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How seT ook

If you think you may be faced a potential hazmat incident or

terrorist event, refer

1.

ters for guidance.
The Quick Ref a concise overview
of your responsibilities as a firs der.

Recognizing and Respondlng to a zmat/WMD Incident
has detailed ex| on each of the tasks
listed in Chapt

Labels, Placar Systems provides
key points on each of the hazard classes and information on
various other ma S.

Container Rec des clues about the types of
products found in various containershand how these con-
tainers behave at both the general
information ab r (nonbulk package,
cargo tank, rail formation about the
particular contalner(s) in question.

ation on how hazard-
terms and exposure

»Chemical and physical
aling with special hazmat

Assessing the
ous materials ¢
limits, propertie
properties, and guideli
situations.

Medical Mana sures has informa-
tion on the risk @f 'secondary conta tion, patient decon,
triage, health effects of hazardous materials commonly en-
countered, EMS treatment nd medical support
of hazmat respon

Introduction t es information on distin-
guishing a terro ccident and distinguishing
between chemical an re agents.

common explo: i
what to do upo cove
an explosive.



How to U ntinued)

9. AgMene nformation on how to
deal with incidents i i i arfare agents, as well
as more detaile gents, blister agents,
blood agents, ¢ control agents.

10. Biological Warfare Agents proyi neral information on
dealing with incidents involvin ical warfare agents,
as well as more detailed informationion specific biological
agents.

11. Nuclear Event aling with incidents
(intentional or agcidental) involving radioactive materials.

12. Tactical Consi rovides more information on
defensive optio of foam.

13. Additional Consi i uidelines on dealing
with the media veloping protective
action messag e, and dealing with
children.

14. Resources for i stance provides in-
formation on vai help you manage a
hazmat inciden

Take time to familiarize yo i is field guide before you

need it at an emerg
come proficient with
for you to quickly lo

s and training to be-
it, the easier it will be
need.
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By Ronny J.C

When the first editio hed, the fire service

was just beginning t ipant in the handling
of hazardous material events. The iences of Kingman, Ari-
zona, and Waverly, Tennessee, resW higher level of and
competency in those responding to hazardous material incidents.

The fire service was
ever at the close of

response better than

Little did any of us kmow that our lives Id be impacted in a
whole new fashion by th strophic events of September 11,
2001. That single inci lted the first responder into an
entirely new role. It ere only partially prepared to
cope with. Howeve ys been prepared to respond
no matter what the t ur knowledge of the
past. New words h lary, mostly associ-
ated with weapons ew techniques have
been formulated an safety of firefighters
and other emergency responders. But make no mistake; it is a
dangerous new worl

Jill Levy has perfor g up this increasing
body of knowledge. thing every incident
commander should have j ommand vehicle. As it
is with all tools of t Id be supported by
trained, well-qualifie ith a strong sense of
the burden of their ing both their emer-
gency responders and the public

As always, Jill’'s attention to detai ou with a document
that you can easily i onfidence.
Stay safe in the ser

Ronny J. Coleman
California State Fire Marshal, Retired

(2003)
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By Douglas Sp edt”

It's the nature of e to rush in and help
when lives are endal running into burning
buildings when ever IS running Qut. The public counts

on us to protect not only their live ir property and the
environment as well.

munities are so dan-
we need to approach
ity. We need to take
be much more struétured and methodical
structure fire or EMS call. In fact,
recognize when what appears
MS call is actually a hazmat

d)

Some of the hazard
gerous, even to eme
an incident with an
our time. We need
than we mightbe atan o
we need to be a lot
to be an ordinary str|
incident or terrorist

ssive fire department
at all times. But the
or truck companies
r firefighters trained_to the first responder
level. Despite the b ini i ur first responders, it
isn’'t easy to remem be done at a hazmat
incident or terrorist evelop standard op-
erating procedures and i

| was fortunate to be
that has a dedicate
department also ha
and up to 40 volunt

The First Responde at & Terrorism Emer-

gency Response is helpffirefighters and other
response personnel hazmat incident or
terrorist event. It essentially puts the currieulum of an entire 24-

hour First Responder course at their fingertips in an easy-to-use
field guide format. Perhaps so guide will be carried
on every emergency, country.

Douglas Sporleder,
Santa Clara County Fire

(2003)
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Field GMe to Hazmat & Terrorism Emer-

sons. One is that no
classroom, we're not
f an emergency. This
dle hazmat incidents
and better equipped

The First Responde
gency Response wi
matter how much tr
going to remember
book gives us a “cheat sheet” to hel
and terrorist events until more hlghl
personnel arrive.
More importantly, th ople killed or injured
by hazardous mate ey fail to detect the
presence of these stimate the danger
potential when they know hazardous materials are present. A
tool like this can help

book is that there is no “one
t incidents or terror-
ere are exceptions
to every rule. And t ing in both of these
arenas, more so aft . Additionally, every
first responder who uses this field guide is different. Require-
ments and resourc to another and from
one jurisdiction to th an equal need to be
safe at a hazmatinci gardless of the com-
munities we serve, work for, or whether
we’re paid or volunteer.

The most difficult pa
size fits all” approac
ist events. Every

My goal was to provi Id be the most useful
for first responders. ide. It's notintended
as a tool to determi ompliance with specific laws and regula-
tions. It's not intended to replace formal zmat training, terror-
ism training, department SOPs or ncy plans that apply
in your area. Nor is it common sense and
good judgment. It’s size up the incident
and determine the se based on the hazards
present and on your s, and capabilities.

(continued next p

Y
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e (continued)

Take time to familia yo thi Id guide before you
need itin an emerg i and training so that
you become profici it to protect your life
and the lives of oth

Your comments and suggestions ar

Jill Meryl Levy
Firebelle Productio
email: jill@firebellep
web site: www. fireb

SAMI’]
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Introd

n ar‘urpose
<W9”>

The goal for first res us materials incident
or terrorist event is t mpetently within the

limits of their training, resources, arﬁ:\ilities.
This Book’s Target Audience

This book addresse
for operations lev
operations level in 29'CFR 1910.120)—p
hazardous materials or i
ing nearby persons, t
of the release. The

defensive fashion to
keep it from spreadi

The Goal of th

core competencies
lled first responder
ons who respond to
cidents for the purpose of protect-
nt, or property from the effects
all be trained to respond in a
ase from a safe distance and

This book covers so n-specific competen-
cies for operations level personnel who are’authorized to:

Use PPE, as prov ving jurisdiction
Perform technical
Perform mass de
Perform product contr
Perform air monitorin
Perform victim re:
Preserve evidenc
Respond to illicit |

Awareness level personnel (still called
ness level in 29 CFR 1910.1
course of their nor nter an emergency
involving hazardous “They are expected to
recognize the prese ous materials or WMDs, protect
themselves, call for train nel, andssecure the area.

t responder aware-
persons who, in the

Awareness level personnel must understand that a lot of the
information in this b is_beyo scope of their responsi-
bilities. Nonetheles r ything an awareness
level person needs to know t 470 competencies.

incid' commander com-

This book also cov:
petencies.

XXi



XXii

l.?%n a urpose
d thet Audience

Above and Bey

Introd

To alesser degree, t ncies at other levels
listed below. To incl ve made an already
comprehensive bookioverwhelming. Sincetthis book is geared for
operations level responders and th t commanders who
direct their activities, any “extra” mawls evaluated on the

basis of how it mighigmeet the needs of the target audience.

e EMS Personnel - )
¢ EMS Personnel -
¢ Hazardous Materials Technicians

This field guide can b
and in private indus
and act within the s

sonnel both in the public sector
ou use good common sense
ployment. For example, ac-
tions appropriate f tructural firefighting
clothing and SCBA r responders. Know
your capabilities an ordingly.

e of your

Note: This book doeggnot distinguish between the terms hazard-
ous materials (DOT s (EPA and OSHA),
hazardous chemica oods (UN), or other
similar terms. Thes nt regulations, each
of which has a different f is book IS concerned only with
the safety of first respo ic we serve, regardless
of the substances in € regulated.

SA]



continued)

Scope of the In ion i is Field Guide

This book contains ed on nationally ac-
cepted standards a . nded to replace your
standard operating procedures (S formal training. Nor
will it address all possible contingeﬁt may be associated
with a hazmat incident or terrorist event. Rather, it is designed to
supplement the informationyi own SOPs and other
resources, such as se Guidebook.

This information is i
the material(s) and/or co!
(2) protecting yourse
response phase of t
request assistance f
shipper, product spe

1) quickly identifying
iner(s) involved in the incident and
eneral public during the initial
soon as possible, you should
azmat team, CHEMTREC, a
riate resources. This
book is designed to use throughout the
United States. How ize yourself with any
requirements specif rea.

29 CFR 1910.12

29 CFR 1910.120, al
Operations and Emerge
that applies to both indu
respond to hazardo
cies. Paragraph (q)

R (Hazardous Waste
a federal regulation
fety organizations that

ous waste emergen-

ponse to hazardous
substance releases. ﬁnel in states that do
not have their own OSHA program are covered under a similar
regulation—40 CFR Part 311—enacted by the EPA.) Some states
have enacted their own analo ns that may be more
restrictive than 29 C

NFPA 470 is a stand signal competence based on a
process of voluntary con ndagd is the minimum ac-
ceptable level of service to be pro on laws, regulations,
and local protocols and practices. However, once a jurisdiction

adopts a standard, | must comply with the
requirements of that is based on NFPA 470
(rather than limited y law) to encourage

responders to perfo of care.
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NVRT

(continued)

Le tev

Committee
Liquefied Natural
Laboratory Response ork
Levelof Concern
Liq

Liq
Low!

Motor
Milli ic Meter

Millimeters of M

Contingency Plan
National Di

Nati o] m
Nati es
National Ve spanse Team

XXVii
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Acronyms a breviati (continued)

oC
0sC
OSHA

PAC
PAPR
PASS
PBI
PCB
PCP
PDA
PEL
PID
PIO
PPE
ppb
ppm
PS
psi
PTSD
PVC

rad
RDD
RED
REL
rem
RNA
RQ
RRT

SADT
SAR
SBCCOM

SCAPA

SCBA
SCO
SDS
SEB
SERC

r Spray)

alth Administration

Powered Air Purifyi irator
Personal Alert Safe ms
Polybenzimidizole

Pol
Pes
Per:
Permissible Exposure Li
ion Detector
Officer
Equipment

sition Temperature

gical Chemical

and Protec
Self-Contained Breathi
Surface Contamin

Saf
Sta COCH
Sta mer



Acronyms a brevi (continued)

SETIQ

SNS
SOP
START
STEL
Sv

TARU
TCCT
TEEL
TERC
Tl

TIH
TLD
TLV-C
TLV-TWA
TNT
TRU
TSD

UAN
UEL
UN
US&R
USCG
USPIS

VEE
VHF
VIC
VMI
VX

WMD

Em encyTr!port System for the Chemical

Triage and Rapid Treatment
Short-Term Expos
Sievert

ection Service

‘EMalitis

emorrhagic Fever
Victim Information C

XXiX
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clai

This book is a condensed sMonly. is not a substitute for

a complete hazmat
All hazmat emergen should be managed
under the Incident C fined by the National
Incident Managem ystem . local, state, federal,

and jurisdictional laws, regulations,‘Ps take precedence

over these guidelines.
to ensure accuracy,

ividuals who helped
lity nor responsibility
ith respect to any l08s or damage caused,

irectly or indirectly by the information

qualified instructor.

While every reasonal
the author, Firebelle
review this docume
to any person or enti
or alleged to be cause
contained in this boo

—
—
-
v .
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Referenceﬁlide

You Need
to Know

This chapter is designed to be a quic
that should be performe
It provides a concise
based on the compete

guide to the tasks
t or terrorist event.
er responsibilities

Most of the tasks listed are cri to other pages or
chapters in this book that provide additiol idance. However,
there are a number of other pages not referenced in this chapter

that provide important . Take time to famil-
iarize yourself with this kb it in an emergency
icient

so that you become p

1-1 Quick Reference Guide
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Awareneﬁmason nel

the course of their

Awareness level pers
normal duties, could e volving hazardous
materials or WMDs. This group includes truckidrivers, train crews,
maintenance workers, and others wi in facilities where
hazardous materials or WMDs are mm;ed, used, stored,
transported, or could otherwise be released™“They are expected

to recognize the prese ials or WMDs, pro-
tect themselves, call f d secure the area.

Recognize the presen us materials/WMD. (pages
2-4 and 2-5)

Survey (size up) theii
upstream) to obtain i ncy responders:
e Product name (pag

3-4), or hazard class.
e Labels, placards, a
e Container shapes.

(chapter 3)

Collect hazard inform: ition of the Emer-
gency Response Guidebo r appropriate resources
(pages 2-27 2-28,and 1

Initiate appropriate p

e Establish an initial i ion . 0)

* Initiate protective actions per the local emergency response
plan, your organization’s SOPs, and rent edition of the
Emergency Response Gui 2-55 and 2-56)

Initiate the notificati
gency response pla ization’s SOPs.

Your responsibilities m d above. However,
any actions you take e of your employ-
ment and the limits of , and capabilities.
Above all, do not initia s safe to do so.

1-3 Quick Reference Guide



1-4 Quick Reference Guide
Operatior.evveﬂ

Personnel at the operations level res
or WMD incidents fi
the environment, or

ponders

hazardous materials
ting nearby persons,

of the release. They
shall be trained to r

shion to control the
release from a safe distance and k

it from spreading.
Anyone tasked to respond to a hazmat MD incident during

the emergency resp s an operations level
responder. This le e, law enforcement,
emergency medical try, and other allied
professionals. NFP, tion between career
and volunteer responders; it applies to both.

NFPA 470 should al
to respond during

could reasonably be
WMDs. Even when that their personnel
will back out and lea hazmat team, there
are many scenarios , enforcement, EMS
personnel, and other emergency responders can find themselves
in the hot zone bef azardous materials
or WMDs are prese

d to include personnel tasked
phase of any incident that
ardous materials or

Perform the Follo sks Sa

Ensure your safet '

¢ Make a safe approach (from upwind, u
2-7 to 2-9)
* Lay a safe foundati

Recognize the pres erials/WMD. (pages

2-4 and 2-5)

Initiate command
* Report on conditions.
e Assume initial command an command post in a

safe location. (page 2-12)
* Isolate the area and den entr es 2-20 and 2-21)



Operations Le!l mde’(continued)

maghnitude of the
es 2-24 to 2-26)

Survey (size up) the
problem in terms of p
e Determine the follo
* Materials and containers involve ters 3 and 4)
* Whether hazardous materials ha” released.
* Potential for criminal or terrorist activitiesi(including second-
ary devices or ev -5)
 Surrounding con
* Collect hazard and
resources. (pages 2:27 to 2-28)
* Predict the likely behavior aterial and its container. (pages
2-29 to 2-30 and cha
* Estimate the potenti
¢ Look at the big pict

from appropriate

ages 2-31)
ituational awareness.

Plan an initial respo
e Develop your plan b
of available personngl’and equipment.
* Determine the following:
* Additional resour
* Response objecti
¢ Product control o
e Whether your PP i plementing each
defensive option. (pa
* Decon needed. (| 6-10 to 6-15)

¢ Protective actions 2-5 2-56)

3)
and competencies

Implement planned response to favorably change the outcome.
* Be consistent with the local emergency response plan and your
organization’s SOPs.
» Establish and enfor
¢ Control zones. (p
* Emergency decon,
e Communications.
* Initiate the incident command s
e Use PPE that is appropriate for the haz
training. (pages 2-47 to 2-54)
e Perform product co S priate. (page 2-33
and chapter 12)
* Preserve evidence i

1-5 Quick Reference Guide

ures including:
0/2-58 and 6-10 to 6-15)

es 2-12 to 2-19)
and your level of

to 13-20)



1-6 Quick Reference Guide

Operations Respc’s (continued)
Evaluate the progress of ac'ns taken'to ensure response
objectives are bei ly, and efficiently.
¢ Evaluate the statu sures in accomplish-

ing response obj

e Communicate thestatus of planned response. (page 2-61)
* Adjust as necessary.

Document your ac 2-66)

competencies at the
operations level. Yo cific responsibilities
that go beyond this. Regardless, any actions you take should be

within the scope of you ent and the limits of your training,
resources, and capa all, do not initiate any actions

unless it is safe to d

The steps identified

R},
A



EMS Respxmmand ALS)

aterials or WMD
0 core competen-
st also be trained
r ALS responders,

EMS personnel who
incidents shall be train
cies for operations level'responders. They
to meet the NFPA 470 competenmes
as applicable.

Perform the Foll

Recognize the prese

2-4 and 2-5)

Ensure your safety.

* Make a safe approa , uphill, upstream). (pages
2-7 to 2-9)

* Lay a safe foundati

* Report on condition

* [solate the area and

ials/WMD. (pages

0 and 2-21)

Survey (size up) thegincident to determine the risks to re-
sponders and patien

* Whether hazardo released.
e Hazards present. (cha
* Potential for crimin |nclud|ng second-

ary devices or ev
¢ Number of patien
* Risk of secondary i for body substance

isolation procedures. (pages 6-3 to 6-9)
¢ Need for and effectiveness of patie

m appropriate re-
sources to determin lem and potential
health effects of the

¢ Look at the big pict ain si tlonal awareness.

(contlw

g
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EMS Respon LS a S) (continued)
Plan to deliver BLS or ALS !e to exposed patients.
* |dentify the capa twork to accept ex-

posed patients a econ if required.

* |dentify the medi mmunications plan.

* |dentify your role (and limitations) per“the local emergency
response plan and the incident ent system.

 If the incident warrants it, identify supplemental medical re-
sources, includin ic national stockpile
(SNS) and the me nse system (MMRS).

Implement a preh within your scope

of practice.

» Evaluate patients fo symptoms of exposure. (pages
6-21 to 6-25)

e Determine the ap rgency care. (pages 6-26 to
6-29)

* Treat the patients.
e Transport patient
emergency decon
injuries. (pages 6-
e Provide medical
(pages 6-33 to 6-
* Request addition
and supplies, anti -
* Preserve evidence if pos
» Participate in the inci
(pages 2-63 to 2-

pable of performing
e to treat the specific

and 6-30)
r i sponse personnel.

rsonnel, equipment
tc.) as needed.

es 13-16 to 13-20)

itique as appropriate.

Document your ac 2-66)



Incidx MnEder

The incident comman ible for all incident
activities, including d tactics, ordering
resources, and releasing’resources. When a tUnified command has

been established for multiagency or n1dictional incidents,
the lead persons for each agency collectivelymanage the incident.
Incident commanders
the awareness level, al
and all competencies
NFPA 470. Incident c

any additional training nec
regulations and the sp

Il competencies at
e operations level,
er level outlined in
manders are also €xpected to receive
meet applicable governmental
f the jurisdiction.

Perform the Foll

Survey (size up) the the magnitude of

the problem and pot

e Collect and interpret’hazard and response information from
appropriate resourc , chapter 5)

» Estimate the potenti

¢ Assess the potential ctivities (including
secondary devices

¢ Look at the big picture. ituational awareness.

Plan the response o
* Designate a safety
* |dentify the respons page 2-32)

* I|dentify the potential action options (defensive, offensive, and
nonintervention) available by respon tive. (pages 2-32
to 2-33)

e Approve the level o
(pages 2-47 to 2-54

e Develop an inciden
2-32 to 2-43) that is:
* Consistent with the local emergen nse plan and your

organization’s SOPs, and

¢ Within the capabilii ies of available person-
nel and equipmen

1-9 Quick Reference Guide

ven action option.

site safety plan (pages
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Incident mand’ntinued)
Implement the planned res!nse to favorably change the
outcome.

* Implement the inci
for notification an
cies should be managed using the Inci
(ICS) as defined by the National |
(NIMS). (pages 2-12 to 2-19 and pa

» Direct resources With _expect k
scene activities.

* Provide manage review, and logistical
support to private or personnel.

including procedures
esources. Emergen-
nt Command System
anagement System
-44)
ssignments and on-

elected officials. (p
* Preserve evidenc ages 13-16 to 13-20)

Evaluate the progr
¢ Evaluate the plan

are being met saf ently. (page 2-61)
¢ Adjust as necess

Terminate the inci
¢ Transfer comman
¢ Conduct an incid
¢ Conduct a multia
¢ Document the incident a

agency. (pages 2-

it the report to the designated



Recognizing and
Responding to a
Hazmat/WMD"Incident

Do Not Enter

I\ 71

This chapter contains general guidelines for responding to a
hazmat incident or tefrorist'event and is based on nationally ac-
cepted standards and practicesmhlowevemthere is no “one size
fits all” approach to dealing with these“incidents. It will be up to
you to accurately size up the incident and‘adjust accordingly.

These are general guidelinesfonly. All'local, state, federal, and

jurisdictional laws, regulationg, and standard operating procedures
(SOPs) take precedence oyer these guidelines.
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How t hapter

ctlon with the Quick
eference Guide pro-
ilities. This chapter
ou understand those

This chapter is deS|
Reference Guide in
vides a concise ov
provides more detail
responsibilities.

The Order of Things

The information in t
erations level respo for awareness level
personnel, EMS personnel, incident commanders, and safety

officers are incorporate appropriate. Once again, there is

no “one size fits all” a aling with hazmat incidents or

terrorist events. The may be appropriate to modify
ccomp

the order in which y the following activities.

ed primarily for op-

Topic Page
Be Prepared 2-4
Recognize the Pres rials or WMDs 2-5

Call for Trained Pers 2-6
Make a Safe Appro 2-7
Lay a Safe Foundati 210
Report on Condition 2-11
Assume Command 2-12

Isolate and Deny Entry
Initiate the Notificati

Size Up the Inciden 2-24
Collect Hazard Infor 2-27
Predict the Behavior'of a Material and Its Container 2-29

Estimate the Potential Outcome 2-31
Plan Your Initial Response 2-32
Implement the Plan 2-44
Wear Appropriate P Equipment) 2-47
Implement Protectiv 2-55
Perform Decon as Appr 2-57
Evaluate Your Progress 2-61
Facilitate Cleanup and Dlsposal 2-62
Terminate the Incident 2-63

2-65

Document the Incndr

J




rep

enMpon Plan/ SOPs

rgency responders,
and communities i ncy response plans.
(Jurisdictions that e not developed a‘plan can refer to the
National Response Team document azardous Materials
Emergency Planning Guide.) Knoonur plan and SOPs

are located, and be familiar with the contents of each.

Know Your Em

Various laws requi

Location of lan & SOPs

Know the Risks i

Most hazmat incide
corrosives, anhydro
for events involving
likely variables—yo
cidents. However, ki
your community and"where they’re located.

mable or combustible liquids,
. If you have SOPs
SOPs that include
repared for most in-
us materials exist in

It's highly probable t
goods) will be found

(including consumer

Fuel storage and dlspe
Auto repair and ser
Manufacturing, in
Airports, truck ter i ocks, and other port
shipping facilities

* Retail occupancies (e.g., hardware and building supply
stores; garden centers; ; craft/hobby stores)
Dry cleaners
Farms and agricul
Medical facilities
Schools (chemistry/scie
pool supply and maintenance are
Print shops

Warehouses
Treatment storagtﬂa S
Landfills and hazardous isposal sites

Homes (garages,

rerooms, auto shop,



ence of

:! Mor WMDs

I's not always imm ardous materials or
WMDs are present ency. Many hazmat/
WMD incidents are initially reported i
smoke or odor investigation, traffic

Recog
Hazardo

medical aid call).

Look for Hazm n Clues
Assume that hazard nt until proven other-
wise. Look for cluesior warning signs such as:

¢ Details provided b
¢ Occupancies or
likely to be manuf

r dispatcher
ere hazardous materials are
stored, or transported

* Facility preplans

¢ Containers that us materials

* Markings and ¢ Is, or placards
¢ Placard and lab

* Shipping papers and safety data sheets (SDS)

¢ Information fro witnesses

* People running f

* llinesses or inju zmat exposure
¢ Dead or sick animals

¢ Unusual colors, soun

¢ Visible release o pill, leak, fire, etc.)
¢ Condensation li

e Alarms from fixe equipment

* WMDs or signs

Evaluate Clues Wisel

¢ Remember, nocl ve limitations. Look
for evidence to su ations or assumptions.

* Be alertto sensory clu 'trely on,them alone. Sensory
clues are the least dependable ially most dangerous
method of identification. Many hazardous materials are colorless

and/or odorless and can do har re you see or smell them.
Observe from a s inoculars if needed.
* Gather pertinent informati s before committing
personnel to poten |aIIy
* Be cautious of t
patients and shipp

e scene (including
contaminated.




Call fo ined sonnel

Anyone who discovers'a hamdent errorist event should
call for trained emer rly as possible.

Initiate the Noti

Initiate the notification process spe our local emergency
response plan and your organizatioﬁ. Report the incident
by dialing 911 or the appropriate number inyour area. Notify your
on-site emergency ri applicable.

Provide as much of t
can be provided as able. Stay on the line
until emergency operators have all the information they need.

* Location of the in indoors or outdoors
¢ Type of hazma medical, etc.)
* Material(s) involv

(If you don't know the oduct, describe any labels,
i hat are visible.)

Number of injure if applicable)
Approximate size
Environment affe air, ,

Information on product spread so that emergency personnel
can approach from an upwind, uphi upstream direction
* Whether criminal or terrori suspected

* Actions currently
* Your name and th

main concern is ge on their way. (Refer to
pages 2-22 to 2-23 her uirements. Chapter
urce: i

14 lists additional r



Mak oach

Hazmat incidents a
cies in that they oft
they require respon
deal with the incide

Guidelines for Making a Saﬁroach

Respond slowly a think safety!
Approach from u am.

Do not drive thro
Maintain a safe di
Park vehicles headed
Avoid blocking oth
Be alert for signs
possibility of seco

iffer from other emergen-
tential for harm and
quipped to properly

nce, and use binoctlars as needed.

om the scene for a quick escape.
vehicles.

terrorist activity, including the

Recommended or Incidents

If you know the pro
book (ERG) for re

ct, use the Emergency Response Guide-
mmended safe distances. Remember,
however, that the E itial response phase
of an incident (roug s). These distances
may need to be adj gresses.

the distances on the
afety” sections of the
If you don't know th

wind topography, fire, etc.
ar |, consider its form;
anything in gas form or any liquid that appears to have a high vapor

pressure (is evaporating rapidly) is pote y more dangerous.

If you don't know the
following page, ada
ERG. Adjust as nee

Note: The ERG gen
one small package (
or a small leak from
a spill from a large pac

pill as one involving
m), a small cylinder,
It defines a large spill as
le spills from many small
packages. However, one must a er the chemical and
physical hazards associated with the material, as well as envi-
ronmental condition i rall risk. A 5-gallon spill
of a highly toxic maw present a far greater
spill

risk than a 500-gall liquid.




Make a Safe Approa ntinued)

Recommended |stav0u or Incidents
(continued)

The distances cited
mation in the ERG.

primarily from infor-

um initial isolation

The following general guidelines are
Hazard Potential
low to moderate

distances for spills or leaks.

Distance

75 feet (25 mete

150 feet (50 meters) significant

330 feet (100 meter. high

1/3 mile (0.5 kilo most explosives
The following minimdm initial d wind evacuation distances

are general guidelin lls. (Distances may
be greater for subst ERG yellow or blue
sections and listed le of Initial Isolation
and Protective Actio

Distance Hazard Potential
330 feet (100 me moderate

800 to 1000 feet significant

1/3 to 1/2 mile (0.5t ilometers) high

The following minim es are general guide-
lines that apply to fi

* 1000 feet (0.3 kilometers) - fires invoIvin!adioactive materials

* 1/3 to 1 mile (0.5 to 1.6 kilometers) involving tanks, rail
cars, or tank trucks

For explosive devi ed Explosive Device
(IED) Safe Stand Off art intthe ERG for recommended

distances. (Greater dista t, depending on the

pru
circumstances. Be partiWre is any possibility
that emergency responders may be targeted. Terrorists who gain
access to our trainin ials ild or plant devices to harm
us at what we beliew )




Make a S

Recommended

It is more difficult to distances for indoor
incidents because t s. The building itself

can make it difficult to even see th and determine the
scope of the incident.

You may be able to distances listed on
the previous page a r guideline that may
work, depending on involved, is to keep at
least one room or fl etween you an hazardous material.
Remember that you still want to be “upwind” and “uphill” from the
product, but these ter ew significance inside a build-
ing. It may be unsaf s above or below the release,
depending on the v, f the material and pathways
between floors (rou s may travel). (See
pages 5-39 and 5-4 r density.) Anticipate
that the product may ystems, floor drains,
etc., and adjust acc

Particularly in buildi
hospitals, nursing fa
spread of the produ
and protect people

ily evacuated (e.g.,
y need to control the
ntain a safe distance
e threatened by the
release. For example, itm iate to shut down air han-
dling systems to avoi apors to other areas

or, conversely, to tur emsyto the exhaust mode
to ventilate the build Hof decision requires
careful evaluation ofithe product, the H system, the facility,

and the surrounding environment. Consuliwith facility personnel
for information and assistance. may include people
from the following de tal, Health & Safety
(EHS); Security; Fac hipping & Receiving
(or Materials Mana agers or supervisors from
departments that us aterials.

The “Rule of Thumb” - Outdoo r Indoors

If you're not sure of t e, back out and err on
the side of safety. Consider, of thumb.” If you've
backed out to the re me nce but can see the incident
beyond your outstre u ma‘till be too close.




Lay fe F ation

What happens in the first min an incident significantly affects
what happens in th uidelines below can
help you lay the fou se. Additional guide-
lines are provided th e appropriate.

’Tn Arrival
until proeven otherwise.

ve multiple hazards
clude traffic, tripping
, or confined spaces.
criminal or terrorist activity, including the
ts or devices. Don't touch suspi-
eam and/or bomb squad.

ds at a small incident. Many
us in very small quantities.
and other variables
tegy and tactics.
Anticipate problems

Safety Concerns Immediat

* Treat all materialsas hazardous
e Observe all haza
associated with th
hazards, electrical
* Be alert for signs
possibility of second
cious items. Call f
* Do not underesti
chemicals are ext
* Keep in mind that
can change the ri
* Have aplaninpla
and plan accordin

em, and have bac personnel (a rapid
iate.

thorized personnel.
tion of the problem,
ach routes, safe staging area,
etc.) that your dispat er responding units.

* Eliminate ignition s es, pilot lights, smoking

materials, heated ical s s, or static electricity)
if flammable vapo ou can do so safely.
Keep people out of‘potentially flammable“atmospheres.

* Do not rush to aid patients without a ately assessing the
risk, wearing appropriate ring that some form
of emergency de

e Decon patients b
care performed d
of ABCs and immobilizi

e Stop any unsafe act immediately.
before resuming activities.

* Do not touch, ing inh own material.
* Do not eat, drink, t area. Wash hands
thoroughly before ating, king.

* Prevent unnecess ing and equipment.
* Follow your depa

intervention crew)
* Isolate the area a
* Give a good repo
size of the hot zone, s

(Limit emergency
activities to gross management
ine as needed.)

t unsafe conditions



Reerions

Provide a report on ossible. This is par-
ticularly important responding.
Provide the Fol

Provide the following information inwort on conditions.

Notification of arri

Updated address e
Type of structure
Conditions upon arrival
Whether criminal or t
Your proposed cou
Instructions to oth
routes, staging ar
* An estimate of re
* Any other pertine

activities are suspected

units, including safe response

, and as ments_upon arrival

At this point, you sh assume command, identify yourself as
the incident commander, and provide a pame for the incident
according to your d

Make Your Mes

Your message must be
other responding un

y the dispatcher and

* Speak clearly an : m when giving your
report so that it wil’be understood.

¢ Follow department SOPs for providi

* Use plain English or “cle
when multiple ag

* Be brief, accurat
information.

¢ Supplement the initial
nificant changes in the situation d objectives.

* Have dispatchers repeat critical information (especially life

safety concerns) re eard you correctly and
are following throu ed. Likewise, repeat
critical information provid dispatchers.

¢ Ask the dispatche formation to other respond-

ing units. ‘

eport on conditions.
n codes, particularly
e involved.

vide only pertinent

essary to include any sig-

2-11




As e Co nd

National Incide MaMent stem (NIMS)
and Incident C CS)

Emergencies shoul Incident Command
System (ICS) as defined by the National Incident Management

System (NIMS). Key features of NI‘incIude:

Management by
Reliance on an in

line of authority) and unity of
command (a desi isor for every individual)

ee to seven individuals report-
io being optimum)

r personnel, teams,

ing to one positio
e Comprehensive r
equipment, suppli
Personnel accou
Integrated communications
A unified commangstructure
Information and i

Duties of the Fi esponder

As soon as possible

should take the follo

¢ Formally assume mand. ‘

* Establish a command post at a safe distance upwind, uphill, and
upstream from the incident. M e command post is
clearly marked and t to avoid confusion.

* Manage the even er authority.

* Transfer command , by fully briefing the incom-

ing commander fal tails of the incident and by
communicating the transfe other personnel.

ions level responder

If conditions require immediate action (e.g., rescue), it may be
appropriate to pass arriving unit. If you do
so, however, you mﬁ your intent to pass
command, as well he ¢ ‘ound on scene and
the actions you pla



e 29 CFR 1910.120: Hazardous
gency Response

* NFPA 470, Hazardous Materials/Weap
(WMD) Standard

¢ NFPA 1500, Stan
Health and Welln

* NFPA 1561, Stan on Emergency Services Incident Man-
agement System and Command Safety

erations and Emer-
of Mass Destruction

Occupational Safety,

The incident comma ibilities are more comprehen-
sive than those liste . are sprinkled throughout this

book. Others are b book and should be
part of the incident ¢ ed by your employer.
While the incident co sponsibility for these
activities, many req ained hazmat team.

» Establish a statio
vehicle, and relay unications center.
Provide security fi appropriate.

Initiate a personn y Sy . (See page 2-41.)

Monitor tactical, comma rgency radio channels.

Identify, to the ex dous substances or

conditions presen ropriate, site analysis, use

of engineering co re limits, hazardous
substance handlingprocedures, and use/of new technologies.

» Evaluate potential harm within the endangered area. Look at
the big picture; maintain situati ness.

* Do arisk-versus-gai safety of emergency
responders is acc ’s a potential to save
other lives.

e Determine respo
nonintervention), product ¢
determining potential effectiveness o

¢ Develop and/or approve the incid

ated in or tied to a

efensive, offensive, and
ions, and a process for
h option.

plan (IAP) thatis (1)
consistent with th onse plan and SOPs
and (2) within the MI ersonnel, PPE, and
control equipment.“Make ommunicated to all

incident personn




Duties of the In'denmna

Assume Comman tinued)

r (continued)
Limit the number lly hazardous areas
to those who are rgency operations.
Ensure that opera are performed using
the buddy system in groups of tw, re.

Make sure backup personnel (rapimtion crew) are stand-
ing by with equipment ready to provide @ssistance or rescue.
Have EMS perso i i dical equipment and
transportation ca
Ensure that PPE
encountered.
Ensure that emergen
halation hazards w,
monitoring that a
not result in haza
As the incident es

r the hazards to be

onders exposed to potential in-
ntil it's determined through air
| of respiratory protection will
S.

ent into tactical-level
management co ent supervisory per-
sonnel to oversee ure safety.
Designate a safety.official who is knowledgeable in the opera-
tions being implemented at the site. ( incident commander
may also act as s i i
Identify safe oper
Maintain an effecti
ing to one position, wit
Assign a public inform or |0), and determine
what information i

edia.
Coordinate with t

i i ed.
i Hd, documented, and
collected. (See pages 13-16 to 13-20.)

Ensure that evide

Evaluate the effectiveness of the |nC|d action plan (IAP) in
accomplishing the objectlves equired.

Transfer comman fficers of higher au-
thority arrive or w eriod begins.
Request additiona ropriate. (Chapter 14 lists
many resources that m d or helpful.) Provide plan-
ning, logistical, and administr
Provide for liaison and coordination with other agencies.
Implement a unified command
Implement appro
Conduct an incid ebri
Document the incident.

seven people report-
being optimum).




Assum manﬂmtinued)
Duties of the Safet
The safety officer's r ed here (1) to stress
how vital they are t and (2) to guide the

incident commander who may be t nly to the operations
level. First, let’s look at the require r a safety officer:

zmat/WMD incident.
s safety officer at a
ly meet the demands

e There must be a

e The incident com
minor event, but o
of both roles.

* Ifincident activities will be limited to defensive ones at the opera-
tions level, it may b use an incident safety officer
trained to the oper. therwise, it will be necessary
to assign a hazma trained to the technician level.
Either way, the sa trained to meet the
hazmat safety offi PA 470.

e Theincidentcom ional assistant safety
officers as neede

The incident safet i g responsibilities:
¢ Evaluate the sce d potential hazards
(including the pot i secondary events),

and communicate those Il personnel.
* Assist with risk a
¢ Assistin developin
SOPs and the lo
changes to the plap as needed.
* Ensure that a personnel accountability
* Ensure that control zones are
clearly communica

(IAP) consistent with
plan. Recommend

stem is being used.
stablished and are

ert to problems that
could result in mis lete communication.

. vided.
ctivities that present



Assume Comman tinued)

Duties of the Safety MS) ntinued)

While the incident s

e scene as a whole,
the hazmat safety r the hazmat group
and for operations ones. (This position
may also be referred to as hazmat afety officer, hazmat
group safety officer, or assistant s;ﬂer—hazardous mate-
rials.) Duties include everything on the previous page plus the
items below.

Because this book is
ers, this list should b
help the incident comma
when they may need

ations level respond-
onsidered a partial list only. It's provided to
nd incident safety officer recognize
e of a hazmat safety officer.

» Coordinate safety i the incident safety officer.

* Review and eval se information as it
pertains to safety.

* |dentify the safety | action options, and
ensure that they implemented.

* Ensure that appropriate environmental monitoring is conducted.
* Review the select
* Make sure perso ntegrity of their PPE
before use and h
* Make sure that perso
* Ensure that emergenc ices are provided.
e Ensurethattherei
erations and that
¢ Conduct safety br
* Ensure that each
¢ Has a specific assignment and unders
¢ |s properly trained and equi
¢ Is under the su i
* |s working with all times.
e Ensure that a bac tervention crew) is in place
and ready for imm ry team operations.
* Make sure that appropriate ures are in place be-
fore entry into the hot zone and that p nnel and equipment

established as a backup.

rson entering the het or warm zone:

ds that assignment.
orm the task(s).
ate team leader.




Assum

Duties of the Safet

and on-air time) for
ive equipment, and

* |dentify appropria
responders work
ensure these time limits are bein red.

¢ Monitor activities within the hot aw zZones.

* Alter, suspend, or terminate any unsafe activities that present

imminent danger. incident commander

¢ Assist with docu

Duties of the Ha up (or Branch)

The hazmat group es rimary tactical operations at
a hazmat/WMD inci i ization chart below
highlights key ICS p p. Brief position de-
scriptions are provi

Incident
Commander
] Safety Officer
Liaison Officer
InformationOfficer
Operations || Planning | | Logistics | | Finance/Admin
Section Section Section Section Chief
Chief Chief Chief

Hazmat Hazmat
Safety Group
Officer Supervisor

Entry | Decon
Leader |B| Leader

Site Access Technical

Control Specialist
Leader Hazmat
Reference

Safe Refuge
Area
Manager




Assume Comman tinued)
Duties of the H'mam (oriBranch)

(continued)

The hazardous ma r is responsible for
directing the primary'tactical operations'at a hazmat incident.
He or she reports to the operation chief (or hazardous
materials branch director, if activm supervises the fol-
lowing positions:

* Anentry leader, Wl
mitigation, etc.) wi
e A decontamination leader, who is responsible for all decon

(assessment, rescue

¢ A site access cont o establishes and/or enforces

control zones and ovement of people and equip-

ment through app

e The site acces point a safe refuge
area manager t ictims for treatment,

collect informat
contaminants b

* A technical specijalist-hazardous matgtrials reference, who
provides technica azard and response
information, anal
developing an act

revent the spread of

inates with the hazmat
afety officer.

The hazmat group sup
safety officer, who r

Incident Comm

When multiple agencies respond, whi
command authority ma
public property, priv ver, the first agency
on scene is in cha must establish and
maintain command ppropriate to transfer command to
another agency. Referto ent SOPs or the applicable
contingency plan for your area to de pecific requirements

in your state.

gency has incident
n location (highway,

J



Assumrnmanﬂmtinued)
d I

Unified Comm

best to establish a
from each of the key

When multiple age
unified command p
agencies. Each agency shares in Il management bur-
den. However, there is one incidew\aander from the lead
agency with greatest responsibility for aging that phase of
the incident. For exa i representative would
likely be the incident emergency phase of
a hazmat incident, t w enforcement when
the emphasis moves to crime scene management and incident
investigation. Most important in Unified Command is having all
players in one locati information and coordinating
decisions to avoid u lays, confusion, duplication of
effort, or conflicting

Delegation of

This book (and particularly this chapter
responsibilities identified in NFPA 470 a
However, the functi i
many entities. The i
the appropriate enti
this should be spelled ou
plan or standard operati

utlines many of the

29 CFR 1910.120.
t by personnel from
st be able to identify
s much as possible,
mergency response

The medical component of the inci
serves a brief mention to i

mmand system de-
of responsibilities:

* The medical grou under the operations
section and is res or triage, treatment, and transport

of the public.

e The medical unit (if needed) falls the logistics section
and is responsible for medical monitofing and treatment of
emergency respor

If the operations and/or logi

small incident, the ingi

components.

nsiare not activated on a

der slfervises the medical




Isola?d D
Establish an Initial Im Zo

Set up an initial isol

Entry

(Perimeter)

, 1o separate people

from the problem. as isolate and deny

entry. (Evacuation heltering in place may also be necessary.

See pages 2-55 and 2-56 for details llowing are some key

points to ensure the effectiveness oﬁitial isolation zone:

* Direct potentially
evaluation and de

¢ Direct witnesses nformation to remain
on scene in a safe'location until interviewed and released.

» Establish the initial i i one based on the ERG or other
reference sources SOPs, or the recommended
distances on pag

* If you are unsure
and err on the sid
larger isolation zo|

* Make the isolation
wind changes an

» First isolate areas
nearby locations
staging areas for
the air space abo
may also need to be i

* Deny entry to all una
and all entry poin

e Continue to eval
throughout the in ,a eded.

* Use existing barriers (gates, fences, etC.) whenever possible.
They are generally more reliable tha rrier tape and traffic
cones are. You still need ess control, but you
won't tie up as m

* Use law enforce
needed to help re

* Do not use flares if fla

safe refuge area for

ce, assume the worst
ly easier to reduce a
smaller one.

wind side. Anticipate

ected. Isolate other
t people or to create
ent. Don’t overlook
bodies of water that

at are immediately

. Control the zone(s)
taminated areas.
f the isolation zone

cility personnel as
rs are suspected.

Limit the number of responders at the site
safety. Request eno
Use the buddy syst
potentially hazardo
intervention crew) s

ut don't compromise
ly manage the incident.
e to work alone in a
backup team (rapid



Isolate a

Assist in Settin

A hazmat team will ased on established

exposure limits (see the results of atmo-

spheric monitoring. This is usually by first responders,
although they can assist once th;ﬁriate distances are
known. The three control zones are as follows

¢ Hot (Exclusion) tely around the inci-
dent where conta Id extend far enough
to prevent advers s materials releases
to personnel outside the zone. Entry into the hot zone requires
the use of proper P

e Warm (Contamin ion) Zone - The zone where
decontamination
proper PPE once
zone.

e Cold (Support) Z e the contamination
control line where functions take place.
Special PPE is not required in this area (though it's wise to have
it handy in case of en wind shift). Note:
While it is safe fo dia to be in the cold
zone, they should from command and
support functions

equipment enter the

Hot Zone Warm Zone Cold Zone
Staging

\
Command \ Area
Post
\
Contamination Access Control Points
Area - Work Area for

\
|
Hazmat Team I
1
1

and Other
Support Personnel

Contammatlon Reduction :
(Decon) Corridor I

/
Area Safe Area

/" forthe Public
/ and the Media

Iternate
(Emergency) Exit

}

Alternate
(Emergency) Exit

Wmd Direction

llustration Not to Scale

Sample Control Zone!;
Specific access co control movement of
people in and out of zon alternate exit route
should be established for worKking in these zones in
case of a sudden emerlncy that blocks the

primary escape rout

2-21




Initiate th tification Process
The responsible partyiis req make . ndatory notifications

to the proper authoriti a hazardous materi-
als release with a p to health and safety
or the environment. rs must make these
notifications if a res| identified or fails to

follow through. Notification should as early as possible,
as long as it does not delay respondin he emergency.
Some regulations r ade for threatened

releases also in ord near-miss accidents.
Refer to your depar ormation.

