
o
Q2
(]
Qo
()
=
L
-z
(o)}
=)
(e)
S
L
—t
T
(1]
(7))
©
L
($)
S
=)
Q.
Q
e}
c
(]
($)
N
T4
o
O
(11}




-
S
©
o
=
S
o
=
o
K=
=
=
O
[}
el
(=
=
o
[
o
L
[e)
=
>
(]
=
@
(2]
=]
£
o
o
S
0
(72]
&=
(3]
E
o
i}
2
=
)
©
0
o
S
S
(2]
=
L
O
<
=
c
o
>
Q.
O
(3]
c
2
E=)
(]
=
o
>
w

11-6

Half-Life

Basic Radiation Concepts (continued)
or one half of a radio-
active material’s at s reflected by a 50%

drop in energy level R/hrto 5 mR/hron a

survey meter). Half4lives of different radioiSotopes can vary from
less than a second to thousands o of years. However,
the half-life of each radioisotope isw and independent of
sample size. As a rule of thumb, a radioactive isotope decreases
to less than 1% of i fter 7 half-lives.

Half-life is the meas

Percent of Original
Radioactive Nuclei
That Remain

313% 156% 0.78%

Half-life is significal ong an area must be
sealed off and whet can lowed to self-mitigate.
If a material’s half-li days, it may be best
to simply seal off the site until the hazard’is no longer present.
Conversely, if the half-life is several ye will probably be nec-
essary to bring in a cleanu tigate the hazard.

Other Hazards terials

Many radioactive materials
they may be flammabile, toxic, or co
radioactive. These hazards must also be

ning a response. r

zards. For example,
in addition to being
nsidered when plan-
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Units of jation surement

English units of radiation m re are Used most often in the
U.S., but the Intern nits is used on labels
and shipping paper: ernationally.

Measuring Dose Rate and Dos

Roentgen (R) is the unit of measure t dentifies the amount
of radiation (energ roduced by gam rays and xrays. It
is a measure of th the ionization in air.
Detectors common iation in roentgens,
milliroentgens, or (R/hr, mR/hr, or R/
hr). (The prefixes are explained on the next page.) What this
means is that a perso ve to be in that environment for
60 minutes to be ex amount of radiation displayed
on the detector.

Rad (radiation ab s radiation energy
absorbed by expo t). The international
equivalent is gray ( quals 100 rads.

Rem (roentgen equivalent man to measure energy
absorbed by living It reflects the
biological damage se of radiation. The
international equiv t (Sv). However, 1
sievert equals 100 rems.

The following equat Ximate relation between

the five units of mea .

100 roentgens = 100 rads (1 gray) = 100 rems (1 sievert)
easured in rems or
mber of rads or grays

by a quality factor t of radiation. This is
because some typ ion afé more harmful than others.

So the equation above is isel urate, but it is close

enough for first responders. However, see exposure levels

cited in terms of rads/grays instead of rems/sieverts, recognize

that it's raw data th ject rts may fine-tune to re-

flect biological damr;e iation and how easily
absor]

different body orga ged by radiation.

In reality, the effective bi
sieverts) is determi
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11-8

Units of Radiation Measurement (continued)

Measuring DosFV)o‘continued)

The following are so only seen with these
units of radiation m

Unit | Symbol eric Representation
Tera T trillion ,000,000,000,000
Giga G billion 1,000,000,000
Mega M illi 1,000,000

kilo k 1,000

— — 1

milli m 1/1,000
micro ] 1/1,000,000
nano n 1/1,000,000,000
pico p 1/1,000,000,000,000

Prefix ith Units
Measuring Acti

Curie (Ci) is the unit of measure that reflects activity (rate of
decay). One curie i
duces 37 billion disi
purposes, the DOT
having a specific a
pCi) per gram. (A microc
international Becqu
equals one disinte
billion becquerels (

(dps). For regulatory
terial as any material
- microcuries (0.002
millionth of a curie.) The
owever, 1 becquerel
us 1 curie equals 37

When comparing radioactive sources, the_higher the number or
curies or becquerels, the more haz e isotope. However,
curies and becquerels onder about human
exposure. So roent (sievert) are the units
of measure most im sponders.
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Radiatfxp Limits
Average Annu os?

We all receive a sm diation (average 360
mrem) every year, al sources and 18%
from manmade soufrces. The National *Council on Radiation

Protection and Measurement esti sources of radiation
exposure to break down as shown belo

% | Source of

nizing Radiation

55% | Radon (from

11% | X-rays and ofl ures

11% | Internal (mateffals such as potassium and‘Carbon in food and air)
8% | Terrestrial (other radi ive materials in the Earth'’s crust)
8% | Cosmic radiatio
4% | Nuclear (powe fallout from weapons testing)
3% | Consumer pr ftes, smoke detectors, color TVs)
1% | Other

38 in rock and soil)

Radiation Exp

Radiation exposures should always be kept as low as reason-
ably achievable. ( RA principle.) The
U.S. EPA has publi se limits for workers
performing emerge r all workers during
emergencies should, e, be limited to 5 rem.
The chart below shows situ
justified if the benefi
limit to save lives sh on a voluntary basis
and only with a full volved, including the
health effects at anti¢ipated doses. Furthef;the EPA recommends
that doses to workers performing emergency services be treated
as a once-in-a-lifetime exposure. limits are based on
hour-long exposures.