Emergency Disp

Call for trained emer
responders) if you h
for more information

e personnel (local emergency

e not alre done so. Refer to page 2-6

Mandatory Noti able Quantities

state to state, some
volving a reportable
pping papers, safety
entify the reportable
e initials “RQ. (Pages 14-37
rting requirements.)

notifications are ma
quantity of hazardou
data sheets (SDS),
quantity; it will often be indi
and 14-38 provide an
Contact Phone Number
Fire Dept. Having J
Local Emergency Planning

Committee (LEPC) *
State/Tribal Emergency

Commission (SE
State ‘Single Point o

(state notification/
National Response Cente
Others

* These agencies W:
states. Fill in the ¢orrect

(800) 424-8802

nt names in different

or your area.



Initiate the N i P‘s (continued)

The agencies listed re the minimum no-
tifications required incident, regardless
of circumstances. Additional notificati re often mandatory,
depending on the hazardous mathed, the population
or environment threatened, or the location'in which the incident
occurred. Often the iti ifications will be made for you
by the NRC or your . However, you may
need to make some epare area hospitals

to receive contaminated patients who have@lready left the scene).
Refer to your department SOPs for more information.

2-22 need to be contacted for
t you in contact with agencies
Cy response person-
ents, they generally
es, nor do they have

notification purpose
that provide technic
nel. However, exc
don't provide techni
emergency respons

Chapter 14 lists vari
numbers of agencie

s names and phone

Information to Pro ing

Report as much of t s possible. Updates
can be provided as econies available. A follow-
up written report is 1.

* |dentity of the material(s) involved

e Whether the substance(s) ar
tection Agency) o
Response, Comp
hazardous substa

Whether criminal or te tivities are suspected
Nature of release and environ d (air, land, water)
Time, duration, and estimated quantit the release

Associated health risks and a ical attention required for
exposed individu
* Recommended precautio in-place protection)
* Actions being taken in re ase

* Names and phon ‘r further information

(Environmental Pro-
sive Environmental
ct) lists of extremely




Siz the ident

The following is an
the incident. Additi
and/or chapters as
ongoing process th
and continues throu

Know What to Look For ‘

Awareness Level

s tolook at when sizing up
found on the pages
d that size-up is an

ency is first reported

cation to obtain vital
ncy responders. Look for the following:

Survey (size up) th
information for eme

* Product name

Labels, placards, kings (chapter 3)

» Container shapes and markingsithat may,indicate the presence
of hazardous mat

* Signs of criminal pter 7)

Operations Level

tion to determine the
tial outcomes. Look
reness.) Determine

Analyze (size up) the
magnitude of the pr
at the big picture. (
the following:

* Hazardous materi
volved, including i

* Labels, placards, apter 3)

e Containers involved, container markings, and the extent of
damage to the containers (chapter 4

* Surrounding conditions

* Signs of criminal
sibility of seconda

s (chapters 8to 11) in-

pter 7) and the pos-

Once you have analyze

* Collect hazard and response information from appropriate

resources (pages 2-
* Predict the likely ial and its container
(pages 2-29 and 2-30 an ugh 5)

* Estimate the poteptial o



Size Upr
Know What to Look Fo

EMS Personnel

Survey (size up) the incident from a ation. Look for items
listed under the awareness level (pa plus these:

* Risk of injury to p rsonnel
¢ Number of patient ial injuries, and need
for decon

¢ Environmental fa patient care (e.g., indoor
versus outdoor exposures, weather conditions)

¢ Medical support ne onders (pages 6-33 to 6-34)

¢ Risk of secondar n and precautions needed to
care for patients i e if applicable (pages 6-3 to

6-15)
Pay Attention t ditions

Pay attention to the surrounding conditions that can affect both
the risks involved a e incident.

* Topography that ¢
¢ Land use on affected
hospitals, rail lines, hi
Accessibility for i

Weather conditio ure, ind, and rain)
Rivers, creeks, or i reatened
Public exposure peotential (e.g., numberfof people threatened

and high-risk populations)
¢ Overhead and underground wi elines
e Storm and sewer drai be protected
* Possible ignition s , sSmoking materials,
flares, electrical s tatic electricity, or friction)

* Situations requiring intringi safe (nopsparking) equipment
¢ Building information (floor drains; i n ducts, air returns,
secondary containment systems, etc.

, vapors, and gases
rties (e.g., schools,

¢ Confined spaces with atmosp zards (oxygen-deficient,
oxygen-enriched, | or toxic) and physical
hazards (engulfment, fall trical, structural, or

mechanical)
* Safe refuge area

eSCt routes




Size Up the Incide ntinued)

Pay Attention t ung ditions
(continued)

Resources for obtai tion weather condi-

tions can include:

* Weather channel on responder rMapplicable)
* Weather channel gn cable or satellite connections

* Weather apps on es, etc.

* Local airport wea

* Local weather ph
* Satellite technolo

on hazmat units

Determine the | vel

Response organizat
to ensure the right
tial risks of an incid
responders. The ab
help get those reso

s should develop agtiered response plan”
based on the poten-
nd limitations of the
he incident level will
es mobilized early.

The following are ge
that can be modifie
community.

Level 1 hazmat incid controlled by first re-
sponders. They are little or no threat to life,
the environment, or n is required beyond
isolating the immedi re tainer or material.

Level 2 hazmat incidents are beyo
responders. They require
and may require ass
resources. These in
vironment, or proper
in the surrounding area.

ree-tiered response
d resources in your

capabilities of first
rained hazmat team
nal, state, or federal
threat to life, the en-
y require limited protective actions

Level 3 hazmat incidents require a joint

resources, which mayai el
agencies plus privat st
threat to life, the e

large-scale protecti

ponse from multiple
nal, state, and federal
idents pose a severe
ty and may require



Collect mation

Collecting hazard inft
ing on the material

\ved process, depend-
f the release.

Awareness level per entify the product (if
possible) and basic hazard informati ained in the ERG. If
an SDS or other resource is providwd, personnel should
identify hazard and response information similar to that contained
in the current edition 14-6 to 14-11 for de-
tails.) Operations le additional resources

to predict the behavi container, estimate
the potential outcome; and plan an initial response.

Correctly Identif; uct

It's essential to get the correct name of the material.

e When in doubt, s lly. Many chemical
names sound ali ty precautions, and
mitigation measures can be dramatically’different.

* Pay attention to prefixes (e.g., n-, i-, and,iso-) and numbers in
a chemical name. t.

* |dentify the conce ntration often has a
direct bearing on le, a 90% solution of
hydrogen peroxide is v a 3% solution is not.

* If possible, get a CA cts Service) number
from a container s, hazardous waste

manifest, or SDS. er isg unique identification
number assigned i stances.

If you can’t accurately identify the material@r if there are multiple
products involved, treat this ion as a worst-case
scenario. Always er e wary whenever:

* You can't get clos safely see placards, labels, or

other identifying infor
* Labels or placards are missing.
* You have any suspicion that labels or placards are erroneous

(e.g., a material is ing Wi “supposed to” according
to reference sour ontainer was refilled
with a different pr
* You see a “Dang
* Shipping papers
* There are any indi

ct).
load shipment.
or inaccessible.
rrorist activity.

2-27




Collect Hazard Inform

(continued)

Use at Least Three IMion urces

roduct identification
ion sources include:

Use at least three i
and hazard assess

Placards, labels, pipeline marker

Shipping papers and safety dataﬂSDS)
Emergency Response Guidebook (E
Reference manu
Technical informa
Hazardous materi MEO, CHRIS)
Technical information specialists (e.g., i
Facility employees, vehi river, or other responsible party
Witnesses and bys relevant information
Monitoring equip tification kits, etc.

Business plans, f , etc.

Hazardous waste i

Never rely on a sin sources can be in-
complete, erroneous,or difficult to interprety If you get conflicting
information, check additional reference sources. When in doubt,
assume the worst a i ety until you can get
more information.

Reference sources vary | t they emphasize and how they
present information. Likewi ieal information centers and

specialists have diff . Familiar resources,

like the ERG, mak sier, ut choose additional
resources with the s e specific incident.
The same guidelines apply to monitoring equipment, each of which
has strengths and weaknesses false readings for a
variety of reasons. trument.

Many facilities have i y response teams (ERTSs).
Not only are they famili i e materials used at the facility
and their associated hazards, t ore familiar with the
facility itself. They are a good resource fQr information on facil-

ity control systems and the avail of special materials and

equipment for mitigr/ the release.
Refer to Chapter 5 for detail
14 for resources to atio’ﬂd assistance.




Predict thr%ql a Material
ta

You should be able
container based on
Guidebook, safety data sheets, th
CHEMTREC, or other available res
tion may require the expertlse of a haz
your best as you w

of a material and its
ergency Response
er or manufacturer,
ome of this informa-
team. However, do
s to arrive.

Identify the Fol

Start with the basics in your initial assessment:
* Has the container d?
* Has any product

Consider both curre
assess the type, loc
or its closures. Try t

nd conditions as you
age to the container

e Chemical and ph
(explosive) range
dust, etc.), ignition
products of combustion, vapor density,

* Types of stress on the
mechanical, or ch

* Ways in which the
cracking, closure

* Ways in which the €ontainment system
detonation, violent rupture, rapid relief,

* Dispersion pattern expected u
plume, cone, strea

¢ Potential duration
short-term (minut
months), or long-t

* Health and physical hazards: hanical, poisonous,
corrosive, asphyxiation, radiation, an logic.

When terrorist even ider the resolve of the
perpetrator and the true’pote ed by the material(s)
or device(s). At one extr effort may present
relatively little dang lies the potential for

vity (pH), flammable
, liquid, gas, vapor,
specific gravity, toxic
d water solubility.

d its contents: thermal,

isintegration, runaway
, splits, or tears.
release its contents:
ill, or leak.
:hemisphere, cloud,

he endangered area:
rm (days, weeks, or




Predict the Behavior of a
Material aF@Wcontinued)

Utilize Resourc

This book contains n that can help you
predict the behaviortof a material and its“container. It is not a
substitute for formal training; the in’: is designed only to
give you a basic understanding. Howe t should provide you
with valuable assistance until a trained h at team arrives.

rd classes and some

Chapter 3 provides
of the key points to

of various containers and identi-
hold. It also provides limited
may behave in an emergency.
troductory information about
Ik, cargo tanks, and
t the particular con-

Chapter 4 includes illu
fies the types of pro
information on how t
It is important to loo
each general type
rail cars) and the s
tainer in question.

Chapter 5 is devotegyto assessing the hazards. Topics include:

How hazardous se harm
Toxicology and e
Properties of flammabl
Other chemical and
Atmospheric mon
High-risk situatio
lllicit laboratories
Hazmat triage

Possible terrorist events ar ollowing chapters:

Chapter 9 - Chemical ts
Chapter 10 - Biological Warfare
Chapter 11 - Nuclear Events (intentionallor accidental)

Chapter 14 containsﬂc tion or assistance.

J



Estimate r%

Determine the E

Determine the follo your ability. Some of
trained hazmat team.
However, two good resources at thegfi ponder level are the
Emergency Response Guidebook Wy preplans. Another
excellent resource may be your communityls contingency plans,
particularly if they n modeling results.
These plans should potential outcome in

worst-case scenario manufactured, used,
stored in, or transpo unity.

d through your co

* Quantity of materi nd available for release).

e Speed of the rele

¢ Form of the mate , gas, vapor, dust, aerosol).
e Contaminant con e endangered area.
e What stressed (0 ner.

e Expected behavi container.

e Physical, health, e material.

* How long the haz

* Size of the endan

¢ Population (numb e endangered area.

e Environment and prop i red area.

¢ Surrounding condition

* Potential for seco

* Possibility that cri may be on scene.

Estimates must be carefull periodically reevalu-
ated. ltis easytou ty of the problem or
to make a simple mi s estimates become
distorted for reason terest of public safety. For
cope of the problem
in order to avoid bad publicity. Ort e political or financial

Remember that life
hesitate to question
sure that estimates




Plan Y nitia ponse

ny Mdenti all hazards present,

lem, and what expo-
ok at the big picture.
(Maintain situational nt action plan (or site
safety plan) is built o comes a framework
for how emergency personnel are ggi perate. It also helps
the incident commander establish OM to measure results.

Keep in mind that if you fail to plan, you be planning to fail.

Before implementin
the resources availa
sures can be saved

Note: Pages 13-8 an
that incident action

s to help you ensure
required elements.

Response Objecti

By definition, operati nders are limited to defensive
actions for the purpese of proteeting life, the environment, and
property. However, | competencies that
are specific to their r ed tasks, equipment,
and training as det having jurisdiction.
You must decide whieh objective, or strate@y, is most appropriate
based on the incident and the resources ayailable to handle it.

Sometimes the bes
isolate and deny e
appropriate in situations
incident poses no risk
sources to safely an

do nothing beyond
tervention) may be
to do anything, the
lack of adequate re-
e problem.

Defensive actions ict, slow, or redirect

Offensive actions a
are usually done by
offensive actions m
sponder. For example, fi
offensive operation, though it may t be the best course
of action, depending on the material involved. Remember, do not
undertake any offensi jons ou have been properly
trained, you have th afe to do so. Follow
your department S

op the release. They
hnicians. However,
e performed by a first re-
materials fire is an



Plan Your |

r Resp‘continued)
Product Contro i

If action is needed rvention), determine
which product contr iate. Product control
options at the first responder level .

¢ Are those with limited risk of personal losure

* Are intended to:
* Confine or cont at or WMD or
¢ Control a flam gas release

¢ Are within the ca p cies of available re-

authority having j

Options at the first re include the following:
Absorption and a
Diking, damming,
Dilution

Remote valve shu
Vapor dispersion
Vapor suppressio

These options fit into two
material in its contaj
once released, in a
about product contr

. containment (keeping a
(keeping a material,
cation). (More information
in Chapter 12.)

Determine the potential effectiveness of each option you’re con-
sidering by assessing the following:

The purpose for yi
Potential deaths
Potential environm
Whether the option is withi
Whether your PPE provides adequa
Proper procedures and safety pr

Resources requirr i
Note: This book is not'desig i tructions on how to
perform these optio ral guidelines. You
must follow your trai %t SOPs.

ersus gain)
damage (risk versus gain)
your training




Plan Your Initial Respo

W

continued)

No-Go Situatio

NFPA 470 cites the fi
would not be allowe
complete list, but it i

conditions below, stay out of the h
conditions to make operations safem
Decontamination not in place
Emergency medi e

Backup personne place
Flammable or explosive atmosphere present
Oxygen-enriched atm re present (23.5% or greater)
Required PPE not
Risk outweighing
Personnel not pro
Insufficient perso

No identified tactic
Runaway reactio

der which personnel
is not necessarily a
If you can’t change
If you can change
you more options.

ly influence outcome

Respected instructor Michael Callan teaches the concept of Safe,
Unsafe, or Danger you can use to help
determine an appro

» Safe: No harmful effe
* Unsafe: Harmful effects
Potential injuries a
and/or exposure ti
* Dangerous: Anim
catastrophic events'are possible.

als currently exists.
ith prolonged exposures.
cause concentration

health exits. Deadly,

The greatest danger exists wh
controlled release of
runaway polymeriza
gerous situations is
reliably protect yours

potential for an un-
erpressurized tanks,
ping the list of dan-
sphere, because you can’t
hazards.

Oxygen-enriched and flammable atmosp
dangerous than toxic atmospher
fire, if they happen,
limited protection. In atoxic o
have the proper PP
mally dictates how |

s are generally more



Plan Your | Resp continued)

Specific Equipment a res

Determine if the iate.

Determine if there what resources are
required to safely accomplish it. e 2-36.)

Determine whether Iockout-tagouWonfined space entry
procedures are needed. Request resources as appropriate.
Identify whether t i ients, whether triage is
needed, and how hed.

Identify decon pro responders. Estab-
lish a plan to con contaminated patients. If contaminated
patients have already left the scene, alert area hospitals.
Determine the leve care needed.

Establish a plan to al support (including medical
monitoring) for re
Identify potential
Establish emerge

taking action.
nything goes wrong.
Make sure everyo d what to do if prob-
lems arise. Have standing by.

Identify whether criminal or terrorist activities are suspected. If
so, identify the p j ents, weapons, and
booby traps. Estal s to ensure that only
authorized perso to the scene.
Identify procedure . This is vital when

cost recovery with
guidelines are incl
Include a commu
¢ Make sure all p
propriate channels.
* Use intrinsically safe radios i
spheres.
¢ Have a backup or air horn blasts) in
case of an eme ent failure.
* Request priority our local phone companies
if radio frequencies beco
Determine if atmospheric monitoring
sources are required to safely a

Determine if prot i0,
tion) are necessa f so
the appropriate protective

public. (Sample
pages 13-13 to 13

idence preservation

13-20.)

cident action plan:
dios and are on ap-

lly flammable atmo-

eeded and what re-
it.

ion or in-place protec-
to best implement
d provide instructions to the

mesres are included on




Plan Your Initial Respo

Rescue Consid'ati”

General Question

continued)

Anytime a rescue is f stress to the situa-
tion. This page is not |ntended toan question of whether
or not you should attempt a rescueﬂ;er to address some
of the key points that must be consideredifiYou must adequately
size up the situatio pting a rescue is in
the best interest of ersus-gain analysis.
How can you do the t number of people?

Remember to follow'your department SO

¢ Can the patients se
entering the hot z

¢ Can you confirm { tients are still alive?

* What are the pati al? Is a successful
rescue possible, overy operation?

* How many peopl

* How long will it ta

* What is the degree of risk posed by th material? Consider
health, flammabil rds; the form of the
product (solid, liq ation of the release;
and any variables risk.

* What other hazards ar r all aspects of scene
safety.

* |s this a confined
equipped for confi

* Could this be a terl
to injure responders?

¢ Do you have appropriate PPE?

e Canyou perform a rescue wit
If not, can you li
are adequately co

* Do you have eno
effect a safe and succ

* Are you using a buddy system*

* Do you have a backup team (rapid |nte

* How soon can a trained and
scene and ready

* Do you have som on in place? Emer-
gency decon must be set ming any rescue for

your protection a il protection.

Can you “rescue” them without

properly trained and

ry devices designed

irectly in the product?
s of your body that
hing?

ith proper training to

tion crew) in place?
hazmat team be on



sponse Handbook identifies risks t rs based on hazard
class. Many of those risks are summarlz elow. However, this
list is not meant to isks exist with each
hazard class to a gr (Hazard classes are
described in Chapt

e Class 1 - Explosives.
from the shock, bl
or structural dam
chemical contami
from injured victi

e Class 2 - Gases.

rn injuries and mechanical injuries
sure, fragmentation, shrapnel,
n. Other possibilities include
ire to bloodborne pathogens
m depleted oxygen.
e of gas (toxic, flam-
mable, etc.). Dis ate an asphyxiation
risk, especially wit ogenic materials can
cause frostbite. Sudden failure of a pressurlzed container can
cause mechanica
e Class 3 - Flamm
include burns if t
the container forc

Liquids. The risks
mechanical injury if
* Class 4 - Flammable taneously Combustible
Materials, and Da erials. Burn injuries
rated in a chemical

can result from fir g
reaction. Water-r i roduce toxic gases,
flammable gases, l@nd/or corrosive solutions.

e Class 5 - Oxidizers and Orgamc Peroxides. Burn injuries are
a concern, because these mat ort combustion. The
unstable and explosi peroxides presents
risks similar to th

e Class 6 - Poisono
primary hazard

ubstances. Toxicity is the
stances Some of these
are possible. Infec-
tious agents cause diseases, some 0 ich can be fatal.

are possible. (Se ils.) Radiological sub-
stances may hav s too.
e Class 8 - Corros st risk is chemical burns.

Inhalation of vap e respiratory damage.
e Class 9 - Mi ous ‘ds. The risks vary.
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Rescue Consid'atiMnt

The ERG - Implied s

continued)

d)

While the ERG doe ther you can safely
attempt a rescue, the health hazards;i ied in the guide pages
reflect the degree of risk you might Wing to rescue some-
one. If a guide says “may be fatal if inhaled|or absorbed through
the skin” or “inhalatio i with vapors, dusts, or
substance may caus death,”any openings
in your PPE put yo . This doesn't mean

you can’t do a rescug if the odds are in r favor. However, it
does mean the risks are _higher.

The SBCCOM Rep s for WMD Incidents

What about WMD i y SBCCOM Domes-
tic Preparedness C a report in 1999 to
address whether fir ct a rescue after a
terrorist attack with emical wariare nt. The report was
revised in 2003 based on |nput from the f|r service and on newly
published chemical, and nuclear (CBRN)
PPE standards.

SBCCOM recommends
chemical protective clothi
may not know what
have CBRN-certifie
mately, it's up to ea
commander to deci
rescue operations. The SBCCOM report j
make an informed decision.

ear CBRN-certified
However, firefighters
t away and may not
isposal. Then what? Ulti-
He on-scene incident

if it's worth the risk%0 attempt search and
merely a tool to help

ions in the SBCCOM
age), properly trained and
0 accomplish a quick and
wever, firefighters in
reater risk of chemi-
-certified equipment.
experience threshold

Assuming they follo
report (summarized
equipped firefighters
effective rescue without signific
standard turnouts and SCBA are subjec
cal effects than they would be if usi
It's expected that ha
effects for chemical



summarize the cont

Plan Your | continued)

ions and conditions
M report:

The following basic

The presence of living victimsﬂ
area provides a basic indicator (in the
monitoring) for fir level of nerve agent
contamination. If 0) of the victims are
still alive 10 minut uers can assist those
victims with little oEno ris toms at worst) while
wearing standard turnout gear with SCBA. Live victims indicate
that the nerve age tion is relatively low compared
to concentrations
Rescuers will likel
centration has p
after release of a
Firefighters using nd SCBA to perform
rescue of known | a nerve agent vapor
environment for up to 30 mlnutes with minimal health effects. (It
is estimated that xperience increased
sweating and mu urs after exposure.)
Firefighters using nd SCBA to enter a
nerve agent envir live victims should
limit their potential expo
Firefighters searc
mediately exit the
encounter eviden
identify any living
Predicted health effects are based ont
* Firefighters will avoid contac
* Firefighters and
decon immedia
area.
If firefighters enc
drops) and victims report
odor), firefighters and victims shoul
and undergo decontamination.

Emergency medi
scene.

he potential hazard
ence of atmospheric

ard area after the vapor con-
imately 10 minutes

ontamination if they
ination and cannot

assumptions that:
nidentified liquids.
ndergo emergency
tentially hazardous

contamination (puddles/
rd agent (i.e., garlic
diately exit the area

mediately available on
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Rescue Consid'atiMnti

Below are some oth

continued)

d)
03 SBCCOM report:

* The report is bas rotective ensembles
against chemical agent vapor onl not address aerosol
or liquid hazards. However, turnﬂerally provide better
protection against aerosols than they gainst vapors.

* Improperly fited S ini jon and eye exposure.
The firstindication ; the pupils constrict,
making it more di levels. Responders
experiencing miosis should exit the are mediately.

¢ Signs and symptoms o ard (HD) exposure can be delayed
by several hours. T, not possible to gauge relative
mustard concentr ving victim responses the way
it is with nerve ag sence of immediately recog-
nizable signs and must consider other
clues, such as vic e odor, presence of
an oily liquid or s spray device.

e If possible, victim ould be remove m a building through
doors or windows that lead directly to the outside.

* Positive pressure f i structure can signifi-
cantly reduce che| entration. However,
ventilation doesn’ merely moves them
into other areas that efore ventilating.

* Responders and victi cene must immediately
undergo water-ba , low pressure).

* Information in th 't be used to justify
the use of turnout purpose other than
lifesaving rescue aperations.

* Inlight of the new CBRN standards, the 2003 SBCCOM report
eliminates “quick fix” options g openings with duct
tape or wearing a ts.
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Personnel Accountabi

Any responsetoah event should include
a personnel account incident commander
knows where all personnel are at all ti can rapidly account
for everyone in the event of an em;ﬁd
inning of operations,
and maintain the date the system as
personnel, assign ange.
* Ensure that all personnel comply wi ccountability system.
* Have all personnel check in at the command post or staging
location, as appr
e Have superviso
cation and con
¢ Have all perso
to whom they’v
released from t
¢ When personn
check out throu
* [f mission duration
for heat exhausti
monitor the opera
* Include a notificat
or air horns) to alert per

¢ |nitiate an accoun

ongoing awareness of the lo-
nel under their supervision.
upervision of those
ey are reassigned or
Id be no freelancing.
e scene, have them
h their supervisors or the command post.
imi r supply, the potential
ign a timekeeper to
dates to personnel.
dios, loud speakers,
ergencies on site.

Mayday Proced

NFPA 470 defines a'mayday as any situaln at a hazmat/WMD

incident where an entry team member isgunable to safely exit
the hot zone or an event can d by the entry team
member within 30 s an initiate a mayday,
so everyone should ic procedures.

ut

e Call “Mayday, Mayday,
e Without unkeying the mic, i
mayday, your location, and what is ne
mayday.

nsure priority radio traffic.
If, the cause of the
d to help resolve the

PASS device if that

¢ Maintain radio co
* |nitiate additional

2-41
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Rest and Rehalm”

The incident comm ble provisions for the
rest and rehabilitati |. This is particularly
important for those ) applies to everyone

on scene. ‘
* Request resources early. It almost always takes longer for

resources to arriv soon as it becomes
apparent that the i , start thinking about
backup personnel tc.

* Ensure that personnel operating in chemical protective clothing
are medically monitor: - and post-entry into a hot zone.
(See pages 6-33 to re information.) (Note: Medical
monitoring for all otective clothing at the scene
is strongly recom less of their assignment.)

* Make sure that a nel are standing by
with treatment an

* Provide fluids.

* Provide food if thedincident will be extended.

* Remind personnel to wash their hands before eating, drinking,
or smoking.

* Provide a rest ar
sheltered from ex
area is equipped with
places to relax.

* Make sure the re
clean toilets are a .

* Make sure perso time for rest and re-
habilitation. Rest time should at least equal suit time. Longer
times may be necessary.

* Make sure that all personnel entei aving the rehab area
are tracked throu tability system.

and commotion and
ns. Make sure the
r other comfortable

clean toilets or that

All personnel must
and rehab needs to t
on safe practices and medica
together to ensure the well-being of pers

Y

le for communicating rest
isors®t’s not enough to rely solely
i veryone must work
el on scene.




Plan Your Ir Resp‘continued)

Key Points About Plan

al awareness.
tion and hazard as-

* Look at the big pi

* Base your plan o
sessment, as well as on SOPs, esswork

* Do a risk-versus-gain analysis. Wrable impact will in-
tervention make? What are the possiblerisks of intervention?

* Plan a response its of your training,
resources, and e

* Use the safest an

* Be expedient, bu ickest method is not
necessarily the safest or the best.

* Use nonsparking or i safe equipment in the presence
of flammable vap

* Include proper sa s and a contingency plan for
unexpected emer action plan (IAP).

* Review the incide nnel during a safety
briefing prior to u S.

e Document your in

* Designate a scribe to record decnsmns activities, and problems
as they occur. Iti your responsibilities
and document ac Notes taken during
the incident will b ebriefing, as well as
when you try to d ent later.

Compliance wi

As a final checklist, rad action plan contains
the following minimum/components required’by 29 CFR 1910.120.
All should be built in to your pre- event contingency plans, but some
may have to be modified to fit i dents.

Pre-emergency pl with outside parties
Personnel roles, li ining, and communication
Emergency recognitio i
Safe distances and places o
Site security and control

Evacuation routes and proced
Decontamination
Emergency medi
Emergency alerti
Critique of respo
PPE and emergen




Implement Pla Response

Once you have a plan, yoummme your response.

Establish and trol

* Establish and comimunicate control zones. (See page 2-21.)
* Assign personnel for access con
¢ Implement protective actions as nee (See page 2-55.)
Conduct a Saf Personnel

Conduct a safety br rsonnel understand
the objective and their responS|b|I|t|es Review the following:

* Preliminary evalu ident
* Hazards/risks an afety measures:

¢ The material and’its contain

* Other site haza nfined spaces, etc.)
reating patients
(secondary events,
, Weapons, booby traps, etc.)
e distances, controlgzones, security, etc.)
tructure)
performed and time

¢ Potential for cri
armed resistan
* Site description (
* On-site organizati
* Incident objective
needed to perfor
Appropriate PPE
Monitoring require
Communications
Signs and sympt
Decon procedure er , .technical)
Emergency medical care
Emergency procedures (includin
and areas of refuge)

, evacuation routes,

Assign Roles in the and System

Assign roles and responsibilities per the incident command
system. Operation be used for a variety
of support functionsE L g, Liaison, Medical,
or Public Informatio itional resources as
needed. (See page



Implement ther se (continued)
Use Proper Safety P i
* Use the buddy sy ne to go into a haz-

e Ensure that a backup team (a rap ntion crew) is stand-

ing by with appropriate equipmen 0 provide assistance
or rescue.

e Follow all approp
e |dentify the physi
working in PPE.

* Take precautions

exposure.
* Visually inspect PP
and in proper wor
e Use the appropri
do not use equip
trained or authori
e Use all PPE prop

tations of personnel
heat stress or cold
to make sure it is undamaged

hazards present. However,
e not been properly

The same principle: hielding that protect
responders from radioacti i to any incident.

azardous area, est&

Time

ard area.
lish clear objectives
re communicated to

e Spend as little tim

* If you must enter
ahead of time. Be sure those objecti
all personnel.

e If terrorist activiti entering the hazard

area until it has b forcement officials.

* Preplan your acti y sothey can be completed as

quickly and safely as
* Test your equipment (e.g., radios, rs, and rescue tools)
before entering the hazard area to ensute everything will func-

tion properly.
* If appropriate, rot time each individual
spends in the ha are




Implement the Planned R

e, and Shiel

se (continued)

Use Time, Dist g (continued)

* Assign someone nders who enter the
hazard area, the t time they exit.

¢ Give responders long they have been
in the hazard area or how much ti ins before they need
to exit (especially if entry times mﬂmited because of air
supply, heat stress, or other safety factors).

e Limit patient care aintaining an open
airway, controlling mmobilizing the cer-
vical spine as ne e until you get to an
area of relative safety. When patients responders are still

in danger, it’s best to oad-and-go approach.
* If responders or vi ecome contaminated, ensure
they are thoroughl ted as soon as possible.

Distance

* Maintain a safe di
* When you are not
side of safety.
 Stay upwind, uphi
* |f explosive device:
330 feet (100 met

re of the appropriate distance, err on the

erating radios within

Shielding

* Wear proper PPE
* Use barriers (e.g.
propriate. Remember, however, that
protection. ltis better, for example, to be
material than to be downwin
* Inside a building, c

shielding when ap-
riers provide limited
wind of a hazardous
ehind a building.

o will provide shield-
ing against hazar lose doors, however,
with explosives in g an explosive device will
increase the damage i ice‘does detonate.

Perform Product Control Actio

Perform product con (o] if safe to do so. Re-
member to act withia'the sc ing, resources, and

equipment. Follow your de,

As Appropriate



PPE

o o
(Personal Protective Equipment)

Safety First

Protective clothing increases the likeli heat stress and heat
exhaustion for the wearer, while dw)g dexterity, mobility,
visibility, and communications capability. rking in PPE can be
emotionally taxing t er the level of PPE,
the greater the stres Id or other iliness or
using medications ¢ refore, it’'s important

that personnel usin e in good p al condition.

Basic Guidelines fo nel

e Don't use PPE y
includes, but is n
and training as re

* Know how to use

* Inspect your PP
properly and is not damaged

* Think of PPE as

of the hot zone a

Wear PPE appro

Don’t use PPE as an excuse to under

Understand your assign

Prepare your tool

donning full PPE,

potential problem
reduce the time it takes to perform the

» Establish hand signals to help W|th co

* Hydrate before and after oper. ing the use of PPE.

rized to use. (Authorization
rveillance, fit testing,
PE.)

o if problems arise.
that it’s functioning

If possible, stay out
material.

d planned response.
unsafe activities.

he cold zone before
ows you to work out

Equally important, b is book, you must be
competent in donnin PE"and must know how to
clean, maintain, test, your PPE according to the
manufacturer’'s recommendati department SOPs.

Additional Guidelines for the Incident Commander

¢ Have backup pers’el (a
level of PPE standing by

¢ Provide medical
¢ Provide for rest an

ion crew) in the same
ergency.

rsonnglyworking in PPE.
in replacement.

2-47




Wear Appropriate PP ntinued)

Respiratory Pr cti”

Self-Contained Br
and Supplied-Air

Hazmat emergencies normally requi ing positive pressure,
self-contained breathing apparatusqor positive pressure
supplied-air respirators (SAR) with escapelSCBA. This highest

level of respiratory under any of the fol-
lowing conditions:

BA)
ine Systems)

During firefighting'@perations (SCBA only, not SAR)

In oxygen-deficient at eres (less than 19.5% oxygen)
When the contami wn

When the contami tion is unknown, exceeds the
IDLH, or exceeds air pur| ing respirators (APR)
* When there aren (APR) approved for
the contaminants

SCBA provides the Best level of respiratory protection without
restricting the distance responders travel or the paths they take.
However, SCBA is impair movement in
confined spaces, a ply, the duration of
which can be shorte r a wearer not in top
physical condition.

Supplied-air respirat less bulky and allow

longer work periods air hgses limit the distance
responders can travi Hter and leave the site
at the same point. Plus the air hoses can easily become tangled,
damaged, or contaminated.

SH CBRN certifica-
gical, or radiological
bear a “CBRN Agent Ap-
for more information.

All emergency servi
tion to ensure protec
warfare agents. Ce
proved” label. See




Wear Ap

Respiratory Pr

Air Purifying Resp

Full-face air purifying respirators ( be used with some
hazardous materials if the criteria |WW are met. However,
most emergency responders feel there arefgo many opportunities
for error with APR.

* The identity of the known, and the APR
must be approved e specific contaminant. Some APR work
only for a specific contaminant. Others may be used for multiple
contaminants. How, ill provide little or no protection
if they are not desi ontaminants present.

* The concentration nant must be known and must
not exceed the ID acity of the APR.

* Responders must etermine when APR
cartridges have e being exposed to
dangerous conce nt. The contaminant
must have adequate warnlng properties. However, 29 CFR
1910.134 (the fe ion regulation) also
requires that APR SH-certified end-of-
service-life indicat rs and cartridges are
changed accordin n objective data.

* The oxygen concentrati osphere must be at least
19.5%, because as SCBA does.

e The work area mu itored so that respond-
ers are aware of concentrations.

* Responders must be fit-tested for the particular APR and must
be properly trained in the use of APR

e The department must have a
that includes traini
department’s resp

protection program
ting, etc. (See your
m for more details.)

APR must have NI
incidents involving vapor or liq
centrations are below the IDLH. Certifie
Agent Approved” label. See NIOSH’

catlon for use at terrorism
zards where the con-
R will bear a “CBRN
for more information.




Wear Appropriate PP ntinued)

Respiratory Pr ctthin )
)

Powered air purifyi ave a fan or blower
that pumps air through the filter in sk or a hood, creat-
ing a positive pressure that provideﬂ;ar greater protection
from contaminants than is possible with powered APR. The
powered air flow als i i ponders to breathe,

thereby reducing t personal protective
equipment.

Powered Air Purify

is the same as for nonpowered
hooded units can be worn by
e they do not require a tight
ce. The hooded units do not
dless of whether one
he PAPR requires a

The criteria for using P,
APR, with three exce
responders with faci
seal between the fa
require responders t i
is wearing the mas
fully charged batter

Particulate Respirators

A filtering face mask
protect against par-
titis and HIV. They
s and may not provide
gical warfare agents.

Particulate respirato
used by medical pe
ticles and infectious ag
do not protect against ch
sufficient protection



Wear Ap!
Types and Levels of
Structural Firefigh

Structural firefighting clothing is someti eferred to as Level D
protective clothing, but it is not design vide chemical protec-

tion. Structural firefighting clothing shoul used only when:

* The primary risk i

¢ Contact with extr als is not likely, and

* The atmosphere d@es not contain signifieant levels of chemicals
that are toxic or harmful through skin contact.

High-Temperature
High-temperature cl d fire-entry suits) are
designed for use in her situations where
the heat exceeds th | firefighting clothing.
This clothing carries t stress and is more

NFPA categorizes c ing as either vapor-
protective or liquid/splash-, owever, responders often
refer to the four leve A:

) (vapor protection)
SAR) and fully encapsulated suit
(splash protection)
resistant clothing

Requires SCBA
B - Highest respiratory, lesser skin protecti
Requires SCBA (or SAR) an
C - Lesser respirator n (support function)
Requires APR al thing
D - Ordinary work u e contamination only)
With eye, head, tection as needed

Level A, B, and C ensembles general ude inner and outer
chemical-resistant gloves, chemical-resistant boots/shoes, hard
hat, and two-way rar include a cooling unit,
disposable boot co , CoV, g cotton underwear.
Additionally, chemicalprote t be compatible with




Wear Appropriate PP ntinued)

ofmwe lothing

Types and Lev
(continued)

Specialty Clothing

The military’s answer to protecting | from chemical and
biological warfare agents is MOPP (MOriented Protective
Posture) gear, which provides dermal pretection by absorbing
the agents into a ¢ MOPP gear is not
currently certified t ing standards. Nor
is there much data ct against common
toxic industrial matefials that responders®are far more likely to
encounter. Forthose re nd because few civilian agencies
have MOPP gear, thj 't address it further. However,
this is not meant to di cies from purchasing or using
MOPP gear if appropriate.

It's also beyond the into detail on blast
protective clothin nts worn by bomb
squads. However, responders must evaluate the potential for
multiple threats (e.ggan explosive devicegdesigned to disperse
toxic chemicals). If t both threats, it may

change the way res

Personal Alert Saf

Fire service membe
situations that could
tential IDLH) atmos



Wear Ap

Standards for

To ensure your safet
ment that meets NF

It is beyond the scope of this boo ress the correlation
between the standards. Rather, the emphasis is on the familiar
levels of protection ( information, refer to

NFPA 1990, Standa bles for Hazardous
Materials and CBR

use protective equip-
s.

NFPA performance standards cover chemical resistance, perme-
ation, penetration, fl sion, temperature resistance,
shelf life, and sizing ver, properly using and caring
for the equipment is ant to guard against inherent
vulnerabilities in che ing:

* Penetration is the materials through a
suit’s closures (zi ) or cracks and tears
in the fabric. Protect agalnst penetratlon by properly storing
and inspecting pr

* Permeation is the
fabric. All fabrics
permeation by us

materials through the
ally. Protect against
kthrough times that

e Degradation (det potential for a haz-
protective clothing.
Minimize chemi iding unnecessary
contact with hazardous materials, choosing garments that are
compatible with the chemicals mvoIve and properly decon-
taminating protective clothing. hysical degradation
by not rubbing agai




Wear Appropriate PP ntinued)

ppme L

Determining th | of Protection

factors below. When
as multiple hazards,
select the PPE that the greatest hazard
and try to reduce your risks through ns (e.g., ventilation).

(For more information on PPE for ch biological warfare
agents, see pages 9-7 to 9-8 and 10-9 to10-11, respectively.)

Hazards or suspe
Form of the mate
Exposure limits (eig., IDLH)
Potential routes of exp
clothing in providin
Concentration of
Work assignment
Durability of protegti
Potential for heat
Instructions from

Chemical compatibility charts
Advice from a hazmat team or safety officer

Determine the appro
in doubt, assume th

or flammable)

and the performance of protective
the identified hazards

or contact or exposure
i ion to work assignment
rotective clothing
anufacturer

Use the following a

* Level A should be wor
potential for exposure f
hazard or are cap

* Level B should be
highly unlikely that
present a severe skin hazard or are cap
through intact skin.

e Level C can be worn in plac
using APR has be

¢ Level D should be osphere contains no
known hazard, the ins at least 19.5% oxygen,
and it’s highly unliki I wilLhave any exposure to
or contact with hazardous le emicals.

* Thermal protection should be used if ability is a concern.

Per29 CFR 1910.12 i
for initial site entries until the
ever, Level A may be 'more

circumstances sugg

known or suspected
t present a severe skin
hrough intact skin.

R is required but it’s
d to substances that
le of being absorbed

if all the criteria for

m level recommended
een identified. How-
n the occupancy or



Implemerw Actions

Protective Acti i

Evacuation is the p le from areas at risk
to areas of safety or refuge. ltis generally the preferred protective
action, but it may not be practical in opulated areas or for
incidents involving large, fast-moviwe releases. Evacu-
ations may be voluntary or mandatory, although state laws may
vary regarding forci es.

In-place protection
directing them to clo
other openings to make
place protection is so
areas, it is known a

inside buildings and
doors, windows, ventilation systems, and
ucture as airtight as possible. In-
only practical option. (In some
ce or protection-in-place.)

Key Points

* Choosing the rig
population threat
site and duration
weather, and your
pages 13-13 to 1 messages.)

* In-place protectio lternative or as anin-
terim measure for peo acuated right away.
¢ In-place protection i opriate for incidents

involving flamma i

e It's vital to mainta [ole] nicating with people
you've chosen to i . so enables you to
evacuate them more efficiently if the situation deteriorates.

» Evacuation may cause more harm t ood if a toxic gas or
vapor has been release best when there is
time to accomplis| utweigh the risks, or
in-place protectio rotect people.

» Evacuees should
to be moved twice. If p
to facilitate decon and medical if needed. (See the
following page regarding protective action distances.)

* Potentially contami eed to be evacuated by
trained responder e ive equipment.
* Vehicles are not in-place protection,

but they can offe short period if the
windows are clos stem is shut off.

ating the threat, the
es and capabilities,
urrent and predicted
ith the public. (See

d, responder reso
elease, time factor

be keptin one place




Implement Protective A

Protective Actil Dim

The Emergency Re
for determining prot

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

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

(continued)

) is a good resource

If a material is highlighte
it is considered either
that produces toxic g
distances for these
pages. Tofind the a
if you have a small

e yellow- or blue-bordered pages,
tion hazard (TIH) or a material
t with water. Protective action
cated in the green-bordered
must first determine
RG defines a small
spill as one that invo r or a small leak from
a large container. It p e that involves a spill
from a large container or multlple Spl||S fro many small contain-
ers.) Thenuse thec olation distance and
an appropriate down based on whether it
is day or night. Imp on fire or threatened
by fire, refer first to the o -bordered es. The fragmenta-
tion hazard from fire or € e more important than
the toxicity hazard d e phase.

The following illustra recommended initial
isolation and protec i ed in the ERG.

Protective
Action Zone

Initial —
Isolation
Zone




Perform propriate

Decon (decontamin
equipment to preve

to both persons and
nation and to reduce
the effects of exposu duals. Decon should
be done anytime co . The following pages
address general decon consideratio ing the decon station,
and decon of equipment and respor%les. For information

on patient decon, refer to pages 6-10 to 6z15.

General Decon

done or not done properly, it can result in
serious health effects th. It can also result in second-
ary contamination luding people who were not at
the incident. It's ¢ te the effectiveness of decon
operations and a

* If responders are outer garments and
the equipment th ill be contaminated.
However, their pr properly decontami-
nated before the aceimask are removed.

* Decon procedures.are guidelines only and should be tailored
based on the mat i e of hazard, and the
probability of exp

* Personnel used fi riately trained.

* Emergency decon mu in place before attempting rescue.

Patients who can walk i

area once respon

go into the hot zo V.

esponders need not

L]
_|
>
o
-
3
m
@
Q
o)
3
3

y one level below the
ne. However, some-
so, decon may need
quipped personnel.

zardous waste until
proven otherwise. nd checked for con-
tamination. If co should be properly treated or

disposed of. An exceptiomyi only for water used during
emergency decon, but you sho avoid spreading the
contamination to the extent that doing s does not compromise

the safety of patients or respo sonnel.

* Guidelines for pro inating monitoring in-
struments may b cturer’s instructions.
Many types of equipme ifficalt to decon and may
have to be discar if contaminated.

PPE worn by persons entering the hot
times the same level of PPE is needed.
to be performed by speciall i
e Water used for d




Perform Decon as Appr

Locating the Decon m

Set up your decon s
safely and effectivel

e (continued)

ill allow you to work
n the environment.

Set up the decon area in the war upwind and uphill of
the contamination if possible. i

Choose a location_that is large enou
activities and wh
Avoid environmen
use dikes and pl
the runoff around
Make sure there’s an
Set up in an area
emergency respo
are needed, cons
transport people t
Set up multiple st
ambulatory and n
for patients and re
stations require more resources butitc
of people quickly.
Choose an area w|
including distant
Use existing resourc

to safely contain all
runoff.

s possible. If it’s not,
ntaminants or direct
rm drains and other sensitive areas.

ate water supply.

ily accessible by patients and
ot zone. If greater distances
up trucks or other vehicles to

men and women, for
r children and adults,
nine partners). More
help you decon a lot

Ided from onlookers,
rful zoom lenses.

., emergency showers and eye
wash stations or show chools and fitness cen-
ters) whenever p cy showers and eye
wash stations drai containment system, which
reduces the risk o .
Consider selectingian area with lightin
won’t have to depend on generators.
If gases or radioactive materi
riers (e.g., buildin
Establish an alter
or sudden wind s|
simple as an extra ho
In bad weather, consider se
large truck. Remember, however, tha
have to be decontaminated afte
be concerned ab

nd electricity so you

ed, use existing bar-
dditional protection.
e of an emergency
decon station may be as

inside a building or
se facilities will also
and that you still need to
ater used for decon.



Perform Dec

Appr e (continued)
' <W9”> ‘

n

Equipment De

As much as possibl
sensitive equipment|(e-g-,
bags) so that decon won'’t be nece
to decon equipment just in case.

ed areas and protect
ors with clear plastic
owever, be prepared

Equipment can ofte
plain water. Often, h e following solutions
will be more effecti nants. (Again, these
solutions are for equipment decon, no patient decon.)

copious amounts of

e Soap and water
* A 5% sodium hyp ch) solution
* A 10% calcium hy
e A 5% trisodium p
* A 5%-10% sodiu da) solution

A 5%-10% sodiu

Other options often exist in a healthcare setting, for example, ster-
ilization with formali ne oxide, or steam.
Acetone, ether, am ide, ethylene glycol,
and ultraviolet light le options. There is
no one-size-fits-all a ation.

I's beyond the scop ecific recommenda-
tions. Follow depart s and other available
references, and see| perts. Make sure the
decon solution you use is effective agains hazardous material
in question, that it won’t harm your PPE orgther equipment, and
that it won't react adversely with th nt. Realize that other
factors (e.g., concentrati on, contact time, and
diligence of those p luence how effective
decon efforts are. B to ensure that some
items have been thor ontaminated (especially protective
clothing), it may be more app iSpose of contaminated
equipment rather than risk injury from r al chemicals.

Patient Decon r
Patient decon is covéred in , “Medical Management of

Hazmat Exposures. 6-10‘ 6-15.




Perform Decon as Appr

Response Vehizw

You can generally av
ing upwind and uphil

e (continued)

nse vehicles by park-

m the release, by not

driving through spill minating equipment

before putting it back, and by dec inating patients before
transporting them. However, the follw some recommenda-
tions for decontaminating vehicles shouldiit become necessary.

* Wear appropriate

» Establish a decon e contained, and set
up appropriate containment and/or water recovery systems.

* Thoroughly wash and ri esponse vehicles with detergent or
an appropriate dec Concentrate on areas that can
trap contaminant wells, radiators, engines, and
chassis). If conta inimal, it may be sufficient to
do initial decon o thorough decon at a
car wash where t a holding tank.

* Empty exterior ¢ opened, and decon
equipment from t fore putting it back.
Equipment that is _difficult to thoroughly decon (e.g., wooden
and leather items i ed of and replaced.

* Assess the effecti itoring with appropri-
ate devices (e.g., d pH paper) and/or
taking wipe samples i

* Replace air filters.

* Have qualified per: vehicles for possible
mechanical or ele y to air intakes, filters,
cooling systems, S.

“Gross Decon” Versus “Technical Decon”
NFPA 470 identifies
cantly reduce contal
decon, and the initi
Technical decon is the pl
contamination to a level that is as
The term is used most often when refer

their equipment, but?hlude

ich is done to signifi-
rgency decon, mass
d on entry team members.
stemic process of reducing
sonably achievable.
to responders and
orough patient decon.

J



Evalirw gress

Evaluate your progr nt to make sure your
efforts are successf perating safely.

Evaluate the St Actions

Evaluate the following questions: ‘

Has the situation

Are personnel op

Is PPE functionin dequate protection?

Are control zones'still appropriate, or d@' they need to be ad-

justed? Are you effecti forcing control zones and denying

access to unauthori ?

* How effective is y ration?

* How effective are ment or confinement efforts?

¢ Have conditions ( i d personnel fatigue)
changed to the p ur activities?

* Are the material g as expected?

* Isitnecessary tor nd modify your plan?

e Would it be prude incident?

ively?

If there is nothing yo incident and it looks
like conditions may m has intensified, or
if the scene has become ull back'and reassess the situ-
ation. Initiate a Mayday i ver be afraid to appear
foolish for retreating protect yourself and
other people aroun

Update Other Response Personlel

ropriate. Situational
ossible outcome.

Provide feedback to other
awareness is vital a

e Communicate the € planned response to the incident
commander and other pdated instructions

¢ Immediately notify the incident comman and other personnel

as appropriate.

of any critical co e forms of communica-
tion as needed to

background noise i

[e]

is heard by all. Loud
nd other factors can

make it difficult to s, or other warnings.
Request confirma heard and understood your
message. Make s n ccounted for.

2-61




Facilitate

nup Disposal

Cleanup and dispo:
circumstances of th
overview of the topi
specific information.

requi s will vary depending on the
inci i provides just a brief

ent SOPs for more

L*le Disposal

sed of, whether it be

Compliance with Hazardo
Laws

Anything from the in
the spilled material it ated by the material,
should be considere Ss proven otherwise.
Hazardous waste must be disposed of in accordance with all ap-
plicable federal, state, aws. It is not acceptable to flush
hazardous waste do rain. Disposal generally must
be done by a licens r.

Funding and Di ility

Whenever possible, hould fund and over-
see the cleanup of hazardous materials emergencies, although
he or she will need i i | and state health or
environmental agen onitor operations to
ensure that the resp ugh and that cleanup
is being conducted

Local agencies m
responsible party ca , 1ail
or does an inadequ

responsibility if the
o take responsibility,

In some areas, the State may provide fupding if funding is not
available through a responsible al agencies and the
incident poses a threat toli ent. It may be nec-
essary to obtain pre
Federal funds are n response agencies. How-
ever, depending on the typ material, the areas
contaminated or threatened, and whe ther funding is avail-
able, federal response actions may be authorized by a federal

on-scene coordinat ) f . Coast Guard or the
U.S. Environmental ctio




Termrw‘ident

The incident comm inate the incident to
ensure the safety of facilitate a transition
from the emergency nd recovery phases,
and to identify less nefit emergency re-

sponders at future incidents.

Terminating the incident generally invoIv!a debriefing, a post-
incident analysis, a iti Id allow for two-way
communication so t to ask questions and
share their observat st-incident analysis,
and critique should ocumented according to your SOPs.
Depending on the circi erminating the incident may also
involve transferring control to another agency.

Debriefing

Ideally, a debriefing s soon as the emer-
gency phase of the opération is complete, but before any respond-
ers leave the scene. However, responders often leave at different
times. Therefore, it multiple debriefings
to ensure that all res portant information
listed below. An eff

¢ Inform responders ab
have been expos
what to do if sign

s materials they may
ms of exposure, and
* |dentify injuries su

appeaér.
, , and follow-up medi-
cal care needed.

* I|dentify any unsafe conditions on site thatimay impact investiga-
tion, cleanup, or recovery o i

* Review the plann
complished, and t

e Summarize the ac
what they did, how an
operations were).

* |dentify damaged equipment, as well

objectives were ac-
were successful.

(including who responded,
d it, and how effective their

any equipment that

will require decontamination o al.

* Assign informatio n ities for a post-incident
analysis and critique.

* Assess the need for a cri ent stress debriefing.




Terminate the Incide ntinued)

Post-Incident Amsv

The post-incident
focusing on key to

tion of the incident,
and control, tactical

operations, resourc , plans and procedures,
and training. It is conducted to acc*the following:
 Establish a clear picture of events

e Ensure that the in i ented

e Determine who is

L[]

Lay the groundwo tions, legal proceed-
ings, or future trai

Critique

The main purpose
for improving the em
ducted in a positive
works and what doe
procedures), noton f
ever, it should also ¢
safety plan, generall

p recommendations
m. It should be con-
on identifying what
bilities, systems, and
| performance. How-
violations of the site
ing practices, SOPs,
laws, standards, etc affect the outcome?
What changes might future incidents? Are
changes needed in the response plan or SOPs?

Transfer of Co Other Agencies

Many of the same pr command within an
other agencies, such as when the em y phase is replaced
by cleanup and remediati following are some

basic guidelines to

ual who is on scene
erson on the details

* Transfer comman
* Fully brief the incoming
of the incident, including:
* Response objectives and priorities

¢ Resources commi
¢ Unmet needs
¢ Safety issues

* Communicate thegransf and 10 all other key parties




Documqwent

Failure to document t common causes for
an OSHA citation. Pl mportant for problem
identification, cost r s, training, evidence
in court cases, follo , There are often very

stringent requirements, particularly gligence or criminal
or terrorist activities are suspected. w

the incident. Some-
one should be log appen so that they
are easily rememb official reports later.
(Voice recorders, PDAs, and other devicesican be handy for this
purpose.) Documentation showing compliance with all applicable

requirements (training veillance, planning, etc.) before
an incident occurs i inimizing liability.

Documentation sho

urate, and specific.
(including grammar,
bility and have nega-
d other parties.

Be sure your docu
Documentation that
punctuation, and sp
tive consequences f

Basic Compon mentation

ood documentation.
y depending on what
state and local require-
specific information.

evide[ documentation.
* Your incident action plan (IAP) or site safety plan

¢ Date, time, and location
¢ Names of all responders, thej
potential exposur

Listed below are th
However, the required do
agency you work for, wh
ments. Refer to you
See also page 13-1

incident, PPE used,
nd decon provided
Contact informati your own agency
Nature of the inci , and conditions on scene

Material identification rd“assessment
Factors that affected the inci r, topography, etc.)
Actions taken, resources used, costs incurred, etc.

Deaths and injuries
Problems or othe
Statements and opservati
Diagrams, photos, video
Evidence and sa

tances encountered




Document the Incid ontinued)

EMS Records ' v

EMS records will ge

ing information.

* Detailed informati its health effects

* Pertinent information on each paii ted or transported
* Routes, extent, and duration of ew

* Actions taken to limit exposure and contamination
* Decontamination
* Medical care ren

Records pertinent t0"' medical support offresponse personnel
should include the followi ditional information.

e Number and nam | screened
¢ Adverse reaction

e Personnel transp nt

e Completed incide

* Recommended m chological needs for
immediate rehabilitation

¢ Recommended medical surveillance follow-up

All of this informati ilable to the incident
commander throug mmand.

Employee Expos

OSHA requires emp exposufe records for 30 years.
i opies of these docu-
maintain your own
e, location, incident
mount of the expo-

ments, it is strongly fecommended that
exposure records with information on dat
number, material(s) involved
sure, decon and megi

Itis important to doc|
experiencing any sympt

es, whether or not you are
tely aafterwards. It is also
important to obtain appropriate fo dical attention once
signs or symptoms are first noticed. w your department

SOPs regarding inju sure ing and follow-up medical
treatment.

A
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PEROXIDE
S.

This chapter provides inform 0 recognize hazmat
incidents through labels and placards, NFPA 704 system,
HMIS® labels, GHS (Globally Harmonized System) pictograms,

and various other VS chapter also contains
important safety info ion he hazard classes.

J
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Plammls

The Hazard Cla

Hazardous material nt classes based on
their primary hazards. Each class is deseribed in more detail

throughout this chapter.

Class # Descriptio
Explosives
Gases
Flammable S
Flammable*Solids,

Dangerous
Oxidizers a

Poisonous
Radioactiv:
Corrosive

Miscellane

Information on

AN =

© oo~NOoO O,

Placards are intend
tainers, and rail car:
they may sometimes be
labels are used on indivi

The placards and lab ed wi ridentifying features
so that even under n the entire placard
or label is not visible, it should still be possible to determine the

hazard class. You should be able to rec the hazard classes
by any of the following:

ehicles, freight con-
s materials, though
ies as well. Smaller

Color of the placa
Pictograph (symb

Hazard class or divisio the pottom

Text (primary hazard, product n 4-digit identification

number) in the center of the placard or label *

* With few exception i ard is not required on
placards. So whenplacar olor and pictograph

(e.g., flammable gases a s), the hazard class
number is the one ish between them.




Placards and Label ntinued)

Subsidiary Hazmm

Secondary placards

ous chemicals. In
subsidiary hazard o ion hazard or being
r low specific activity

dangerous when wet. It also includeggissi
uranium hexafluoride (placarded awﬁve and corrosive).
The following example is for ethylene oxide, which is primarily a
poison gas, but is alu

N )

1040 FLAI\éI\AIIé\BLE

2

of the more danger-
roducts that have a

Primary and Si iary Hazard Placards for Ethylene Oxide

Title 49 also permits azard placards even
when not required. Is with multiple haz-
ards don't require subsidiary rds or labels. Never assume
that a chemical has only one hazard.

The 4-Digit Ide

Emergency Response Guide-

hat must be used for
bulk transport. The on the placard (below
left) or on an adjace

el displayed on the ends and
. low center). Some-
times you’ll see it displayed on a plain white square-on-point

sides of a cargo tan
display configuration having the same outSide dimensions as a
placard (below right).

Most of the materials list
book have a 4-digit identifi




Placards with

Square white backg
ards on vehicles co

trolled quantity (HRCQ) radioactiv i
on rail shipments of certain explosives, i

and for flammable gases in DOT 113 tan rs.

A square white back
thatyou needtobe e
a container breach.

and protective action dist
container. You're deali

should be a red flag
recautions to prevent
rinitial isolation zone
es if the material has breached the
e bad stuff.

Variations in th nd Labels

Placards and labels
book or the Emergen

ose depicted in this
for several reasons:

¢ Placards and labe
¢ Placards and labe
(Often there’s atra

may be redesigned.and given a “face lift”
r replaced by others.
ch the older placards

can still be used if met.)
* Placarding and labeli ary slightly in other
countries. (See exam The correct placards

should be applie es into the United

States, but someti issed.

may not be keeping
up with the regulatery changes.

e Color variations are sometimes per
peroxide labels, where the flame

itted, as with organic
black or white.

labels are only a sta
involved is vital to



Placards and Label ntinued)

l le and|Labels

The following pages
with key points to kn so contain examples
of the applicable pla ere are subtle differ-
ences between placards and label
significant in terms of recognizing h

differences are not
az sses.) The following
are some of the limitations you should be ‘aware of.

* Placards and labe
cal. Subsidiary h
required for only aflew hazardous mate

* Some materials are no
thus do not require
enough to cause

* Many commoditie
less than 1001 po
pounds is not a lo
water weighs slig
to do considerabl .

* Although most people try to be diligent i
placards, mistake
maintain a health
vehicle contents a

* Some private agricult
exempt from placardin

e While it’s required
is cleaned and p
emptying the con :
a significant danger in the event of a fir

e Unless a placard or label contains th
number, it does not identify t

Limitations of t

the hazard classes,

Y hazard of a chemi-
s (see page 3-4) are
Is.

ified as dangerous by the DOT and
ut they may still be hazardous
accident occurs.

d to be placarded at quantities
t page.) While 1001
llon drums filled with
ds—it is still enough

applying labels and
y responders should
ntil the package or
other source.

ilitary vehicles are

n a container until it
ove placards upon
ue may still present
r release.

4-digit identification
hemical. It tells you
ed only in a very few

* “Dangerous” plac ixed loads do not provide any
ported.
from a distance or

information about being trans
* Placards and labels can be
under adverse conditions (e.g., in poot lighting or when ob-

scured by smoke).

¢ Placards are used i
or rail car. Placar ren
may be a problem’if the ¢

ends of a cargo tank
p and bottom, which
s in an accident.



Table 1 an modities
Hazardous material
respect to placardin
following is for gene
determine complian

two categories with
1 and Table 2. The
must not be used to
2.

Placarding Tables

Table 1 commoditi t any quantity.
Explosives (Class
Poison Gas (Clas
Dangerous When We ials (Class 4.3)

Organic Peroxides Type B)

Poisons (Class 6. oisonous by inhalation)
Radioactives (Ra

Table 2 commoditi or freight container
generally need to b pounds (454 kg) or
more. (Class 6.2 materials do not require placards.)

Explosives (Class

(except combustible i
Flammable Solids (CI

Oxidizers (Class
Organic Peroxide Type B)
Poisons (Class 6.1% except materials poisonous by inhalation)

Corrosives (Class 8)
Miscellaneous (Class 9)

Dangerous Pla

When a rail car, trailer, or
pounds (454 kg) or more of a mixe

DANGEROUS
Table 2 commodities in nonbulk packages)ihe

Dangerous placard se of spe-
cific hazard class pla . pounds
(1000 kg) or more of cate s material is loaded

at one facility, the D supplemented with
the specific hazard terial.

3-7




Cla ives
(and nts)

An explosive is any
is designed to functi
within itself, is able
range from being very sensitive to
ing relatively insensitive, needing an
They are divided into six divisions based

luding a device) that
by chemical reaction
anner. Explosives
at, or friction, to be-
g device to function.
gree of hazard.

Div. Degree of Haz
1.1 Mass explosion ynamite, TNT

1.2 Projection haza ating , aerial flares

1.3 Fire/minor blast hazard_ Propellant explosives, rocket motors
1.4 Minor explosion tice ammo, common fireworks
1.5 Very insensitive ng agents, ANFO

1.6 Extremely insen s not otherwise specified

e Placards may or
may or may not ¢

losives symbol and

e class and division

r compatibility group

e of this book.)

* One reason explosives rous is that they contain
both an oxidizer a heir structures. Two

sides of the fire tri complete.
* Many emergency Hkilled by explosives
because they underestimated the hazard potential.

e There is little difference between the six divisions from the first
responder’s perspective. Whil e of risk varies, all

they explode.

g explosives. ERG
Guide 112 recom 0 a distance of 1/2to 1 mile
(800 to 1600 mete i the circumstances.

* Itmay or may not be safe to i hreatens explosives
(e.g., vehicle tire fire, cab fire). Follo artment SOPs.

* Some explosive devices (e.g., electric blasting caps) can be set
off by radio transrr. ate radios within 330
feet (100 meters) RY safe to do so.

* Improvised explosive devic dangerous because

they can be easily i l in many ways.



2.1
2.2

CF%NS
Div. Description
Flammable ga: ne, methyl chloride)
Nonflammable ssed gas (including
compressed g , rized cryogenic gas,

compressed gas in solution, iant gas, and oxidizing

gas) (e.g., anhydrous ammoWn dioxide, nitrogen)
2.3 Gas poisonous by inhalation (identified as inhalation hazard

inthe U.S. or toXie,g e.g., arsine, chlorine,

ir natural states.
onymous with toxic.
Division 2.1 gases ve limit (LEL) of 13%
or less or (2) a fl ast 12%, regardless
of the LEL. Beware of “nonflammable” gases (e.g., anhydrous
ammonia) that wil i i ntration.

da may have a Class
2.3 placard or 10 ve right).
Overpressurization cal vessels to fail cata-
strophically. Consider a

Large pressure ve inutes or days after
the container was

s (bgiling liquid expanding
vapor explosions) i a mile. If enough
water is not availalle to cool the vapor space and any part of a

pressure vessel exposed to flame impingement within the first
10 minutes, consider an immedi awal.

A rising sound fro e and discoloration
of the tank due t impending BLEVE.
Withdraw immedi
Most compressed ressure relief device
to prevent rupture when ex i (Relief devices are
prohibited on cylinders containing highly toxic materials.)

can become very ostbite hazard.
Aliquid released fromra pre | expand significantly
eou

asitreturnstoits

able distance and the s!pe of the incident.

Class 2 materials
The words poison




Class 2 - Gases inued)

* Division 2.3 (poisonous) further identified by poison
inhalation zone (PIH), sometimes referred to as toxic inhalation

than or equal to

00 ppm
000 ppm
000 ppm

000 ppm

Cryogenic Liquids

Class 2 also includes cryogenic liquids (gases that have been
liquefied by cooling to ure of -130°F/-90°C or less).

There is no label o
They generally have
However, many con
genic liquids are not
“Refrigerated Liquid’

ifically for cryogenic liquids.
ards used for gases.
nsportation of cryo-
ciled with the words
oduct instead.

Cryogenic liquids pri

e They are extremel e frostbite.

¢ Cryogenic liquids sion ratios. Liquid
nitrogen, for example, h sion ratio of 696 to 1. A
large release of a isplace oxygen in the

atmosphere and ¢ lonazard, particularly in
enclosed spaces
* The high expansion ratio also means any flammability or

toxicity risk is greatly increased because there is so much more
volume of product present in a r

¢ Some cryogenic liqui
when in contact wi
on asphalt).

* Cylinders or tank cry@genic liquids may fail cata-
strophically (BLEVE) when me, radiant heat, or
other high temperatures. They sho handled much like
pressure vessels in an emergency.

¢ Ifthe tank has bee e ulation compromised,
there is an added 'ger arming much faster
than it would in aAfintact sure to ambient air
or water from firefighti

k-sensitive mixtures
(e.g., liquid oxygen




le and

ol &
Combustible Liquids

Flammable Liq

Flammable and combustible liquid istinguished by flash
point. Flammable liquids (e.g., gasﬁetone, toluene, and
methyl alcohol) are generally defined by DOT as those with
flash points not mo . 2 hereas combustible
liquids (see next p bove 140°F (60°C).
Simply put, flamma sily at ambient tem-
peratures, whereas t be heated first.

FLAMMABLE

Caution: Always che mable and combus-
tible liquids rather than take placards at face value. The DOT
allows some Class 3,flammable liquids with flash points at or
above 100°F (37.8° combustible liquids
for transportation. C tible liquids that are
intentionally heated ove their flash points
may be placarded as fla

e The vapors of flam ier than air and will not
dissipate rapidly. Ti nitio rces if you can do so
safely. Firefighters apors with foam.

* Closed containers“exposed to direct flame impingement are
likely to fail unless cooling water is d quickly. The liquid

ient liquid to absorb
the heat. Direct inii the more vulnerable
vapor space whe ingement.

¢ Gasoline, one of tl mon products involved in hazmat
incidents, is generally inum cargo tanks

in alum
that will melt when expw fail rapidly, thereby
creating a major containment problem.
e Using water on s iguid fires (e.g., gasoline)
can dramatically s h oduct and water are
not confined. So i e product burn and

protect exposure




Class 3 - FIam
Combu ntlnued)

Flammable L|q i

* The effectiveness pressing flammable
liquid vapors depends on the specific gravity of the product.
(See pages 5-44 and 5-45 for inf on specific gravity.)

* An oxygen-enriched atmospherem or the presence of
oxidizers will greatly intensify fires involving flammable liquids.

* Warning:The wo flammable. 1t does
not mean nonfla

Combustible Liquids

A combustible liquid (
that does not meet th
a flash point above 1

ineral oil, and peanut oil) is one
ny other hazard class and has

"F (60°C) ‘and below 200°F (93.3°C).

r and a white triangle
a combustible liquid

» Combustible liquid
tures; they must b 5

» Combustible liquidsiare easier to ignite in ot environments (e.g.,
if spilled on hot asphalt on a hot day) tham they are normally.

* Oxygen-enriched atmospher oxygen) can cause
combustible liqui and burn more in-
tensely. Combusti milarly to flammable
liquids under thes .

¢ Oxidizers mixed with'c ible liquids can produce explosive
combinations (e.g., ammoniu fuel oil).

* Many of the guidelines for deallng WI mmable liquids are
also appropriate for combustibl

at ambient tempera-

See pages 5-23 to for n on chemical and
physical properties of flam bustible liquids, and
other materials.



Solids,

Class 4m
Spontaneously ustible Materials,

and Dang Materials

This class includes
that is liable to cause fires through
heat from manufacturing or proces
and liquids that can be ignited readily o
air or that are highly i

r than an explosive,
or through retained
also includes solids
xposure to water or

Div. Description

4.1 Flammable s osives, self-reactive
materials, and readily combustible solids) (e.g., magnesium
[pellets, turnings ns], nitrocellulose, matches)

4.2 Spontaneous e materials (pyrophoric and

self-heating ., aluminum alkyls, charcoal

phosphorus)

4.3 magnesium powder,

* Flammable solids't goro istently once ignited.
Metal shavings, dusts, or powders can ry dangerous under
the right conditions, because there is much surface area
available to burn. Combustion rapid and produce
sufficient pressure that.i explosion.

e Small fires involvi require the use of
special Class D e

¢ The use of water,
ate a fire involving many
appropriate to let large fires burn an
Follow your department SOPs.

e Burning metals p
corrosive, or asph ing.
* Many of the watekreactiv produce flammable

and/or toxic gase watefy Some also produce
very caustic (corr . z

halon can greatly acceler-
Is. It may be more
t exposures instead.

es that may be toxic,



Clas OX| izers and
es

Div. Description
5.1 Oxidizers (e.
calcium hypo
5.2 Organic peroxides (e.g., dib
ketone peroxide, peroxyaceti

0X|D|ZER PEROXIDE PEROXIDE,
5. 5

OX|d|zers may caus

bromine trifluoride,

roxide, methyl ethyl

ce combustion of flammable or
g oxygen or other oxidizing
lent and explosive.

n oxidizer will burn

agents. The react
Firefighting clothi
vigorously and m
Organic peroxide
dangerous than o
Organic peroxides are similar to exploswes they contain a fuel
and an oxidizerin 1 attempt to fight a fire.
Withdraw to a saf feet (600 meters).

Some organic per ely unstable, shock-
sensitive crystals ntainer if exposed to
air. Request aSS|stance f at team or bomb squad.

Oxidizers and org t violently to friction,

temperature, or ¢
Organic peroxide Mway polymerization
and catastrophic centainer failure (signified by a “P” next to the

guide number in the yellow and blue segtions of the ERG).
If an organic peroxide reaches i lerating decomposi-
tion temperature (S e in a dangerous re-

table; they are more

action that can't b ides should be kept
below their maxim mperature (MSST), which
provides a margin t getting to the SADT.

Organic peroxides are divi
on whether they detonate or deflagra
when heated under confinement. Type A

Y

(A through G) based
d how they behave
the most hazardous.



ClassMs and
Infectious 'Substances
egree, toxicity is the

Chapter 5 for more
divisions:

While all chemicals
primary threat with t
information on toxicology.) Class 6

Div. Description
6.1 Poisonous ma
or PG Ill) (e.g.
tetrachloride, t
6.2 Infectious sub: placards)
(e.g., anthrax, botulism, rabies, tetanus)
Includes Catego gical Substances (UN3373)

n, Inhalation Hazard,
cyanic acid, carbon

e Structural firefight
ficient protection. sonous or infectious

azmat team.

control center, CH

* |tis sometimes b olving these materials to
burn. Fire can de j s of some products,
thus decreasing the danger. owing the fire to burn also
minimizes spread of the product from r .

 Pesticide container labels must i
(high toxicity), Warnin
low toxicity). The
must be added if t
based on oral, in
skin and eye irritation).

* Pesticide container labels must a tain a flammability
statement: Extremely Flammable, Flammable, Combustible,

or Contents Unde
¢ Division 6.1 materi re king groups (PG |, II,

or lll). Packing Group |

Packing Group | A and B). Zone A
materials are the S.

or Caution (relatively
nd crossbones icon
igh toxicity category
| toxicity (as distinct from



Class 7 - ioactive Materials

Radioactive materi (e.gm ura hexafluoride, and
“yellow cake”) are covered.in.depth.in.Chapter 11.

RADIOACTIVE |
7

¢ The Radioactive |,
radiation level as

ee above) reflect the

rface of the package
and 1 meter (3 feet .) Radioactive lis the
least hazardous, while Radioactive Ill is'the most hazardous.

* Fissile labels are use issile materials (also called special
nuclear materials) t sed to create an atomic bomb.

* The radioactive pl t) is required only when trans-
porting Radioacti

* Radiation cannot
with special instru

* Protection from ral ination of time, dis-
tance, and shielding. (See pages 11- 11-15.)

e Structural firefighting clothing and SCBA will protect against
alpha and low-ene i won't protect against
penetrating radiati

¢ Aninitial control zo
or below 2 mR/hr abow
radiation levels, use mini
¢ Isolate 75 feet (
¢ Evacuate down
¢ Evacuate 1000

* Whether you can
burn will depend on the degree of risk
as possible once the fire is
radiological officer,

* Radiation exposu

low as reasonably
achievable (ALAR recommends the following
radiation dose limi

(o) ncy: services:
* 5 rem whenever possible
* 10 rem to protect valuable property

(if a lower dose is not practic
e 25 rem to save pr opulations
(if a lower dose
These limits are sures. You can ex-

ceed these limits I‘See page 11-10.)

an be detected only

adiation levels are at
. If you can't confirm
s in ERG Guide 163:
leak.

rs) for large spills.
ajor fire.

or should allow it to
Do as little overhaul
t your state or local
r assistance.




Class 8

Corrosives (e.g., sul
are materials that de:
tissue on contact.
divided into two cate:
referred to as caustics or alkalls

aterials

d sodium hydroxide)
destruction to living
or liquids. They are
. Bases can also be

e The strength of a corr measured by pH. The pH scale
goes from 0 to 14, neutral. Materials with a pH
from O to 6 are acij r to 0, the stronger the acid.
Materials with a pH/from 8 to 14 are basic. The closer to 14,
the stronger the b

e Corrosives are als
is independent of
percentage of an
or base is more h

¢ Protection from co

oncentration, which

tration refers to the

A concentrated acid

ncentrated one.

es the use of chemi-
cal protective clot s can permeate the
fabric of a work u ighting clothing and
cause severe irritation ially to mucus mem-
branes and moist skin

¢ Smoke from burni
be more appropri
exposures instea

* Foam orfog strea
in a release. However, keep the water
and the spill, because addin
can cause a very Vi

* Acids and bases ach other. Although
acids and bases esbe used to neutralize each

other by a trained ha r chemical expert, mixing
strong acids and bases can re or explosion and
severe injury or death. Do not try to miX acids and bases. Let

the experts determine if neutr. is appropriate.
¢ Acids are notcom i
may produce highly flam
e Some acids are i
Some acids are fl

y dangerous. It may
Is burn and protect
nt SOPs.

se or redirect vapors
y from the container
ncentrated corrosive
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Class 9 - Misc eous

HazardousyMaterials

known as miscella-
ent a hazard during
of any other hazard

Miscellaneous haz
neous dangerous g
transportation but d
class. This class includes:

¢ Materials that have an anesthetic, n!us, or other similar

property that coul nce or discomfort to
a flight crew mem correct performance
of assigned dutie
* Any materials that initioni CFR for an elevated
temperature material, a_hazardous substance, a hazardous
waste, or a marine p

Examples of Class 9
sulfur, and lithium batf

properties can cause
zards are minimal.
iety of materials, it will be

other documents in
the, hazards associated

necessary to obtai
order to identify t
with them.




Limited a Quantities

Other markings ma
quantities. It is bey:
tinctions between th

mited and excepted
ok to cover the dis-
plicable regulations.

Do not underestimate the hazards a i with products pack-
aged in small quantities. For exachk carrying a large
shipment of cigarette lighters may containithe same flammable
product as a cargo t ing li i etroleum gas (LPG).
The quantity and p gree of risk and the
potential for an acc s properties of the
chemical itself have

Shown below are the
for hazardous materi
other is for package

quantity markings. The first is
repared for air transport. The
ther modes of transportation.

The excepted quanti uantities of hazard-
ous materials shipped a irements of 49 CFR
173.4(a). The “” must be e primary hazard class,
or when assigned, th hazardous materials
contained in the pack laced by the name of
the shipper or consi ere on the package.

/ IIIIIIIIII'

/ |
/
/




Materi fTr
Materials of Trade ( Ts)Mrdou

hazardous waste) t
the following reason

MOTs)

aterials (other than
or vehicle for one of

* To protect the he tor vehicle operator

or passengers. Examples includ s, fire extinguishers,
and insect repellent.

* To support the operation and maintenance of a motor vehicle
(including its auxil les include gasoline
and spare batteri

* Todirectly support private motor carrier
(including vehicles‘©perated by a rail carfier) for purposes other
than transportation b vehicle. Examples of such busi-
nesses include lan t control, painting, plumbing, or
welding services. e businesses use can include
a wide variety of h ous materials (e.g., acetylene, propane,
oxygen, nitrogen, pai i i icides, muriatic acid,
and asbestos).

It’'s beyond the scop e regulations, which
can be found in 49 CER 173.6. However, the following are some
key points for emerg

e Although MOT q
can be harmful in the
* Vehicles are not requir
* Vehicle operators
or emergency re
informed of the pre
the package cont
* Vehicle operators are not required to
transport MOTs (although w
require that they b,

of these materials

rry shipping papers
ough they must be
aterial and whether
y)-

e formal training to
ety regulations may
of the materials).



Plam leels

d Mexico are based
lar to those used in
nces are highlighted
st.

The placards and la
on UN recommend
the United States. SOme of the majo
below, but this is by no means a co

e Most Canadian tr
Thus it's importan

ontain signal words.
ivision number at the
bottom of the plac en similar placards.
¢ Mexican placards en in Spanish.
Canadian labels and markings may be written in both English
and French.
Subsidiary placar
or division numbe

ay not have the hazard class

Examples o Placards

(O “
< LiiBLES 4 RADIOACTIVO
A y

Examples of Mexic.

bels in Spanish

A Subsidiary Placard with No Hazard Cla

or Division Number

J



UN Port (Inte dal) Tank
Hazard | Numbers

Some UN portable
panel. The bottom p
tion number. The to

identification number. i

A thorough listing o identification numbers can be
found in the Emerge Guidebook (ERG). However,
in general, the num e following hazards:

2 - Emission of gas ical reaction
3 - Flammability of li or self-heating liquid
4 - Flammability of lid

5 - Oxidizing (fire- |ntenS|fy|ng ) effect

6 - Toxicity or risk o

7 - Radioactivity

8 - Corrosivity

9 - Miscellaneous d 90 or 99)

Risk of spontaneous vi n (if used as the second
or third digit in a

lay a double orange
ct’s 4-digit identifica-
or three-digit hazard

The way the numbe i i significant:

* [fadigitis followed by zero (e.g., 30), thegnitial digit is sufficient
to convey the hazard.

* Doubling of a digit i
above (33) signifi

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

e If the letter “X” precedes the hazard id

X80), the materialr:

nS|ty The example
flammable liquid that is also cor-
liquid that is also

tification code (e.g.,
with water.



NFPA

The NFPA 704 sta
instability, and relat
exposure to materi
emergencies. The
facilities, but the markings are so
containers too.

ystem

ealth, flammability,
y short-term, acute
fire, spill, or similar
gned for use at fixed
found on individual

NFPA Credit & Dis

Reprinted with per , Standard System
for the Identification e Hazards o rials for Emergency
Response, 2022 edition. right © 2021, National Fire Protec-
tion Association. This aterial is not the complete and
official position of th referenced subject, which is
represented solely b its entirety. The classification
of any particular ma is the sole responsi-
bility of the user and ars no responsibility
for any determinatio y particular material
classified or repres For a full copy of
NFPA 704, please go to www.nfpa.org.

What the 704 S

The NFPA 704 system
shaped symbol that is
sections as shown b
from 0 to 4 to identi
presented. It is expl
the following pages.

Flammability Hazards

4 - Rapidly or completely vaporize and burn
Health Hazards rapidy o -
3 - Ignite readily in ambient conditions
4 - Can be lethal 2 - Ignite when moderately heated
3 - Serious or permanent injury 1 - Require preheating for ignition
2 - Temporary incapacitation or 0 - Will not burn under normal fire conditions
residual injury
1 - Significant irritation -
0 - No hazard beyond ordinary Instability Hazards
combustibles 4 - May detonate or have explosive reaction
3 - Shock and heat may detonate or have
explosive reaction
2 - Violent chemical change at elevated
temperatures
1 - Unstable if heated
0 - Normally stable

Special Hazards

OX Oxidizers
W Water Reactives
SA  Simple Asphyxiants




NFPA 704 Marking Sys

s ME&H@en

continued)

What the Num | Explanation)

ol use numbers from
ented. The number
0 represents no sp , number 4 indicates
a severe hazard. If there is no nu icated, assume the

worst (4) until proven otherwise. ThWS have the following
general meanings for firefighters:

4 —Fire is too dang

The top three sectio
0 to 4 to identify th

standard firefighting
equipment and to a safe distance
and obtain expert advice on how to handle the fire. When in
doubt, allow the fire

3 —Fire can be fou
hazardous situa
sonal protective

2 —Fire can be fou

thods intended for extremely
emote-control monitors or per-
t prevents all bodily contact.

ures. However, haz-
fely only with certain

1 —Nuisance hazards are present that require some care, but
standard firefig ro r n e used.

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

The bottom section contaj
NFPA recognizes thr
bar through it (W) to
OX to indicate an oxi to indicate a simple
asphyxiant. However] some users will put other information in
this section, such as a radioactive symbolgo warn of radioactive
materials.

about special hazards.
n: the letter W with a
material, the letters

According to NFPA,
water,” since some f
appropriate in some situati
the material is unusually reacti
cause additional hazards. If you use it,
copious amounts.

mean “do not use
h as fog or spray, may be
, the ¥ symbol means that
and that water may
so cautiously and in




NFPA 704 continued)

What the Numb ific Explanations)

Health Hazards

When numbers are assigned in this

the inherent physical and toxic propﬁ
the combustion or decomposition product
greater degree of ris i
ards associated wit posure under emer-

gency conditions. rds associated with
chronic or repeated long-term exposure w concentrations.

y, it is based only on
the material, unless
resent a significantly
flect the health haz-

rials can be lethal under emer-

s of the vapor or skin contact
with the vapor be fatal. Normal structural
firefighting clothi i t provide adequate
protection agai tact.

3 — Serious hazar n cause serious or
permanent injuryfunder emergency canditions. Responders
require SCBA and full protective clothing that ensures no skin
surfaces are ex|

2 — Moderate haza
incapacitation o
Responders require

1 — Slight hazard. Th
under emergen

0 — Minimal hazard
beyond that of nary combustible

4 — Severe hazard.
gency condition

n cause temporary
ergency conditions.
and eye protection.
e significant irritation
IS recommended.

nt no health hazard




NFPA 704 Marking Sys continued)

S I\Montl ed)

What the Num

Flammability Haza

Numbers in this cat eptibility to burning.

4 — Flammable gases, flammable c%materials, very vola-
tile flammable liquids, Class IA liqui yrophoric materials.
Fire should be i he flow and cooling
exposed tanks | may be necessary.

3 — Ignites at ambi IB liquids). Water
may be ineffective because of the low*lash point.
2 — Ignites when mod, ated (Class Il and llIA liquids).

Water spray may; ool the material below its flash

liquids). Water fog
of the liquid. Water
0 steam may cause

should be appli
that gets below
frothing.

0 — Wil not burn.

Some people find it
numbers above. Fl
ing the flammability ratin
range, autoignition tempe
failure due to fire ex
following informatio
a complete descripti

h point relates to the
criterion for assign-
, such as flammable
sceptibility to container
al importance. The

your'ference, but it is not

4 — Any liquid or gaseous material that is liquid while under pres-
sure and has a flash point 2.8°C) and a boiling
point below 100’

3 — Liquids with a fl 2.8°C) and a boiling
point at or abov Liquids with a flash point

at or above 73°F (22 low 200°F (37.8°C).
2 — Liquids with a flash point abovi (37.8°C), but not ex-
ceeding 200°F (93.3°C).

1 — Liquids, solids, is0li lash point above 200°F
(93.3°C).
0 — Materials that not by




NFPA 704 g Sy continued)

What the Numb inued)
Instability Hazards
Numbers are assigned in this catego on the susceptibility
of materials to release energy either elves orin combina-
tion with other materials. Conditions of s k, pressure, and fire
exposure were the ed.

4 — Capable of det mposition at normal

temperatures a ludes materials that
are sensitive to localized thermal or mechanical shock. If

they are involved e fire, vacate the area
3 — Capable of det ive decomposition, or explo-
sive reaction, b a strong initiating device or

must be heate i fore initiation. This
includes materi thermal or mechani-
d pressures or that
ut requiring heat or

confinement. Firefighting should be conducted from behind

evated temperature
that react violently
explosive mixtures
with water. Fight fi monitors if possible.
If necessary to res with straight hose

streams from a cauti
1 — Normally stabl e if heated. These
materials may react vigorously but not violently with water.

They may change or decompos xposure to air, light,
or moisture. Use nor| hen approaching a
fire involving th

0 — Normally stable

and pressure.
with water or that

s are required.



NFPA 704 Marking Sys

Limitations of tl Nm M

The NFPA 704 m

chemical identity

Hazards are ident th, flammability, and

instability. The system does not, f le, specify particular

type of health hazard (oral, dermwalation).

Where multiple chemicals are present, ratings may or may

not reflect the h i ity specific chemicals.

f three methods:

e maximum (worst)
ratings for all of the materials in the building or area.

e The Individual Met used when there are only a few
chemicals pres few that are of concern to
emergency res| for individual signs with the
chemical’s nam Iow each sign.

* The Composite ethod uses a single
sign to summa dings or areas with
multiple chemi individual signs (as
described abo within the building
containing fewer chemicals.

These ratings ma

chemicals becom

While 704 markin

potential hazards, they

Doing a good size-up wij

sacrificing a buildi

hazardous materi

If done properly, th

effects of local conditions, such as whet

in a ventilated area or unventilated area
responders may not be able

There is no guar

properly. Use at le

uct identity and a

include, but are no

continued)

ing System

formation regarding

that result if multiple

of a building warn of
ntify what is burning.
e without unnecessarily
t involve or threaten

to consideration the
r a material is stored
owever, emergency
at.

have been applied
ces to confirm prod-
. Reference sources may
he NFPA Fire Protection Guide
to Hazardous Materials, ma ata sheets, chemi-
cal reference books, technical inform centers, computer
databases, facility employees iness plans, and facility
preplans.