Dose Limit Condition
5rem
10 rem protecting valuable lower dose

25 rem life saving or not practicable

>25rem | protecting large populations | voluntafy basis, fully aware of risks

The EPA limits Sti”:ﬁ
mild symptoms with‘doses

develop “radiation
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11-10

Time, Di ce, hielding

The principles of time, dist!, and shielding are your best
defense against radiati

Time

The correlation between dose (exp! d dose rate (radiation
present in the atmosphere) is directly r d to time. Dose rate
is expressed in roentgens per hour (R/hr), so the dose must be
calculated by the h that one is exposed.
If radiation is prese ime to a minimum.

Dose Rate: 50 R/hr | Dose Rate: 50 R/hr

The Relation Between Dose Rate and Dose

Distance
Distance is a more ime is in controlling
time in half cuts the dose in
ctive source reduces
the Inverse Square Law.
airborne source.

half, doubling your
the exposure by 75
Note: This applies t

& @ Radioactive Source
‘ (Point Source, Not Airborne)

6.25'12.5"
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Time, Distance, and Shielding (continued)

Distance (contF(b‘

Distance is also eff
particles travel only

e of exposure. Alpha
Beta particles travel
several feet to sever e the contaminant on

, rain, or other forces,

you or the material iS’being spread by wi
ger at risk from alpha

once you back out of the area, you i
and beta particles; you need worry only ut gamma radiation.

NP . » | Aipha Pa
G@ Unless M Other Forces
@ ........... » Beta Particles Travel Only a Few Feet or Yards
Unless Materi read by Wind, Rain, or Other Forces

MVWWWWWY  Gam| reds of Feet

Distance posure Too

Use the current edit
lation and evacuati
ERG2008 recommend 75 feet (25 meters)
feet (100 meters) f
1000 feet (300 mete
of radioactive mate

ine appropriate iso-
1 through 165 in the
or initial isolation, 330
on a large spill, and
hen a large quantity
r fire.

Use common sense wh isolation zones. It's ap-
propriate to err on t e unsure of the risks.
However, incidents i us levels of radiation are rare,
and releases are un ident conditions, due
to the sturdy packagiflg. So, seldom is it N€cessary, for example,
to shut down a freeway in both directions,geverely impacting the
entire community.
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ing (continued)

Shielding

Appropriate shieldi ur exposure. Alpha

Time, Distan?d Shi
particles are stopp as a sheet of paper.

It takes heavier shielding, such as a thick®piece of aluminum or
an inch of wood, to stop beta radi mma radiation is so
penetrating that far denser shieldiﬁas several inches of
lead or concrete, isgrequired. (At a hazmat incident, one can

take advantage of esent: buildings, fire
engines, etc.)

Sheet of =~ Sheet of Lead or
NP ) Paper ~ Aluminum  Concrete

The Effect of Shiell Gamma Radiation

Radiation can be di
package is breache
within the package,
the breach. Any rad
within normal limits of
package and from 1 m

ctional, like the be of a flashlight. If a
urce is still contained
ed in the direction of
r direction should be

at the surface of the

—
=

Unshielded,
radiates in all omes directional
(like light from a he beam of a flashlight).

The Effect of SWn Direction

ue e)

J
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Time, Distance, and Shielding (continued)

Shielding (coan‘

Radioactive materi
of packages based

ed in different types
y. (See page 4-12.)
The packages not ut also allow you to
make a quick estimate about the degreé”of risk posed by the
radioisotope and the likelihood of based on severity of
impact in an accident. Type B andﬂes are the only ones
that contain potentially life-endangering armounts of radioactive

materials. (Packag ied on the container
and on shipping pa|

Personal protective
ing. Firefighters can us
EMS providers, poli
long-sleeve uniform
shoe covers, and fa
equivalent). The clo
and secondary con
emitters. It will not
tural firefighting clot
than ordinary unifor

uipment (PPE) also provides some shield-
al firefighting clothing and SCBA.
nd other personnel can wear
or hair covers, eye protection,
HEPA filter mask or
inhalation, ingestion,
) with alpha and beta
penetration. (Struc-
re potential more so
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Health Effects
Exposure Versrcvatl

A person can be ex|
(e.g., when receivi
can cause tissue d
radioactive. That p

t being contaminated
xposure to radiation
an exposed person
on poses no threat 1o others.

bstance on his or her
e acts as a radioac-
minate other people.
minated until proven