Identificatio

The Hazardous Ma
oped by the Americ
the NFPA 704 syste
to quickly communicate the relative
labels have a different purpose. They'r
ployers comply with
not to provide critic
such, the ratings ar
the NFPA 704 syste

The HMIS® label ha or bars: blue
for health, red for fla
physical hazards. Pri
for reactivity, but the
encompasses mor
peroxides, explosivi
rophorics, oxidizers,

It's beyond the scop
in detail. However, t|

The blue bar has
one for an asterisk (*) if
repeated exposur
Icon stickers are u
organs affected a
Required PPE is in
ers (see next page).

HEALTH HAZARD INDEX PHYSICAL HAZARD INDEX

j’lb rials
ion

in its use of

orange for
used yellow

(HMIS®)

tem (HMIS®) devel-
(ACA) is similar to
nd numbers (0 to 4)
s. However, HMIS®
signed to help em-
unication Standard,
ncy responders. As
nterchangeable with
d mark of the ACA.)

scribe HMIS® labels
ther key features:

umerical rating and
Ith effects can result from

to,emphasize the target
(see below).
ated by a letter de:

A

/

==============

Respir
HMIS® ©2001 NPCA - Printed by JJKA - Neenah, WI - 1-800-327-6868 393-HMI-W 6980

r'ua/ Hazards

ation and icon stick-



Hazardous Materials Identification System
HAZARD INDEX

4= Severe Hazard 0= Minimal Hazard
3= Serious Hazard  An asteisk ') or ther designation
2:= Moderate Hazard

TN + & + %
ﬁ+£+*+},{,§

‘on data sheet or separate chronic
1= Slight Hazard effects notification, w + ‘ + \.%{
PERSONAL PROTECTION INDEX _
AR s B
Bl 3 %] +re+ K+ L
[ It i S.0.P.
0| 7Y + o + * for "Spesial” handling mstractions
n ) p
D([ZEL 32 | g et | €
q r s t £
E N + € + [L Synlhel\:l\ Full * Dust
(a) ts. Apron Suit Respirator
u N/ [w e/ [y z
FEELTS & R N I - T %
Respirator Respirator mé‘sp\lamr Hood or Mask

HMIS® ©2001 NPCA - Printed by JUKA + Neenah, WI - 1-800-327-6868 393-HMI-W 6980

Letter DesigMns for Required PPE

r normal workplace
PA Level A through
ponse.

Note: The letter desi
conditions and have
D PPE designations

Caution: HMIS® rat
representing minim

i rating scale, with 0

representing signifi-

cant hazards or risk gs are not required
on SDSs under 29 . , arer may choose to

provide them. HMIS® ratin e used with a fully imple-
mented HMIS® pro e HMIS® labels are
as follows:

Health Hazards Ratings

*— Chronic Hazard. Chronic (long-term) health effects may

result from repeated over
0 — Minimal Hazar ealth.
1 — Slight Hazard. ible injury possible.
2 — Moderate Hazard": minor injury may occur.
3 — Serious Hazard. Major inj ss prompt action is
taken and medical treatment is give
4 — Severe Hazard. Life-threateni ajor, or permanent dam-
age may result overexposures.




Flammability Ratin

0-
1-

Physical Hazard R

0-

o dh |

Minimal Hazar burn.

Slight Hazard. e preheated before
ignition will occur. Includes liquids, selids, and semi solids

having a flash point above 200 s [IB)
Moderate Hazard. Materials that m e moderately heated
or exposed to high ambient temperatures before ignition will

occur. Includes int at or above 100°F
but below 200°

Serious Hazar nition under almost
all normal temperature conditions. Includes flammable liquids
with flash points b, and boiling points above 100°F,
as well as liquid ints between 73°F and 100°F.
(Classes IB & |
Severe Hazard
mable liquids wi
below 100°F.
(Class 1A)

r very volatile flam-
°F and boiling points
ntaneously with air.

Minimal Hazar
under fire condi
ize, decompose, con

Slight Hazard.

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

ally stable but can
become unstabl peratures and pres-
sures. Materials ith water or undergo
hazardous poly i e of inhibitors.

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

Serious Hazard y form explosive mixtures
with water and are ¢ f detonation or explosive reac-
tion in the presence of a s itiating source. Materials
may polymerize, decompose, self- t, or undergo other
chemical change at normal rature and pressure with
moderate risk 0

Severe Hazard.fMateri ily capable of explo-
sive water reaction, de ive decomposition,
polymerization,
pressure.

3-31




Military Markings

The military has its wn mMstem identify detonation,
fire, and special haz

The Markings
ased on the relative

Materials are divided into four cate

detonation and fire hazards. The Hs are shown below.
(Note: The numbering scheme is opposite'that of the NFPA 704
and HMIS® system e greatest hazard.)

Division DOT Equivalent
1 ss detonation Class 1.1
2 Explosiongwi gments Class 1.2
3 M Class 1.3
4 Mo Class 1.4

Three additional symbols are used to indicate the following:

¢ Chemical hazard
Red = toxic agent
Yellow = harassin
White = white phosphoroeus

* Apply no water
* Wear protective

as)
smoke producers)

Other Key Poin

* Nearly all military igned to cause significant
damage to life and/or p extfeme caution.

* Military drivers may be under order. dentify their cargoes.
But if a military driver rapidly abandons the vehicle, it's a good
clue that you shoulewithdraw i ly. Use caution around
any military vehicWe t or fire.

* Military shipmentsiare s orted in unmarked
vehicles for securi




Other i tems

It's beyond the scop
tems you might enc
common ones. If y
seek assistance fro
industry experts, CHEMTREC, or o

Il of the marking sys-
re some of the more
particular marking,
, facility personnel,
urces.

Other Packaging and Transport]ion Markings
* “Inhalation Hazar that are hazardous

by inhalation (e.g.
e The UN3373 labe
e “Marine Pollutant” is

for Category B infé€tious substances.

bulk packages of marine pollut-
ants, except when contains other placards (e.g.,
poison or flamma propriate.

* “HOT” signifies materials tha pIace into transportation at
elevated temperat ontainers transport-
ing molten alumi e stenciled with the
word “molten” and t instead.)

* “Keep Away Fro If-reactive materials

* The fumigant mar i rt vehicles or freight
ted or is undergoing

fumigation.
e “Cargo Aircraft Only” indi tended for air trans-
port, but restricted to ause the contents are

prohibited on pass he amount permitted
on passenger airc

Jaﬁmaterials packaging
that has been emptied of it contents as much as practical.

* The “Empty” label

* “Overpack” signifies hazardous materialglin an inner package.

* Package orientation marki te liquid hazardous
materials.

e “DOT-SP” or “DO s a package autho-

ption, respectively.

* Most nonbulk package ntainers are marked

ulk i
with the proper shipping nam packages may also
contain the product’s technlcal name.

* See Chapter 4 for other containeigmarkings.

INHALATION
HAZARD

ol




Other Marking Syste ontinued)

icm Pe

Agricultural Ch ide Labels

ricultural chemicals
hat can be used for
is information may

Labels on nonbulk
and pesticides displ
identification and h

include, but is not limited to:

¢ Name of pesticide l

* Pesticide classific i ici
phosphate, carba

¢ Signal words:

e Danger (high toxicity) — with the wo
and crossbones illu ion if the product fits into the high
toxicity category I, inhalation, or dermal toxicity
(as distinct from irritation)

e Warning (mode

* Caution (relativ ici

* Flammability stat

Combustible, or

rodenticide, organo-

Poison and a skull

mable, Flammable,

* First aid statemen ysician

¢ Precautionary statement (e.g., Keep Out of Reach of Children)
* Hazard statement i zard)

* Ingredients:

¢ Active ingredie
¢ Inert ingredients in t

requires a particular i listed by name)
¢ Information abo plicable)

¢ Environmental inf
* EPA registration Hproduct registration
number — can be Used to identify the product

¢ EPA establishment number

weight (unless EPA

Packing Group
A packing group desi ipping papers and labels, when

applicable, also provide ication of ghe degree of danger
presented by the material:

Packing Gro ) ree of Danger
I Great
Il dium

1] inor

J



Other Ma ontinued)

Facility Signag HA)

a facility. The follow-
ardous materials.

Pay attention to sign
ing are just a few ex

CAUTION CAUTION
CAUTION
FLAMMABLE — .“
POISON

RADIATION AREA
Chemical Cancer Agent Corrosive
Pipeline Marke

erials must
ust contain
ning), p ct identity

Pipelines carrying h
be identified. The pip
a signal word (e.g.,
(or class), name of t
a 24-hour emergenc k
for pipeline markers h a street or railroad
track. However, kno at markers are no ays exact indicators
of pipeline locations, and pipelines don’t always follow a straight
line between marke i approximate guide
only until you get co line company.

=Zcmrom—imu
mz—rmo—1

Many facilities in th ow the optional ANSI

Standard A13.1-199 |ficati‘
Label Color nificance (per the 2007 ANSI standard)

Yellow / Black ~ Flammable fluids
Orange / Black Toxic an

S

Brown / White

Green / White boiler feed)

Blue / White air

Red / White Fire WS
Caution: Under the old standard, yellow Was used for all high-
hazard materials, gr use: -hazard liquids, and blue
was used for low-haz e new standard, there
are four user-define el ¢ s not listed above.
Caution: Other cou other golors (e.g., red labels
for flammable materia o] materials).



Globally monj System

(GHS)

GHS stands for the ystem of Classifica-
tion and Labeling o veloped as an inter-

national effort to sta ssify chemicals and

communicate health and safety info ion on labels and safety
data sheets.

ion standard (29 CFR
e scope of this book
standard in depth.
ral key points.

OSHA has modified
1910.1200) to adopt
to cover either the
However, the followi

mmunication standard uses a
y hazards, with 1 represent-
representing the least severe
4 system in which 4

Note: OSHASs revise
numbering system (
ing the most severe
hazard. Don’t confu
represents the most

GHS Hazard CI

There are three maj i the GHS:
* Health hazards
* Physical hazards

¢ Environmental hazards

Health hazards are clas listed below. Many
of these classes are i nt categories based
on set criteria, but the'details are beyond scope of this book.

Acute toxicity

Skin corrosion / irritai
Serious eye dam
Respiratory or ski
Germ cell mutagenici

Carcinogenicity
Reproductive toxicity
Target organ systemic toxicity -_si

Target organ syst Ci
Aspiration hazard

exposure
exposure




Globally nize em (GHS)
’(cMed)‘

GHS Hazard CI

Physical hazards ivided into the classes below. Many of
these classes are further divided in nt categories based
on set criteria, but the details are beyo scope of this book.

Explosives
Flammable gases
Aerosols and che
Oxidizing gases

Gases under pressur
Flammable liquids
Flammable solids
Self-reactive substances an tures
Pyrophoric liquids
Pyrophoric solids
Self-heating subs
Substances and tures which, in contact with water, emit

flammable gases

Oxidizing liquids

Oxidizing solids

Organic peroxide

Corrosive to metals

Desensitized explosiv
Environmental haz into classes, which are
also further divided i Meyond the scope of
this book.

e Hazardous to the aquatic e
* Hazardous to the

Signal Words a ardized Statements

The GHS uses two signal words nicate hazard level.
Danger represents a more severe hazard.\Warning represents a
lesser hazard. (Ca tu ignal word in the GHS.)

Utiond
The GHS contains enu

tionary statements f
scope of this book.)

hazard and precau-
(The details are beyond the

3-37




Globally Harmonized

GHS Pictogram

This chart shows t

safety data sheets. (
recognition only and is not intended
pictogram requirements.)

o

em (GHS)

use on labels and

te: This information'is provided for general

‘t the entirety of GHS

GHS Pictograms and Hazards

Carcinogen
Respiratory Sensitizer
Reproductive Toxicity
Target Organ Toxicity

Mutagenicity

Aspiration Toxicity

Flammables
Self-Reactives
Pyrophorics
Self-Heating Materials
Emits Flammable Gas
Organic Peroxides
Desensitized Explosives

Irritant (skin and eye)
Skin Sensitizer
Acute Toxicity (harmful)
Narcotic Effects
Respiratory Tract Irritant
Hazardous to Ozone Layer

Gases and Chemicals
Under Pressure

Skin Corrosion / Burns
Eye Damage
Corrosive to Metals

Explosives
Self-Reactives
Organic Peroxides

A

Oxidizers

GHS Labels

GHS labels have three standardized elem
tograms above), sig
statements (standart
category that descri

the

£

Aquatic Toxicity

Sk

Acute Toxicity (fatal or toxic)

S
ase,

ts: symbols (the pic-

Warning), and hazard

a hazard class and
rd).



Globally hize em (GHS)
'(ch)‘

GHS Transport

This chart shows th

transport (pla

ms

d) pictograms.

GHS Transport Pictograms

Explosives
Divisions 1.1, 1.2, 1.3

o9

Explosive Division
14,15,0r16

or

Desensitized Explosives

or

Flammable Gases,
Aerosols, or
Chemicals Under Pressure

¢

Flammable Liquids

Acute Toxicity
(Oral, Dermal, or Inhalation)

Flammable Solids and
Self-Reactive Substances
or Mixtures

42N

Pyrophoric Liquids or Solids
and Self-Heating
Substances or Mixtures

Oxidizing Gases,
Liquids, or Solids

Aerosols and Gases or
Chemicals Under Pressure

i

Substances and Mixtures
That Emit Flammable Gases
When in Contact with Water

Organic Peroxides

Corrosive to Metal
Skin Corrosion / Irritation

S

Hazardous to Aquatic
Environment

NOTE: Images are
provided for general
recognition only and
do not reflect the
entirety of GHS
transport pictogram
requirements.

>




Urban Se &R e (US&R)
MarkingySystem

n search and rescue
g systems. The fol-
16 Field Operations

When hazmat or W
operations, rescuer
lowing information i
Guide (ICS 420-1).

Structure/Hazards Marking |

Once the structure
box with orange spr:
(Orange spray paint
most backgrounds.) Use
date, time, hazardous
identifier.

Structure is accessi

h and rescue 6/25/23
search a SCuk 0723 hrs.
age is minor with littl HM - none
collapse. CNT - E80
Structure is signifi
Some areas are relati 6/25/23

0723 hrs.

areas may need sho HM - nat. gas
moval of falling and colla ards. CNT - E80

Structure is not safi
rescue operations al

rge (2° x 2’) square
nce to the structure.
ems to be the most'easily seen color on
ber marking device to indicate the
nditions, and team or company

to sudden additional 6/25/23
search operations may proceed at sig- 0723 hrs.
nificant risk. If rescue operations are 2&"{_":;'09“
undertaken, safe haven areas a

evacuation routes sh

Arrow located next t

dicates the direction to the 8;22";/ zhsrs

to the structure, should the m HM - nat. gas
box need to be made remote from the CNT - E80
indicated entrance. —}

Once a hazard (e.g.,/natural itigated, draw a line
through the HM notation a the markings with the time

and team/company ifi (



Urban
Marki

(US&R)

MCO nued)

Search Markin trance)

Use orange spray p outside the main @ntrance to denote the
status of search and rescue operati w a single slash (2’
x 2’) as you enter to indicate searchWns in progress. Use
a lumber marking deyice to indicate your'search team identifier
and the date and ti

When you have co he structure, draw a
second slash in the opposite direction to form an “X.” Add mark-
ings to indicate when y d the structure, any hazards you
found, and the numb still inside. The final markings
should contain the f ation:

* Left side: Search of entry.
* Top: Date of entry of exit (ultimately).

¢ Bottom: Total victims still inside the strueture.
(Use “V” to denote live victims, “¥’ to denote dead victims, and
“X” to denote no v
If you're unable to ¢ w a circle instead of
completing the orange

When You Enter When You Exit

Incomplete Search

6/25/23 6/25/23

CNT
E80

0702 hrs.



Urban Search & Re (US&R)
Marki nued)

Search Markin
Mark each room, ar

. Use a single slash
as you enter and a second slash as you exit. Note any significant
hazards found and the number of li

1d victims.
When Yol When You

|

|
1-v
1-%

Victim Marking

Use the markings b ations:
¢ Draw a “V” indicatéthe location of potéhtial victims. Include
your search team
¢ [fvictims are confi
the number of live
verbal (voice), or audib
¢ [f victims are confir
a line through it.
If you find both liv
Use an “X” to indi

around the “V.” Write
ation may be visual,

e around the “V” and
d victims below.
both symbols.
been removed.

¢ If avictim’s location is not immediately near where the markings
are painted, use orange arrows to poin ard the victim.
Potential All Victims
Victim Removed
CNT

E80




Container
Recognition

All first responders should have a basic understanding of some
of the containers used to store ortranSport hazardous materials,
their likely contents, andgiiow different containers will behave in
an emergency.

This chapter addresses-eentainer recognition, general safety
considerations, and the hazards“asSoeidted with specific con-
tainers. However, it is beyond the scope“@f this book to provide
instructions for handling specific_emergencies involving these
containers. Refer 0, your‘department SOPs, the Emergency
Response Guidebogk, or othier appropriate resources for more
information.




A TAIRYVS



Contai kages

Sometimes the sha kage can give you a
clue as to its conten amiliar with how dif-
ferent containers wil cy.

What This Chapter Covers
This chapter groups containers and packals as indicated below.

Each part starts wit that apply to all the
containers in that gr iew both this general
information and the ply to the particular
container in questio

Nonbulk Packagin
Bulk Packaging (o;
UN Portable (Inte
Cargo Tanks

Rail Cars

Facility Container
Other Large “Vessels” (aircraft, ships, es, and pipelines)

e listed below)
al) Tan

General Safety

* Container shape al assessment only.
Always confirm the contai tents through labels, placards,
shipping papers, saf ility preplans, and/or
information from

e Small containers an as large ones. The
only difference is {

* Empty containers €an be just as hazar
they have been cleaned and purged.
with a residue of flamma i
the flammable ran
of vapor pressure

* Placards are not
pounds (454 kg) of a T:

* People do not always put chemi
This is particularly a problem in private

a problem in othe nc
of storage regulati h
careful with unlabgled co

* Any container ca
or weapons). Be

us as full ones until
xample, a container
| have vapors within
significant amount

nsporting less than 1001
oditya (See page 3-7)

e proper containers.
mes. It can also be
people are not aware
them. Be especially
ndoned drums.

traband (e.g., drugs




Containers and Packa continued)

Container FaiIu' v

A container failure

mergency response
personnel and the s fe, environment, and
property). The follo formation to keep in

mind about container failure.
* A container exposed to dlrect flame |m!gement is subject to

failure. Severity o nding on the type of
container and the
* Most metal contai
pressure exceeds'the capacity of the
relief device. (A BLE
explosion.) Press
BLEVE.
¢ Aluminum tanks
when they fail, th
containment probl
* Plastic containers plastic is made from
hydrocarbons, it s e considere el that will add to the
fire load. Plastic will also release toxic vapors when burning.
* Overpressurized phically if disturbed
even slightly. Be ing container failure
(e.g., drums that shape, drums with
bulging ends, or drum mperatures).
* Rusty drums are likel since the metal might
be severely weak
» Containers with cr

eated if the internal
tainer or the safety
a boiling liquid expanding vapor
are particularly susceptible to

exposed to fire. However,
i ating an immediate

be extremely sensi-
tive to shock and f reated as if they are
potentially explosi CaII for assistancefrom a trained hazmat
team and/or bomb squad.

As a general rule, y handle an incident
involving containers ending failure. Call
for assistance from team. There are times it
may be safe to take offensi jonsi'such as cooling a container
that is exposed to heat. However, irSt| priority is to ensure
the safety of response personnel and nearby citizens. Consider
an immediate withdrawal.

J



No ing

The majority of haz
small containers ca
emergency. The onl

bulk packaging. But
as larger ones in an
f the incident.

packa!g may be described

To be more specific,
s as follows: liquids
nds or 400 kg), and
4 k).

What Is Nonbulk Packagin

For the sake of simpli
as relatively small p
nonbulk packaging
(119 gallons or 450
gases (water capaci

ity, nonbulk

of 1000 pounds or

General Comm Nonbulk Packaging

The next few pages provide a b
nonbulk packaging
lowing are general

of container.

overvigw of various types of
bout each. The fol-
gardless of the type

s put hazardous materials in the proper
rivate homes where

ted. However, it can

e People do not al
containers. This
hazardous materi
be a problemin a

e Abandoned drums or
Be wary.

e Containers that s
dangerous. Requ

» Container type or
only. Always confifm container content
ards, shipping papers, safety data s
from a responsible party.

¢ Most nonbulk pac
materials will cont
might be able to
information when all e
difficult process and should be a t. Look for “DOT” or
“UN” followed by some combination of numbers and letters.

* Containers used fi icide icultural chemicals have
several otherimpo g an EPA registration
number that may product and signal
words that indica city: danger (high),
warning (moderat ). e page 3-34.)

ght contain anything.

failure can be very
ained hazmat team.
r initial assessment
hrough labels, plac-
, and/or information

tation of hazardous
ng that CHEMTREC
the Imanufacturer and get more
this can be a long,




Nonbulk Packagin tinued)

s I

» Bags are used for ertilizers, pesticides,
and caustic powd

* They are made o
combination of th materials.

* They typically contain 100 pounds (45 kg) of material.

e Often multiple bags n pallets, which will contribute
to the fuel load in

* (See also the gen m on page 4-5.)

er, plastic, or some

Bottles

including laboratory

ensitive and reactive

* Bottles are used for li
risk of breakage,
materials, such as organic
ic, but they can also
sually placed inside
boxes or other co ransport

reagents, corrosiv e.
flam le liquids due to the
re allowed in limited
quantities in special circumstances.
* Bottles are usuall
* Capacities generally r. eralgounces to more than
20 gallons (76 liters).
* (See also the general comments on p 4-5.)

¢ Glass bottles do n
¢ Brown bottles are commonly used for li
be made of metal




Nonbulrkaginqﬂinued)

e Almost any kind an be found inside
boxes, since they outer packaging for
other nonbulk packages. Boxes are u primarily for liquids

and solids, but they can also contain small compressed gas
cans or cylinders.
¢ Boxes can be ma of materials, including fiber-
board, wood, met Jor plastic.
* Fiberboard boxes i
material, whereas
(249 kg).
* Absorbent or ver rotect inner packag-
ing and help absorb the contents in the event of breakage.
* (See also the gen 4-5.)

Boxes

ounds (29.5 kg) of
Id up to 550 pounds

Multicell Packa

Zi

e Multicell packaginggi ducts like specialty
chemicals, corrosi

* ltconsists of a for polystyrene box encasing
one or more bottles.

* (See also the general comN 4-5.)




Nonbulk Packagin tinued)

Carboys

¢ Carboys are used
* They consist of gl

aging usually ma
* (See also the general comments on p

ids, bases, and water.
cased in outer pack-

Jerricans

e Jerricans are us ntifreeze and other
specialty product
¢ They are made of

* (See also the general

ts on page 4-5.)



Nonbul kaginﬂ‘-tinued)

Cylinders (Gen

There are three type
cylinders, and cryog
general comments that apply to all
on each is included on the next two

ntainers, uninsulated
s. The following are
Specmc information

e Cylinders are us fled, and dissolved
gases.

e Service pressure
inch) to several thQusan psi.

* Most compressed gas cylinders are equipped with a pressure
relief device to pre when exposed to fire. How-
ever, relief device ired on some of the smaller
cylinders.

* Pressure relief de
highly toxic materi
strophic failure in

(pounds per square

cylinders containing
ses the risk of cata-
considered a lesser

threat than the pot harge due to moder-
ate increases in temperature or damage to the cylinder.
¢ Direct flame impin rs to fail catastrophi-

drawal.
e If a cylinder is kn
pressure of the ga
erable distance, much li et or missile. It cando a
lot of damage to larger the cylinder,
the greater the da
¢ A liquid released
expand significantly as it returns to its
mable or toxic gases can travel a consi
the source and greatly increas

ogenic cylinder will
seous state. Flam-
rable distance from
of the incident.



Nonbulk Packagin tinued)

Aerosol Contailrs v

B

s materials such as
pesticides.
flammable gas such

* Aerosol container
cleaners, lubrican
* They contain a pr
as propane or butane.
e These small cylinders
are often transport
* (See also the gen

ade of metal, glass, or plastic and

on pages 4-5 and 4-9.)

Uninsulated Cy

* Uninsulated cylinde urized and liquefied
gases, such as a e, and oxygen.

* They are typically can also be made of
aluminum or fiber: ites.

* Uninsulated cylinders range in size from small lecture cylin-
ders containing electronic gases (e sphine or silane) to

linder can be slowed
is in the vapor space
ever, this should be done
sents minimal risks
Otherwise, it should
hazmat team.

ges 4-5 and 4-9.)

J

* Sometimes a leak f
by rotating the con
rather than in the
by first responders only
and proper protective equipment i
be left for a specially trained and equipp

* (See also the gen?;m



Cryogenic (Ins i Dewar Flasks

Insulated cylinder iquids, such as liquid
argon, helium, nitregen, and oxygen ).

They consist of an insulated cylinder contained within an outer
protective metal jacl flask (also known as a vacuum
flask or thermos) for thermal insulation. How-
ever, some cylind vacuum with other insulating
materials.
Cryogenic liquids
Contact with cryo severe frostbite.
These products h ratios. A release can
displace oxygen in the atmosphere and create an asphyxiation
hazard, particularl w-lying areas. In ad-
dition, hazardous erable distance from
the source and gr of the incident.
These cylinders a ct to catastrophic failure if exposed
to flame, radiant heat, or i mperatures. If cylinders
are exposed to fla urce of the fire first.
If it becomes ne ter fo extinguish the fire,
be careful not to Hy relief device. The
escaping product be cold enough talfreeze the water and
prevent the safety relief device from operating.

If the cylinder has been dam the insulation com-
promised, there is e product warming
up faster than it r. Dealing with the
ic liquid cylinder un-

0°F/-90°C or lower).

responder. Contact the ma cility representative,
industry experts, or a trained hazma for assistance.
Some cryogenic liquids form extremely shock-sensitive mix-

tures when in co materials (e.g., liquid
oxygen on asphal
(See also the general co

n pages 4-5 and 4-9.)



Drums

Nonbulk Packagin tinued)

Drums are used f
lubricating greas
mable solvents, a
construction and
Drums can be made of metal, plastic, fiberboard, or other suit-
able materials. They may contain plastic liners.

The typical capacityyi ers), although some
drums are smalle d to hold damaged
or leaking nonbul ve a capacity of 85
gallons (322 liters).
Some drums have remo
and are loaded a
Some drums are
Overpressurized

liquids and solids, including
rosive liquids, flam-
ill depend on drum

hers have closed heads
ng holes.”

ief devices.

phically if disturbed
even slightly. Be alert to signs of impending container failure
(e.g., drums that have lost their original shape, drums with
bulging ends, or drums expo: mperatures).

Rusty drums may faili
Plastic drums mel ince plastic is made
from hydrocarbon sidered a fuel that will add
to the fire load. It sedoxic yapors when burning.
Sometimes a leak can be con er uprighting a drum
or rotating it to where the hole or crac t the top. However,
this should be done by first re ers only if the chemical
presents minimal tective equipment is
used. Otherwise,



A i

The larger bulk pac ollowing pages may
be found on various fixed facilities. The
first four are someti ediate bulk contain-
ers, as distinguishe ntainers (e.g., cargo

tanks, rail cars, and facility tanks).
Bulk Bags |

h as fertilizers, pes-
ticides, and water
* They are constru
coated, or lined.
» Capacities range from 500 to 5000 pou
* They can be tran i
vehicles.

and may be plain,
y a metal frame.
s (227 to 2268 kg).
nd closed transport

Portable Bins

¢ Portable bins are such as ammonium
nitrate fertilizer an
* They are approximatel
(1.8 meters) high and can conta

kg) of product.

* They are usually n f cks and trailers in agri-
cultural areas.
* These bins are s time

) square and 6 feet
7700 pounds (3493




Bulk Packaging inued)

Nonpressure Plasz

e These tanks are as water treatment
chemicals, liquid f e solvents.

¢ They are approximately 6 feet (1.8 meters)high and have capaci-
ties of approximately 3 500 gallons (1136 to 1893 liters).

e They can contain i ures up to 100 psi.

e These tanks are s rred to as “totes.”

Ton Containers

“Union Pacific Railroad

¢ Ton containers ar es such as chlorine,

sulfur dioxide, an
¢ Because of the s sociated with these
gases, first responders should not attempt'to handle a leak from

a ton container. Request assistance_ffém a trained hazmat
team. CHEMTREC is ano rce for assistance; it
maintains a netw nse teams that deal
with chemicals su in ton containers.

* Ton containers ar anks approximately 8 feet (2.4
meters) long and 3 fe diameter. The valves are
located at one end unw

e They are transported on both rail cars\and trucks. They are
also commonly fo ater nt facilities.

¢ Ton containers ma s “one tons,” “one ton
containers,” “MC-

S, or




Small Pac to Scale)

Radioactive mate p variety of packages,
from small nonbulk containers to large casks. You should rec-
ore by labels or placards than
by container shap e containers can vary greatly

Excepted packag s with extremely low
levels of radioacti rs). These packages
den or steel crates.
Industrial packag Is with low levels of
radioactivity (e.g., uranium or thorium ores and concentrates).
Packages can be od, or fiberboard.

Strong-tight pack als with low levels of
radioactivity (e.g., ntaminated rubble).
Packages can be ucted of steel, Wood, or fiberboard.

Type A packages are ort small quantities of
radioactive materi er concentrations of
radioactivity (e.g., nd low-level waste).
They typically hav r one constructed of
fiberboard, wood, ges are designed to
protect and retain their contents under nermal transport condi-
tions and in minor accidents.
Type B packages,
radioactivity, rang
steel casks. Typ
high-level radioac

the highest level of
ge, heavily shielded
ransport spent fuel,
h concentrations of some
isotopes. Type B packages i to protect and retain
their contents in minor and severe ac nts conditions.

Type C packages (authorized for international shipments but

not for domestic u sportation of materials
with high levels of oactj signed to withstand
severe air transport acci

Type B and C pa



UN Porta

UN portable tanks
used interchangeab
rail, highway, and w
facility operations.

Inter. al) Tanks
Iso Im intefmodal tanks) can be

s of transport (e.g.,
integrated into fixed

The tanks are contained within a st | frame and are fitted
with equipment, mountings, or acce;ﬂ facilitate transporta-
tion and handling. Most are 20 feet (6.1 ers) long, 8 feet (2.4
meters) wide, and 8 i 9 meters). However,

the sizes can vary. feet (12.2 meters) or
as short as 10 feet ( If the typical height.

Tank capacities generall
(9,000 to 27,000 liters

between 2,378 and 7,130 gallons

General Incide uidelines

In general, first resp
options for a hazma

pt offensive control

tanks.

* View all incidents from a safe distance.

* Use binoculars to
clues that indicat

* Obtain the shippin
bring you the shipping
know where they’re n
¢ Highway incide r freight bill is kept in

the cab within e e dri either in a pouch on
the door or lyin
¢ Rail incidents: waybill and/or conSist or train list is kept

with the conductor or engineer, eitl n the engine or the
caboose (if there is one

markings, and other
ous materials.

sponsible party may
ency, but you should

0 manifestis keptin
bridge or in a readily
accessible loca rge (with a copy furnished to the

MTREC, or atrained

person in charge of i sse
* Request assistance frow
hazmat team. Provide an accurate, ailed description of
placards, contain an ings, condition of the tank,
and circumstancee# i




UN Portable ( odal)‘s (continued)

Container Mar

the information that
I) tanks. Itis beyond
iLas to what these mark-
more important that
lay that information
ined hazmat team, or
for help if you need
ese markings.

The illustration bel
might be stenciled o
the scope of this field guide to go into,
ings mean. At the first responder le
you know what to look for so that you ca
to the carrier or ship
other resource. Do
someone to walk yo

s) and number are stenciled on both

itials indicate who owns the tank;
the number identif ic tank. By cross-referencing
this information wij pers or computer databases,
you (or the shipp etermine the tank’s
contents.

* The specification
markings under th
Portable Tank” and may be followed by a
to special provisio i

* Tank initials (reporting m

sides. Specification
ntain the words “UN
“T code” corresponding
01. This information
can help identify t s specification mark-
ings, including “IM llowed by a number,
are found on older at meet current regulations)

and Type
rting Marks and Nu r—

Capacity
i' SCXU 230801 8
BER 2275
A MAX 60000 LB \
7319 LB

1Y
/
1
-
TARE 3320 KG
N

GROSS 27216 KG
MAX 52681 LB
\‘ PAYLOAD 23896 KG
\ MAX 6573 GAL
S\ CAPACITY 24880 LT

SCXU 230801 8
BER 2275
RID
DOT-SP 8623

UN PORTABLE TANK T11
AAR 600
= N\
AAR-600 Marking

Specification




UN Portable (Intermodal)

Container Markﬁ”ue

A DOT special pe
the material is bei

s (continued)

ng will be included if
ial permit or exemp-
ated by “DOT-SP” or

tion authorized by
“DOT-E” and a number |dent|fy|ng icable special permit.
he tank conforms to

An AAR-600 marking may be |ncw

Association of American Railroads (AAR)Irequirements. ‘AAR-
600” means that t rail transportation of
regulated material ” means that it can-
the container meets
international standards for rail transportior an ADR marking if
it meets international rds for both rail and highway.)

A two- or three-lett ifies the tank’s country of regis-
try. This code is fo numbers signifying container
size and type.
The capacity ste

ounds the weight of
the empty contain weight the container
is designed to car ontainer weight and
maximum cargo e markings\might also include the
capacity in gallons and I|ters
A dataplate attac
technical, approv
not be safe to get
Placards are use
materials.

Some UN portabl lay a double orange
panel, as shown o

) e bo panel contains the
product’s 4-digit id e top panel contains

a two-or three-digithazard identification’number.
The transport vehicles themse

tion numbers that ¢
CHEMTREC, to det

provides additional
. However, it might
dataplate.

sporting hazardous

o contain identifica-

* Highway incidents: Lo

i inci vehicle jdentification number
or license plate number of t nit.
 Rail incidents: Note the reporting marks and rail car number.

J



Source:
nion Pacific Railroad and NFPA

e Over 90% of UN p ks are nonpressure.

* Nonpressure tanks and solids, including
flammables, corrosives, solvents, pesticides, toxics, and some
food grade commoditi whiskey).

* New tanks are bui ble Tank specifications T1 to
T22. Older tanks -101, IM-102, IMO Type 1, or
IMO Type 2 speci

e Maximum allowab
psiginT1to T5 ta

* These tanks mig

devices and/or ru

(See also the gene

es from 14.51025.4
g in T6 to T22 tanks.
ssure/vacuum relief
n the product.
4-16 to 4-18.)

Pressure UN Po

Source:
Union Pacific Railroad
and NFPA

pressed gases like LPG, chlorine, hydrous ammonia.
* New tanks are built to T50 specifications.
Older tanks were T 51 specifications.
* Service pressures psi.
* These tanks pres VE hazard if exposed to
direct flame impingement: water supply is not
0 minutes, consider

e Arising sound fro i ice and discoloration of
the tank due to fir ndi impending BLEVE.

* Aliquid released fi expand significantly

asitreturns toits ases can travel far from the
source and greatl cope Qf the incident.
* (See also the gener. 4-16 to 4-18.)



UN Portable (Intermodal)

s (continued)

Cryogenic UN m aI)Tanks

Source:
Union Pacific Railroad

Cryogenic tanks carry refrigerated I|q
argon, nitrogen, o
New tanks are b
Older tanks were
Normal capacitie
18,927 liters).
Minimum tank test 3 bar (43.5 psi).

These tanks shou much like pressure tanks for
the purpose of e nse.

These tanks may fai i
flame, radiant he

ied gases like liquid

T75 specifications.
cifications.
0 gallons (17,034 to

EVE) if exposed to
tures. If the tank is
exposed to flame, e of the fire first. If
necessary to use e, avoid spraying the
pressure relief device. The escaping product will be cold enough
to freeze the wate vice from operating.
If the outer tank h e insulation compro-
mised, the produc it would in an intact
tank. Dealing with pressure in the tank
is generally beyond the s first responder. Contact
the shipper, CHE team for assistance.

Cryogenic liquids ang cannot be stored in
these tanks for to up and expand.
The tanks can experience some normalventing (vapor “burp-

ing” from the relief value) as ambient temperatures cause the
material to warm up and expan
The cryogenic liquids
Contact can caus
Cryogenic liquids
release can displal
asphyxiation hazard, parti
lying areas. The gases can travel a c
greatly increase the scope of the incide

Some cryogenic i
when in contact wi mb
on asphalt).

(See also the gen

30°F/-90°C or lower).
S.

Xpansion ratios. A large
tmosphere and create an
sed spaces or low-
erable distance and

ock-sensitive mixtures
s (e.g., liquid oxygen

n pagz 4-16 to 4-18.)



UN Portable (

odal)‘s (continued)

Tube Modules
(Multi Element

ource: Union Pacific Railroad

Tube modules (
pressurized gases, S
They consist of several se
mounted inside an
compartment at o
Service pressure
Direct flame imp
catastrophically.

ainers) are used for
, gen, and oxygen.

amless steel cylinders permanently
. The valves are enclosed in a

00 to 5000 psi.

se cylinders to fail
ediate withdrawal.
4-16 to 4-18.)




oT;

Some cargo tanks c oldmooo ons (45,425 liters) of
liquid. However, the d or liquefied gas will
fill a much greater v pansion ratio.

Cargo Tank Markings and Fea S

The illustrations and descriptions in thi“jare generalizations
only and should not be relied upon for positive identification. For
example, many MC- anks have an ellipti-
cal appearance fro ear circular instead.

Some cargo tanks hide distinguishing
characteristics.

e Common tank mar
vehicle or tank id
and placards.

* Some cargo tank
easy identification

e Tank color, thoug
times provide an a
transported. For
e High-pressure t

painted white.
» Corrosive tank

band of corrosive-r

tank in line with th

* A manufacturer’s
(on either side) pr the tank design and
construction. If in uct is not available,
it might be possibleto determine what type of material is being
transported based on the tank specifi ns.

* Most tanks transporting rials have a manual
emergency valve device located near
the front left fende have two shutoff de-
vices, one on eac e trailer. Many of these devices

have a fusible link that omaitically in a fire.
* Tanks transporting hazardous must have shear or
crash box protection for internal safety valves and rollover

protection for the id a on top. A tank without
these safety featur S rting a nonhazardous
and/or food grade/eommo

company names and logos,
bers, license plate numbers,

ommodity name for

ndicator, can some-
itional clue about the'type of product being

ast the top two thirds

a contrasting color
ber material on the

J



Car ks (c‘.led)
General Incide i
In general, first respo| offensive control op-
tions for a hazmatin ks. The following are

some basic guidelines to suppleme epartment SOPs:

* View incidents from a safe distance.

* Use binoculars to
ous materials mig

* Obtain shipping p possible. The bill of
lading or freight bill'is kept in the ca in easy reach of the
driver. If the vehicle is ttended, the driver is supposed to
leave shipping pap ch on the door or lying on the
driver’s seat.

* Request assistan per, CHEMTREC, or a trained
hazmat team. Proyi ailed description of
placards, contain ondition of the tank,
and circumstance

* Whenever possibl r trucking company
for technical assistance regarding vehicle operation.

Gasoline is the mom transported on our
nation’s highways. It is sported in atmospheric
pressure cargo tank s described on page
4-24. All fire depart e precedures in place for
dealing with fires or i tankers.

In the event of a spill, the priorities are to centain the product and
prevent ignition if safe to do so:

r clues that hazard-

Gasoline Tanker In

¢ Eliminate ignition
» Cover nearby stor
¢ Dike the product.
e Use foam lines to suppress pors if appropriate.
Because water supplies are often i
it might be necessa

posures instead. Fir, ter
spreading the fire apply
product and any ru
extinguishment.

highway accidents,
burn and protect ex-
h the risk of further
m. Containing the




Cargo Tank Trucks tinued)

Atmospheric-P summre ure)

s e U -

nonpressure cargo

uids, such as gaso-

, and kerosene, as well as combustible and
poison liquids. Howe e contain liquid food products.

* Over 90% of these nstructed of aluminum, which
is more susceptib punctures than comparable
steel tanks are.

e Overturned alumi
before being upri

e Aluminum tanks
rapidly, thereby cr

* Take capacity can
37,854 liters). So
different products.
counting the num

e Up to 40 gallons (151 i
piping before the first
try to determine if
bottom piping. It

must be offloaded
ntainer failure.
o flame and can fail
ent problem.
000 gallons (7571 to
artments, each with
of compartments by

ting a major contai

an be in the bottom
n the event of a leak,

from the tank or the
handled and the r

erenc how the incident is
tigate it.
* The oval cross section signals an atmospheric-pressure cargo

tank designed to withstand very low pr res (less than 4 psi).
e Aluminum tanks may or gned to support the
weight of a full loa gear. Never discon-
nect a tractor fro m shell tank without
direction from the manufacturer, or other reliable

source. The landing g uregthe shell.
* Static electricity is a hazard wit ks. Equipment must
be bonded and grounded when transfefting product.

e These tanks can refe s MC-306 or DOT-406
depending on whe
tions to which they were b

ed and the specifica-
* (See also the gengral co

—

n pages 4-22 and 4-23.)



Low-Pressure

Car ks (c ed)

'307/DOT-407)

AN
IS i

Low-pressure car
combustible liquid
variety of other liq
Most of the tanks are constructed of stainless steel, which is
harder but more br mparable tanks made of mild

sport flammable and
poisons, and a wide

Stainless steel be: amage at temperatures above
1200°F (649°C) a ignifi rength at 1500°F to
1600°F (816°C to ed of any other type
of steel will likely f ratures.

Many of the tanks mperature-sensitive
commodities.

Tank capacity is 0 and 7000 gallons
(7570 and 26,498

Low-pressure car signed to withstand
pressures of up to I

These tanks may or ma
Some low-pressur, rnal stiffening rings,
as illustrated abo .
These tanks can C-307 or DOT-407
depending on wh d and the specifica-
tions to which they were built.

(See also the general comme s 4-22 and 4-23.)



Cargo Tanks (continued)
Corrosive Liqui aMs

T

)

-
ele)

Corrosive liquid ¢
liquids and other
can also be used to t
Most are made of
made of aluminu
Some corrosive liguid tanks arel protected with a lining made

transport corrosive
avy or high-densityfiquid products. They

water.
inless steel, though some are

These tanks gene 00 and 6300 gallons

a single compart t, but some have
o tanks are smaller

Itiple compartments.
an many other tanks
because they carr
Corrosive liquid ¢ be distinguished by
circular cross secti ng rings that provide
tank for added strengths: ver, some of these tanks have
insulation or jackets t e of the distinguish-
ing characteristic ve external rings too,
but these other ta in di ter than those used
for corrosive liqui

Corrosive liquid cargo tanks may have a contrasting color band
of corrosive-resistant paint or rubber erial that circles the
tank in line with the manw.
The normal maxim
35 and 50 psi. R
100 psi.

These tanks can also
depending on when they were
tions to which they were built.

(See also the ge”%s 4-22 and 4-23.)

ssures are between
e at pressures up to

0 aggMC-312 or DOT-412
d and the specifica-



Car

Pressure Cargo

L)

[ood]
-

High-pressure car
anhydrous ammo
through compres
Most pressure cargo tan

sport LPG, chlorine,
have been liquefied

are constructed of steel, which loses
its tensile strength ed to high temperatures.
These tanks can to as MC-331. The smallest
ones are sometim ils.

Direct flame impi
vessel can cause

pace of a pressure
VE). Large pressure
vessels can fail wi even days after the
container is first st een known to throw
debris almost a mile (1.6 km) The greatest danger is generally
at the ends of the ignificant risk at the
sides. If an adeq available to cool the
upper part of the any areas of direct
flame impingement within the first 10 minutes, consider making
an immediate withdrawal e of 1 mile (1.6 km).