However, a person who has a radioactiv
body is externally
tive source and can
It's safest to assum
otherwise.

ntaminated if radioactive materi-
tion, ingestion, or contamina-
subsequently expose others
d urine) of internally
ve materials that can
rd universal precau-
protect emergency

People can become i
als enter the body t
tion of an open wo
nearby. The body
contaminated peopl
contaminate and/or
tions (gloves, hand
personnel from contact with these fluids.
Radiation Sick

Effects
The speed with wi mptoms appear in-

creases with exposure leve ausea and vomiting—the
earliest clinical sign ness—usually takes
several hours. So s afe observed right after
an incident, one sh qauses such as trau-
matic injuries, exposlire to other hazardells materials, or other
hazardous properties (e.g., corrosivity or texicity) of the radioac-
tive material. Even anxiety over exposure can cause
nausea and vomitin and vomiting occur
shortly after exposu er the possibility that
patients received a se of'radiation.
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Heal ects (

Effects of Who BoMosu

The effects of radia pending on the type
of radiation, how m
penetration, the dosage received, and Whether the exposure
is from a single event or multiple (Multiple exposures
increase the risk of cancer and taﬂdy’s ability to repair
itself.) Health effects,also vary based in ifidividual factors, such

as age and state of ealth effects apply to
acute whole body e

sickness” at less t rems (0.7 to 1.0 Sv).
* Whole body exp 0 to 100 rems (0.7 to 1.0 Sv)
may cause hause itingifor 1 to 2 days and a temporary

¢ As the exposure
radiation sicknes:
diarrhea, dizzine
Higher doses ca

de nausea, vomiting,
and loss of appetite.
eating, and difficulty

breathing.

* Above 350 rems cts will be followed
by a period of a usually within 2 to 3
weeks, patients will b ck again‘and experience infec-
tion, electrolyte imb eding, cardiovascular

problems, and s
care is required.

* The experts don’t ber, but a whole body
exposure in the range of 250 to 500 rems (2.5 to 5.0 Sv) is
considered the LD;,/60 days, meanin t 50% of patients ex-
posed to this level of radiati i 60 days if untreated.
However, all can ical attention.

* Above 1000 rems survival drop signifi-
cantly, even with

* Patients exposed to 5
There is no effective treatment
ment is limited to making patients as ¢

ru

ill die within 48 hours.
ute exposures. Treat-
fortable as possible.

J
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Health Effects (continued)

Effects of Whopva (continued)

Some experts use s/sieverts when de-
scribing health effe er level, there’s very
little difference. Ho data, whereas rems/
sieverts is fine-tune@to reflect effective biglogical damage.)

ed on the previous

Aside from the radiation sicknessﬁ
page, ionizing radiatign can disrupt normal cell growth and repair

processes, resulting ancer—often consid-
ered the primary he an cause changes in
DNA—mutagens th s (teratogenic effects)
or that can be passed from parent to child (mutagenic effects).

Other health effects i
sterility, or other da

e to the blood-forming organs,
roductive system.

Effects of Parti

Partial body expos burns that develop
slowly, although patients might also experience the early nausea

and vomiting typical@f whole body ex es.
* Roughly 2to 3w exposures of 300 to
1000 rems (3 to ’ emble a first-degree

sunburn.
* Higher exposures
blisters within 1
¢ Partial body expo:
slow-healing ulce

5 Sv)—uwill produce

s (30 Sv) can cause
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Deco dP
Patient Decont inatll'

t Care

[ function. However,
ered in this book be-
cause it’s probably ufirealistic to expect people to hold off helping
an injured family member, friend, er, despite warnings
that one should be properly trained an e proper PPE before
attempting patient dgcon. The following should not be construed

on. Rather, it's pro-
empt decon. Follow

as encouragement
vided to help keep
your department S

This information supp.
lines on pages 6-8 t

e general patient decon guide-

¢ Serious medical lems takepriority r radiation concerns,
such as monitorin iation injuries are not
immediately life-t er injuries can be.

e With radiation in cessary to flush the
body. If contamination is minimal, cleansing with a mister or
wet towel may begreferable.

¢ Contaminated cl
isolated in double
and clearly mark

* Contaminated clothing
tive source until pr

* Radiation detect
equately decontal

nal items should be
each patient’s name
Discard”

treated as a potential radioac-

nsure patients are ad-

Patient Treatment

* Follow the gener
sures (pages 6-1
* Treat life-threaten

r all chemical expo-

ble of handling radia-
Id be able to provide
their ability to provide
s. They also vary in
tients who have not
ith the facility before
onnel can prepare.

tion accident patients. Any hospital sh

initial care. How pi
continued care for, te r.
how well equipped they

been fully decont
transporting patie
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Radioactive Labels and Placards