A rising sound fr e and discoloration

of the tank due to s of an impending BLEVE.
Withdraw immedi 4‘

A liquid released ffom a pressure cargaitank will expand sig-
nificantly as it returns to its gaseous state. Hazardous gases
can travel a considerable dista e source and greatly
increase the scope
Pressure cargo ta ections and rounded
(spherical) heads. irds‘are generally painted
white or another r flect heat from the sun.
The tanks are required to y remote shutoff de-

vices at opposite ends of the trailer left and right rear).
Bobtails range from 2300 to 3000 gallons (8706 to 11,356 liters).

Most larger tanks 00 gallons (34,069 to
54,888 liters), tho arg wed in some states.
Pressure cargo tahks are to stand pressures of

100 to 500 psi.
Ms 4-22 and 4-23.)

(See also the gen



Cargo Tanks (continued)

Cryogenic Liqu CaMk( -338)

Cryogenic liquid transport gases that
have been liquefi eduction. Examples
include liquid oxy (LOX), nitrogen, argon.

These tanks should b dled much like pressure tanks for
the purpose of em onse.

Cryogenic cargo bject to catastrophic failure
(BLEVE) if expos iant heat, or other high tem-
peratures. If the e, try to remove the
source of the fire f sary to use water to
extinguish the fire water on the safety
relief device. The old enough to freeze
the water and prevent the relief device from operating.

If the outer tank h e vacuum and insu-
lation compromis nger of the product
warming much fa intact tank. Dealing
with the resulting incr the cryogenic liquid
tank under these conditi ly beyond the scope of
the first responder HEMTREC, and/or
a trained hazmat
Cryogenic liquids
cargo tanks for to
The tanks usually experience some no
ent temperatures cause the i
Vapor “burping” fr
a problem, althou
These products ha

cannot be stored in
up and expand.

al venting as ambi-
rm up and expand.
ally not indicative of
rn from citizens.

sion ratios. A large release
d create an asphyxi-
s or low-lying areas.
nsiderable distance



ks (c

Cryogenic Liqu tinued)

Cryogenic liquids
Contact can caus
Some cryogenic liquids form extre
when in contact with combustlble
on asphalt).

The vehicles usu

O F/-90°C or lower).

ck-sensntlve mixtures
s (e.g., liquid oxygen

ank surrounded by
a vacuum insulati jacket. Fittings are
contained in a ca r of the truck.
Cryogenic liquid cargo tanks commonly €ontain 8000 to 10,000
gallons (30,283 to 34,854 liters) of liquid product.

Cryogenic liquid ca e generally have working pres-
sures ranging fro
The tanks are gen W|th the name of the product
or the words “Refr] i ”
These tanks can C-338.

(See also the gen s 4-22 and 4-23.)

L »

\

A,




Cargo Tanks (continued)

Compressed G TraMbe iler)

e Tube trailers carr
such as oxygen,
¢ Service pressuresicommonly range from3000 to 5000 psi.

* Direct flame impingem cause cylinders to fail catastrophi-
cally. Consider ma ediate withdrawal.

* These trailers are t construction and industrial
sites.

* (See also the gen s 4-22 and 4-23.)

compressed gases,

Pneumatically k) Hoppers

wn as dry bulk hop-
pers, carry dry m ium nitrate fertilizer,

dry caustic soda,

heavy loads these tanks ¢
* Static electricity i
All equipment mus
product.
* (See also the general

Y

these cargo tanks.
ed when transferring

pages 4-22 and 4-23.)




Molten Sulfur

Ca

ks (c

‘Jed)

K

Molten sulfur car s primarily because
the product is ve in excess o ‘F/121°C). It is not

unusual for a fire to start once a spill occurs, because the sulfur
runs down betwee d the outer jacket, igniting the
insulation.

The tanks contain e the shell to heat the sulfur.

The tanks are req i the sides and ends
with the words “M

(See also the gen s 4-22 and 4-23.)

Asphalt Trailers

= ]

o

\\\‘/'
Asphalt trailers tra!port asphalt cutbac'(a mixture of asphalt

and a flammable or combustible liquid
Asphalt cutback may be re
combustible liquid
These vessels co
and an outer jack
Although these tanks ve'steam, coils like the molten
sulfur cargo tanks, some have s and carry propane
bottles to fuel the burners.

The tanks are required to be m

with the word “HO (o
background.
(See also the general co

ammable liquid or a
point.
vered by insulation

each side and each end
ring on a contrasting

n pages 4-22 and 4-23.)



Cargo Tanks (continued)

Van Trailers an ruc”

Hazardous material in nonbulk or bulk
containers inside va

@'©@

ource: Union Pacific Railroad

¢ Trailers and trucks m
the hazardous ma
e Even when a pla
the shipper or driv
placards. Assum
hazardous materi
e Van trailers and t
chemicals. Chec
e The contents of a
of a driver’s route.

not be placarded, depending on

quantity being transported.

, there is no guarantee that

r applied the correct

truck is transporting

e.

ed load of different

refully.

nge over the course

r a partial load to a
facility and pick u ty containers before
going to the next ck with the driver to
confirm that the shippi rate.

* |t can be difficult to tainer is leaking or
how many contain se of the way they are
arranged in the tr .

* (See also the gen 0 s 4-22 and 4-23.)

Delivery Trucks
Hazardous material

livery trucks. These ayenot be in compliance
with 49 CFR. Howe rucks not placarded. Often the

driver does not know wha is cafrying. There may be
no shipping papers to indicate the pre f hazardous materi-
als. This is where you need to be especially alert to clues that
something isn't righ in ume the worst and err
on the side of safetyr mat team to manage

the incident and ide ed.

rted in ordinary de-




Hazmat incidents in
when they do occu
potential to have nu
because of the qua

ively infrequent. But
ious because of the
in a derailment and
rail car—generally

up to 34,500 gallons (130,597 liter iquid product, but some
as high as 45,000 gallons (170,344 release from a rail

car transporting a compressed or Ilquefl
greater volume due

Most leaks are due

gas will fill an even

le as a loose valve.

Overpressurization in€idents and derailments are less common.

General Inciden es

In general, first responders sho not att mpt offensive control

options for a hazmat
some basic guidelin

rs. The following are

View all rail car in
Use binoculars to
clues that might in
Be cautious arou
hazardous materi
6000 gallons (22,172 li
Request assistance f sonnel and a trained
hazmat team. Pr urate description of

placards, rail car rkin condition of the rail
car(s), and circum S
Obtain the shippin@'papers (waybill and/er consist or train list)

if possible. They are kept with the condugtor or engineer either
on the engine orin the cabo one). The conductor
or engineer shoul ou in an emergency.
If you haven't alre contents, check the
Standard Transpo 0 Code (STCC) number on

the shipping papers. If thi git number begins with 49,
it signifies a hazardous material: s with 48, it signifies
hazardous waste. (It's beyond the scopeof this book to provide

further information w 1o i t the shipping papers. If
you need assistan r, railroad personnel,
or your hazmat te

ok for placards, car,markings, and other
azardous materials.
another source of
batteries and up to




Rail Cars (co

Rail Car Markin! v

Some rail car marki
forms of transportati

* Placards are used on rail cars. r, some particularly
hazardous products (certain flamrﬁes, explosives, and
poisons) are identified by setting the placard against a square
white background.

e Company names
by the shipper or

* A commodity ste
that are particularly h
add it voluntarily. T
the right side of th

d)

hose found in other

on tank cars owned

I (product name) isWequired for materials
us. However, a shipper can also
ity stencil, if present, will be on
face the car.

some of the other
nd the scope of this
book to go into detail gs mean. At the first
responder level, it isimore importan u know what to look
for so that you can relay that |nformat|on to_railroad personnel or
a trained hazmat te them for help if you
need someone to w ind these markings.

The illustrations on
information stencile

are stenciled on both sides (left)

ing marks and number
may also be stenci rail car can be iden-
tified if it is on its

ified if it i i identgiThey can be used to
obtain information the railroad, shipper,
or CHEMTREC.

* The capacity stencil found on the ends) of the tank indicate
the volume of the tank car. t is stenciled on the
sides below the r cars have the water
capacity (water w center of the car.

* The specification the standard to which the
tank was built. It n bath sides (right) of the
rail car. It also includes infor tank test pressure.

* Reporting marks and
and both ends of the t

Also shown on the next page are ic tank features. The ends
of the tank are desc the B end. The B end
is the end with the handbrak “B” for brake).



CAPY 00000 GALS US
000000 L

=

Tank Head nk lShe/l

Handbrake Wheel

(at“B”End of Tank) ION TANK CAR CO
B
Coupler = ==
Air Brake Hose
Truck Assembly
" , Manway
Fittings Housing
Safety Platform Safety Valve
Water Capacity
of Tank
DOT Specification
Marking

Qualification Stencil

Source: Union Pacific Railroad



Nonpressure Tﬂ”
(General Servl

Rail Cars (co

d)

NN

EINEN }";@
A

ion Pacific Railroad and NFPA

Nonpressure tank!rs, also known as !neral service or low-

pressure tank cars, transport a variety of hazardous materi-
als, including flai liquids, flammable
solids, oxidizers, oisons, corrosives,
water-reactive pro , at vapor pressures
typically below 25 psi. ry some flammable,
nonflammable, and poi W vapor pressures.

Nonpressure tank rdous materials such
as tallow, fruit juic ce, tomato paste, corn syrup,

manway for access to the tank’s interior
top of the tank (upper illustrati
valve underneath t re cars have at least
one expansion do er illustration).

Tank test pressur 60 psi to 100 psi.

Capacities range fro 5,000 gallons (15,142 to
170,344 liters).
These tank cars can also be recogni by a specification

marking that begins wi y of wing: DOT-111, DOT-115,
DOT-117, AAR-20
include DOT-103 DOT;

ecification markings
(See also the general co pages'4-33 to 4-35.)

by visible fittings on
ave a bottom outlet




Tank Train®

L AN

Source: Union Pacific Railroad

The Tank Train® S il and pesticides.

Itis a series of no ure cars co 2d with flexible hoses
to allow for loading and unloading the cars from one end.
It has a spring-loade, valve arrangement on each car

that is pneumatic
point.
After loading, the

from the loading/unloading

ses are purged ofgliquid and the valves

Capacities range
94,635 liters).
(See also the genefal comments on pa 4-33 to 4-35.)

gallons (75,708 to



Rail Cars (continued)

Pressure Tank lrs v

i

[ T

IO e,

S OB
SourceWhion Pacific Railroad and NFPA

Pressure tank car onflammable, or poi-
son gases under mples include LPG,
chlorine, and anhydrous ammonia. Hewever, they can also
transport other produ ch as ethylene oxide, pyrophoric
liquids, sodium me el antiknock compounds, bro-
mine, anhydrous id, and acrolein.

Tank pressures ra 0 600 psi.

Capacities range fri
liters).

Pressure tank car
a single protectiv
nonpressure tank
expansion domes
Pressure tank car
white paint on the
jacketed thermal protecii
Direct flame impinge
catastrophic failur
within 10 to 20 mi
stressed. BLEVE
a mile (1.6 km). The greatest danger is
of the tank, but there is still significant
adequate water supply is not avai
the tank (vapor sp.
ment within the fir:
withdrawal to a di .6 km).

A liquid released fr re tank will expand significantly
as it returns to its gaseous s able or toxic gases
can travel a considerable distance fro e source and greatly
increase the scope of the incid
These tank cars d by a specification
marking that begi ith ing: DOT-105, DOT-
109, DOT-112, DOT-114, 0

* (See also the gen n pag‘ 4-33 to 4-35.)

s (15,142 t0 130,597

s out of sight under
the tank, unlike the
ars that have visible fittings or one or more

f thermal protection:
k, insulation, and/or

or space can cause
ure vessels can fail
the container is first
throw debris almost
enerally at the ends
isk at the sides. If an
ool the upper part of
irect flame impinge-
aking an immediate
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S (cor‘d)

Cryogenic Liqu

=

L]

ion Pacific Railroad and NFPA

Cryogenic liquid t hat have been lique-
fied through temperature reduction. mples include liquid
oxygen (LOX), nitrogen, hydrogen, ethylene, and argon. They
are transported at | s (usually 25 psi or lower).
Tank test pressure nge from 60 psi to 120 psi.
These tanks shou much like pressure tanks for
the purpose of e
These tanks are s ilure (BLEVE) when
exposed to flame, igh temperatures. If
the tank is expos , e the source of the
fire first. If it becomes necessary to use water to extinguish the
fire, be careful no safety relief device.
The escaping pro to freeze the water
and prevent the s perating.

If the outer tank ha amaged andihe vacuum and insu-
lation compromised, the d danger of the product
warming up much intact tank. Dealing
with the resulting i ryogenic liquid tank
under these cond nd the scope of the
first responder. Cantact the shipper, a railroad representative,
CHEMTREC, and/or a trained hazmat team for assistance.
Cryogenic liquids are time-sensiti cannot be stored in
tank cars for too lo and expand.
These products ha tios. Alarge release
can displace oxyg ere and create an asphyxi-
ation hazard, parti spaces or low-lying areas.
In addition, hazardous gase: nsiderable distance
and greatly increase the scope of the ent.

Some cryogenic liquids form extr ly shock-sensitive mixtures
when in contact w ials (e.g., liquid oxygen
on asphalt).




Rail Cars (continued)

Cryogenic Liqu Ra'(co nued)

L]

Cryogenic liquids 0°F/-90°C or lower).
Contact can caus S.
These tanks are tank, with insulation
and a vacuum space between th

Cryogenic liquid tank cars can bemed by a ground-level
cabinet that houses all the fittings.

The tanks are gen i i name of the product
or the words “Ref
These tank cars by a specification
marking that begins with DOT-113 or AAR-204W.

(See also the general ﬁints on pages 4-33 to 4-35.)

\




R S (cor‘d)

High-Pressure

R
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— o

D T

Source: Union Pacific Railroad

High-pressure tube hased out in recent
years, but this pag included so tha ‘Il have information
about high-pressure tube cars should you encounter one.

* Tube modules are
hydrogen, and ox
* These units were 0
permanently mou
unloading fittings
cabinet at the end .
* Test pressures of these cylinders range from 3000 to 5000 psi.
* The few high-pres ort flammable gases
have safety reliefd with ignition devices
which automatical vapors.
* Direct flame impi can cause these cylinders to fail
catastrophically. Consid immediate withdrawal.
* These tank cars by a specification
marking that begi
(See also the gen

urized gases, such as helium,

less steel cylinders
e car. Loading and
located in a walk-in

SAF

4-33 10 4-35.)




Rail Cars (continued)

Hopper Cars ' v

] L
DEZ®. ==
Source: Union Pacific Railroad
Hopper Car ar (middle),
Pneumatically er Car (bottom)
* All of these hopper car ucts.

* The first hopper c ither open or closed

on top. Itis used ities,such as coal.
¢ Covered hoppers materials (such as
cement and grain) or hazardous materialS{(such as arsenic acid,

ammonium nitrate, sodium hydroxide, and calcium carbide).
Some of these materials are €.

e Pneumatically unl ars frequently trans-
port hazardous m ium nitrate fertilizer,
dry caustic soda, Some of these are water-
reactive. These cars a Y air pressure.

* Pneumatically unloaded cov
pressures above 14.7 psi can also be recognized by a speci-
fication marking that begins wi

* (See also the gen



R ( d)
Box Cars rg“

Source: Union Pacific Railroad

* Box cars can carr
but they are also
* (See also the general

kages of chemicals,
ed to transport nonhazardous materials.
ts on pages 4-33 to 4-35.)

Refrigerator Ca

] I )
| | 15

i —

o]

R

ource: Union Pacific Railroad
* Refrigerator cars e commodities that

require heating or coolin
e Although they gen azardous materials,

they do run on ¢ eceme a problem in an
emergency.
* Diesel power units|provide power to ope the cooling system.

These units can act as ignition sourceg, in flammable atmo-
spheres. Refrigerator cars also 0 500 gallons (1893
liters) of diesel fuel t rd in the event of an
accident.
e Some cars are co
the area where th
* Refrigerated cars typically
cooling systems. Freon can produce
burning.
* These cars look sir an be differentiated by
the refrigeration e men ne end of the car.
| co

* (See also the gen 4-33 to 4-35.)

iqUids that are stored in
its are normally located.
rbon dioxide in their
phosgene gas when




Source: Union Pacific Railroad

¢ Multiunit tank cars (sometimes referred
to as “one tons,”“M re drums”) with lique-
fied gases such a: , and phosgene.

e Because of the severe health hazards‘associated with such

gases, first responders d not attempt to handle an incident
involving ton contaj est assistance from a trained
hazmat team or C

¢ These tanks may I ification marking that begins

with DOT-106 or

* (See also the genh 4-33 to 4-35.)
Trailers and Containers on Flat Cars

b 4

t Car

Hazardous material in various types of
containers loaded o trailer-on-flat-car (TOFC) is an

ordinary fitth-wheel trailer weddby a tractor unit on the
highway. A container-on-flat-car y be a box type unit
or a UN portable (intermodal) container without wheels. Some

containers can be d

-stack nits high). Refer to the
information on traile i
containers (pages 4416 to 4- ion.




Fa ers

Hazardous material cilities in many types
of containers. The s only on large stor-
age tanks and pipin Ik and smaller bulk

packag es were CcoVv! er.

The capacity of these tanks can rangﬂfew hundred gallons
or liters to millions of aIIons or liters, depending on the facility. A

release from a tank or liquefied gas will
fill an even greater vi Xpansion ratios.

General Incide uidelines

In general, first respo
options for a hazma
following are some ic guidelines to su
ment SOPs:

not attempt offensive control
ing large storage tanks. The
lement your depart-

¢ Evacuate the facil never possible, use
site evacuation alarms and paging systems rather than enter
a potentially contaminated area. Work with facility personnel
to determine if ev ted for.

* |dentify the produ arkings on the tank
(NFPA 704 syste g, Signs, etc.), safety
data sheets, informati i onnel, and/or facility
preplans.

* Request assistan
accurate, detaile
and markings, col
incident.

¢ Dike around the area if approprlate
required to have secondar
the product and
ever, in a prolong
additional overflo

¢ Letfixed suppression s o their job.
than trying to put the fire out y
e Don’t underestimate empty tanks. E

at team. Provide an
s, container shape
ircumstances of the

ge facility tanks are
ufficient to hold both
ighting water. How-
ssary to contain the

It's usually far safer
y tanks can be just
as hazardous as f S (|f re so) unless they have
been cleaned or ain dangerous levels
of flammable or t vap Iso be a significant
amount of vapor




Facility Containers tinued)

Atmospheric ( prm Fixed-Roof Tanks

* Atmospheric fixed
corrosive liquids.

* Many have weak are designed to fail
when internal pressure becomes too high (e.g., if exposed to
fire).

* Roofs that are desi
weight is applied (

¢ If the roof fails duri
of a violent boilov

ble, combustible, or

a fire might also fail if excess

alking on the tank roof).

ng crude oil, there is a danger

ansion beneath the
hot oil. This requi e right conditions: a
fuel with a wide r. e roof being off, and
water at the botto e tank. 1t generally takes a few hours
to develop. However, boilovers are extremely dangerous, and
the risk should no i ere are documented
incidents where n n lost. Follow your
department SOP to a distance of at
least 1/2 mile (0.8 km) i

* (See also the general c



Facility ainers‘tinued)

Open-Top Floa

Floating roof tan combustible liquids
that readily vapori
The floating roof is d down on top of the

liquid to limit the the risk of a fire.

or s
Seal (gasket) fires can very dangerous It is easy to get
trapped when fighti ce there is only one way off the
roof. Stay off the r rial apparatus to fight the fire

if possible.
Putting too much
problem. The we
the roof and turn ace fire.

If an open-topped ng, there is a danger
of a violent boilover caused by steam expansion beneath the

can compound the
of the roof can sink

hot oil. This requi e right conditions: a
fuel with a wide r e roof being off, and
water at the botto lly takes a few hours
to develop. Howe ely dangerous, and

. There are documented
n lost. Follow your
to a distance of at

the risk should not be un
incidents where n
department SOP
least 1/2 mile (0.8
An open-top floating roof tank can be ‘@confined space and
should be treated as such. Follow yourdepartment SOPs for
confined space operations. D n a floating roof.

* (See also the gene 4-45.)




4-48

Facility Containers tinued)

Covered FIoatir' RoMs

¢ Covered floating r ble and combustible
liquids.

* They have a fixed ing roof underneath.

* The covered floating roof tanks can be ‘distinguished by large
vents at the top of the hell.

* (See also the gene

Vertical Dome

¢ Vertical dome roof ta ble and combustible

liquids, fertilizers,
e They operate at p .
The fixed dome r fail in a fire.

4-45.)
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Facility

s‘tinued)

Low-Pressure

e Low-pressure ho
combustible liquids; corrosives, or poisans.

¢ A horizontal tank mounted on unprotected steel supports or
stilts can fail quickl conditions. Failure of these
supports or stilts tank to collapse and rupture.
* (See also the gen on page 4-45.)

o

¢ Spheroid and noded s low-pressure storage
tanks used to st s (LPG), methane,
propane, and so uids,Such as gasoline and
crude oil.
* (See also the general comments on pa

-
v,

Spheroid and

4-45.)




Facility Containers tinued)

High-Pressure lrizMnk

* High-pressure ho
such as liquefied
(LNG), anhydroust@mmonia, chlorine,
drogen chloride.

* These tanks are e
ends, a pressure
reflective color.

* Direct flame impin
strophic failure (B
the ends of the tan
If an adequate wa
part of the tank (v:
impingement with
immediate withdr
km), depending o

* A liquid released from
significantly as it return
can travel a consj
increasing the sc

* These tanks are
500 psi. Howeverya few tanks are des

several thousand psi.
* The tanks might have deluge fire protection.
(See also the gen 4-45.)

\4

ses under pressure,
iquefied natural gas
Ifur dioxide, and hy-

ify by their rounded (spherical)
nd their white or other highly

ace can cause cata-
nger is generally at
ant risk at the sides.
le to cool the upper
reas of direct flame
consider making an
to 1 mile (0.8 to 1.6

tal tank will expand
tate. Hazardous gases
the source, greatly

pressures of 100 to
ed for pressures of



High-Pressure

Facility

s‘tinued)

High-pressure sp ses under pressure,

pressure relief devi
reflective color. S
the lower half.

Direct flame impin
strophic failure (B

, and their white or other highly
er of sheet metal surrounding

ace can cause cata-
water supply is not
available to cool t k (vapor space) and
any areas of dire thin the first 10 min-
utes, consider making an immediate withdrawal to a distance
of 1 mile (1.6 km).
A liquid released f expand significantly
as it returns to its us gases can travel
a considerable dis m the sourceygreatly increasing the

scope of the incident.
pressures of 100 to

These tanks are
ed for pressures of

500 psi. Howeve desij
several thousand 4
The tanks might have deluge systems far fire protection.

(See also the general comments on page 4-45.)



Facility Containers tinued)

Cryogenic Liqu'Ta”

have been liquefied
include liquid oxygen
(LOX), nitrogen, argon, and carbon dioxide.

These tanks should b dled much like pressure tanks for
the purpose of em onse.

These tanks are within a tank, with insulation
and a vacuum sp he two. They rest on legs to
help insulate the
These tanks are s
exposed to flame, igh temperatures. If
tanks are expose the source of the fire
first. If it becomes necessary to use water to extinguish the fire,
be careful not to y relief device. The
escaping product reeze the water and
prevent the safety ting.

If the tank has been d cuum and insulation
compromised, there is r of the product warm-
ing up much fast ntact tank. Dealing

with the resulting ure ingeryogenic liquid tank
under these condi the scope of the first
responder. Contaét a facility representative, industry experts,

CHEMTREC, and/or a hazmat team for assistance.

The cryogenic liquids are extr 30°F/-90°C or lower).
Contact can caus S.
These products ion ratios. A large
release can displ atmosphere and create
an asphyxiation ha icularly in an enclosed space. In
addition, hazardous gases ¢ nsiderable distance
and greatly increase the scope of the i ent.

Some cryogenic liquids form ext shock sensitive mixtures
when in contact w ials (e.g., liquid oxygen
on asphalt).




Underground stor: petroleum products.
They might be entikely or partially underground. (Any tank with
greater than 10% of its surface area underground is considered
an underground ta
Visible clues that i sence of an underground tank
are vents, fill poin of occupancy (e.g., service

stations).

Tanks that are co e protected from fire
and mechanical oveground counter-
parts.

Underground tanks are more subject to corrosion and can
develop leaks that SS they have proper
double containme

(See also the gen

<‘.
v,




Facility Containers tinued)

Piping Systemr v

Many facilities have
systems. A burst pip
can cause tremend . may not be possible
for first responders to get a good lo at is leaking. These
pipes can be hidden either behinmr above ceilings or
located someplace within the building where it is unsafe to enter

without chemical pr

ning through piping
rn or missing gasket

The following are s
department SOPs:

to supplement your

ined hazmat team and facility
systems.

ppropriate. Work with facility
en accounted for.

* Request assistanc
personnel respon

* Evacuate areas of
personnel to determi

* Whenever possib alarms and paging
systems rather th ntaminated area.

* Obtain informatio out the produc ugh facility preplans
or detail drawings, information from on-site personnel, labels on
the pipes, remote itori tems, and/or safety
data sheets.

* Determine if any
leak. Try to get inform
leak so that the hazmat
actions.

able to observe the
ion and nature of the
ble to plan its mitigation



Other$‘sels”

Aircraft, ships or bar Iso hold large quanti-
ties of hazardous m vessel or container,
they can fail due to ire.

It is beyond the scope of this book ide detailed informa-
tion as to how to deal with these inci Each agency should
have plans in place for responding to aircraft, ship, and pipeline

incidents as applica iction. The following
pages contain som elp you get started.

AMP]
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Other Large “Vessels” (continued)

Aircraft v

Most aircraft are limit
can transport. The The biggest hazard,
however, is the larg fly the plane. There
can be as much as 60,000 gallons ( iters) of fuel, depend-
ing on the particular aircraft. Otherzﬁ‘us materials include
fuel mixtures containing products such asthydrazine, ammonia,

hydrogen, and anilin g fluids; and oxygen
in either gas or liqui

rdous materials they

Any department thatthas an airport in its jurisdiction or is located
in a flight path should hayv, rgency plans in place to deal with
an aircraft incident. A ule, due to the high life hazard,
first responders will ake some offensive actions at
the scene of an airc he following are some basic
guidelines to supple OPs:
* Request assistan escue crews and a
specially trained al
* Use full protective
* Conduct a rescue
access to the victi
» Use foam to exting
blanket once it is establi
 Try to identify if there ar
ported on the aircr
pilot. If the accid
the pilot should b

provide egress and
not disturb the foam

s materials being trans-
the cockpit with the
oyedhat part of the plane,
ation to you.




Other La essel‘)ntinued)

Ships and Bar

Many hazardous m by water. Any de-
partment that has h sported through its

jurisdiction by water should have specific.plans established for
dealing with a release or fire. The g are some general
guidelines only.

As a general rule, request assistance
from the U.S. Coast ained and equipped
hazmat team to handle shipboard hazmatiincidents. The Coast

Guard has national strike_teams that are activated through the
National Response C pages 14-34 to 14-38 for more
information.) Provid rmation as possible about the

ship itself, its cargo, nces of the incident.

-ponders deal with a

* The dangerous cargo manifest (shipping papers) is kept in a
designated holder i a ship orin a readily
accessible locatio py furnished to the
person in charge

* A hatch plan contali

Several documents
shipboard incident:

ship’s load and may
be useful in determinin is affected by a release or
fire. (The hatch ate while the vessel
is loading or unlo ca the cargo is being
moved.)

e The ship’s fire pla
systems.

ill provide informatian about fire protection

Incident command al
incident is located.
mand authority for i
and for the facilities

nding on where the
t has incident com-
moored at facilities
. The|Coast Guard has incident
command authority for incide i ssels under way or
at anchor. (The Coast Guard uses the “on-scene coordina-
tor”) Generally, the best way to age an incident on-board

ship is with a unifieor




Other Large “Vessels” (continued)

W

Pipelines

Examples of materi
products, natural gas
Pipeline incidents ¢

e Some products are under relativemressure.

* Some products are pumped through pipelines in cycles, with
different hazardo i y a plug-like device
called a “pig” that A pig’s location can
be tracked via its i

* Shutting down a pi
should not be shut dow

e include petroleum
itrogen, and chlorine.
challenges:

line can cause problems elsewhere. Lines

re contacting the pipeline company.

* Once a pipeline is here could be enough product
in the line to conti burning for several hours.

* Sometimes it will w a pipeline fire to continue
burning as long as;i or other facilities.
The ERG lists the fo pipeline leak:

Hissing, roaring, or explosive sound

Flames appearin er

Vapor cloud/fog/

Dirt/debris/water d

Liquids bubbling up fr round or bubbling in water

Distinctive, unusually st en eggs, mercaptan (an
odorant in some n unk, or petroleum

¢ Discolored/dead v ored@now above a pipeline
right-of-way
* Oil slick or sheen on flowing or standingiwater

* An area of frozen ground in the summe
* An unusual area of melted s i nter

Al fire jurisdictions a
to deal with a pipeli
general guidelines to su

an emergency plan
ir area. The following are

¢ Request help from the pipeline compa nd a hazmat team.
* Try to identify the product involv: ok for pipeline markers at
public road crossi and at various spots
along the line. (S les.)
* Close off traffic a . Evacuate if necessary.

¢ Eliminate all sour you c' do so safely.




This chapter is desighed to help you as!ss the hazards at a

hazmat or WMD incident. This chapter ides information on
ways in which hazardous materi rm, toxicity and risk,
toxicological terms, limits, properties of
flammable liquids, o ical properties, and
atmospheric monito it goes over special concerns,
such as high-risk situatio ici atories, and hazmat triage.

Y
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How Hamws and
WMDs se Harm

Hazardous materia ss destruction can
cause harm in man a brief overview of
the potential hazards and how you ect yourself.

Thermal Hazards

Thermal injuries fro
can occur in several

(either hot or cold)

ical fire or hot materials.
genic materials.
Id environments without suf-

e Thermal burns from a
¢ Frostbite from cont:
* Hypothermia from
ficient PPE.
¢ Heat stress from i
e Heatstressisth
working in che
e Structural firefi ns a lot of heat.
e Other risk factors include temperature, humidity, level of

exertion, and o
To protect yourself:

Maintain a safe distance ill, and upstream).
Monitor for potenti eres.
Avoid contact with enic materials.
Wear appropriate present, but do not
attempt to wear chemical protective clothing unless you have
been trained and authorized to do so. keave these incidents
for a trained hazmat team.
¢ Monitor personnel
hypothermia. Foll
monitoring and wi
* Drink plenty of flui
use of PPE. However, do n
dent area. Wash hands thoroughly b

tion:
finjury to personnel

s of heat stress or
s regarding medical

r operations requiring the
i r smoke in the inci-
eating, drinking, or

smoking.

e Limit the amount i Rotate personnel fre-
quently if the tem ure j e work is difficult.

¢ Provide rest areas*where, rotected from heat,

cold, wind, rain, e



How Hazardous Materi nd WMDs

Caurw’ ed)

Mechanical Ha

Mechanical trauma i ure) to the body:

* Being struck by debris from an e or from catastrophic
failure of a pressurized containe“
Scratches, cuts, ogpuncture wounds from a sharp object.

Abrasions to the s protective clothing.

Injuries from slips,
Hearing damage f

To protect yourself:

¢ Maintain a safe di pact hazards.

Avoid contact withisharp objects.

Wear properly fitti te for the hazards.
Use hearing prote

Protect against sli eded.

Poisonous (Toxi

target organs. (See
.) Fire often changes
ic products of combustion
stance. Conversely,
properties, as can hap-
proven otherwise.

Poisons can acton't
“Target Organ Effects
the risks. Many materials
that are more hazardo!
fire sometimes destr
pen with pesticides.

To protect yourself:

¢ Maintain a safe distan nd upstream).
* Monitor for toxic a
* Wear proper respi at emergencies nor-

mally require usin or supplied-air respirators. APR is

permissible as part of a mblé only if all applicable
criteria are met. (See pages 2-48 )
* Wear proper protective clothing. Structural firefighting clothing

and work uniform SO Is and trap them next
to the body. Che rot may be required.
* Leave toxic incidents for team if your level of

training or PPE is




How Haza
Cau

Mate nd WMDs
H&rm (Continued)

Acids and bases can’cause severe chemieal burns to skin and
eyes. In gas or vapor form, corrosi also damage the re-
spiratory system. When corrosives rea“other materials, they
often produce toxic ogflammable gases, thus increasing the dan-
gers. (See pages 3 ore information.)

Corrosive Haza

To protect yourself:

¢ Maintain a safe dista

* Monitor for corrosiv; es using pH paper.

e Wear proper PPE. m corrosives may require the
use of chemical protective clothing and SCBA or supplied-air
respirators.

* Leave these incid
of training or PPE

ind, uphill, and upstream).

at team if your level

Asphyxiation Hazards

Asphyxiants can lea f two ways:
* Simple asphyxiants
* Chemical asphyxi

from using the ox

gen in the atmosphere.

To protect yourself:

if trained to do so.
gen-deficient atmo-
require the use of SCBA
inggespirators (APR) and
re not acceptable.

Monitor for specifi
Wear proper resp
spheres (less thal
or supplied-air respirators:
powered air purifying respirators
e Wear proper PPE.

* Leave these incid a trai mat team if your level
of training or PPE ad

>



How Hazardous Materi nd WMDs

Cau

Radiation Haza

Radiation is covered
Events” However, t

hapter 11, “Nuclear
following is a basic‘@verview.

Radiation effects vary depending on tMof radiation, the dose
rate, the body part exposed, and the total dose received. Effects
may include external d symptoms similar
to poisoning. Radia cer.

To protect yourself:
bling your distance from the

exposure by 75%.
to pretect against airborne

* Maintain a safe di
radioactive source

 Stay upwind, uphi
particles.

* Keep exposure ti

e Use any available
or vehicles if possible.

* Wear proper PPE g Structural firefighting clothing and SCBA
will generally prot osure to alpha and
low-energy beta p rnal exposure from
inhalation, ingesti rough breaks in the
skin. They will not pro inst external exposure to more
penetrating forms of radi

* Monitor for radiati
dosimeters whene
don't detect all ty
may be needed.)

* Take precautions when treatlng radiati
victims themselves are n
nated with radioa

and upstr

tay behind buildings

, and wear self-reading
t radiation monitors
e than one monitor
ictims. Although the
ey may be contami-

It is generally safe t riority response actions (life sav-

ing, control of fire and ot nd first aid) before taking
radiation measurements. However, It your department
SOPs, applicable hazmat contingency plans for your area, the

Emergency Respon ideboo r appropriate resources
for specific guidance.




How Haza Mate nd WMDs
Cause Harm (Continued)

Etiological Haz

Etiological harm canteccur from exposureo a microorganism or
its toxin, resulting in disabling dise as AIDS, hepatitis,
and tuberculosis. The most commorw exposure is through
contact with blood or gther body fluids. However, etiologic agents
may also be present laboratories.

Resources for detect
the field are limited.
body fluids are present
label, or at any incide
also Chapter 10 for i

tious substances) in
spect etiologic agents when blood or other
ou see an infectious substance
ical or medical laboratory. (See
biological warfare agents.)

To protect yourself:

e Use universal pre are. Wear gloves, a
mask, eye protecti i arments as needed.

n equipment. Wash
or body fluids.
require using chemi-
lied-air respirators.
ted equipment.

at team if your level

or, better yet, use
hands thoroughly
e Wear proper PPE.
cal protective clothing
* Decontaminate or dis
* Leave these incid
of training or PPE

Other Hazards

e Irritants cause a reversj
the respiratory sy
and mucous mem
mouth, nose, and
system from the trache

* Sensitizers cause an allergic rea r repeated exposure.

e Convulsants are poisons that cause seéizures.

effect, primarily on
ffect the skin, eyes,
ry irritants affect the
piratory irritants affect the

Additionally, people
effects collectively ¢
or posttraumatic stri

logical and physical
ss disorder (CISD)



5o
ino ,

s and'Teratogens

ile all slightly differ-
. Although you may
ue) associated with
idered that no expo-
s is safe. You should
nd equipped hazmat
ation measures are

Mutag

Carcinogens, mutag
ent, each cause so
occasionally see a
some of these materials, it's gener

sure to carcinogens, mutagens, or tzw
request assistance from a specially traine
team. Special protecti i iti
generally required.

Carcinogens

Carcinogens are su t cause cancer. Many sub-
stances are known arcinogens. It may take only
one very small expo 0 get cancer, yet the effects of exposure
may not appear for nown or suspected
carcinogen is involv the highest level of
protection. Example carcinogens include
asbestos, vinyl chloride, benzene, some pesticides, and many of
the materials used to_manufacture plastic:

Mutagens

Mutagens are toxins that
of cells (DNA and RNA
genetic changes can S, including the failure
of important bioche me cases they can
cause cancer. Exa of ns include ethylene
oxide, ethylene dibromide, and benzene.

anges 0 the genetic material
ited by offspring. These

Teratogens

Teratogens are age ormations in an un-
born child. Exposur ogens during the embryonic stage

(the first 8 weeks after im anfesult in deformed or
absent limbs. Exposure during the fe (after the 8th week)
can result in physiological and behavioral‘effects. Examples of

teratogens include ra ad compounds, ethyl
alcohol, methyl mercﬂl' joxins.




Toxicolo

Wﬂ Potential

Routes of Entr

Inhalation is the entry because the
lungs are so vulnerable 1o damage and because chemicals can be
rapidly absorbed into the bloodstreal e lungs. In addition,
the comparatively large surface arewmgs (approximately
900 square feet) makes the lungs a bigger target than the skin
(averaging 20 squa ). Wear respiratory
protection wheneve present.

of skin absorption is
(e.g., with cuts or ab
follicles (e.g., scalp,
tion is particularly rapi
rate. Some material zard, causing harm
at the injury site onl the skin and be ab-
sorbed directly into t . Wearithe appropriate PPE,
or remain at a safe di

parts of the body rich in hair
genital areas). Eye absorp-
s a high absorbency

urs most often due
ke near hazardous
eating, drinking, or

Ingestion at a haz
to poor hygiene. D
materials. Wash hands
smoking.

Injection can occur , scratch), or puncture wound
from a contaminate . ate personal protec-
tive equipment. Be careful around sharp objects or high pressure

gases.




Toxicology: Exposure Potential (continued)

- EXRgRTtes

Acute and Chr

Exposures can be ei
(repeated or long-te
in acute exposures.

Acute exposures can result in eﬂeﬂ as difficulty breath-
ing, dizziness, nausea and vomiting, burns, damage to specific
target organs or bod e effects may mani-

fest themselves im w up until hours or
days later.

hort-term) or chronic
ies generally result

ures are often not detectable for
ult in effects such as respira-
rget organs or body systems,
ren, or death.

The effects of chronic
years. Chronic expos
tory disease, damag
cancer, birth defects

Local and Syst

Local effects are th
chemical burn to the
is an example of a |

that occur directly
in due to contact wi

the area exposed. A
a corrosive material

Systemic effects ar
monoxide poisoning is a
monoxide combines wit
and deprives the bo

entire body. Carbon
emic effect. Carbon
in the red blood cells

Some target organs and body system articularly sensitive
to damage from chemical xamples are not in-
tended to be all-incl esigned to illustrate
the range and divers| hazards.

Signs & Symptoms - jaundice, liv
Chemicals - carbon tetrachloride, nitros

rnu

J



Toxicology: E ure P | (continued)
Target Organ E i
* Nephrotoxins - ¢ he kidneys

Signs & Symptom . in in the urine

Chemicals - halogenated hydroc ranium
* Neurotoxins - chemicals that da e central and/or pe-

ripheral nervous system

Signs & Sympto ing eyelids, respiratory
difficulties, seiz

Signs & Symptom , tingling, decreased
sensation and or strength, change’in reflexes

Chemicals - mercury, carbon disulfide, organophosphates
t act on the blood or the system
ease hemoglobin function, or

Signs & Symptoms.-
Chemicals - carb
* Respiratory haz
and pulmonary
Signs & Symptoms - cough, tightness in the chest, shortness
of breath
Chemicals - silica
¢ Reproductive to
pabilities, includi
effects on fetuses (ter.
Signs & Symptom
Chemicals - lead,
¢ Cutaneous haza ct the dermis
Signs & Symptoms - defatting of the skinj rashes, irritation
Chemicals - ketones, chlorinated compounds
* Eye hazards - chemicals that e or visual capacity
Signs & Symptoms - j | damage
Chemicals - orga

or damage the lung

acid
rm reproductive ca-
ge (mutations) and

Synergistic Effects

The health effects of most chemicals are .Iy predictable. How-

ever, when two or more chemic involved, the synergistic

effect can produce igns and symptoms.
Synergism is also a/eoncer have other injuries
(e.g., blast injuries) in additi

nation can be far m

ical exposure. The combi-

eitherndition alone.



yan

Before we define th OXICO ermsthat can help you de-
termine the health e relation between
toxicity and risk.

Toxicological R actors

Generally, the more toxic a substancﬂ’nore dangerous itis.
However, a good risk@ssessment takes inte'account the inherent
hazards of the mate mine through safety

data sheets and oth exposure potential,
and vulnerabilities o

* Form of the material and vapors are the most danger-
ous due to their m ease with which they can be
inhaled. Materials nized (e.g., chemical warfare
agents that have ent a greater risk of
exposure than the S.

* Particle size. Sol ate (e.g., dusts and
powders) are mor larger particles and
can travel further i ystem.

* Persistence. Liqui porate remain in the
environment long econ than those that
are less persisten

e Dose (or concent
chemicals are toxic to s
A high exposure to a
harmful as a low

* Duration and fre

* Gender. Pregnant rable to teratogens
and mutagens (e.g-, lead, formaldehyde, PCBs, and benzene).
Men are more susceptible to toxins th rget rapidly growing
sperm cells (e.g., lead, et , and hexane.)

* Age. Young childr en more susceptible
to harm from che er, sometimes older
persons have an ue to their slower metabolisms.

¢ Individual susceptibi lergies or pregnancy).
* Nutrition/health. lliness or po can make a person
more susceptible and can mask symptoms of exposure.

Once an exposure ctor that affects the
degree of risk is whether th prompt, thorough,

and appropriate dec

on is exposed. All
e makes the poison.
xicity can be just as
ic material.




Toxrgilﬁmrms
and Exposure Values
The following page
cal terms and what
information will be more significant to
higher level of training. However, if y:
sheets or other resources, you can begin
tion prior to the arriv

and equipment, you
to determine conta

f various toxicologi-
sponder. Often this
mat technician with a
ccess to safety data
thering this informa-
ou have the training
itor the atmosphere

Remember, when evaluating exposure or concentration, the
higher the number, the risk. However, when looking at
toxicological properti the number, the more hazard-
ous the material, be a smaller quantity to produce

harmful effects.

Exposure Vers

The terms exposure and contamination are often used inter-
changeably, in part e both exposed and

contaminated. Ho different things. A
contaminated pers hazardous material

on his or her body, posin of secondary contamination to
others. Someone whoisc ould also be considered
exposed (although p Xposure even when

an individual’s outer minid).
On the other hand, aiperson can be expo. without being con-

taminated. For example, a person who inhales a gas or vapor is
seldom contaminated unless th tion of gas or vapor
is so heavy that it als erson’s skin, hair, or
clothing. Similarly, a to radiation without
being contaminated. gamma or x-ray radiation
can cause tissue da t make an exposed person
t to others only if a
radioactive substance has contaminate or her body.

Injury can result fro tamination. However,
only contamination poses th d exposure (contin-
ued injury) to patients’and s ination (transfer) to
others who come in



Toxicological Terms an osure Values

i

Lethal dose (LD) an LC) reflect the expo-
sure required to kill a given percentage of a tést population. Lethal
dose is used for solids and liquids an ssed in milligrams of
chemical per kilogram (mg/kg) of boﬂt. Lethal concentra-
tion is used for gases@and vapors and is usually expressed in parts
per million (ppm), milligrams per cubic
meter (mg/md) in air. dy weight.

Lethal Dose (L ntration (LC)

e

The subscript notation refers to the percentage of test population
affected. LDg, or LCgpi mber most often cited in refer-
ence sources. It mea f the test population died from
exposure to the spe oncentration of the material.
LD,gg Or LCygp me that 100% died. (LD,; and LC,; mean
the same thing.) LD e that killed the first
individual in a test st

These numbers are derived from laboratofy studies on animals,
so they’re only an approximation of how humans may be affected.
And the information i er cited in reference
sources is the LDg o tell what exposure
levels killed the first n. It's the first fatality
(the LD, or LC,,) that rgency responders.
Additionally, the data with no regard for
debilitating health effi rvivors. It also shows
est period (typically

only those fatalities t ithin
14 days). So if test er as a direct result
of the exposure, they're not factored into the statistic.

The distinction between toxi c materials is based
on LDg, and LCqg, jected to ingestion,
absorption, and inh being studied. The
precise definitions of ighly toxic can be found in 29 CFR

1910.1200, Appendix A, -and-dirty distinction is that
highly toxic materials are deadly a exposures.

Proper PPE is requiri te inst exposures in the lethal
ranges. SCBA will b SS airborne exposures.
Structural firefighting Clothi dequate; chemical

protective clothing be




Toxicologicarns anx‘osure Values
(continted)

d Health (IDLH)

Immediately Da
Immediately dangerous to life and health (IDLH) means an
atmosphere that poses an immedi to life, would cause
irreversible adverse health effects, or wi mpair an individual’s

ability to escape from,a dangerous atmosphere.

IDLH values were in
NIOSH and OSHA
place. As a safety m
might occur from a 30-
imply that workers sh
PPE any longer tha
made to exitimmedi
low-air alarm. It's a wj
in additional mitigati

of a joint project by
pirators in the work-
in, IDLH values were' based on effects that
j Xxposure, but it was not meant to
e environment without proper
n fact, every effort should be
Id be thought of like an SCBA
indow for squeezing
remaining.

IDLH is often used t
recovery operation.

at or above an IDLH
chances of survival
of the risk-versus-g
make a positive determi

rescue and a body
osed to the product
han 30 minutes, the
er, IDLH is only part
rally not possible to
a distance.

a victim has been

IDLH is generally b ta. However, where

flammability is a sig r risk than toxicity, IDLH may
be set at 10% of the EL).
Level of Concern (LOC)

as 10% of the IDLH.
iated description of
Itis simply a safety margin
iveglimit (LEL) provides a
mable range.

Level of concern (L
Unlike the other lim
health effects that mi
of 10%—just like 10% of
safety margin to keep from entering

Y




Toxicological Terms an osure Values

r

Protective Actio
AEGLs, ERPGs,

Level of Concern (LOC), described on the previous page, is a

rough way of setting community exp its when one has no
other information. Whenever possible, emergency planning and

community protectiofiishoul n one of the following:
* Acute Exposure
(first choice if avai

* Emergency Response Planning Guidelines (ERPG)
(second choice, if n ists)

e Temporary Emerg Limits (TEEL)
(third choice, if th or ERPG)

Protective Action C ERPGs, or TEELs—
for more than 3000 in what is called the
PAC Dataset. The P, ither in printed form
or as a searchable database at the U.S. Department of Energy’s

website.
Acute Exposure G

uideline Levels (AEGLs),

oncentration above
pulation, including sus-

There are three Acute EX
each representing th
which it is predicted
ceptible individuals,

Level Description

AEGL-1  discomfort, irritation, or ce
sory effects. disabling. They are
transient sation of exposure.

AEGL-2 irreversi , dong-lasting adverse

d ability to escape.

ymptomatic nonsen-

AEGL-3

(continued next page

Y
J



Toxicologicarns anr‘osure Values
(continted)

Protective Actio ntinued)

Acute Exposure Guideline Levels ) (continued)

The process for developing Acuteﬂ
is the most comprehensive process for

exposure limits for a
on where in the revi

may be identified
AEGLs, or final AEG

re Guideline Levels
ermining short-term
herefore, depending
stances are, AEGLs
ed AEGLs, interim

AEGLs listed in the P,
However, unlike ER
time frames (10 min

present 60-minute exposures.
, AEGLs are available for five
s, 60 minutes, 4 hours, and 8

s, 30 min
i EGLs are identified

Chlorine 7782-50-5 (Final)

ppm
10 min | 30 min | 60 min | 4 hr 8 hr
AEGL 1 0.50 0.50 0.50 0.50 |0.50

AEGL2 |28 2.8 2.0 1.0 |0.71
AEGL3 |50 28 20 10 71
Sample 'eb Site

Emergency Respo!mdes (ERPG)

Emergency Response Planning Guidelihes (ERPGs) are de-
veloped by the American Industsi Association (AIHA).
ERPGs provide an esti ns where one might
reasonably anticipat osures that exceed
an hour in duration. ct anly acute health effects, not

long-term complications.
(continued next pag

>




Toxicological Terms an osure Values

i

Protective Actio iteri ntinued)

Emergency Respo
(continued)

ERPG levels are the maximum airbﬂoncentration below
which it is believed that nearly all individuals could be exposed

for up to one hour w eveloping ...

es (ERPG)

Level Descript

ERPG-1 other than mild transient adverse health effects or
perceiving efined objectionable odor

ERPG-2 irreversibl ious health effects or symptoms

that coul
tive actio
ERPG-3 life-threa

ividual’s ability to take protec-

Temporary Emerg TEEL)
Temporary Emergency Exposure Limits
by the Subcommitte
tive Actions (SCAPA)
TEELs are tempora
planning process for chemi
TEELSs are an approximati
undergo the extensi
AEGLs or ERPGs.

EEL) are developed
ssment and Protec-
nt of Energy (DOE).
itate the emergency
e AEGLs or ERPGs.
ther data; they don’t
view associated with

the same definition! as ERPGs, except

ame because of the
exposures that are
ndent.

TEELs have roughl
that TEELSs do not specify a one-hour ti
way DOE adjusts for the diff
concentration-depen




Workp
Expo

re its (WEEL)

WEEL) apply more
mergency response.
icant in a protracted

Workplace environ
to normal occupatio
However, these values may becom
incident.

established for work-
The first three below

Workplace environm
ers without any spec
represent the maxim h an average person
in average health dly on a day-to-day
basis (40 hours per week, 8 to 10 hours per day) with no adverse
health effects. Each i d by a different agency. Often
the limits established cy are the same, but that’s not
always the case. So lished limits will have a “[skin]”
notation, meaning that there’s a potentialfor dermal absorption
and that workers sh exposure.

)

established by the
ion (OSHA). These
rations that, unless
g any 8-hour shift of
verage means that one
in limits, as long as
oes not exceed the
mpliance with PELs

Permissible Ex

Permissible Expo
Occupational Safety
are time-weighted
otherwise noted, must no
a 40-hour workweek. (Til
can exceed the identifi

the average exposu
PEL.) Because PE
is mandated by law.

Recommended Expos i REL)

Recommended Ex e similar to PELs in
erages for a 40-hour workweek.
However, RELs differ fro

i t they allow for a 10-hour
shift versus an 8-hour shift an ecommended limits
established by the National Institute for pational Safety and
Health (NIOSH), not tory limi m OSHA.

ntin




osure Limits

)

Workplace Environment

(
Threshold Limi

48

Threshold Limit Vi verage (TLV-TWA)
is also a recommen limit, one from the'American Conference
of Governmental Industrial Hygieni IH). It's based on an
8-hour shift and 40-hour workweek.

4

Short-Term (TL
Ceiling (TLV-C)

Workers can exceed the permitted or recommended exposure
limits if they stay withi term and ceiling exposure lim-
its explained below. d ceiling exposure limits may
be either regulatory mmended limits, depending
on whether they’re e, another agency. (If
reference books do n the side of safety
and assume it's a re

A Short-Term Exposure Limit (STEL) is the maximum concen-
tration to which a wo r short durations (15
minutes, unless oth es above the STEL
should be at least 6 repeated more than
4 times per day. (O -STEL.)

A Ceiling Exposur
exceeded at any tim

ion that may not be
s TLV-C.)

SAM



Exposu mpared

previous pages can
“hazard ladder” that
m. This is obviously
al representation of

*ther.

Because the exposu
be confusing, it ofte
shows an approxim
not to scale, but it d
how these values stack up against

LDsg
LCso

LD|o
LCio

IDLH

Action Levels
for Emergency !
Response

AEGL

ERPG

TEEL
LoC

TLV-C
STEL

PEL
REL
TLV

A Simple Hazard Ladder Shows t' Approximate

Relation Between Exposure Valuesy(not to scale)

can’t find all of these
ooks geared toward
e o€casions, you can estimate
emember, however,

Unfortunately, there
values in your refere
workplace exposures.
IDLH or LOC if you know the
that these are approximations only.

IDLH or 3 times the

e LOC is generally a
TLV-TWA.
e Thus, IDLH is 10 times t 30 times the TLV-TWA.

>



Exposure Values Comp

W

(continued)

Odor Threshol

One more value, od imes be plotted on a
hazard ladder. Odo t concentration of a
substance in air that . stance has an odor
threshold, it’s helpful to know where i p against the toxicity
values. Does the substance have aﬁwarning properties,
alerting people to danger before they canibe harmed? Or is it
dangerous at conce i odor threshold?

thers, like chlorine,
e. When respondeérs stop smelling chlo-
se the chlorine has dissipated. It
may be because olfa has obstructed their ability to
detect chlorine by s ditionally, people vary in their
ability to detect odors atleast 25% of the population
is genetically unable nd odor of hydrogen
cyanide. So odor th but it’s far from reli-
able in judging one’s

Of course, some su
produce olfactory fa
rine, it's not necessarily




Propertie le Liquids

azardous materials
nel. Understanding
liquids can help you

&Nmmable. It does not

um temperature at Which a liquid produces
le mixture in air. The vapors may
t. However, the flame does not
ignition is removed; rather, the
e fire. (Flammable gases don't
a gaseous state.)

Flammable liquids
encountered by em
the properties of fla
to predict the degre

Warning: The word inflammable m
mean nonflammable.

Flash Point an

Flash point is the mi
enough vapor to form a
ignite if an ignition so
continue to burn whe
vapors flash and are
have flash points be

Flash point is gener most important tem-
perature in assessingthe hazards of flammable and combustible
liquids. The lower the flash point, the greater the hazard. (If
different sources lis , assume the worst
and err on the side

Fire point is the temperat
to support continuous burni
removed. It's gener:

vapors are given off
ce of ignition has been
ove the flash point.

A
gasoline vapors are gasoline vapors are gasoline vapors are
too lean to burn barely rich enough rich enough to
to flash if ignited support combustion
ﬁm \ if ignited
. Flash Point Fire Point
Below Flash Point liquid at liquid at
liquid at -50°F /-45°C -45°F /-42.8°C -40°F / -40°C
Flash Point and Fire Point o'asoline
An important safety where flammable va-
pors may be present isito eli nition sources (e.g.,
open flames, pilot lights, aterials, heated surfaces,

electrical sparks, or

) if yo‘an do so safely.



Properties of Flammable

Ignition (Autoig ioMera e

The ignition (autoi

s (continued)

f a substance is the
minimum temperatu -sustained combus-
tion, independent of ply put, it's the tem-

perature a material must reach beforegitawill ignite. (It’s also the
temperature the ignition source must

measure and should
mes in two forms:

Ignition temperature
be considered an a

* Pilot ignition involves an external ignition source (e.g., a lit
cigarette or a pilot light igniting gasoline vapors).

¢ Autoignition requir levated temperature. In a fire,
for example, conve ot air and gases to other parts
of a building. Whe re becomes hot enough that
these gases reac ures, they will ignite
without the introd ion source. This is
called flashover.

Effect of Molecular Size on “Like’ Compounds

hemical properties.
perties can help you
as propane (C4Hg)
s, the flash point and

Molecular size direc
Understanding the re
predict the hazards of “like>
and octane (CgHyg). |
ignition temperature
these properties are

Flash point and
gnition temperature
are closer together.

Flash point and
ignition temperature
are further apart.

The Relation Between Fla ition Temperature

t pagi



Properties of

Effect of Molec
(continued)

Several properties proportional to mo-

lecular size. (Again, this assumes mparing “like” com-
pounds—ones with similar chemical ¢ sitions.)

Boiling Point 1
Flash Point
Heat Output Ignition Temperature

Vapor Concentration
Vapor Pressure

\ 4
er Com nds

9
f gnition Temperature
‘apor Concentration
Boiling Point Vapor Pressure
Flash Point
Heat Output ‘

The Effect of

”Compounds

Smaller compounds ar active than larger compounds
are. Thus they vaporize ess heat is required to
reach the flash poin output is also lower,
because these com ewer lydrogen atoms (fuel).
Because smaller co ﬂ the vapor pressure
and vapor concentration are both higher. ition temperature is
also higher, because it takes more heat energy to ignite molecules
with less hydrogen.

Larger compounds ller compounds are.
They don't vaporize es more heat to reach the

flash point and boiling poi ottput is,also higher because
these compounds contain mo n. Because larger
compounds are less active, the vapor p ure and vapor con-

centration are both lower. How en an ignitable mixture

is produced, the va| c ignition temperature;
thus is takes less h 0 ca :

tion 'vapor pressure and

(See pages 5-41 to
boiling point.)



Properties of Flammable

Flammable (EX;E\Mge

Flammable (explo
air within which ignit
limit (LEL), the vap whereas above the
upper explosive limit (UEL), the re too rich to burn.
Sometimes you will see the terms Wmmable limit (LFL)
and upper flammable limit (UFL) instead.¥They mean the same
thing as lower and u ive limi

ids (continued)

entages of vapor in
he lower explosive

The wider the flam r the span at which
ignition is possible and the greater the potential risk. Conversely,
products with narrower fl le ranges will present less of a fire
hazard. Gasoline, for | a relatively narrow flammable
range (1.4% to 7.6% that, for example, to methyl
alcohol (6% to 36%) 2.5% to 100%).

losive Limit (LEL)

Flammable
Range

losive Limit (UEL)

The FI, e of oline

The lower the LEL, the greater the risk.
(4% to 75%) reaches its LEL before carl
to 74%) does.

example, hydrogen
n monoxide (12.5%

Other factors, like fla sure, also affect the
overall flammability Jlall things being equal, the

greater the flammable ra theflower the LEL, the greater
the fire danger. (When differe t different LEL and
UEL values, assume the worst and err onithe side of safety.)

re

J



Properties of

Flammable (Ex

Only atmospheres t
Consequently, many
prohibit working in an atmosphere

able s (continued)

ntinued)

EL are safe to enter.
SOPs or SOGs that

an 10% of the LEL
(That's 10% of the LEL, not a 10% ¢ ant concentration in
the atmosphere.) In part this comes from HA regulations that

prohibit working in
LEL. However, when
of a confined space,
working up to 25%
and extreme caution.*

ore than 10% of the
ot meet the definition
r responders to keep
ntinuous monitoring

0%

|Safe LMargin for Error

10% LEL (OSHA Co
25% LEL (At

Too Lean
to Burn

onfined Spaces) *
and extregme caution)

Too Rich
to Burn

100%

* The 25% guidelin
lication No. 85-115 prepared jointly by
and EPA. However, it |s age

nge
omes from the 198.)HHS (NIOSH) Pub-

SH, OSHA, USCG,
line only, developed
ust not be used as

a substitute for de s, more specific in-

formation from ap
federal, state, and

e sources, or more recent
. It is essential to leave a

and other concer the 10% LEL limit.
0 ric he UEL, never con-

Although vapors ar
sider that to be a saf
drop to within the fla

ce vapor concentration may
uri ergency operations.



Properties of Flammable

The Effect of Te er”

A combustible liquid
peratures. The co
does not generate a
hot day or in a hot environment, a ¢
reach its flash point. Both flammable a
be much easier to ignite when the tempe

ids (continued)

oint at normal tem-
ely safe because it
pors. However, on a
ible liquid may easily
bustible liquids will
re is elevated.

erating heat in the
enough, it will accel
then spontaneously |i
left lying in a pile ar
either kept in tightly that exclude air or
hung outdoors (e.g., on a clothesline) where air movement would

prevent the buildup ]heat. I

-
v,

e heat cannot dissipate fast
uction of flammable vapors,
his is why oily rags
ked rags should be

R},
A



Toorﬁqrmg
Thre eats
We often evaluate
threats: oxygen defi
extent, this is an oversimplification
chapter proves that there are mal
However, the tools provided on the fol

you compare these
is. They can also b

s of three primary
mability. To some
e information in this
factors to consider.
ing pages can help
ere the greatest risk
show other factors.

Review of the T ats

The normal atmosph
oxygen level is abov
is considered poten
part of the flammabili

roughly 20.9% oxygen. If the
n-enriched), the atmosphere
. (This can be evaluated as

Oxygen Deficiency: ks if the atmosphere
is oxygen-deficient? n of 19.5% is consid-
ered by OSHA and NIOSH to be the m|n|mum safe level. Below
that, the atmosphere’i N d responders must
wear self-contained BA) or supplied air
respirators (SAR). A APR) are not accept-
able, even if they are capat pecific contaminants
in the atmosphere, becaused 't provide responders with

100%

Oxygen-Enriched

jent Threat Zones

I Oxygen-Deficient I I

Oxygen-Enrichr)
onti




Tools for Comparing Thr

ol

imary Threats

Review of the T ts (continued)

An atmosphere with is not an immediate
threat to life. There’s’still a margin of safety. However, oxygen

deficiency does impair mental and | abilities, including
the ability to recognize and escape fro

tentially hazardous
situations. '

Oxygen Level Effects of Oxygen Deficiency
20.9% normal concentration
19.5% minimum safe level per OHSA and NIOSH, but

doesn’t address possible contaminant concentration

increasing impairment to breathing,
coordination, perception, and judgment

6% difficulty breathing, convulsions, death in minutes

Any oxygen displace!nt is also an indicatln that there may be a

contaminant present in the atmosphere. Sipce oxygen comprises
roughly one fifth (1/5 ere, a 1% displace-
ment (from 20.9% t s there is roughly a
5% concentration of por.

Flammability: If the col
its flammable range
5-23, 5-26 and 5-27
range.)

le, how close is it to
point? (See pages

s of flipoint and flammable

Toxicity: If the contaminant is toxic (or
health), how does the conce i
limits and toxicity val to 5-21 for explana-
tions of the terms.) E it gives you the data
you need to assess ri ges based on the circumstances.
For example, to distinguis escue and a body recovery
operation, you probably want to us To assess the need
for protective actions, you might wantto u ne of the protective
action criteria (AEG , Or

rwise hazardous to
to known exposure

J



Tools for Co g Thr imary Threats

(continted)

Hazard Ladder

Hazard ladders can help you visualize reats. Determine a

scale appropriate for the material in . For highly toxic ma-
terials, you might use 0 to 0.10 ppm. ers, you might want

to go from 0 to 100 ppm or 0 to 1000 ppm. *Fhen plug in exposure
limits, toxicity value_ appropriate.

o — Safe

d. For example, you
mable range and a
erature, and ambient
u to see the relation

mability (flammable
?

Hazard ladders can
can draw one from
different one to plot fl
temperature. Theiill
between oxygen defi
range). Which threa

o to 100% to plot fl
h point, ignition te

19.5%
20.7%  20. .7 19.3%

20.9%

Oxygen
Deficiency
19.5% or below

0%
7% 8%

70,000 80,000
ppm ppm

Toxicity

IDLH
or

10,000 20,000 30,00
ppm ppm ppm

Q

%

1% 2% 7% 8%

Flammability

LEL
~

3o

38
o
o]
o
o
o
o

ppm




Tools for Comparing Thr

W

imary Threats

Decision Matri
Looking only at num r can be misleading.
You must also ident if something goes
wrong. An LEL atmosphere present ediate risk if vapors
ignite. An IDLH atmosphere provideﬂape window of up to
30 minutes, althoughgimmediate exit is encouraged. An oxygen-
deficient atmospher ape window with a
good safety margin 5%.

your escape win

(LEL)
if vapors ignite

A simple decision bility of risk against
potential consequen | that can be easily
adapted to evaluate the ssociated with flammability,
toxicity, and oxygen defici

Probability o

A Simple DecisW' Easily Adapted




Tools for Conr':g Thrﬂimary Threats
(contiftied)

Decision Matri

The text below gives'@xamples of how to use decision matrices to
evaluate flammability, toxicity, and eficiency. However,
you can easily customize them by (N the criteria to fit the
needs of the incident;, Consider, too, individual objectives. Your

criteria for protectin engaged in mitiga-
tion efforts may diffe ng the public.

[7/]
8
=
[
3
o
b
=
[<]
o
Toxicity
Probability of Risk
Decision Ma at Incidents
Oxygen Deficiency: On t bility side; what is the likelihood

of reaching an oxygen-
the consequence si
protected: yes or n
deficiency at 0, 1, or

re: low or high? On
e public) adequately
ers, score oxygen-

t is the likelihood of
igh? On the conse-
ition sources: yes or
ility at 0, 1, or 2.

Flammability: On the probability side,
reaching a flammable atmos
quence side, are yo
no? Based on your

Toxicity: This category i t Variable, because there are
so many things you can measure. mine your objective,
then place the right question on the probability side. What is the

probability of reachin Hat re? or a protective action
limit? or a workplace e consequence side,
are responders (or the publi otected: yes or no?
Based on your ans

, or 2.



Chemical Physical Change
dentMvolv aterials undergoing

on)

Hazmat and WMD i
a physical or chemi

Physical Chan

When a substance changes form uid, or gas/vapor),
but not chemical composition (the elew that comprise it), it
undergoes a physicahchange (or physicalreaction). A common
example is the way ural state, becomes
a solid (ice) below team) above 212°F

(100°C). Water is sti , even though it has
changed form and a

A BLEVE (boiling li g vapor explosion) is a very
violent example of en when a liquid changes to
a gas inside a container that canhot accommodate the corre-
sponding increase i ve factor in physical
change is usually te ssure is sometimes
used to induce a ch case with liquefied
compressed gases.

The types of physic

* Melting—a chan
water). The temperat
melting point.

* Freezing—a cha (e.g., water freezing
to ice). The temp ppens is called the

ch thi
» Vaporization—a change from liquid to v!or (e.g., water boiled

freezing point.

to steam). The point of maximum vaporization (or vapor produc-
tion) is called the boilin i
Condensation—
condensing to wat
* Sublimation—a the solid state to a vapor state

without the material ev i oughya liquid state. Subli-
mation is less common than the ns above. However,
examples of materials that sublime are dty ice (carbon dioxide)

and napthalene ( i
¢ Deposition—a ch (o} id. This rare reaction
can occur as a result of a

e.g., ice melting to
ppens is called the

liquid (e.g., steam



Chemical an

Chemical Chan

Chemical reactivit
energy or undergo ¢
materials. What distinguishes che
reactions is that with chemical reacti
a change in composition; a new substa
has its own chemic

ropensity to release
rin contact with other
ctions from physical
material undergoes
is formed, one that
s and hazards.

Chemical reactions eaning they release
heat. Combustion (fir€) is an example o exothermic reaction.
Fire causes many materials to change chemically, often creating
products of combusti more toxic than those produced
by nonhazardous ma imes, however, the combustion
by-products are less n the original material. That's
why, for example, it ticides burn than to
extinguish the fire. re far less common.
These are reactions ed (e.g., a chemical
ice pack becoming re mixed).

Chemical Change .
Materials that are ai

energy when expos
quite violent.

ompose, or release

e reactions can be
Air-reactive material eferred to as pyrophoric.
Technically, pyropho M that react in dry air
versus moist air. However, one should nevetassume that the word
pyrophoric on a warning label, on a safety data sheet, or in other
reference sources is meant to ex vity to moist air. Not
everyone writing thes k the precise defini-
tion of a word befor yrophoric materials
will also react with m determined otherwise by
checking at least thr

Materials that are air-reactive but not -reactive (white and
yellow phosphorus, for example) be stored under water to

prevent contact with ials are also so water-
reactive that they wil i the air (for instance,
sodium and potassitm), under some other

substance, such as an,i l or kerosene.



Chemical and Physical C

Chemical Change . atmity

Water reactivity is t
cally change, upon c ions can range from
mild to severe. The Is can release flam-

mable gases, toxic gases, and/or corrosive solutions, generating
a lot of heat in the process. Some m an react explosively
when exposed to water, ripping the water molecules apart to

liberate oxygen. Ex substances include
sulfuric acid, sodiu e.

e (continued)

| to react, or chemi-

Water reactivity affe | will behave on rainy
or humid days. Even on a dry day, water-reactive materials pres-
ent a significant healt in contact with the moisture on
your skKin, in your ey espiratory system.

Water reactivity also
Class D extinguish
combustible metals. e using a defensive
attack and protectin ithdrawing to a safe
distance while the incident runs its course. Using water on the
burning material itse

a fire. For example,
small fire involving

Chemical Change .

Polymerization is a chemic
called monomers re
called polymers. T
semble the original n below shows how
ethylene (C,H,), the r, is transformed into
polyethylene, a chain of C,H, repeating units. Polyethylene is a
very common manmade plastic.

in which small compounds
rm larger molecules
ating units” that re-

H H H HHHHH

| | | | | | | |

c=c -c c-c-c-c-¢).

[ [ [ [ [ [ [ [

H H H H HHHHH
ethylene onomer ethylene monomer lene polymer

(C,

in transition




Chemical amrsical C‘e (continued)
Chemical Change ... Polyme!ation (continued)

bons atoms. Double
e as single bonds, so
n. Human interven-
create polyethylene,
through the careful
The reaction breaks
s, leaving an open

Ethylene has a doub
bonds between carb
ethylene is prone to
tion is not necessarily required. Ho
manufacturers initiate a chemical reacti
application of heat,
one of the bonds b
bonding site on eac (unpaired electrons)
create a very unstabl esn't allow to exist for
very long, so these incomplete molecules combine to create more
stable compounds (po ifferent polymers can be created
by varying the mono the rate of the reaction.

controlled manner.
as monomers, they
nerates heat. Heat
hic container failure

Polymerization is not'dangerous if done i
However, because p
take up more spac
and overpressurizat
in uncontrolled or runaway polymerization.

Catalysts and inhibit
to control their chemi
speed up the chemi
monomers to hook up an
catalysts themselve
be recovered and re
organic peroxides ar
If catalysts are used

ed to other products
are usually added to
e, to coax individual
long-chain polymers. The
e reaction; they can
cs industry, for example,
merization process.
crease the speed of

Inhibitors, sometim
lysts, are added to , such as to prevent
uncontrolled polyme s have a limited shelf life,
meaning that they won't sto ion indefinitely. If an
inhibitor is allowed to degrade, escape, op below the neces-
sary concentration, the resulting polymerization can cause the

container to rupture vi Li n inhibitor is not added
where needed, it ca | di

rs or negative cata-



Chemical and Physical C

Chemical Change . coMty

Incompatible che
ways that generally
tions can range from
the type and quantity of chemicals i
example, are incompatible with eac
can generate a tremendous amount of
controlled condition
ize a spill of the opp cid added to a base
or a weak base add still involves mixing
incompatible chemi ) ess violent than one
that would result from mixing strong corrosives.

e (continued)

ct with each other in
quences. The reac-
ophic, depending on
Acids and bases, for
If the two mix, they
t. However, under
e added to neutral-

You must also consi
to the scene to man
ing, monitoring equi

ibilities with anything brought
nt, including protective cloth-
ers, and other tools.

Some compatibility t right away. Rather,
they show up atthe n e, structural firefight-
ing clothing contaminated W|th an oxidizer at one incident may
burn furiously ata s or other equipment
that can’t be adequ ust be disposed of
and replaced.

SAM




Oth S
Physical Properties

Vapor Density

Vapor density is the relative weigh
to a like volume of air. Air has a mole
it is the standard against which all other

measured, it is said

Vapors or gases wi

heavier than air andiwill settle in Tow-lyi

vapor densities less than
and dissipate more re

If you don’t know the
its molecular weight
to determine its vap

All vapors are heavi .

ecules in air from a material that is normall

Gasoline vapors, fo
air. In a gasoline sf
ground and will likel

Vapors and most
heavier than‘e
(vapor density greater than

and

ity of 1.

f a gas or vapor, but do know
lecular weight by 29

rs or gas compared
ight of 29, but since
ses and vapors are

ter than 1 (>1) are
areas. Gases with
1) are lighter than air. They will rise
ose that are heavier than air.

a dispersion of mol-
y a solid or a liquid.)
1 times heavier than
will be close to the
g areas. Most gases
of some very small

Some gases are
lighter than air

Vapor Density of Va




Other Chemical and Ph

Fays

| Properties

Vapor Density (

The chart below sho f the gases that are
lighter than air, many“of which are very cl to the weight of air.

Gases That Are Lighter‘n Air

Natural"Gas * .
Methal 0.553
Ammﬁ .
Hydroge .
N .
Acet .
Hydroge .
Dib .
Nitrogen .

Ethylene
Carbon

* Natural gas consi
of other gases and od
** Ammonia becomes
absorbs moisture.

ith varying amounts

near the ground if it

her factors, external
por or gas is found:

Although vapor den
conditions can have an effect on where a
e Wind and air currents aff
with the atmosph
* Moisture in the at
vapors, causing th
e Temperature affects v
and vapors to disperse at differe
» Atmospheric pressure at different elevations will either hold
gases and vapors all disperse more readily.
e Even concentratio a centrations of heavy
gases and vapors won't as much as higher
concentrations do

es and vapors mix
disperse.

rbed by gases and
ess buoyant.

, which will cause gases




Other Chenrnd PI-‘I Properties
(continted)

Vapor Pressure

Vapor pressure is the'force exerted by vapors of a liquid against
the atmosphere or the sides of a co he higher the vapor
pressure, the greater the risk.

Vapor pressure is n 1
(mmHg) at 68°F (2

substance equals or
is a gas in its normal“state.

llimeters of mercury
vapor pressure of a
ea level, the product

While there is no offici
sure and an “unsafe”
a product whose va
mmHg at 68°F/20°C

e between a “safe” vapor pres-
e, common sense tells us that
less than that of water (17.5
i ‘reach out and touch
someone” who follo f isolating the scene
and denying entry. at a product’s other
properties and incident-specific factors tofevaluate overall risk,
but if you know the r pressure, it should
take your stress lev

pressur

Atmospheric pressu
fore, liquids will vaporize i her elevations. Take
this into consideration or pressure (which,
again, is normally m

cury (mmHg), it may'®e reported in other l

While vapor pressur:

particularly when the vapor pressure of a
The following chart shows equi
most common units.

n millimeters of mer-
its of measurement,
stance is very high.
ures in some of the

Va ivalents

760 millimeters o mHg)
29.9 inches of merc

er inch (psi)




Other Chemical and Ph
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Vapor Pressure ili tinued)

| Properties

Vapor pressure is d ity. The higher the
vapor pressure, the®more volatile a material is and the more

readily it will evaporate. A materi sidered volatile if it
evaporates quickly.

bed as being volatile
f the nerve agents.
mmHg, it is far less
a good reminder of why it’s important to
i i Ieadlng English descriptions to
al properties of a substance.

Caution: The nerve a|
because it has the
However, with a vapi
volatile than water.
look beyond the some
determine the chemi

Vapor pressure is temperature-dependentThe greater the tem-
perature, the higher chart below shows
the vapor pressure eratures.

a 760mmHg)
JE: 700
600
£
=~ 500
&
S 400
0
© 300
o
= 200
g
100
(]
>
The Vapor Pres t Temperatures

Boiling point is the temperature a the vapor pressure
equals the surrounding atmospherlc pressure at the surface of
the liquid. It is the p r production, the point
at which the liquid ragr The lower the boiling
point, the greater th se it takes less heat
to vaporize the liqui



Other Chenrnd PI-‘I Properties
(continted)

Vapor Expansi

Expansion ratio is the comparison between the volume of a
product in a gaseous state versus th of that same product
in a compressed or liquefied (cryomate. The higher the
expansion ratio, the more volume a gas wilFéccupy once released

from its container.
high expansion ratio

* Hazardous gases i le distance from the
source and greatly in he scope of the incident.

* When the product n also displace oxygen in the
atmosphere, imm ing an asphyxiation hazard,
particularly in enc nd low-lying areas.

* When gases are r
cools. Contact wi
cause frostbite.
severe frostbite in

f the container can
liquids also causes

so reactive that they
hen in contact with
on asphalt).

pace of a pressure
weakens the metal.

form extremely sh
combustible mate
¢ Direct flame impi
vessel can cause cata
When the vessel is no tand the rising internal
pressure, it will fail LEVE (boiling liquid

expanding vapor me is iMpinging on the vapor
space, consider i hdrawal.
* Cylinders or tanks“containing cryogenicliquids may fail cata-

strophically (BLEVE) when exposed t me, radiant heat, or
other high temperatures. r tank is exposed to
flame, try to remo first. If it becomes
necessary to use ire, be careful not to
spray water on th device. The escaping product

will be cold enough to ter and prevent the safety
relief device from operating.
¢ [f the outer tank has been damaged andithe vacuum and insu-

lation compromise is d danger of the product
warming much fas i intact tank. Dealing
with the resulting the cryogenic liquid
tank under these eyond the scope of
the first responde
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Specific Gravit ili rity

| Properties

Specific gravity is as compared to an
equal volume of water. Water weighs 8. pounds per gallon.
However, since it is the standard a ich all other liquids
are measured, it is said to have a specifl!vity of 1. If you don’t
know the specific gravity of a liquid, but d0 know how much it

weighs, you can divi per gallon) by 8.345
to determine its spe

In general, a liquid that has a specific gravity greater than 1 (>1)

will sink in water, wher ith a specific gravity less than 1
(<1) will float on wate ids may be referred to as sink-
ers and floaters, res|

Specific gravity, ho ctor in determining
how a substance be ample, ethyl alcohol
(drinking alcohol) h 0.79, but it doesn’t
float on water; it mix nown as a miscible
substance.

with it. It's what i

The terms miscibilit,
ably. Miscibility ref
a uniform blend. Solubili
dissolve. We usually r
in water, but many cl ved in other solvents.
Chemicals that mix i ed mis¢ible or soluble (water-
soluble), while those on’ iscible or insoluble.
Chemicals that mix with water may also be called swimmers.

used interchange-
ucts to mix, or form
ility of a product to
ing with or dissolving

to the

Miscible
Substance e Substance
(Floater) (Swimmer)

Specific
Gravity <1




Other Che nd P

(continted)

| Properties

Specific Gravit rity (continued)

Solubility is determi y polarity. In polarsubstances, such as
water (H,0) and ethyl alcohol (CZstelectrons are drawn
more strongly to one element in the ¢ und than to others.
Such is not the caseg,in nonpolar substanees. This affects how
compounds interact.

Since ‘“like dissolve ve other polar sub-
stances (like alcohol);but not nonpolar subStances (like gasoline).
Thus, polar substances er-soluble. Nonpolar substances
are not water-soluble y be soluble in other nonpolar
substances. For ex dissolve in gasoline.

mber relative to the
iscibility may be in-

Specific gravity is u
weight of water (e.
dicated with relativ
percentages. For ex
Hazards lists benze
measurable but neg

ple, the NIOSH Po
as being 0.07% soluble. lts miscibility is

onder’s standpoint.

Temperature affects
the greater its capacity t ce added to it. Thus
a hazardous material m on a hot day than it is
on a cold one. (Ga ; the warmer they are,

the less soluble the ,
Knowing how a liquid®behaves is important for fire control. With

flammable liquids that float on water, it e necessary to use
foam to smother a fire and re uction. With liquids
that sink in water, va ppressed using light
applications of water. ) liquids can be man-
aged either by diluti duce vapor production so

t
that vapors are no longer wi flammable range or by smoth-
ering the fire with an alcohol-type te (ATC) foam.

Specific gravity is i ing a dam downstream
to contain a spill tha ay. Specific gravity
would dictate wheth for miscible liquids),
an overflow dam (fo nde dam (for floaters).

(See pages 12-7 to infor‘ion on the different

warmer the solvent,

types of dams.)
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Corrosivity

Corrosivity is a me
dissolve or wear away by chemical action!
sured in terms of strength and com‘.
Strength is measured on a pH scale, wh

with 7 being neutral
while those witha p r caustic or alkaline).
(For the purpose of ¢ ste, the EPA defines

acids as those materials with a pH of 2 or less and bases as those
with a pH of 12.5 or mo 40 CFR 261.22.)

bility to corrode—to
orrosives are mea-

goes from 0 to 14,
0 to 6.9 are acidic,

Neutral 7)

The pH Scale of a Corrosive
The pH scale is a |
flects a ten-fold differenc
with a pH of 1 is ten ti

and a hundred times with a pH of 3. At the
opposite end of the

on wit H of 13 is ten times
more alkaline than o

hundred times more
alkaline than one with'a pH of 11.

g each number re-
ivity. For example, a solution
one with a pH of 2

in water. Concentra-
most common mea-

Concentration is the amou
tion may be express
surement is percent

id or base to water.
The higher the perc ; morg concentrated the solution.
Molarity and normality

ways of expressing con-
centration. Again, the higher the nu more concentrated
the solution. For example, a 4M (molar) ot4N (normal) solution
is more concentrate 3M lution.
ontin




Other Chenrnd PI-‘I Properties
(continted)

Corrosivity (co

Solutions with moretthan o acid by me are considered
“concentrated,” while those with less % acid by volume are
referred to as “dilute” Other terms usa;ientify concentrated
acids include anhydreus, glacial, and fuming.

tration in the field.
However, it is possi te by comparing the
weight of a solution With an equal amount'of water. Corrosives
are typically much heavi water. The more concentrated
the solution, the heavi

There is no easy

It is important to co
concentration is mo
concentrations (dilut
or bases in concent

d concentration, but
acid or base in low
owever, weak acids
uite dangerous.

Acids and bases damage human tissue inslightly different ways.
n as it eats away at
me degree. A base
ar more penetrating
sue produces a slip-

that tissue, thereby |
will soften and disso
and severe injuries. (Thi

pery or soapy sensation and bases, however,
the damage will cont

Is thoroughly flushed
from the body. And of thélinjury is not immedi-
ately obvious, some udave in common with
thermal burns.

Corrosives often produce im
mon for pain to be
don'’t start eating a
moisture on the skin
noticed until a person st

of the

, but it’s not uncom-

in solid form, which

they react with the

rosive on dry skin might not be
ing' or takes a shower.




Atmo ric jtoring
Atmospheric monitoring ism bg d the scope of this

book, but the followi

Key Points and

* Follow your training and departm S.
* Do not attempt to perform atmospﬁnitoring if it is unsafe
to do so or you haye not been properly trained.
* Wear appropriate
¢ Operate monitorin
manufacturer’s in
to avoid damaging‘the equipment.
¢ Allow for lag time (ad re readings are displayed) inher-
ent in all monitors, hen using extension hoses.
¢ Monitor throughou h, low, and anywhere vapors
may accumulate)
* Avoid using monit
from vehicles or h
* Periodically purg
necessary, to avoi
* Use only intrinsic
atmospheres.
* Use a combinati
provide sufficient i

accordance with the
urate readings and

use false readings.
ts with clean air, if
d reading.

safe equipment ingotentially flammable

gle instrument can
known atmosphere.

Monitoring Prioriti Atmospheres

There is no one-size nitoring instruments
should be used. It'si | and systematic ap-

the hazards and adjust accordingly. ctors can affect your
safety and the accuracy o . Examples include,

e Some monitors ar afe and cannot be used in
potentially flammable a

» Combustible gas indicators (CGls function properly in
oxygen-deficient atmospheres. It is bestito use an instrument

that monitors for combustible gases.
 Corrosive vapors ¢ m evices and cause er-
roneous readings. for corrosive vapors

while using other i ..(See next page.)



Atmosph onito ontinued)

Monitoring an ere

Do not attempt atmo, is beyond the scope
ent SOPs. The fol-

of your training, res .

lowing guidelines are provided for information only; the
order in which these are done will vaﬁvding on the potential
hazards and the equipment available.

Check for radioacti
step may not be nee
present. However,
sives incident, monitor for
radiation detectors ar
flammable atmosph

urvey meter. (This
ials aren't likely to be
faced with an explo-
joactive materials.) Warning: Many
ically safe for use in potentially

Check the unknown
as soon as possibl

le gases or vapors
gas indicator (CGl).
CGls measure flam apors in relation to
their lower explosiv also measure con-
centration in parts per million (ppm) Anything over 10% of the
LEL should be care aking further action.
Refer to department rding where to draw
the line between taki ng to a safe distance
until the flammability ri

Check for oxygen
(<19.5%) requires t
Keep in mind that an
could mean that oxygen was displaced b
contaminant. Further monitoring may be
enriched atmosphere (>23.5%) s
explosive.

ficient atmosphere
plied-air respirators.
el, even a small one,
angerous levels of a
quired. An oxygen-
nsidered potentially

Check for corrosiv
or litmus paper. Thi
tests by attaching a wet strip 0
and holding it out in front of you. (Corro
also be detected using pH or litmu

metric tubes, ionization det

s using a wet piece of pH
ne s uItaneoust with the other
paper to a long stick
liquids or solids can

Check for toxic ma ical sensors, colori-

otherappropriate devices.



Atmospheric Monitori ontinued)

Understanding etemngs

Although itis beyond
atmospheric monito oncepts you should
be familiar with so th meter readings and

put yourself in danger.
If atmospheric monitors are designeMsure a specific con-

taminant concentrat illion or percent by
volume in air, meter derstand. The chart
below shows the rel y volume and parts
per million (ppm) or

address how to use

rts per billion (ppb

% by volume ppb
0.1% 1,000,000
1% ) 10,000,000

10% 100,000,000

Often, however, met imple. For example,
the percentage rea on a combusti as indicator reflects
percentage of the lower explosive limit, not total percentage
of a contaminant g n air. Many meters
provide data based aminant concentra-
tion must be calcula tors supplied by the
manufacturer.

If you have equipme
stand the relation bet
concentration. A ¢
oxygen and other gases normally prese
Because oxygen comprises 20.9% of the g
1% oxygen displacement mea
is roughly 5% (50,0004

els, you must under-
ent and contaminant
r will displace both
in the atmosphere.
ormal atmosphere, a
inant concentration

atmosphere; thus a 1%

conclration of roughly 5%.

displacement indicaté



Hig ions

zardous. Some are
t teams must call for
specific training and
protective equipmen risk situations, leave
them for someone with more traini perience

¢ Explosives or ex Ioswely unstable .emicals. Examples

include crystallize thers from clandes-
tine drug labs, or ove or touch these
materials. Call for nel trained in explo-
sives disposal.
* Explosive atmospher
when a product is
atmosphere is ox
possible to manag
foam or water appli
* Oxygen-deficien

The following situati
dangerous enough t
additional assistanc

otentially explosive conditions exist
flammable range or when the
(>23.5% oxygen). It may be
ns by remote product control,

spheres containing
less than 19.5% o; f SCBA or supplied-
air respirators. Ke in the oxygen level,
even a small one, could mean that oxygen was displaced by
dangerous levels Further monitoring
may be required.

* Pressure vessels
oxygen displacement.
catastrophic failure (BL
shipper or CHEM

* Cryogenic mat
include oxygen d
-130°F/-90°C). Some cryogenic materi
flammable or reactive. Cryogenic contai
to catastrophic failure (BLEVE
the shipper or CH

» Etiologic agent
should be reporte
Centers for Disea

¢ Overpressurized drums. d drums are subject
to catastrophic failure when disturbe slightly. Often they
must be opened by remote mechani evices.