The labels below refrevw' p ial radiation exposure
e per h in closlroximity to an intact
package. This is the )

a person could rec
above normal back
JADIOACTIVE Il

at 1 meter from package
none

1 mR/hr
10 mR/hr

g Radioactive Il ma-
diation) and vehicles
shipments. Thus th€'presence or absence
ides a clue as to theglegree of risk.

terials (those that e
used for exclusive u
of placards also pro

highway route controlled quantity (HR a high-level radioac-
tive material, such as spen g designated routes.
These designated r ed routes) consist of
interstate highways nd cities. They may
include alternative ected By a state or tribal authority

in cooperation with affec local agencies. Preferred
routes are chosen based on an eva f risk factors such as
accident rate, transit time, population density, activities/occupan-
cies along the route'r’ d of the week.
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Radioactive L and P

Labels normally identify thm'ns by hame, but they might
use authorized sy j 60Co versus Cobalt-60).
Low-specific activit be identified with the
term LSA-I instead e.

ds (continued)

Activity (rate of decay) is expres ingS| units (becquerels).
English units of measure (curies) ma ncluded in parenthe-
ses following the Sl units. (In some cases, the weight of fissile

materials may be us

Transportatio pecific Activity

The Radioactive Il a adioactive lll'la contain a transpor-
tation index (TI). (The transportation index is also indicated on
shipping papers.) T i ifi maximum radiation
level (measured in ter (3 feet) from an
undamaged packa

For example, if the trans|
tion below), the radi
than 0.4 mR/hr abo
meter is reading so
package has been

is 0.4 (as in the illustra-
r should be no more
rounghlevels. If your survey
uld suspect that the

Fissile Labels

Fissile labels may
taining fissile materi

on-
ng an how they

fall into the requirement ns umnder
Title 49. Fissile labels contain lity
safety index (CSI), which is not a radiation

measurement; rath
help shippers limit
materials—materia
bomb. Fissile mat
being split (nuclear

an
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Monitoring Essentials

We cannot detect r o ur es. It can be sensed
or measured onlyb eC|aI torlng equipment. The following

pages provide gen ecific instructions on
how to use your ra 0 user manuals that
came with them.

Types of Radiation Meters‘

Most radiation met
one of two categori

responders fall into
ure radiation present
(dose rate) when th n. Personal dosim-
eters measure ac eived by personnel
working around radiation. (Newer electronic dosimeters can also
measure dose rate— of radiation present.)

To provide an analo eteris like a car speedometer
that identifies how

given point in time
A dosimeter is like

t you are drivin i int in time.

i is li lls you how far you

have traveled since lectronic dosimeters
capable of monitor dose and dose rate

are like a combination odometer and speedometer.) Both types

of meters provide by responders at a
radiation incident.
Personal Dosi

The first is a badge
thermoluminescent

There are two mai
type, the predomin
dosimeters (TLD) a dosimeters are used
to create official exp@sure records for ra gical workers. They
may or may not be provided to emergencygesponders at a radia-
tion incident. However, these dosi nnot be read by the
wearer; they must be film badge laboratory
(preferably the one btained).
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Monitori senti ntinued)

Personal Dosi terMnu

Direct reading (s ers allow response
personnel to monit exposure during an
incident rather tha sults or to calculate
approximate exposures based on meter readings and
length of exposure. Dosimeters meﬂcumulated exposure
to gamma and x-ray fadiation. Pocket optical dosimeters and their
required chargers a tronic dosimeters are
a more recent deve

Dosimeters are desi
type dosimeters must

ed to be used by a sifgle individual. Badge
ded with other responders under
any circumstances. ing dosimeter may be handed
off to another respo r mission is complete and the
dosimeter reading een re ed.

Each dosimeter is di be familiar with your
specific unit and th tions. The following
are only general reminders.

* Be sure the dosi
charged or has fr
e Zero the dosimet
lated exposure over
¢ Clip the dosimeter to
facturer (usually t
¢ Periodically read
working in a radi

calibrated and is fully

itoring your accumu-
sions).
directed by the manu-

(o} mon'. your exposure when

An electronic dosimeter capable of meagliring dose rate (R/hr)
has added value for emerge . When worn as part
of the daily uniformgi higher-than-normal
radiation levels at a suspects radiation or
not. It works contin esf't require the user to operate
a meter the way one has urvey,meter. The program-
mable alarms can be set to any ed appropriate. For
instance, one could set the dosimeter to\@larm at 2 mR/hr, the
point at which we’d establi n initial perimeter.

ifts or
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Monitoring Essentials (continued)

Survey Meters rv‘

Most survey meters
will confirm that rad

dioisotopes, but they
bject to some limita-
tions, will also indic s present. Measure-
ment devices are Used to establish control zone boundaries,
control personnel exposure, asses e integrity, and locate
sources of radiation. Contaminaﬂlection devices are
used to locate contamination on personnel and equipment and
to determine the eff

Know the limitation meter can detect all
types of radiation effectively. Many are also limited in the levels
(high-level or low-level detect.

Understand how to
tion. For example, t
gamma and beta ra
with the shield clos!
one for area monit
and responders for €ontamination).

pment based on type of radia-
meter may*have a probe that detects both
en and gamma only
ay have two probes:
g (checking patients

Understand the uni
A common mistake
If you fail to read y
minor problem into a maj
yourself and others. R
milliroentgens (mR/

the meter correctly.
rpreting the reading.
might either turn a
t or inadvertently overexpose
en (R/hr) equals 1000
oroentgens (uR/hr).

. eter is set to the x1
posure rate is what'you see on the meter.
, x10, x100, or x1000
.1, 10, 100, or 1000
ading 1.5 mR/hr, but
xposure rate is 1500

Know what scale y
(times 1) scale, the
However, if the selector switch is set t
the meter readings must

respectively. For ex
the selector switch i
(COW

mR/hr (or 1.5 R/hr).

J
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Monitori?senti ntinued)
Survey Meters ontm

ts per minute (cpm).
It takes a subject t counts per minute
into more familiar ufits of measure. So Yor practical purposes,
consider counts per minute a refe it to identify whether
or not contamination is present. S(N‘onse from the meter
is normal due to background radiation. “Noticeable increases

(more than two to th hould be considered
a positive indicatio

Many survey meter

Because of the limitations inherent in the €quipment, it might be
necessary to use more detector. Ideally, you should have
the capability to moni eta, and gamma radiation. You
must also be able t high and low levels of gamma
radiation. A high-ra detecting dangerous
levels of radiation. | -range detector may
become saturated e false low readings
or become nonope high-range detector
might not be sensitive enough to pick up Yow levels of radiation,
resulting in exposures that could otherwise be avoided.

ial to be familiar with
nstructions. The fol-

Each survey meter i
your specific unit al
lowing are only general

e Attach and adjust
* Be sure the mete
fresh batteries.

* Verify that the meter is on, the range s€lector switch is set to
the lowest (most sensitive) scale, t dio can be heard (if

applicable), and a visual r rs on the meter.

Zero the meter (if
Perform pre-oper
Allow adequate

Establish the backgro iation in agaonimpacted area.
When using measurement equip to assess the scene),
start from a safe distance and slowly move closer if appropriate.

* Warning: Don't tak Y n unknown or potentially
flammable atmosp, intrinsically safe.

rated and that it has

struction manual.
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Monitoring Essentials (continued)

Survey Meters FI*‘

When using radiati
monitor patients an

ction) equipment to
ally survey from head
to toe on all sides. f inch from the body.
Alpha particles, in particular, can't be detécted if you don’t hold
the probe close enough. Be care ver, not to touch the
probe to any contaminated suﬁaceﬂntaminate the probe
itself, you will “detectiradiation every place'you monitor until you
decontaminate the

Move the probe sl inches per second),
or you might miss something. Pay particular attention to areas

where contamination i ly and areas that provide a route
of entry into the bod de the head, face, hands, feet,
open wounds, and ontaminated. Also pay atten-

ntamination could be
ter, and other fluids

tion to skin folds an
shielded from dete
can shield alpha pa

An increase in the instrument chirping an@/or the digital readout

are indicative of contamination.

Background R

Some background radiatio |. It's typically less than 0.05
mR/hr, but that can ology, etc. Knowing
the normal backgro ur area can help you
quickly determine t m. If meter readings

exceed two or threeftimes the norma round level, suspect
that radioactive materials are present and_respond accordingly.
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Books can be purchased through Firebelle Productions.
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The Emergency Re.
use by firefighters, p
who may be the fir

incident involving hazardous materi
information to help first responders
phase of the incident.

Information Fo

Note: A searchable V€rsion

sponse
G)

G) was developed for
cy service personnel
e of a transportation
ntains basic, generic

the initial response

The Elrenc

8

An Introduction with basic information
book, safety precauti

how to use the guide-

whom to call for assistance.
ifies guide pages to use if you

o0 not know the product name

Rail Car and Ro:
guide pages to u
not know the pro
Hazard Identific
tainers to help id
A Number Index
identification num
name and a guid
A Material Name Ind
Each is cross-refere
a guide for emer:
Numbered Gui

Charts that identify
ntainer shape but do
tification number.
on Codes used on‘Some intermodal con-
tify primary and subsidiary hazards.
terials by their 4-digit
renced to a material
tion.
rder) listihg materials by name.
tification number and
hazards, public

order) identifying potential
s, requirements for
protective clothing, and emergency response guidelines for

dealing with fire, spill or leak, and h t exposures. These
pages provide only the m idance in a form that
is designed for fir: d hazmat training.

A Table of Initial e Action Distances
(green border) for eople from spills involving materi-
als that produce toxic

i ontaet with water.
Other information on protecii , protective clothing,
fire and spill control, chemical and biol@gical agents, etc.