* Terrorist events. incidents) may involve
hazardous materi rm
hold or industrial chemical

an common house-
sible secondary e

re vessel can cause
are also subject to
osed to fire. Call the

cryogenic release
me cold (less than
are also extremely
ers may be subject
sed to fire. Contact

nfectious materials

officer and the U.S.
ion (CDC).

alsoithe added risk of pos-

illing l‘njuring responders.



lllicit Labor ies

mam of drugs, WMDs, and other

your community—in
esses, laboratories,
otor homes, trucks,

lllicit laboratories for
weapons can be fou
structures (e.g., ho
or rental storage faci
boats, or cargo cont door locations (e.g.,
farms, campgrounds, or parklands) products from these
operations can also be dumped anywﬂnce illicit laboratories
will not be readily identified as such, you t be alert to warning
signs of possible cri i ivities.

Warning Signs

Incidents involving illici
other emergencies. T

ories are generally reported as
are examples:

lation victims
an explosion
or complaint, illegal

* Medical aid calls oke in
A structure fire, p
* Investigation calls

dumping, etc.)

The following are some additional clues:
» Covered or painte
e Bars on doors or
e Chemical odors

¢ Chemical containers
¢ Stains on walls or

e Corrosion on met ‘
* Unusual pipes or co ows or walls
* Fans in inappropriate locations

* Portable generators for outdoor sites
* Trip wires, pipe bombs, IE
e Weapons

e Guard dogs

* Propane tanks wit
¢ Unusual discoloration

by traps

r attachments

alvesy (A green tint or dis-
coloration to brass valves or fitti LPG tank or similar
container is a red flag that the cyllnder ntains ammonia for
methamphetamin ery dangerous. Leaking
anhydrous ammon espiratory injuries or
death. If the cylin the valve damaged,
the cylinder can become rinjuring anyone in
its path.)




lllicit L i tinued)

Chemicals used in
the drugs being pr .

very dangerous. The information
is provided to help you recognize a
dealing with these chemicals is usually be

responder. Call for trai
Warning Odors

The previous page listed mber of visual clues that may alert
you to the presence o oratory. Sometimes, however,
the most obvious cl teristic odors associated with

vary depending on
e chemicals can be
llowing three pages
drug lab. However,

chemicals typically tine drug labs:

Solvent (antisepti
Fuel (gasoline, pa
Ether-like (charac
Vinegar-like (stron
Ammonia-like (str
Sour (metallic, irri

biting)

Let odors be a warni
can be exposed to
smelling it.

¢ Some chemicals are odorless.

¢ Some chemicals are harmful a tions below the odor
threshold.

¢ Some chemicals

¢ Some people are | ors than are other people.

* It may be difficult ne ¢hemical odor from another,
particularly where there ari micals or someone
has tried to mask the chemical odor something else.

Remember, too, tha h are not proof that you

have found a cland e dr ether the chemicals

are being used legally or il present a danger if
released from their ¢contai




lllicit Laboratories tinued)

Chemical Dang am_ab continued)
Listed below are exa

labs. Remember, m Itiple hazards. And
some present added ment. For example,

the inert gas Freon, which used to on in drug labs, will
displace oxygen in an enclosed atmo .

Examples of Flam

monly found in drug

e Chemicals

Because people ope here to proper safety
procedures, you must@anticipate that a flammable concentration of

vapors exists until you ¢ e otherwise through atmospheric
monitoring. The follo mable materials.
Acetaldehyde Nitromethane
Acetic acid entane

Acetic anhydride etroleum distillates
Acetone etroleum ether
Acetonitrile xane icric acid
Acetylene drogen Piperidine

Allyl chloride i yridine

Ammonia yrrolidine
Benzene ed phosphorus
Butylamine et ine etrahydrofuran

Carbon disulfide ~ Meth Toluene
Cyclohexane
Dimethylamine

The following are combustible materials.'

Aniline Dimethylfo Formamide
Benzyl chloride i Kerosene
Cyclohexanone o-Toluidine
Examples of Oxidizers

Oxidizers in contact with flammable or co
create explosive combinations.

Nitric acid Nitroet,e Trinitrotoluene

stible materials can



lllicit L tories tinued)

Chemical Dang continued)

Examples of Corro and Bases)

Not only do corrosives cause seve ical burns, most are

water-reactive.

Acetic acid monium hydroxide
Bromine tassium hydroxide
Hydriodic acid dium hydroxide
Hydrochloric acid uric acli Drano or Red Devil Lye)
Formic acid

Examples of React
The following chemi ith water, air, and/or
organic solvents.

Lithium ney nickel
Lithium aluminum hydride Sodium

Magnesium (turning dium borohydride
Palladium black ionyl chloride
Phenyl magnesium ite phosphorous

Examples of Poisonous icals

Many of the chemic
ingestion, and/or ski
carcinogens.

abs are toxic by inhalation,
known or suspected

Acetaldehyde erchloroethylene
Acetamide hosphine

Acetic anhydride hosphine cyanide
Acetylanthranilic aci otassium cyanide
Allyl chloride Raney nickel
Ammonia odium cyanide
Benzene Mercuric chloride -Toluidine

1,1,1 Trichloroethane
(methyl chloroform)

Benzyl chloride Mercuric nit
Benzyl cyanide
Carbon disulfide
Carbon tetrachloride
Chlorine

Chloroacetyl chloride




lllicit Laboratories tinued)

aIth C

Common Che ical Labs

Listed below are ex
chemical labs.

monly found in illicit

Examples of Flammable and Co e Chemicals
Acetone thylene itromethane
Acetylene i i iToluene

Cyclohexanol inyl chloride
Dimethylamine

Examples of Corrosive icals (Acids and Bases)
Bromine ichloride
Hydrofluoric acid uric a

Examples of Poiso Is

alonitrile
Sodium cyanide

Arsenic rbon tetrac
Arsenic trichloride hlorine
Benzyl chloride i

lllicit Biological

You may not recognize ents in an illicit lab,
but you should be a ory equipment (such
as incubators, ferme ro lates) used to grow
biological materials. icals might also be
present.

SA}




lllicit L tories’tinued)
Dealing with illicit laboratories !eyond the scope of the first re-

sponder. However, t re provided because
you need to know w r an illicit lab.

General Safety Considerati

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

already unknowin te immediately.
e Beware of hostile ps (inside and out).
e Wear full PPE, in
* Do not turn utiliti
determined that it is saf
an ignition source o,
* Treat illicit labs lik
contain chemicals
¢ Do not eat, drink,
hands thoroughly
¢ Do not touch, tast icals, containers or
apparatus. Do no ice baths.
* Observe illegally dumped containers from a safe distance.

* Do not trust conta“quently wrong.

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

to explode. Some illicit labs
ely explosive.

MD incident. Wash
or smoking.

General Tactica
* Once you've identified icit laboratory, pull back im-
mediately, secure h an isolation zone.

Request assistan rcotics officers, the

teamfina
FBI, and/or other
* Position responseWehicles at a safe distance, pointing in the

direction of egress if possible.
¢ Preserve evidence as much
¢ For small fires, us dioxide extinguish-
ers. If necessary t , try to contain runoff
water. If possible, and let the chemicals burn
instead. Consider eva i reas downwind of the fire.
¢ |nthe event of a fire, discontin and leave the struc-
ture once chemicals or drug apparatus‘are discovered.

* Use positive pressure ventilati ear the structure.

e Ifthedruglabisi w your department’s
SOPs for confine aces,
* Isolate and decon_contal rsonnel and equipment.

» Expect significant ste pr!uct requiring proper

disposal.



atT
Large-scale disasterssuch aMJake ods, and hurricanes

may create numerou e incidents will need
to be prioritized (tria

Area and Population Impacte

Many factors affect the decision makinﬂess, not the least of
which are the hazards,associated with the €hemical(s). The area
and population thre ignificant factor. You

should assess the p y this information to
the incident comma

in the direct area of the release.
s to a safe refuge area or must
ical care? How many people

Direct life hazards invol
Can these people mo
they be rescued? Do,
need assistance?

lations downwind or
ople are impacted?
ommended? What
fficient resources to
me do you have?

Extended life hazar
downstream from th
What protective acti
options are availabl
implement protectiv

s are required or i
if you do not have

e incident. What is
emicals reach areas
rains or other water
se things?

Exposure hazards d
the risk of the incident es
where victims are trap
sources? What can

Resources Req

Another factor to consider is the level
the incident mitigate itself wi
the problem be hand
a trained hazmat te.

gation needed. Will
rintervention? Can
Or does this require

It may be necessaryinam
tions, such as slowing a release to a
than stopping it entirely. You can help t

measures that can br'un

ceptable level rather
entify intermediate
ources arrive.



This chapter provides general inform
contamination, patient d
and symptoms of h
handling the dead, ¢

dical providers, and
medical support for esponse personnel (including treat-
ment of heat and cold e

me emeémber, however, that
your standard operating procedures and local protocols
take precedence over these general guidelines.
Note: Medical infor s
chemical warfare agents, bi

events is covered ing@€hap

the risk of secondary
age, common signs
reatment protocols,

rist events involving
gents, and nuclear
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Secon ination

A person exposed
contaminated with it
other words, has th
a risk of secondary

| is not necessarily

is contaminated, in
body, there may be
r transfer) to others.

The Risk to EMS Personnel‘
(Based on Typeof Chemical)

ose a risk of second-
ary contamination to ntact with product on
a patient’s skin or clothing. The information is adapted from the

Hazardous Materials [ anagement Protocols published
by the California EM

Chemicals That Pr t a High'Risk

Concentrated cor!

Cyanide salts

Hydrofluoric acid

Hydrogen cyanide,
PCBs (polychlorin
Pesticides and he
Phenol and phen
Radioactive liquids an
Many products that
nitriles, aniline, an
e Many other oily or

Listed below are exa

g., nitrates, nitrites,

C dusi‘wd liquids

Chemicals That Present a Low Risk

* Asbestos

* Most gases and
amounts on clothi

* Weak acids and ept hydrofluoric acid) in low con-

centrations
* The vapors of weak acids and ba pt hydrofluoric acid),
unless clothing is soaked with the prod

¢ Gasoline, kerose
* Smoke and by-pro excluding those from
chemical fires)
¢ Small quantities of
xylene, paint thin

dense in significant

rbon Solvents (e.g., toluene,

d chI‘ated degreasers)



Secondary Contamination (continued)

v

The Risk to EM
(Based on Pati

(even those that are

* Patients exposed
highly toxic) are not'likely to pose a risk f secondary contami-
ensed in significant

nation unless the gas or vapor
amounts on clothing, skin, or hair.
» Patients whose skin, hair, or clothing is"grossly contaminated

with a solid or liqui vapor) may contami-
nate responders -gassing vapor.

* Once patients h contaminated, they
generally do not present a risk of secondary contamination.

Author’s Comment

Most experts tell u
decontaminated, th
tamination. Thisis g
some important que

at once patients have been thoroughly
k of secondary con-
Is short of answering

First, how do we kno
taminated? There a
For example, pH pa
rosives, and a radiati
radioactive materials. H
the judgment of the d
we allow them to se
the basic principles
tion, and what deco

that a patient has bgen thoroughly decon-
o to test our results.
for presence of cor-
to check for residual
most cases, we're relying on
tients themselves if
ortant to understand
patient contamina-

res are appropriate

might either be unnecessarily fearful ing for patients who
don’t present a risk of seco ion or be too quick to
touch those who do. hesitant to question
the adequacy of de ts.

Second, what about thos
decontaminated—when we decide ort our decon efforts
because the patient is in critical condition;’deteriorating rapidly,

or in danger of hyp, i e the sheer number of
patients requires us tly?

ts are not thoroughly




Secondary amin continued)

Author’s Commentary (continued)

Decon efforts should
of secondary conta
danger. (Refer to page 6-3 for a list of ch
high risk of secondary contamination:
remove contaminated clothing and run
emergency decon.

efforts, you should u
isolation procedure
the ambulance (pag .
from a toxicologist or poison control center.

re’s a significant risk
s and our patients in
icals that present a
inimum, you should
se patients through
ore thorough decon
and body substance
ecautions to protect
idea to seek advice

Third, what is the rij
patient’s exhaled air,
other authors don't
However, it’s a very
several medical prof
input. | believe the fo
thinking across the country.

ary contamination from the
, or other body fluids? Most
iomy let alone answer it.
discussed this with
ecialists to get their
ent the predominant

It’s rare for EMS per:
tion from residual h
blood, emesis, or ot
Occasionally we'll hear stori
hospital personnel s
Often the exact cau
us to wonder if it wa
(perhaps even hyste
tends to shake our confidence.

condary contamina-
atient’s exhaled air,
it is not impossible.
ed incidents where EMS or
ile caring for a patient.
determined, leaving
e or something else
ut such incidents, it

us material are im-
risk. For example, a
patient who ingested sticide in an attempt
to commit suicide p risk than one who inhaled
a minute quantity of a nerve i errorist attack, even
though nerve agents are far more dea ordinary pesticides
are. A patient who intentionally ingested a‘hazardous material in

an attempt to commitgsuicide w, more of it in his or her
onti

Amount and route of ex
portant factors in de




Secondary Contaminati

Author’s Commenta’cor'

body than one who ental. If that patient
vomits soon after in ch of it will be in the
patient’s emesis be time for it to be ab-
sorbed into the bloodstream. The e that passes before
the patient vomits, the lower our ris ndary exposure.

continued)

The volatility of a h
The higher the vap
sipate into the atmo.
body fluids or exhal

an important factor.
he material will dis-
carried in a patient’s

We also need to consi azardous materials act on the
body. Let’s once ag scenario of a terrorist attack
, there’s a limit to how much
ming fatal, and once
hale any more of the
agent. Respiratory a actor. Second, nerve
agents do their dam ylcholinesterase en-
zyme in the nervous system. The agents aren’t roaming around
free in body fluids y to attack someone
else. What little re exhaled after a few
breaths. So our risk an do the same kind
of analysis with any etermine the relative
risk, although it’s best to co a toxicologist or your local
poison control cente

Some of the biologi different in that the
diseases they ultimately produce can be€asily transmitted from
one person to another (e.g., smallpox an to a lesser degree,
pneumonic plague and viral hemo vers).

patients can inhale
a patient stops brea

Universal precautio isolation procedures
(page 6-8) go a lon ing’us from any residual
hazardous material ient’s e aled air, blood, emesis, or
other body fluids. For example; et masks provides a
barrier against chemicals on the lips or sis. Using mechani-

cal devices for artificial respiration allows“us to keep our faces

away from the patirer e risk of exposure to
onti ag



Author’s Commenta

anything in the pati
basins or articles ¢
fluids contains the
function safely.

ble-bagging emesis
tient’s blood or body
s and allows us to

Finally, the textbook
Warfare, published

mical and Biological
f the Surgeon Gen-
eral, addresses the ination to surgeons
handling wounds col | warfare agents. The
information in this book can give us further confidence in being
able to safely care for t indicates, first of all, that only
the nerve agents an present a hazard from wound
contamination. The t addressed, cyanide, is vola-
tile enough that it's unlikely cyanide will remain in the wound.

The book indicates e agent or mustard
vapor off-gassing fr or not significant.
However, direct contact with liquid agent in the wound (specifi-
cally “chemical agen i - “thickened agents”)
is a concern. Thick solved as quickly in
biological fluids, no tissue as rapidly as
other agents. Thick ed systemic toxicity
and can persist in wounds large fragments of cloth-
ing have been remo thickened agent, is
absorbed less quickl gents are and may persist
in a wound longer t [o}

Because vapor off-gassing is not a concern, no respiratory protec-
tion is required. However, personn vised to wear a pair
of well-fitting (thin) but ouble latex surgical
gloves and to chang re certain there are
no foreign bodies or wound. Thin butyl
rubber gloves will ha kthrough for 60 or more minutes in
an aqueous base. Double [a illhave no breakthrough
for 29 minutes in an aqueous medium, should be changed
every 20 minutes to provide a safety buffer. This is especially

important where pur ;



Secondary Contamin

o TR

continued)

Universal Prec

Body Substan ures

If patients have bee inated, you shouldn’t
need any special PPE to treat patients in the cold zone; universal

precautions (barriers, handwashin tions to prevent inju-
ries) should suffice. When in doubt, use additional body substance

isolation procedure

* Remove all leath rials that cannot be
easily decontami
* Wear medical exam gloves. Double-glove if appropriate. (Use
leather gloves over e s for extrication or other activities
where there is a ri
contaminated leat
* Change gloves b
* Use a NIOSH-cert
caring for patient
mission. (If possi
* Wear eye protecti
e Wear a full-sleeve
able shoe covers
these items shoul
¢ Replace wet or co
ing as soon as practic
¢ Use pocket masks
respiration. Do n
Do not recap, cut,
puncture-resistan

r (or equivalent) when
s by airborne trans-
e patients also.)

or a face shield.
isposable isolation

wn or apron, dispos-
d cap. (If possible,
r.)

ther protective cloth-

s to provide artificial
resuscitation.
Dispose of them into

ds.

act. Use plain soap
obial agent or water-
less antiseptic ag or suspected to be
infected with a hig ious disease. Pay special attention

to the areas under the ils.and between fingers.

* |If patients have undergone only con, consider using
duct tape to secure openings in your protective equipment.

¢ |f patients are con

i db rated corrosives or sub-
stantial amounts o or ids, consider wearing
chemical-resistant cover: over exam gloves).

(Check with your chemical compatibility.)

for routine handw




Secondaryramina‘continued)

Transporting P the Ambulance

If patients are thor and do not present
a risk of secondary(gontamination, no special precautions are

needed to prepare the ambulance er, if that’s not the

Vi
case, take the following precautionsﬂded.

Transport patient ceiving centers” that
meet the require zmat exposures.
Consider transpor es, or other vehicles
that are easier to decontaminate than ambulances are.

Use multiple ambulancesiifiaceded—some for patients who have
been fully deconta some for those who haven't.
Wear appropriate ge 6-8.)

Get equipment or ill need for patient care ready
in advance to minj inating other equip-
ment by reaching gloves.

If appropriate, use exposed equipment
that is not disposable or difficult to decon (e.g., backboards,
straps, leather products, and ribbed seatcovers.) (While some
agencies promote i e with plastic, others
prefer not to do s ly limited protection
and can delay pat epartment SOPs or
local protocols.) Consi urney mattress and
placing patients on co instead.

If appropriate, co c. (Some agencies

recommend usin a idual contaminants.
Others recommen ecause it increases
the risk of chemical absorption and can*hamper patient care.

Follow your department SOPs or local protocols.)
Double-bag containers (e.qg., poi ) that you bring with
patients to the hospi
If possible, leave
Don'’t bring patien
to do so by hospital p
Decontaminate or discard con uipment afterwards.
Inventory discarded equipment for costirecovery.

Conspicuously mark contamin bulances, and don't put
the ambulances b Vi ave been decontami-
nated. (Exceptio mas ents, it's acceptable
to keep ambulances in s taminated patients
have been transp
Update all docume

fresh air.
ncy department until told



Patien con ination

The following page cusMatie econ. Other decon
information can be f - 2-60.

General Conce

* Assume patients are contaminat roven otherwise.
* Promptly remove contaminated clot shoes, jewelry, etc.
Doing so can remgve 60% to 90% of the'contamination.

* Prevent inhalatio g clothing over the
face. Cut clothin g careful not to cut
through evidence fragments).

* Have conscious patients assist to the extent that they are able.

e Ifthe material poses life, start with emergency decon.
You can set up a decon operation afterwards.

* Make patients as ible before transporting them
to a hospital. Onl i ndition, deteriorating
rapidly, orin dange ou transport patients
who have not bee ated. First, however,
remove contamin ncy decon, and take
precautions to pro rsonnel. (Most hos-
pitals have only limi

* If possible, use de
detectors) to checl

* Monitor patients’

* Protect patients’ mod
from onlookers and
provide patients or blankets.

* Make plans to de ogicalfeffects to responders
and patients, incl M

* Have law enforcement personnel manage criminal suspects or
other potentially violent people.

* If emergency responders n
in place until proteeti

* [f police officers ne
handled and rend .

* Transfer patients to ardsgor stretchers before
handing them to EMS personn Id zone.

* Ensure that patients are medically evaluated after decon.

¢ Decon service ani ., Segi dogs and rescue dogs).
If possible, use th elp keep the animals
calm and prevent el.

* If possible, preser idencefound during decon.

* Document the de h pat"\.

H paper or radiation
tion on patients.

g decon.

ssible. Shield them
e decon is complete,

e their SCBA masks
decontaminated.
eapons are properly



Patient De

minal‘;ontinued)

itizing medical treat-
in the chart below.

Decon Versus

The recommendatio
ment and decontam

[

Contamination Priority Based on Medical Condition
Level Toxicity Critical Unstable Stable
heavy high both decon decon
heavy low medical both both

light high both decon decon

light low medical medical both

Critical: ~ Airway compromised, serious shock, cardiac arrest,
life-threatening trauma or burns.

Unstable: Shortness of breath, unstable vital signs, altered level of
consciousness after exposure, significant trauma or burns.

Stable:  Stable vital signs, no altered level of consciousness, no
significant trauma or burns.

Chemical in eyes: Flush eyes immediately and thoroughly.

Summary o dations for
Prioritizing ntamination

Medical Care: Whe atening injuries, the
need for medical ca eed for decontami-
nation. However, gr ne while treating the
injuries and before t hospital.

sporting patients

n, if they’re contami-
a higher priority than
are without PPE that

Decon: Unless patients are in criti
nated with a highly toxi
medical care. It mig
protects against exp

Both (Combined Priorities): clear winner; medi-
cal care and decon are equal priorities he protection of the
patients and EMS providers alike. atment for life-threatening

injuries should be re id decon. Again, how-
ever, it might not be tore ut PPE that protects
against exposure.
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Patient Decontaminati

Decon Solutiorr v

Your primary objecti
body as quickly an
available. It's help ocols with standard
solutions you can use for any incid ou should make it a
practice to consult your poison contw, safety data sheets,
and other appropriate resources to detefmine the best way to
decontaminate pati rial involved. Realize
also that you may n ne decon solution to
flush the skin or eye tinititself may make
it necessary to use f your decon efforts.

continued)

he materials from the
by the best means

The Preferred Optio

unts of plain water works well

eyes. Water is usu-

the way hypochlorite
or other solutions 0 worry about incom-
patibility with cont due of water-reactive
chemicals can be flushed with water once the majority has
been blotted or wi is not as effective as
soap and water at le materials. Nor will
it deactivate any her solutions some-
times can. But when i ater or seek advice
from your local poison Use lukewarm water if
possible. Hot wat to open, allowing the
contaminant to pe ter can cause pores
to close, trapping y. It also increases
the risk of hypothefmia. Use low water'pressure and a gentle
spray to avoid forcing materials into the pores.

e Soap and water: Mild liquid rgent is safe to use
under most conditi ove oily orinsoluble
materials. It does e hypochlorite. Nor
is soap likely to h eone has an allergy
to soap. Do keep es, however.

* Saline: Saline solutions are g g the eyes and open
wounds.

* Surgical irrigation solutions:
recommended fo

e Water: Flushing w
to remove most m
ally readily availabl

ical irrigation solutions are



Patient De mina ontinued)

Decon Solution

Other Possibilities Desirable)

* Hypochlorite solutions: Many so, ggest using a freshly
mixed 0.5% hypochlorite (sodiumﬁi}um) solution. How-
ever, many medical experts strongly reeommend using plain
water or soap an
for using hypochl
* Hypochlorite ca
fore, it should b
It must never be use
wounds, on nerv
e |t can cause s
greater than 0.5
flush the body
hold bleach (5.
¢ |t often requires 15 minutes to be ef-
fective, which i r skin irritation.
* Hypochlorite can react with some chemicals (e.g., riot control
agents), so you ical compatibility first.
¢ Military decon k con kits for use on
nerve agents orm its are of most value
on the battlefield, w water is limite dditional details are
beyond the scope of this
* Absorbent materi s on chemical and
biological warfare
or detergents, ear

ry pewders such as soap
% in an emergency to
absorb contaminants from the skin. However, avoid using such

materials when they could further contaminate open wounds.

decon protocols call
owing concerns:
ssue irritation; there-
sed on skin and saft-tissue wounds only.
in abdominal wounds, in open chest
rin the eyes.

articularly in concentrations
t make it correctly and should
s. If you use house-
10:1 dilution.

Emergency De Vapors

Patients exposed onl apors who have no skin or eye
irritation need no further anfidentified below. If skin or
eye irritation exists, flush the ski s. Some gases and
vapors are highly toxic by eye and/or ski sorption.

¢ Move the patients i
* Remove contaminated clo trap gases or vapors
next to the patients.

* Give high-flow ox
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Patient Decontaminati continued)

Emergency De fm Contact

* |f patients are gros

ith copious amounts

of water. Carefu d clothing to avoid
spreading the m the body. Prevent
inhalation exposures by not liftin ing over the face. Cut
clothes off if necessary, being caWrotect evidence that
may be on the clot es. Then flush the patients again.

e If contamination i inated clothing first,
then rinse just th han the entire body.
(With products t k, cleansing with a
mister, wet towel, @r moist towelette may'be sufficient.)

e If the chemical is water-reactive, wipe as much as possible
from the body befo emaining product.

* Use water or soap r oily or nonsoluble chemicals,
use mild liquid so t. Don't use anything harsh.

* Use lukewarm w. ter can cause skin
pores to open, all to penetrate deeper.
Cold water can ¢ pping contaminants
in the body. It als ypothermia.

* Use low water pressure and a gentle spray.

* Avoid irritating or i intact skin.

* Do not try to neut ody unless directed
to do so by your p ther qualified expert.
Heat from neutralizati cause further injury.

¢ Decontaminate the head{i with contaminated eyes,
mucous membran hey will more readily
absorb hazardou in will.

* Avoid flushing the ose, mouth, wounds,
or other uncontaminated areas of the bady.

e Pay particular attention to areas of the bedy where chemicals
may become trapped (e g., hai ars, nail beds, arm-
pits, skin folds, a ove wigs, toupees,
and artificial limb:

* Avoid spreading ¢

e Limit the emerge
management of ABCs and i

* |solate contaminated clothing, shoes
plastic bags labeled with each

* Protect the patien
* Dry patients pro on
them with blankets™or dis

for hypothermia e

gh overspray or splashing.
activities to gross
e cervical spine.

d jewelry in double

plete, and provide
Anticipate and treat



Patient De mina ontinued)

Emergency De t

Promptly flush the tten a solid or liquid

substance in their e ce is water-reactive)

or if patients have been exposed to vapor and are expe-

riencing eye irritation after being rerﬁom the hot zone.

* Flush eyes with w i i at least 15 minutes.

* Use a low-pressu juring the eyes.

* Flush from the in the outside to avoid
flushing the mate rom one eye 1o anether.

* Direct patients to remove _contact lenses, or carefully do it for
them. Put contact | afe location.

* Have patients kee en while you are flushing.

* Keep patients fro eyes.

Emergency De Ities

¢ Start with patients who need immediate medical attention. Send
people who are asymptomatic and unsurg they have been con-
taminated to a saf her assessment.

* Be expeditious, or ave to seek medical
attention elsewhe tion to others.

ntrol to prevent or
minimize panic and un

¢ [f water is limited,
water to deconta

¢ Place each perso sions in a separate
bag, and tag each®ag with the person’s‘hame.

re you have enough

Decon of Emergenc

The following are
emergency respond

e Have responders weaWrotection and latex
gloves until contaminated outer clothing'has been either de-
contaminated or r in plastic bags.

* Have spare SCBA h an change air bottles
during decon if negded. T the risk of respond-
ers breathing contami sing from their PPE.

* Be alert for signs r che'al exposure.

r decontaminating




r|ag

When there are m patle n emergency personnel can
handle simultaneously,.i triage patients. The
goal is to do the gre st number of people.
Triage may take di team may perform
an initial triage to pr ue and decon. EMS
personnel may triage patients agai ical triage) once they
have been decontaminated and mﬁthe cold zone. The
following are some basic guidelines to supplement your depart-

ment SOPs.

Basic Guidelin

e Ensure your safety b

* Wear appropriate

* Call for assistance

* Direct the walkin
This will separat
more severe injuri

* Use a systematic do not miss anyone.
Deliberate search%patterns may be necessary, depending on
the number of patients, where they aredocated, and whether
or not they are vi le.

* Use a standard tri s that other respond-
ing personnel will

e Perform a quick asse
threatening airway an s that can be quickly
taken care of, tag n to the next one. Do
not get stuck with t.

* Periodically reass Mncident. Some pa-
tients may deteriorate as time goes by.“Others may improve.
Priorities may change as more resourcg8 become available or
as patients are transporte

e If you pass triag
briefing that inclu

roaching patients.

nal resources will be needed.

ove to,a specific safe area.
ries from those with
b easier.

ient, correct any life-

one else, provide a
red; an estimate of
the severity of inj atel on triage, treatment, and
transport already und ests already made

ny requ
for additional personnel and su
* Maintain a record of all patients, their ical conditions, and

to which facilities eb n.

» Consider setting u at eas based on patient
priority to help you keep and better care for
their injuries.

J



Special Triage

Several factors may
cedures or to adjust

(cont‘)

dify your triage pro-
gn patients to.

The risk to responders. It may be ary to write off some
patients if you are unable to adequatel rotect yourself.

The number of pa

Your ability to ade while wearing PPE
orworking in an at y is limited. In some
cases, the best you'may be able to do is/distinguish between

those who are still moving and those who are not.

The toxicity of the e more toxic the material and
the greater the ex| re serious the injuries may be
and the greater th pt decon and treatment.
Patient condition.
to factors other t
distress, or shock
and other compli
of survival even further
Whether children
and faster respirat
onset and more pri
an equal exposure.
Time needed to ade atients. Remember,
however, if you co ures for the sake of

prompt treatment, risk of secondary contami-
nation to others.
Time required to transport the patients 1@ medical facilities.

The availability of appropriate receiving, centers for hazmat
exposure victims.
The availability of s uma centers or burn
units) equipped to injuries.

The ability of loca ndle the number of
patients. Patients tob pread out among multiple
facilities to avoid overwhel

Y

ma, cardiovascular
of hazmat exposure
e patients’ chances

of their smaller size
perience more rapid
0 adults who receive

6-17

o
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Triage (conti )

The Four Basic iag*gon

Patients are normall
the severity of their i
agencies may refer

Immediate (Red Triage Tag) ‘

e These are patient
are likely to surviv
prompt transport .

* They require med attention within utes (essentially the
“golden hour”) for survi

* This category incl
circulation is com

categories based on
of survival. (Different
ifferent names.)

atening injuries who
te medical care and

s whose airway, breathing, or

Delayed (Yellow Tri

ed definitive medical
d transportation can

* These are patient
care, but are relati .
be delayed temporarily.

* This category incl i
injuries, but the p.
significantly over

tially life-threatening
ected to deteriorate

Minor (Green Triage Tag

* These are patient re mimor and who may need
only minimal care 4

* Their status is unlikely to deteriorate over days.

* They may be able to assist in their own are.

* The walking wounded are au i ategorized as minor
until you can asse njuries are generally
less severe than t patients.

Expectant (Black Tri

 This last category is for people who areunlikely to survive given
the severity of injuries, level of ilable care, or both.

* Palliative care an li provided if there are
sufficient resourc



The START Sys

The START (Simple ent) system is used
by many response here for your con-
venience. However, you should foll department SOPs.

As you assess patients, proceed in an lerly and systematic
manner so that you r assessment should
take no more than The chart below is

a quick reference t he chart has been
modified by this aut o fit the format of this book.)

1 - Identif

Reposition brea 0 )

airway greater than 30/min?
\No
eck Circulation

Is patient
breathing?

radial pulse
absent?
or
Is capillary refill
than 2 seconds?

Presumed
Dead (Black)

Immediate Secondary
((REL)] (Yellow)

ide to lthe START System

Quick Refere
Identify the Walking Wounded

Start by directing th g move to a safe area.
The walking wound re tegorized as minor
em f

until you can asses




Triage (conti

m Med

The START Sy
Assess Breathing
and clear the mouth

ts, you may have to
ine.) If these simple

If the patientis notb

of foreign matter. (In mass casualt

forego normal precautions to protec

steps do not prompt the patient to start breathing, consider the pa-
to the next patient.

tient dead and attac
Consider patients to are breathing faster
than 30 breaths per minute or (2) they werenot breathing on their

own but began breathin n you opened the airway. Attach a
red tag, then move o patient.

wn at a rate slower than 30
ulation).

If patients are brea
breaths per minute,

Assess Circulatio

You can assess circulation in one of two ways. One is to check
the carotid pulse. If i i k or irregular, tag the
patient as immediat n to the next patient.
If the pulse is strong (mental status). The
other option is to check ¢ sing on the nail beds
(or the fleshy part of the fj atch for return of color
once you release pr Il is slower than two

seconds, circulation “Tag thgypatient as immediate
(red tag), then move Hapillary refill is faster
than two seconds, g@'to the next step (mental status).

You can quickly check for bleedi

bleeding severely, p
or one of the walkin

Assess Mental Sta
Ask the patient to follow simple comma‘, such as “blink your

eyes” or “squeeze my hand.” If atient is unresponsive or
cannot follow simple d ient as immediate (red
tag) and move on. ep simple commands,
tag the patient as delayed ove on.

ell. If the patient is
nd direct the patient
ct pressure.



Common FMmptoms
of Hazm Xposure

Per NFPA 470, EMS
toms of exposure to
signs and symptoms may be immedi
depending on the specific product i amount (dose) and
duration of exposure, and the patient’s size|and general state of

health.

Note: When two or

effect may produce

(Common signs and s sociated with chemical warfare
agents, biological w and nuclear weapons are ad-
dressed in Chapters , espectively.)

Corrosive materials (Me skin damage that

generally resembles thermal burns:

the signs and symp-
emicals. Presenting
elayed and may vary

Ived, the synergistic
ns and symptoms.

Corrosives

¢ Pain, tenderness,
¢ Redness or other
 Sloughing (shedding

Acids and bases da
acid will cause the ti it eats away at that
tissue, making it ha etrate. A base will
soften the tissue, creating more penetrating and severe injuries.
(This softening of the tissue produces a slippery or soapy sensa-
tion.) Often the extent of the inj i mediately obvious,
something corrosive s) have in common
with thermal burns.

Eye involvement ¢ in:
¢ Pain and photophobia (abnormal sen ty to light)

* Tearing

e Spasmodic winki
* Decreased visual ity
[ page‘

different ways. An




Common Signs an ptoms
of Haz e ntinued)

Corrosives (co

Effects to the respir de:

¢ Pain in the nose, mouth, throat, t
Difficulty swallowing and breathing
Coughing

Hoarseness
Abnormal breath
Weakness, dizzin
Tachycardia (very fapid heartbeat)
Tachypnea (very rapi ing)
Cyanosis (bluish ¢ in and mucous membranes)

Where there is gast i nt, signs and symp-
toms can include:

Chest pain
Abdominal pain and tenderness
Oropharyngeal busns

Difficulty swallowi
Drooling

Muffled or slurred
Vomiting (sometimes

Pulmonary Irrit

Pulmonary irritants, mlorine, attack primar-

ily the respiratory system. Signs and symptoms include:

Coughing

Airway and pulmo
Difficulty breathin
Hoarseness or stri
Fatigue

Cyanosis (bluish color of the skin
Increased mucous secretions

Chest pain
Altered level of coﬁ
Respiratory arres

-pitched breath sound)

cous membranes)



Comm ns an ptoms
of Hazm ntinued)

Pesticides

Pesticides, such as organophosphates andicarbamates, primarily
attack the central nervous system, g

Salivation
Lacrimation (teari
Tremor

Loss of bladder a
Miosis (pinpoint pupils)
Abdominal cramps
Bradycardia (very
Vomiting and diarr
Headache
Anxiety
Respiratory depre
Seizures

Nerve agents (e.g., sarin, ,
organophosphate pe:
For more informatio

d VX) are similar to
0 times more potent.
pages 9-13 to 9-16.

Chemical Asphyxi
Chemical asphyxian and carbon monoxide,
commonly produce

Anxiety
Headache
Hyperventilation
Dizziness and fai
Muscle weakness
Chest pain
Difficult or labored bre

Seizures

Coma




Common Signs an ptoms
of Haz e ntinued)
Hydrocarbon (
Hydrocarbon (organ lene and methylene
chloride, commonly produce:

¢ Skin irritation
¢ Dizziness and weakness
¢ Chemical conjun
brane on the eye
Headache
Drowsiness
Chest pain
Cough
Tachyarrythmias (
Stupor
Respiratory depr
Pulmonary edem
Coma

e conjunctive mem-
the eyelids)

I

heart rhythms)

Phenolic Compeunds
Phenol and related ause:

¢ Red, inflamed skin and
and blisters

mbranes with possible burns

¢ Burning eyes

* Respiratory irritati

* Nausea, vomiting rrheq, al pain

* Headache

¢ Weakness, confusion, and excite owed by coma
L]

Pulmonary edema



Comm ns an ptoms
of Hazm ntinued)

Nitrogen Comp

Nitrogen compound , hitrous oxide, and

nitrogen dioxide, commonly produc

e Cough

Irritation of muco
Rapid, weak puls
Difficulty breathin
Pulmonary edem

Fluorine Comp

Fluorine and related’éompounds‘are highly toxic, producing:

e Deep burns that a at first, but that later
become very pain
Eye irritation and corneal damage
Shortness of brea
Choking and resp
Pulmonary edem
Rapid, weak puls

Cardiac arrhythmias
Central nervous sys
Opiate Compo

Opiate compounds, such as morphine, codeine, thebaine, and
heroin, in moderate doses can excit tral nervous system,
producing euphoria. Ho hich work on specific
receptors in the brain n of pain, are central
nervous system dep nly produce:

Drowsiness and Iethargy
Respiratory depressmn
Nausea

Constipation

Miosis constrlctew

Seizures

Coma [




EMST men tocols

ral gm for any hazmat/WMD expo-

tidotes. Patient care
and symptoms.

The following are g
sure. Note: Few pr
usually consists of t

Safety - Your Fi riority

* Size up the incident for signs of cm)r terrorist activity.

* Do not go into the het zone unless you aretrained and equipped
to perform a resc to do so. If patients
can walk, direct th ge area. Otherwise,
wait until they ca iate personnel.

* Unless you are a horlzed and equipped to provide patient
care in the warm zo ntil patients have been fully de-
contaminated and 0 you in the cold zone.

* Make sure patie rred to clean backboards or
stretchers when b tamination corridor.

* Wear proper PPE. n thoroughly decon-
taminated, most dary contamination;
thus standard uni equate. However, if
you will be in the PE may be required.

* Avoid contact wit blood, vomitus, and
other body fluids.

rm zone, additiona
atients’ exhaled ai

Patient Assess

* Determine whether
medical supplies,
* Determine the pr

rsonnel, equipment,

were exposed; the
type, concentrati sure; the number of
times exposure occurred; whether patient reactions were acute
or chronic; the length of tlme that ha ed since the incident
occurred; and patient a g exposed.

* |dentify open wou of entry for contami-
nants and other as y affect the material’s
interaction with th

* Recognize that hazmat
consciousness that can impact t
you get while taking patient history. Yo
may also be ham djust accordingly.

* Evaluate the poterr and plan accordingly.

» Consider whether nce on their bodies

or clothing that s d and secured if possible.

se an altered level of
ity of the information
hysical assessment



Basic Life Sup

EMS Treat Proto«‘continued)

The instructions bel ts. If contaminated

patients have not

inated, refer to the

patient decon guidelines on pages 6- -15.
Move patients to a safe area.

Triage patients as
Administer oxyge
Provide artificial r not breathing. Use
a pocket mask with'a one-way valve, ag-valve mask, or a
forced-air respirator. Do not use mouth-to-mouth resuscitation
if patients pose a ri ary contamination.

Provide CPR if pa pulse.
Suction patients’ ed.
Place patients in
scious, position th
Keep patients qui
Reassure patient at you are doing.
Maintain patients’ normal body temperatures.
If patients had co i or cryogenic mate-
rial, thaw frosted r. Do not rub frozen
parts. Handle pat
Treat chemical bu u wou ermal burns. Remember,
the extent of the burns immediately obvious.
Treat other injurie the greatest risk to
patients is from tr. icalgeonditions, treatment
of those condition nce over the hazmat
exposure. If the greatest risk, howeveris from the chemical
exposure, other treatment may be delayed.
Do not induce vomiting unless
poison control cent tion.

If directed to do so, ith one glass of wa-
ter or milk and giv al toabsorb the poison.
Periodically chec nts’ vital signs. Observe
ptoms of exposure
to some materials may be delayed by several hours.

Maintain a record i edical conditions, and
to which medical f; ies .

patients are uncon-
ain an open airway.

do so by your local



EMS Treatment Protoc

Aot (i)

Remember, patients

continued)

Basic Life Sup

contaminated, when-
ever possible, befor hospital. However, if
they are in critical ¢ ) pidly, or in danger of
hypothermia, you may need to tran m sooner. There is
no more merit in delivering clean pawo died from delayed
treatment than there is in transporting contaminated patients who
are a danger to the before you transport,
remove contaminat cy decon, and take

extra precautions to ital personnel. Keep
in mind, most hospi ave only limite con capabilities.

When the risks are hi
nel, prompt transpor
for medical person
do the greatest goo
endanger others.

ient and low for medical person-
. But if the risks are too high
tra time in decon. You must
er of people. Don't

Be observant, and b ntation. It may prove
pivotal following incidents involving workplace injuries, criminal
or terrorist activities, iabili ncern.

Advanced Life priate
Perform advanced life s if appropriate:

Monitor pulse oxi
Attach patients to
Intubate.

Monitor end tidal CO.,.
Establish intravenous lines
Administer antidot
and symptoms an

Unless required by life-thr i itions, invasive procedures
(such as intubation and 1Vs) sho ormed only after pa-
tients are decontaminated. Otherwise, y ay provide another

route of entry for tho ami

on presenting signs

aterials cannot be
minated because it

Warning: Patients s
treated with DC co
might ignite flamma



EMS Treat Proto ontinued)

W

Drugs and Anti

Few products have
does is pesticides.
tylcholine. Some chemical warfare
See Chapter 9 for more information.
in the field is usually based on presenting signs and symptoms.
Follow your trainin dministering drugs
or antidotes based ow. (Be cautious of
other field guides th taking these factors
into consideration.)

example of one that
k the effects of ace-
also have antidotes.
inistration of drugs

Severity of signs
Other medical co
Other drugs bein
Allergies to medications
Availability of dru

have

s casualty incident

Facilities that use, hemicals may have
antidotes available on si s well'as he services personnel
with greater knowledge of ecific exposures. These
private resources m , depending on your

agency’s SOPs and ed frem your base station
hospital, poison con HI resources.




Coordinati ith
Other Me iders

Coordination Clinics

Provide copies of co ) ta sheets, and other

resources to medical facilities as to supplement their

references. In addition, advise mediWnnel of the following:

¢ Type and nature o

* Material involved. ith correct spelling),
concentration, an uid, gas). If needed,
identify chemical and physical properties and health effects.

* Number of patients medi roviders can expect to receive and
the approximate a patients (e.g., a breakdown of
the number of ad fants).

e Extent, length, an sure for each patient.

* Whether there m Walk-in patients are
more likely when geographical area,
there are a lot of d an opportunity to
self-transport befare your arrival.

¢ Condition of patients (signs and symptoms, associated injuries,
vital signs, pertin i i

* Treatment provid

e Decon procedure
further decon may be

» Estimated time of arriv.

xplosion, spill, leak).

to treatment.
scene and whether
once the'patients arrive.

Coordinate patient tr;
The facility may req
to minimize the risk

ging patients into the facility.
d to a specific area

secondary contamination.

Coordination with Air S
* Do not transport
been fully decontal
ary contamination.

ce unless they have

t present a risk of second-

‘ought from the scene could
cause the flight crew to becom sh the aircraft.