A glossary.

be found online at

http://hazmat.dot.gow/pub ook.fitm.
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The Emergency Response Guidebook

rntinu‘
Limitations of the ER,

Although the Emerg ok is one of the most
useful tools for first ral limitations:

* |tis designed for use in transport idents (assuming the
material is unconfined in an open envif@hment) and may be of
limited value at fi iliti know the chemical
name or identific n the chemical name
and identification the information may
still be of limited geared for outdoor
incidents rather than indoor incidents.

* Some products wo d in the Emergency Response
Guidebook either are not regulated by the DOT
or because they r another name.

e The book contains basic, generic inf@imation for the initial
response phase necessary to refer to
other reference s information, as well
as for instruction ed incidents.

¢ There can be several different chemical names associated with
the same 4-digit i ificati ithout more informa-
tion, it may be ve hat product you are
dealing with, the , and the appropriate
safety precautions.

e There can be several
name, each with g.sli
product may hav
necessary to obt

e The orange-bordered guides do not
different classes and divisions become

¢ The Table of Initial Isolation an
(green border) is ge 30 minutes of a spill.
It does not reflect ed incidents. (If ma-
terials are involve Isolation distances under
“Public Safety” in red guide pages instead.)

s for the same chemical

iption. However, each
renthazards. Again, it is

i ation.

ly when materials of

ixed in an accident.

ive Action Distances
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It is important that you be familiar wi to use this resource
before an incident occurs in order to use it effectively when you

actually need it. r
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The Emerw Respﬁ Guidebook
cv' e

Key Points for

The following key pol rce the competencies
outlined in NFPA 472. They are not a substitute for familiarizing

yourself with the ERG or for training by 29 CFR 1910.120
and 40 CFR Part 311.

* If you have no in”ntity or type of haz-

ardous material, use Guide 111 until additional information
becomes available. : If the material is an unidentified
explosive, use Gui

Determining the A

material but can see the cargo
tank or rail car in the R Trailer Identification
Chart or Rail Ca what you see at the
incident matches use the guide listed
until additional in ilable.

* If you can't identify the hazardous material but can narrow it
down to a hazard @lass, refer to the T of Placards. Use the
appropriate guid becomes available.

* If you can identif entification number,
refer to the num r) to determine the
correct guide.

¢ If you know the na to the material name

index (blue borde correct guide.
Using the Number low) or Hame‘e) Index
» Watch for multiple entries. Some 4-di
will have several nam
That's a red flag me and description.
What's the conce a solid, liquid, or gas?
Is it inhibited or st ? |s it pur€ or a mixture? These factors
sometimes make a diffe ifg the correct guide.

* If you can’'t determine the correct g cause there are mul-
tiple entries and you don’t know which IS the closest fit, err on

the side of safety flecting the worst-case
scenario until mo orm available.

entification numbers
them and vice versa.
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The Emergency Response Guidebook
ntinu

Key Points for Usin t! ERG (Continued)

Using the Number ) Index (continued)
* When you see the letter P after
it means the material is subject t
themselves contain numbers onIy, no
for an explanatio
¢ Materials highlig

number (e.g., 119P),
rization. The guides
ers. (See page 5-21

X (yellow border) or
name index (blu in the Table of Initial
Isolation and Prot reen border) because
when in contact with water, they produce gases that are toxic by
inhalation. (The ER lights these materials in greenin
the yellow- and bl ctions to make it more obvious
that users should en-bordered pages.)

Using the Guides

¢ You can quickly d the greatest risk (fire/
explosion hazards or health hazards) by which one is listed first
under “Potential "

* Thefirst sectionu
tion distance. Evi
listed at the botto

tifies the initial isola-
large spill or fire are

Determining Evacuati ires

¢ |f a material highli ex (yellow border) or
name (blue bordef)index is either on or threatened by fire,
you should refer first to the approprlate uide (orange border)
rather than the Table of Initial | nd Protective Action
Distances (green bor istances. The evacu-
ation distances in n protection against
the fragmentatio or explosion, which may
be more importa y hazard during the initial

response phase.
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The Emer* Resp* Guidebook

ERG Checklist oom Use
Use this checklist t tant information.

Identify the Product and Guide

Guide number (p ages cited above)

* Use only if you d i ification number.
Determine Isolatio

From Guide (orange section)
¢ Immediate isolatigh distance
¢ |nitial downwind
¢ For tank, rail car,
¢ |solation distan
¢ |nitial evacuation dis
From Table of Initial |
(green section) *
¢ |nitial isolation di
e Downwind protec

* This section applies if lighted in the yellow
or blue section. | is on fire or threat-
ened by fire, refe e section), because

than toxicity initially.

ill Size. The ERG defines

all package (e.g., up

a small leak from a

as a spill from a large

all packages.

** Use the correct table ba
a small spill as one involving a sin
to a 55-gallon drum), a small cylinder,

large package. | i a
package or multip ills
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The Emergency Response Guidebook
ntinu

ERG Checklist for FieI!r Classroom Use

(continued)
ber inlllow/blue sections)

e guide)

Identify the Poten

¢ Polymerization potential
(indicated by “P” after guide num
* Primary hazard ( i
(identified by whi
Health hazards
Fire or explosion Razards

Identify the Recom

¢ Protective clothin
¢ Respiratory protecti
* Limitations of per: ent

Note: Do not use P r authorized to use.

Identify Emergenc ndations

* Fire
* Spill or leak
* First aid

Note: Not everythin iate in all situations.
Whether or not yo
response action de
limited to:

Your level of traini
Your organization
Limitations of you

Resources availa
The size and severity of the
The hazards and risks involved

Potential outcomes to life, the nment, and property

Potential for secor/e
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S ing
Types and Loc |onsxpp| Papers

Shipping papers va sportation.

sported by highway.
It must be kept in the cab within ch of the driver.

* Materials transported by rail must be d on a waybill and/or
consist. These dgeuments are kept with the conductor or engi-
neer either on th se (if there is one).

* Adangerous car materials transported
by water. If on a a designated holder
on or near the vessel’s bridge. The ship’s captain or master
is responsible for it. rge, the dangerous cargo mani-
fest must be kept j cessible location, with a copy
furnished to the p e of the towing vessel.

* An airbill is used d by air. It must be
kept with the pilo also be attached to
the outside of pa

Information Fo

Shipping papers m
least the informatio
products, so check
hazardous materials involve
for hazard and safetyai

Proper shipping i
UN/DOT hazard s and division number

The 4-digit identification number (W|th or NA prefix)

The packing group if applicable (i degree of danger)
Gross weight or volu
Shipper’s name
24-hour emergen
Name and addre: onsignee (destination of shipment)
The letters “RQ” if it's a re

U.S.) and contain at
nts contains multiple
y to identify all of the
attachments (e.g., MSDSs)

Rail shipping papers also contain a Standard Transportation Com-
modity Code (STC S umber begins with 49,
it signifies a hazard mat s with 48, it signifies

hazardous waste.
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Material Safety Data Sheets

ee*) a ed at fixed facilities.
ched to'shipping papers in transportation.

acturer or shipper.

Material safety dat
They may also be
They are generated

Required Infor

While the format of MSDSs can var
the information below and must be wri
the United States. (
ments under GHS.)

they all must contain
in English for use in
y data sheet require-

Manufacturer na
Hazardous ingredients / chemical identity
Physical and chemi teristics
Fire and explosiol
Reactivity data

Health hazard da
Precautions for s

Control measure
Emergency and f

Date of MSDS preparation or last change
a Sheets

Limitations of H
e |t is required that e readily essible during each

work shift to employees re in their work areas.

e |tis not uncomm omplete, inaccurate,
orout of date. Th be gompared with at least
two other referen

* Because there is{fio standard format
may be difficult to find and interpret th
Poor print quality can also mal

¢ If a manufacturer h
scale (°F, °C, or ’K
protective measu

e Facilities someti
MSDSs. However, up-to-
quickly by fax through the manufactur:
manufacturers make MSDSs avai

Y

r existing MSDSs, it
vailable information.
S difficult to read.
such as temperature
y determine hazards,
strategies.

cts, but fail to obtain new
n often be obtained
CHEMTREC. Some
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GHS Saf ata
tion W

ets (SDS)

Required Infor

The Globally Harm
of Chemicals (GH
sheets (SDS), whi
manufacturers update their docu
ings are listed below.

ication and Labelling
rmat for safety data
will ultimately replace older MSDSs as
. The section head-

Identification o ier
Hazardous ide
Composition /i ts
First aid measures
Firefighting meas
Accidental rele
Handling and s
Exposure contréls / personalprotecti

©CONOOA~WN~

12. Ecological information
13. Disposal considerations
14. Transport infor
15. Regulatory info
16. Other informati

Each section must ¢
under Hazardous |
must identify the G
(symbols, signal wo

ation. For example,
n 2), the manufacturer
GHS label elements
nary statements). All

It's beyond the scop 0 detail on the GHS. How-
ever, you can find m the following web sites:

* United Nations Economic Commiss
http://www.unece.org

Follow the links: Tri t of Dangerous Goods
¢ Occupational Saw tion (OSHA)
http://www.osha.

Follow the link: H

r Europe (UNECE)
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Important Phone Numbers

¢ Fire Department
* Law Enforcement

* Emergency Medical Services ‘
Emergency (911) di

needed) so that res
are examples of so

Public Works Depart

Public Utilities (Ga, ater)
Sewer Departme

County Health Departmen

Local Radiologic i

Hospitals

Amateur Radio O

Local Transportat gency

Industry Resourc
Licensed Waste ractors
School District S
Emergency Oper
Local Emergency Ma
Disaster Relief Agenci

Use the space belo |tioniesources if desired.
Resource Phone Number

= =

fy other resources (if
ave to. The following
t may be helpful:

nt Agencies (EMA)

ss, Salvation Army)

< 5.
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Important

State Notificati
(Office of Eme

e Nurrﬁ(continued)
Center

Your state notification center is the “single point of contact” at the
state level. If you phone your state tion center as part of
the mandatory reporting requirements, s@meone will notify other
agencies as appro i i imited to following:

National Guard
State Health Dep
State Radiological Officer
State Emergency
State Forestry De|
State Agricultural
National Disaster Medical System (NDMS)

s (CST)

t Agency

Use the space bel
local offices if appli

| phone numbers for

Resource Phone Number
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Important Phone Numbers (continued)
National Resp

(800) 424-8802 'r (202 !g7-267l

The NRC is the “sin

e federal level. If you
phone the National as part of the manda-
tory reporting requirements, the NRC will"notify other agencies
as appropriate, including but not li ollowing:

¢ Department of A
* Department of C
Administration (N
Department of D
Department of Energy (DOE)
Department of Hea
Department of Ho,
Department of th
Department of Ju

nic and Atmospheric

man Services (HHS)
rity (DHS)

Federal Emergen (FEMA)

Bureau of Alcoho (ATF)

Domestic Prepar
Chemical Safety
Federal Railroad
U.S. Fish & Wildlife Service
U.S. Customs Service

iological Hotline
n Board (CSB)

[ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ] [ ]
Z
h C
( S
D
Q
9
X1
D
«Q
c
Q
—
o

Use the space bel
local offices if appli

| phone numbers for

Resource Phone Number
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Important

Other Resourc

Poison Control Cen

Centers for Diseas

CHEMTREC
Alternate Number

NTSB Transportation, Disaster Assistanc!

Nonemergency information
Alternate Numbe

National Animal Poiso
Emergency Animal

Use the space belo

Resource

e Nurrﬁ(continued)
<W9

(800) 222-1222
(770) 488-7100
(800) 424-9300
(703) 527-3887
(800) 262-8200
(800) 863-9369
(202) 314-6290
(877) 876-2455
(703) 697-0218
(800) 851-8061
(888) 426-4435
(800) 440-3277

ditional resources if desired.

Phone Number
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Use the space belo

Resource
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iogr

This book is a condénised ve' of The

Guide to Hazmat

st Responder’s Field
Response. So that
book was the prim this one. Most of the
reference sources onder’s Field Guide
to Hazmat & Terror ‘mergency Response are listed on the

following pages. ‘
+ + +

Acquista, Angelo, Ti
Chemical, or Nucl
NY, 2003.

to Do in a Biological,
House, New York,

Agency for Toxic Su Disease Registry, Managing
Hazardous Material, ume Ill: Medical Management
Guidelines for Acute®Chemical osures, n.p., n.d.

Anderson, Charlie,
October 18, 2001,
randum (March 27, 2003).

Benenson, Abram municable Diseases
Manual, Sixteenth Health Association,
Washington, DC, 1

Berger, M. et. al., Trans Materials: Q&A about
Incident Respons ed Universities, n.p.,

1992. ‘
Bevelacqua, Armando and Richard Stilp,”"Hazardous Materials

Field Guide, Delmar Publishers, Alban " 1998.

d Anthrax Incidents,”
Department memo-

rorism Handbook for
s, Albany, NY, 1998.

Bevelacqua, Arman
Operational Respo

Biddle, Wayne, A Field s, Anchor Books, Double-

day, New York, NY, 1995.

Bowen, John E., Ei M nt of Hazardous Materi-
als Incidents, Natio P, ociation, Quincy, MA,
1995.
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Shown below are colo iti Vm‘ the'marking systems illustrated
Chapter 3. More col6Fillustrations“are provided'oh the inside front cover.

UN/NA Intermodal
ID Panel Hazard Identlflcatlon

(page 4) Code (pagegs-2

arkings (page 3-32)

Yy

a
'RADIATION AREA

GASES X
INFLAMMABLES,

CAUTION

Examples of Mexican
and Labels in Spanish (p

Cancer Agent
Present

Y

NFPA 704 System
(page 3-23)

grams (page 3-38)

¢

ograms (page 3-39)

HMIS® Label (page 3-29)

6/25/08

0723 hrs.
HM - none
CNT - E10

6/25/08 6/25/08
6/25/08 0723 hrs. 0723 hrs.

\
\
0723 hrs. ‘
HM - nat. gas s ar
- E10 \
oNT 16702 hrs. s ! o0z e s
\
\
{ i

6/25/08
0723 hrs.
HM - nat. gas
CNT - E10

6/25/08 oNT
0723 hrs. €10
HM - nat. gas
CNT - E10

—

FEMA US&R Markings
(pages 3-40 and 3-41)

rch & Rescue Markings
(page 3-42)
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