¢ If you do request air ambulances, indicate a safe route of travel

so that the flight ¢ sn't h an unsafe area.

¢ Establish a safe la ill, upstream, and far
enough away thatdowndr; icopter won't spread
vapors or fumes.



Handling the dead
well-being of familie
public image. How
the need to protect

Ha ad

is important for the
aintaining a positive
those concerns with
preserve evidence.

Unless it's necessary to protect th

it’ e , do not move or dis-
turb them untila medlcal examlner or Ia forcement personnel
have completed t

.The bodles clothing,
and personal effe

If you must move investigation is com-
plete and if there’s otograph each body
before moving it. If you 't have a camera, sketch the scene,
showing the positio ody and its location relative to
surroundings. Ma ere each body was found.
Once removal of been authorized, decon any
contaminated bodj ther personnel who
might handle the delines that apply to
patient decon als ting the dead. See
pages 6-10 to 6-1
Do not remove personal effects from the bodies unless the bod-
ies need to be de tag personal effects
removed from the ut keep effects near
the body so they
Bag and tag loose pe rately. Do not auto-
matically assume that it to a body belong to that
body, especially i nt.

Attach a tag orlab date and time found,
the exact location ; nd work telephone
number of the person tagging the body<Indicate whether the
body was contaminated with a hazardogs material and, if so,
what decontamination measur en.

Place each body i or wrap it in plastic
and tie it securel ontaining the same
information identif utside of the bag. If there
is any question a ness of decon efforts, the
body may need to be double-
If the bodies must be moved to anothe ation, move them to
a safe place, preferably in a co vironment with floors that

can be easily de inated with blood or
other body fluids.
Provide security forthe bo

a medical examin

6-31



EMS Equipment Supplies

EMS responders must be aMaluat e incident and a pa-

tient’s condition to d
to care for the patie
following is a list of
should be available

and supplies needed
uring transport. The
nt and supplies that

Binoculars to assess the scene flﬂ‘e distance.

The current edition of the Emergency Response Guidebook
and other approp
A copy of applica
Protective clothin disposable isolation
gowns or aprons,‘surgical or examination gloves, surgical or
other paper masks, s oggles or face shields, and shoe
covers. If possible ould be impervious to water.
NIOSH-certified irators (or equivalent).

Clean uniform an ubs.

Hard hat and boo
Disposable gown
have been decon
Plastic trash bags
Plastic sheeting (if your protocols call fi
equipment to pre

ers for patients who

covering patients or
al contamination).
an be lined with trash
ater or vomitus.
Disposable plastic-coa cks”) to soak up and
isolate fluids from a co
Inexpensive stet re cuffs, and other
if col inated.

esuscitator to protect
against having totdo mouth-to-mouth fesuscitation. Pocket
masks are generally considered unacceptable.

Liquid soap or mil

Epsom salts for s
Irrigating water or r flushing the eyes.
g.

Shears for removing ¢ i i
Duct tape for securing plastic s in protective cloth-
ing (e.g., between gloves and sleeves

Stokes basket and backboard curing devices.

Body bags. r

ff oily contaminants.
burns.



Medical Hazmat
ResponsePersonnel

cated near the team
motion. The basic
ns, pulse oximetry,
ydration.

The medical monito
dressing area, but a
setup should include” evaluation of
weight, skin status, body temperatu

Pre- and Post- i iteria

Medical monitoring chemical protective
clothing should incl e following items pre- and post-entry.
(Medical monitoring for all personnel in protective clothing at the
scene is strongly reco egardless of their assignment.)

Heart rate

Respiration (rate
Core body tempe
Blood pressure
Body weight

General health observations

Post-entry, pulse sh
sonnel doffing the
later. Within three to five
clothing, all vital signs sho
(Temperature shoul
extremes of heat an

one minute of per-
gain three minutes
el doffing protective
to their pre-entry status.
ger, especially with

Personnel exhibitingany of the following
ited from redonning chemical protective cl
tion is encouraged to establish it

s should be prohib-
ing. (Each jurisdic-

* Signs of heat stre
Abnormal vital sig

Abnormal core bo ure
Abnormal heart rate or rhy
Significant acute body weight loss (a of dehydration)

If a team member i edical treatment or
transport, EMS per el ppropriate persons
ent

designated in the in .
Mmented. See pages

All medical monitorin
2-65 to 2-66 for more i



Medical Support azmat
Respon ntinued)

Other Pre-Entr

Recent medical hist hydration and make
a person more susceptible to heat stress®Thus it’'s wise to also

consider the following: 1
* Open sores, largegiash, or significant sthburn

* Nausea, vomiting respiratory infection,
or heat illness wit

* New prescription the past two weeks

¢ Over-the-counter medications (e.g., cold;flu, or allergy medica-
tions) taken within th hours

* Heavy alcohol inta past 72 hours

* Any alcohol withi urs

* Pregnancy

Problems Obs

| that someone is in
be decontaminated,
ical monitoring if:

Problems observed during entry can sig
trouble. Entry personnel should immediat
doff protective equi

* They experience c!
indicate an altered men
* They complain of
weakness, nause
* They exhibitany o
to the material(s)

r behavior that might

hortness of breath,

dicative of exposure
ved:

Exposure Potential

Although the need fo
high potential for he
protective clothing,

driven largely by the
ers' working in chemical
ible for medical monitoring
must also evaluate the pote re to the material(s)
involved. They must be informed abou aterial(s), the health
hazards, signs and symptoms of exposure, decontamination pro-

cedures, potential f ination, and emergency
medical treatment.



Heat an gencies

Often the greatest ris
clothing is that of he
ing done on hazmat
effects of heat stres
offers little insulation against the co
cold emergencies as well.

chemical protective
the medical monitor-
ses primarily on the
tective clothing also

Ws section addresses

Signs and Sym ergencies

Heat cramps are pa ulting from a dispro-
portionate loss of fluid and electrolytes from the body. Leg and
abdominal muscles are st susceptible to heat cramps.

Heat exhaustion, t
when the body lose
lytes through excessi
tion are in mild hyp
symptoms associat
skin; nausea and vo
have headaches. T
are likely to be nor
slightly elevated. If h
progress to heat str

on heat emergency, occurs
mount of water and electro-
with heat exhaus-
Il have many of the
d, clammy, and pale
eakness. They may
but other vital signs
is usually normal or
ated promptly, it may

pulse is often rapi

Heat stroke is a life-thr ncy that results when
the body is no longe ss heat. It is usually
characterized by re , thoughiithe patients may still
be sweating in the e He. As the body core
temperature rises to106°F (41.1°C) or more, the patient’s level
of consciousness drops rapidly. The pulsefis strong and rapid at
first, but as heat stroke progr e becomes weaker

and the blood pressu experience seizures
and ultimately lapse




Heat and Cold Emerge (continued)

Factors That C ribm-lea tress

Several factors can
in emergency respo

pment of heat stress

Dehydration (from sweating, illne er causes) *

h
Heat and humidity
Use of PPE that does not readily dissipate heat

Long entry times t weather or difficult
assignments)

Infections, illness, su
other conditions th
Recent use of me
Anxiety and frustr,
Cold and wind (if bility)

recent alcohol consumption, or
x the body

Hydration is critic
Personnel should
entry.

protective clothing.
oth before and after

Remove patients from environ t.

Have patients sit or li
Remove excessiv
Loosen tight cloth
If patients are fully
solution to drink.
Rehydrate heat exhaustion patients
according to local protocol.
With heat stroke pati
towels or sheets.
the body temper own to normal using whatever

means are available.

Transport heat stroke patients ital promptly. Trans-

port heat exhaustion patients if sympto o not clear promptly,

the temperature remains eleva e level of consciousness

decreases. Trans?e ramps if cramps don’t
oy

go away in respo t

vedr a diluted electrolyte

intravenous fluids




Heat and C erge (continued)

Signs and Sym posures
Hypothermia is a c
and symptoms prog

¢ Mild hypothermia occurs when theﬂxperature is between
90°F and 95°F (32.2°C and 35°C). Patients will be shivering
and may move a i pt to generate heat.
Patients are alert,

* Asthe body core t 90°F (32.2°C), shiv-
ering stops, muscular activity decreases,and patients become
confused.

¢ As the core temper, to 85°F (29.4°C), patients be-
come lethargic an ay lose interest in combating
the cold. The pul w.

e If the core temper
the pulse slows an
may occur. Patie

¢ Ventricular fibrillation, and cardiac arrest
generally occur below 80°F (26.7°C). However, even when
patients appear t art may be beating
very slowly.

temperature. Signs
ature drops.

), respiration slows,
cardiac arrhythmias

Frostbite occurs wh of the body Become frozen due to
cold exposure (e.g., from ¢ i ogenic liquids). Hands
and feet are particu bite, but other parts
of the body can be maygbe superficial (affect-
ing only the skin) or Missues). Frostbitten
tissue may be white,{yellow-white, or blueswhite and is hard and
cold to the touch. In severe cases, frozep,tissue may become
permanently damaged, eventuall g gangrene.

Frostnip occurs wh
not frozen. Expose
ears, are commonly
but the condition is usually no

come very cold but
y, especially the nose and
e skin becomes pale (blanched),

Immersion foot (or trench foot) oc
to cold water, such
for along time. The
cold to the touch.

after prolonged exposure

wrinkled, pale, and



Heat and Cold Emergencies (continued)

Factors That C ribMol Xposure

Several factors can
responders, even w
Hypothermia is also

osure in emergency
rotective equipment.
in decon.

Cold weather
Windchill factor
Wet clothing
Sweating (evapor
Direct contact wit
Inadequate protective clothing

Increased respiration lation of warm air from the lungs)
Fatigue

N

e body surface)
cryogenic liquids)

Treatment of C mergencies
General Guideline

* Remove patients ftom the cold environ

* Remove wet clothjng.

* Cover exposed b head. Wrap patients
with dry blankets.
Do not allow pati t or cold surfaces.
Maintain vital signs.

Do not allow patients

Transport patient . Do not waste time
rewarming in the

ose ‘ hospital.
Additional Guidelines for Hypothermia

Do not give alcoh
¢ Provide warm, hu

dysrhythmia, especiall i ibrillation.
* Unless contraindicated by ot , keep patients in a
horizontal position or with the head slightly lower than the rest

he brain.




Heat and C erge (continued)
Treatment of C ies (continued)
Additional Guideli ontinued)

e [ftransport will be delayed, warm pati ently with heat packs
(not to exceed 110°F/43.3°C) app he neck, groin, and
armpits.

* |f patients are unc
one minute befor

* Apply an AED (au

* Begin CPR if appropriate.

* Once you start CPR, don’
cannot be adequat
Remember, no on

i tid pulse for at least
equired.
illator) if available.

ive up. The effectiveness of CPR
d until the patient is rewarmed.
he or she is warm and dead.

The experts all agre
have no detectable
agrees on what to a very slow pulse.
Many experts reco g CPR if the patient
has any kind of regular rhythm because external cardiac com-
pressions can caus i ibrillati (Hooking the patient
up to a monitor can ther the patient has
a regular rhythm.) r contact your base
station hospital for gui

Additional Guideli ies
* Gently rewarm par At not frozen (frostnip
or immersion foot)

Handle frostbitten parts gently.
Never rub frostbitten tissues.

egin CPR if patients
ever, not everyone

Do not allow patie frostbitten feet.

Wrap any frostbitt ith a dry, sterile dressing.
Do not attempt to rewarm the field if you are

* If prompt medical rewarm frozen parts
gently by immersi em °F to 112°F (37.8°C
to 44.4°C). Continte rew
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This chapter provides
distinguish a terrorist
to distinguish betwe
(which will help gui
book), special strategic and ta
a terrorist event, and the homeland se

Y

terrorism is, how to
ccidental event, how
d biological agents
propriate chapters in this
i tions for dealing with
advisory system.
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What | erro vent?

Terrorism As A is, Book

For the purposes of nt is any event that
was intended to ha , t, or property. This
includes both physical harm and diﬂof normal activities.
Motives for terrorism, include, but are notilimited to, making a
political statement, i i use, undermining a
sense of security, u in the government,

and disrupting the e . Terrorism is often
intended to kill or injure people, including emergency responders.

fficial definition of terrorism is
e lives may be on the line. At
ust be concerned about sec-
y the perpetrator, or

Whether or not an ev,
immaterial to first re
any intentional event
ondary devices, the i
the possibility that th e way interfere with
efforts to aid the ori although life safety
is still the first priority, fresponders mus ore concerned with
preserving evidence than they would be at an accidental event.

ponde

Domestic Terro | Terrorism

The precise definition of d in Title 18 Section
2331 of the U.S. Code of is beyond the scope
of this book. The fo ary. But in general,

terrorism involves a 0 hu life that are a viola-
tion of federal or stat appear intended to:

* influence government poli n or coercion; or
* affect government tion, assassination,
or kidnapping

Domestic terrorism inv r primarily within the
territorial jurisdiction of the Unite ereas international
terrorism involves acts that occur primatrily outside the territo-
rial jurisdiction of th i rnational terrorism also
includes acts that tra aries in terms of the
means by which th e persons they ap-

pear intended to inti
perpetrators operate



Accidental nt

or r”A ck?

an accidental event
errorists may use a
rm responders. Pay

W. It may be an indica-

Event

It is sometimes har
and a terrorist attac
combination of wea
particular attention to clues that don
tion that more than one weapon is

Possible Indica

errorist event. Also,
ot right. Sometimes

Listed below are po
don’t ignore a gut feeling that something i
the best clue is your sixt e.

Warnings, threats ports, etc.
Recent terrorist a uspi s activities
Controversial or high-gi page)
Timing of the eve
Unusual metal de nitions-like material
Unexplained expl p erses a liquid, mist,
or gas or it seems to destroy only the package or device itself
* Dispersion of nail shrapnel
* Suspicious hazm quipment failure and
human error have
Unusual vapor clouds, mi rs, or tastes
Mass casualties (peopl without obvious trauma
Unexplained patt injury
Unusual fire beha smoke or flames
Presence of haza ing labels, placards,
and containers) not'relevant to the occupancy
¢ Unusual devices (wires, cell phones, gircuit boards, match
heads, incendiary materlals d to containers
¢ Abandoned spray
¢ Unscheduled spr:
¢ Unusual security
or the presence of bo
¢ Clandestine operations (e.g.,
¢ Glowing material (radioluminescence
strongly radioactive material)
¢ Material that is h
an external heat ce
* Suspicious unattended p
* Subsequent calls

ination of materials
indows, barbed wire, etc.)

sed or emitted by a

t without any sign of



Accidentarnt or T‘st Attack?
ontinted)

Common Targe

Public figures, particularly high-profi e ontroversial ones
Controversial businesses (e.g., a |n|cs)
Businesses with a history of Iabor p

mbly

Government office,
Public buildings a
Infrastructure syst s, communications)
Places of econom oric significance
Airports

Military installations

Industrial facilities A
The Timing of a ent

Terrorist events can
of a terrorist event is

ever, the possibility

wing time frames:

* Prior to or during ial events

e On anniversaries

e At a time of day se greater harm or
disruption (e.g., d commute hours)

Special Concer vents
Terrorist events can cies in several ways:

* The intent to cause damage, inflict harm, or kill
* A large number of casualties
* The presence of partic
als, or materials t
* Anincreased urge
specialized antido
* The possibility of multiple
agent dispersed by an explosive
* Secondary devices or events (includi
assault, use of

igh-profile or controv:

als, unusual materi-

atment (sometimes with
|n limited amounts)
ed (e.g., achemical

armed resistance,
aps) designed to Kill,

incapacitate, or d}ﬁ ers
e The need for crime’'scen ent and preservation of

ith f‘ral law enforcement

7-5

evidence
¢ The need for unifi
having jurisdiction)
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Distinguishin tween
Chemical ﬁv al Agents

You must be able to mical and biological
agents to properly p public and to further
identify the specific : low are both general
distinctions and more specific indic: biggest distinction is
usually speed of onset (rapid with m ical agents, delayed
with most biological agents). Because onset is delayed with most
biological agents, a i ill likely manifest as an

unusual outbreak of lic health authorities
more so than first re

General Distinctio

Most chemical age terized by the following:

* Rapid onset of sy usually minutes to hours following
exposure).

* Easily observed s
insect and animal

pungent odor, dead

Most biological agents are characterized by the following:

¢ Delayed onset (u r exposure).

* No characteristic agents are usually
odorless and colo

¢ Widespread reports o

¢ Possible transmission o

over a larger geographical area.
one person to another.

Indicators of a

emi‘l Agent
e The presence of hazardous materials, WMDs, or laboratory

equipment that is not relevant to the o

¢ An intentional release of h rials or WMDs.

¢ Numerous people ealth problems that
may include, but n of the eyes, nose,
and throat; runny reathing; tightness in the
chest; nausea and vo izziness; headache;
pinpoint pupils, blurred vision; shes; disorientation;
twitching; convulsions; or death.

* Rapid onset of sy inutes to hours following
exposure).



Distinguis etwe emical and

Biological Agents’ (continued)

Indicators of a ontinued)

Don'’t forget about the st
5). What looks lik
be a terrorist event s

2-

Indicators of a

Casualties distrib in a pattern tha be associated with
possible agent dissemination me

lliness associated with particularahic areas.
Differences between indoor and outdoorcasualty rates.
Numerous sick or h, and insects.
Unusual amount normal, or withered
plant life in the ab ions.

Smoke, mist, or low=lying clouds that are’not explained by sur-
roundings or weather S.

Unexplained odors f character with surroundings.
(Various chemical mell like fruit, flowers, garlic,
horseradish, bittef@lmonds, en eggs, peach kernels, or
newly mown hay. pungent.)

s surfaces or film on
ent rain.

Unusual metal debtis that may indicate livery device (some
type of bomb), especially if it contains a liquid and there has
i isture.

, covered windows,

Unusual security,
or barbed wire.

cognition clues (page
ncident can actually

e an !cident.
ssible Biological Agent

Unusual number of sick or dyi animals. (Consider
contacting local m rinary clinics to see
if they are treating imilar symptoms.)

Widespread repor roughout a large area. (Flu-like

symptoms are commo iological agents.)
Victims distributed in a pattern a with a specific dis-
persal method.

Delayed onset (us fter exposure, although
onset may be shor articularly toxins).

Unscheduled or u minated, especially
if outdoors during
Abandoned spray




You must be diligen
safety and the safet

S ial Str, ic
and Taciamﬁrations

ents to ensure your

Determine if the incident is static o ic. Dynamic incidents
(e.g., chemical still being release nt greater risk.
Look at the big picture. Maintain situational awareness.

Be alert for booby! evices.

Avoid touching an an explosive device.
Assign personnel riminal activities and
secondary device imary responsibility is to
protect responders from secondary attack. Ideally, this should
be assigned to law t personnel.

Designate and enfi ntrol zones.

Evacuate victims tial personnel as quickly and
safely as possible
Provide security f d other key areas.
Establish a safe s resources. Multiple
staging areas can of secondary attack.
Establish secure communications for sensitive information.
Maintain clear es cuation if needed.
Establish a unifie cilitate coordination
between the man ond.

Request appropri ral resources early.
alty plan and mutual aid
agreements if app,
Communicate yo
event during the
that could be affe
Call back off-duty personnel if appropri
Combine teams as needed to en
addressed. After a i
aged area may r
personnel, a haz
Attempt to preser

e possible terrorist
rn nearby agencies
s also.

ards are adequately
, entry into the dam-
xpertise of rescue

t this as a crime scene.

spect that people eir, of coping with stress.
Provide rest perioﬁa out to call families,
etc. Do what you'€an to rs and each other.
Document your o



The
Advis em'(NTAS)

After September 11 tes implemented a
homeland security sting of five “threat
conditions,” each representing an increasing risk of terrorist at-
tacks. This has since been replac

National Terrorism
Advisory System (NTAS).

The Department of S) uses the NTAS
to communicate inf threats through two
types of advisories: ~\These advisories are
announced publicly ... posted at DHS.gov, released to the media
for distribution, and d

istri 0ss DHS social media channels.
NTAS Bulletins

NTAS Bulletins provi

ral information about
terrorism trends, eve s in those situations
where additional pr nted, but where the
circumstances do not indicate a threat against the United States
of sufficient credibilit ifici i an Alert.

NTAS Bulletins:

* Summarize the issue an issimportant for public aware-
ness.

¢ Qutline United St rterrorism efforts.

¢ Offer recommend can contribute to the
overall counterterr

NTAS Alerts
When there is specifi out a terrorist threat
against the United S Il issue an Alert:

¢ An elevated threat alert war ble terrorism threat.
¢ An imminent threat alert warns of a dible, specific, and
impending terrorism threat.

!ntin



The National Terrori dvisory
Systemc ued)

NTAS Alerts (c
NTAS Alerts may in

» Specific information, if available, nature of the threat

(including geographic region, mode o‘sportation, or critical
infrastructure potentially affected by the'threat).

can take to protect

take to help prevent,

mitigate, or respond to the threat.

Because Alerts are b
include a "sunset p

specific information, they will
rk the expiration date of the
Alert. However, the dated, gxtended, or canceled
as new information threat evolves. All
changes are distribu e original Alert.

rt may be




Approximately 70% o e i the use of explosives.
Often terrorists employ explosives only,“But explosives can be
used to disperse other hazardous materials. Therefore, you must
view all explosives incidents with suspieion. Do not rule out the
possible presence of chemi gents, or radioactive
materials without fir d warning signs and
doing appropriate m chapters of this book
as needed for additi

This chapter provides background in
sions, classification of explosives, the effe

identification of expl@si te,
help you recognize W
chapter provides g i

explosive device an

n on types of explo-
of an explosion, and
tains several pages to
devices. Finally, this
pon discovery of an
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Back ation

The following pages
ers a better underst

tion to give respond-
s function.

The Three Basi ons

An explosion is broadly defined as thﬂl and rapid escape of
gases from a confined space, accompaniedby high temperatures,

violent shock, and |

* A mechanical ex explosion) involves a
buildup of pressuré’inside a container, often due to overheating.
If the container is not ipped with a safety valve, the internal
pressure will even the structural capacity of the
container, resultin
* A chemical expl
conversion of a soli
that have a muc
which they are g
plosives, all manu
Most explosions p
by chemical expl
* Anuclear explosi
ting of the nuclei
of atoms under great f

Imost instantaneous
ompound into gases
he substances from
ption of nuclear ex-
tured explosives are'chemical explosives.
lic safety personnel respond to are caused

ther fission (the split-
joining of the nuclei

asm of reaction.

* Low explosives deflagrate; the re
rapid combustion. Cons
ing effect rather t

Classification

Explosives are clas

is defined as very
losives have a push-
associated with high
explosives. Low d by a simple flame
or acid/flame rea can @also be initiated by shock or

friction, but do not req k of @blasting cap.

* High explosives detonate;the r defined as instanta-
neous combustion, with speeds ranging'from 3300 to 29,900
feet (1 to 9.1 km) nd losives have more of a
shattering effect r a ffect associated with
low explosives. In gener es must be initiated
by the shock of a blastin




Background Informati ontinued)

Classification st (continued)

ir sensitivity to shock,
hese factors.

Explosives are also
friction, flame, heat,

* Primary explosives are extremel itive, which makes them
very hazardous to handle. Examrwe blasting caps and
safety fuses filled with black powder. ary explosives may
be referred to as initiati evices because they
are often used to sives.

¢ Secondary expl nsitive, making them
less hazardous tofhandle and use. Bee€ause of their relative
insensitivity, they mus initiated by a strong explosive wave,
such as from a pri ive. Dynamite is an example of
a secondary expl ary explosives are sometimes
referred to as mai j

Explosive Train

An explosive train is'@'series of two or more explosions arranged
to produce the most gffective result. They are classified based on
the final material (lo losive) in the chain.

* A pipe bomb fill
explosive) is an exa two-step“low-explosive train.
The first step in the t . When the exposed

end of the fuse is i me to the powder (the

second step) insid sing it to explode. The majority
of low explosives o-step train.
¢ An electric blasting’cap connected to a stick of dynamite is an

example of a two-step hlgh-epr05| rain. The explosive
inside the blasting cap is i from an electric cur-
rent, resulting in a the dynamite (a high
explosive) to deto losive train could be
set up using a s etonate a nonelectric blasting

cap, which would in tu he amite.)
* Boosters are sometimes use the shock wave from
a primary explosive, partlcularly when final material in the

train is really ins le, ANFO is insensitive
ap alone should not
d by the shock from
condary explosive.

cause it to deton
exploding a smal



Backgrou ormal‘:ontinued)

Effects of an Expl

escribed below.

on pu!utward in a spherical

hattering everything
ressure wave.
a positive-pressure

An explosion has th
Blast Pressure Effect

» Expanding gases from an explosi
pattern like a gia
in its path. This

* Blast pressure w
phase and a negative-pressure phase?

* The positive-pressure e pushes everything in the direction
of the blast. The s eful displacement of air during
this phase cause um at the point of origin.

* Once the positiv ve loses energy, the partial
vacuum causes t iSplaced atmosphere to
reverse its move fill the void near the
point of origin. T ure phase.

* The negative-pre rful than the positive-
pressure phase, but it lasts three times as long. It causes
additional damag i i toward the point of
detonation. A lot nd near the point of
origin due to this e.

sivegdevice are hurled out-
ward at great sp ﬁcture many objects.
Hot metal fragments can also ignite fla ble and combustible
materials some distance from the point@f origin.

* A person intent on doing furth might add shrapnel

(such as nails, bol to the device, which
adds to the fragm

Fragmentation Effect

* Shattered fragme

Incendiary Therma

* The incendiary thermal effect is less ficant and less dam-
aging than the blast pressure effect or the fragmentation effect.

It is usually seenr ireball at the instant of
detonation and m rm subsequent fire.

* When fires start inSide a ilding; they are usually the
result of secondar ruptured gas lines or shorted

electrical circuits r. inc ry thermal effect.




| ification,of

Ex si‘la ials

This book contains d
common explosive
ever, that not all exp
may be concealed within other ite
vised explosive devices (IEDs). Th
marks that licensed manufacturers are re
if manufactured pri i

to help you recognize
Keep in mind, how-
asy to identify. They
rporated into impro-
ack the identification
ed to use, particularly
ured illegally.

Concealed and es

In both the 1993 World T
homa City bombing,
trucks. Pipe bombs
were concealed insi
materials can be easi
to be extremely care are suspected. That
doesn’t mean you s ry unattended back-
pack you find. However, it's vital that youinot limit your thinking
to the explosive mat

enter bombing and the 1995 Okla-
ts were concealed inside rental
96 Olympic Games in Atlanta
backpack. Because explosive
i container, you need

is almost no limit to
t can be constructed
iety. Explosives can
d designed to detonate
il bombs are a good
this book to discuss
thor wants to provide
ncy responders, it is
people.)

Concealment is not
the improvised expl
using materials commo
be incorporated into alm
when the object is di
example of this. (It
improvised devices i .
as much informationfas possible to emer
important to avoid giving ideas to the wro

w also think in terms
as bombs nonethe-
tely crashed into buildings).
ce thought of as acts that
occurred only “somewhere else, onsider them a real-
istic threat scenario also. Emergency responders must be vigilant
not only in preparing for known th ut also in anticipating the
previously unthinkal

As recent events ha
of items not classifie
less (e.g., airplanes
And where suicide bombi



Identifica f Exp Materials
(continded)

Identification

Licensed manufacturers are required to identification marks

on all explosive items offered for s‘tribution.

* Federal legislatiog,now requires each licensed manufacturer
of explosive prod to legibly identify all
explosive items t or distribution. This
legislation beca 12, 1971. Products
produced before that date may not have’identifying marks.

* The required marks identify the manufacturer and the
location, date, an ufacture, which can often help
law enforcement e person who purchased the
product.

* The marks consi
of numbers and |
manufacturers.

¢ The identification marks must placed on‘each cartridge, bag, or
other immediate container, as well as on any outside packaging
of individual cont

e If individual units
the case of blasti
mark the packaging

* Manufacturers are no different marks for dif-
ferent products, s ode may be used on
more than one ite sary race an item through
these markings, t ow the brand, type,
and exact size of‘the exploswe in addition to the complete

identification mark

¢ Improvised dewces and d tured illegally might
not have the nor but they might have
other markings t ement officers trace
the bomber.

rs or a combination
ary among different

are impractical, as in
er is required only to

J
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Comm plosive Devices

The following are cammon ive devi€es responders might
encounter.

Mail Bombs

* Mail bombs can c pes or boxes.

* They can be det ral ways, including pressure
changes (such a en the package is,opened), exposure to
light, or immersio

e They might have wing characteristics.
Any one characte ean anything. How-
ever, two or more 'should be viewed suspiciously.

- Markings such as “Personal,” “Confidential,” or “Private”

- Incorrect name
- Misspelled wor
- No return addr
- Postmark inconsist
- Postmark from a fi
- Distorted hand address labels

- Excessive post returnfOr nondelivery)
- Discolored pacl outer surface (often
the most visible"ihdication of a letter bomb)

- Strange odors, particularly oil sme
- Protruding wires or alumi
- Rigid, uneven,
- Packages with i
- Unprofessional
- Excessive string or
- Packages stamped with “Fragi
Do Not Delay”

- Buzzing or ticki i i m the package
- Pressure or resi contents
- Dark or heavil ed ield a light-sensitive

detonator until

r packages
ots, or bulges



Common Ex

rg‘ (continued)
L

Pipe Bombs

Pipe bombs can
They usually cont

stic pipes and caps.
eless powder.

Many are initiatediwith safety fuse. hers are initiated by
means of a mercury switch that activates when the bomb is
disturbed. As with r devices, pipe bombs can be

vices to fool responders. The
ple of what a pipe bomb might
nt things attached to

photo above show;
look like. You ma
the outside.

Pipe bombs might with shrapnel (nails,
staples, or other do more harm).
Sparks resulting from an attempt to dismantle a pipe bomb can

also initiate black _

Grenades

Grenades come i nd sizes. They also

%he most common.
The military uses blue astraining grenades. However,

come in a variety
because grenades can be r it’ portant to consider
grenades of any color to be real and gerous until proven
otherwise.

A grenade is prim
train doesn't begi
Military grenades
the time the spoo
delay on homema

is pulled, but the firing
renade is released.




Common Explosive Devi (continued)

Acid Bombs a DrMmb

Bombs can be m

Acid bombs and

of a closed plasti

e Acid bombs rely on a chemic ion between muriatic
acid (pool acid) and alumlnumﬁ)

e Dry ice bombs function by a phyS| reaction as the dry
ice warms an ttle manufacturers
modified the c reduce the risk of
overpressuriza ir bottles, but a clever
bomber could defeat this safeguard.

Activation time varies en the two bombs:

¢ Acid bombs us within 30 seconds, although
they can be rig ed action.

* Dryice bombs n 30 seconds and 30 minutes,
depending larg ture.

Acid bombs and y similar. However,

there are a few di tics:

* Dryice bombs show heavy frosting on the bottles before
they explode, whereas aC|d bombs do not.

¢ Because acid ly, it is far less likely
that responder: n the field. An intact
bottle bomb is guaranteed) to be a
dry ice bomb.

¢ Acid bombs tend to
looking as if th

e Dry ice bombs
appear to have

Although both acid’lbombs and dry ice

injuries from an acid bomb will usually b

chemical exposure. Stay at |

intact device.

soft drink bottles.
Y overpressurization

when they explode,
ih shape instead; they
mbs are dangerous,

orse because of the
(91 meters) from an



Co n Ex ives
ge i

The last three pa;
pages will look at th

evices. The following
S.

Dynamite

¢ Dynamite is one 0
by criminal bomb

e It is usually found im cylindrical or stic m and is wrapped in
buff, white, or red wax paper. Dynamite sticks come in a variety
of sizes.

e There are differe ynamite with a high
nitroglycerin cont shock, friction, and
heat. Other forms ar iti still very dangerous

iti namite manufactured

¢ Dynamite with a hi contenfihas a heavy, pungent,
sweet odor. Dyn of other ingredients
may not have a ¢ istic odor.

* Dynamite can be detonated using eithemelectric or nonelectric

s of explosives used

t at a constant tem-
st a long time. But if
ecome unstable rela-
rito (old dynamite with
us and unstable.

namite may be light
he texture will also vary,

e Dynamite has a lj
perature and rota
exposed to tempe
tively quickly. Dynamit likeab
leaking nitroglycerin) is extre

* Depending on the ingredients, leakin
tan to light brown or reddish b
but it is likely to b

?erin
very persistent and seve

e Exposure to nitro will usually cause a




Common Explosive ntinued)

TNT (Trinitrotol ne,

e TNT is widely us
demolition charg

* [tis relatively ins

* TNT is most ofte
made of cardboard.
will have a threade p well.

* TNT is usually lig ht brown, but it will turn dark
brown after seve V! ure to sunlight. Some TNT

might be gray du iti ite.
Two-Part (Bina

that are stored and shipped in separate géntainers with no spe-
cial handling required. Aft is mixed, it becomes
cap-sensitive andgi
* Kinepak, pictured
explosive. Kine

nitromethane.
e ANFO (ammonium nitrate mixi el oil) is another ex-
ample of a two-part (binary) explosive.

bursting charge, and

shock, and friction.
ound in cylindrical or rectangular “blocks”
lock has metal ends, one of which

J



Commorlosqutmued)

Sheet Explosw

¢ Sheet explosive, Detasheet, is a flex-
ible, rubberlike e sive that can be easily cut with a knife. It

has a pressure-sensitive adhesive backing that allows it to be

¢ Sheet explosive is
it can be manufa
cause it is usually
* The military versi
normally red, but

kaged in sheets or rolls, though
ety of shapes and sizes. Be-
d in letter bombs.
mercial versions are
ost any color.

Composition C-i :

f‘i"’"zf DEXOLITION 112

= &‘f U J\‘

e C-4is aplastic e’.d
* |tis white to light Brown and has no odor.

* C-4 comes in block form, usually wrap,
mylar film bags or glazed pa
explosive. Older
container with a t

* C-4 blocks might

e C-4is relatively insen

¢ Unconfined C-4 will burn wit

Y

in olive drab or clear
g on type and age of
a clear white plastic
ach end.

1127

t, shock, and friction.
nvisible flame.

t, h

J




Common Explosive ntinued)

Black Powder <W9”

* Black powder is
e ltis extremely se
* Black powder typi

nitrate, sulfur, and charcoal.

* Black powder might appear coawray black, or cocoa
brown. Its form can vary from a very powder to 1/2-inch
(1.27 cm) granule

* Black powder is ranging from small
tin flasks to bulk nd (11.35 kg) metal
kegs. It can also be found with Civil souvenir items. Old
black powder is just a erous as newer powder.

* Black powder is g when wet, but once it dries, it
is just as dangero hen it was first manufactured.

mpact, and sparks.
um nitrate or sodium

osive.

ive to friction.

has a nitrocellulosé  base. Various sub-
qualities. Variations
le-base,” “flashless,”
es or symbols.

* Many smokeless
¢ Smokeless powd
stances are often added to give differ
are distinguished by such
and “smokeless,’
¢ Smokeless powd r.
* The majority of ol powders are black and formed

into rods, cylindrical fla or irregular grains.
* Shotgun powders might be or. en translucent flakes,
either round or square, or they might be black irregularly

* Smokeless powd s, glass jars, plastic
containers and k unds (11.35 kg).
¢ Unconfined pow e or no'ash or smoke.




Commo

r)Iosqutmued)

Boosters

* High-explosive b
sives, are used in

imers or primer explo-

plify and strengthen

in order to detonate

e high explosive.

* Boosters are usually cylindrical, with the explosive encased in
a light metal, cardb stic container.

¢ There are openin of the booster container. The
opening that app ds is for stringing detonation
cord through the booster will have a
second opening inserted.

* Some boosters ar: h threaded, interlock-
ing ends that allo e joined.

¢ Common explosives used in boosters include pentolite, RDX,
PETN, and tetryl.




Common Explosive ntinued)

Blasting Agent v

A blasting agent is

t consists largely of
ammonium nitrate when initiated by a
high-explosive prim agents are relatively

insensitive to shock, friction, and i t are very dangerous
when exposed to fire. The two most co ones are ammonium
nitrate and water gels (or blasting slurrie

Ammonium Nitrat

* Ammonium nitratels one of the least sensitive and most readily
available main-charge high explosives. It is also an ingredient
of some dynamite ly used as a fertilizer.

e Ammonium nitrat lor from white to buff-brown,
though colored d ded to facilitate identification.
It is usually foundi llets called “prills”

* When used as an itrate may be sensi-
tized by the addit ture is referred to as
ANFO (ammoniumynitrate and fuel oi as “prills and oil”

* Explosive charges_containing ammonium nitrate are usually
packaged in wate i

e Ammonium nitrat ent.

* Brass or bronze n not be used around
ammonium nitrate be t to form an impact-

sensitive explosive.
* Water gels (or blasting slurries) consi!of nitro-carbo-nitrate

mixtures, with or without TNT. Some e powdered metals,
such as aluminum, added to i
* Water gels are pa;

Water Gels (Blasti

Other Primary

* Lead azide, lead styphnate, an fulminate are three
other compounds that might be used iniexplosive devices.

¢ All three are extr ensiti eat, shock, friction, and
static electricity.

J



sy

Fireworks are not de
many of the same

r se, but they present
sponders.

¢ All fireworks can be dangerous, ireworks are far more
hazardous than legal o often very powerful and
are made without rds of legal fireworks.
They can be very
* Legal fireworks wi
warning label des@ribing necessary sa
fireworks will also be marked “Class
whereas newer ones will be
“Class 1.4 Explosiv
the fireworks illeg
* Fireworks that ar are‘damaged in any way,

appear to be ver ea have been wet and then
dried should be considere us and unpredictable
than normal.

manufacturer and a
precautions. Older
ommon Fireworks,”
ss 1.3 Explosive” or
e markings, consider

J




The following are d

Safety Fuse

Detonating (Det) C

8-18

itiati evices

Comm

es My usedto initiate explosives.

Safety fuse can belised to detonate explosives nonelectrically.
Its purpose is to transmit a flame tinuous, uniform rate
to a nonelectric blasting cap, but MSO be used to initiate
a low explosive main charge directly.

Safety fuse is ap (0.5 cm) in diameter
(about the size of rcial brands normally
have an orange o provide high visibility.
Military brands are'hormally 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 mber time'to leave,the scene safely.
Safety fuse give acteristic acrid odor
when burning, wh nt warning for others
to escape.
A portion of the spent fuse will usually*survive an explosion
and may be located close to the point

Safety Fusc' Detonating (Det) Cord

Detonating (det) ty fuse. Detonating
cord is usually yel a plastic-like outer jacket, but it can

come with a variety of ¢ she@aths. The biggest dis-
tinguishing feature, however, is i r pink powder core.
(Light gray or pale green powder is lessicommon.)

The explosive in ing nerally RDX, HMX, or
PETN, which rea;w in excess of 22,000
feet (6.7 km) per second

fuse.

ack powder in safety

J



Common Irron De\‘ (continued)
|

Blasting Caps

L= £ Hf——— - L
* Blasting caps cowa primary explosive.
* They are sensitive to shock, heat, and impact and should be
handled carefully a
e There are two pri
nonelectric.
* Electric blasting
protruding from o

f blasting caps: electric and

d by two lead wires

sually insulated and
normally have a s posed ends to guard
against static ele cidental firing.

* Nonelectric blasting caps look like smaII metal tubes or shells.
One end is close to allow insertion of
a safety fuse.

* Blasting caps var
inches in length.

r one inch to several

* Electric blasting caps by radio signals, so it's
lectric blasting caps.

vital to avoid usin
Radios should be eet (100 meters) away.
Fuse Igniters and Improvised Igniters

* A variety of other devices,
can be used to a
* Igniting a safety f fancy equipment. It
can be accomplis T ry match.

» Several types of militar rcialigniters might be used
to provide a more reliable m niting a safety fuse,
particularly in adverse weather conditions. Percussion type

igniters and friction type ignite xample, are small tubes
a ring or handle at one
se at the other. The
is pulled.

cial and improvised,
safety fuse.

end and an openi
igniter is activate




Other ators

Explosives or | en

es/

e criminal or terrorist
devices:

The following are ofl
activities involving

* Warnings, threats, intelligence r C.
* Unattended packages, backpacks o

S

r objects left in high

traffic or public ar
¢ Explosions or rep
e Scattering of sm
marbles) that cou
Incendiary deviceS or bomb componen
Multiple fires or expl
Unusually fast bur
Unusually colore
Unexpectedly he
Accelerant odors
Presence of prop
usual locations
* Fragmentation damage or injury
* Greater damage than that usually seep,after gas explosions

(such as shattere bent structural steel)
* Craters

The presence of an n_in this chapter should
alert you to the pote ts. The following are
other indicators of pi y es:

» Containers with unknown liquids o ials

* Materials with possible nails, bolts, drill bits,
or marbles) attac

¢ Unusual devices o
as wires, circuit b

* Devices containing fuse
der, smokeless powder, mcendiar

materials
Be alert, also, to piciously, as though

, , o ers ici
watching and waitingifor th ity 0 more harm.

ils, bolts, drill bits,

burning

gas cylinders in un-

ic components (such
, or antennas) attached

h heads, black pow-
als, or other unusual

J



Upon Dis Explosive

The following are g
involving explosive

pply to any situation
at explosive devices
might not look like cealed inside other
objects. Be suspici ut of place, and use
available resources, as appropriat determine whether
or not the object in question mighwmb. For example, a
package delivered by a legitimate shipping€ompany should have

a tracking number
you can ask the shi
ing number. If nec
the legitimacy of th
a parcel bomb.

e sender to confirm
easy way to rule out

ipment. This is a

o N

¢ Remain calm.

¢ |solate the area, horized personnel.

e Evacuate the are om the device rather
than move the device. See the Improvised Explosive Device

(IED) Safe Stand Off Distance chart in, the ERG for recom-
mended distanc i might be prudent,
especially if there’ ergency responders
could be targeted cess to our training
materials might build harm us at what we
believe to be safe dist
¢ |f safe to do so, 0
minimize damage
damage in an en
 Take cover behindBuildings if possible.
a building, use other available cover.
* Call for assistance from a spegi
squad. Call for additi
make other notifi F) as appropriate.
* Be alert for secon rch the area if appropriate.

* Recognize that a devi i ate ip some manner other
than the obvious. For example, ght count up instead
of down, and you would have no way nowing when it was

set to detonate under those co, . The device could even
be activated by re n rist who is waiting for
emergency responders to

S as you evacuate to
ck wave will do more
pen one.

you can't stay behind

. The

and equipped bomb
fire department) and

-l




Do (continued)

Don’t

Upon Discovery of an sive Device

W

ven otherwise. For
example, a hand grenade normally used'for training purposes
(typically blue in color) can be rel Even something that
appears to be a toy weapon can al device.

Observe for evidence of chemical, biological, or radiological
materials that mi ith the explosive.
Pay attention to ci g the incident. Note
suspicious peopl y information to the

appropriate officials, regardless of how unimportant it may seem
to you at the time.

Treat all devices

in situational awareness.
d financial impact of shutting
ssured into compro-

Try to minimize t
down a business.
mising life safety.
Assign a public in
will minimize the
Follow departme

ess the media. This

Do not panic.
Do not touch, shake, or
Do not open a contai

Do not attempt to nother location. Evacu-
ate the area inste
Do not immerse evice In water. g so may cause the

device to detonate.
Do not put the device in a confi
drawer or filing cabine
the bomb does d
Do not attempt to

ce, such as a desk
cause more harm if

rly with metal, glass,
e a fragmentation hazard
if the device explodes.
Do not turn lights or equipment on
you find it.

Do not operate radi ithi
certain the device e
Do not block acc toth

Do not smoke in
Do not attempt to

Leave everything as

meters) unless you are
dio transmissions.



After Detorl ‘ Explosive

The following are ge i i ply anytime a device
has been detonate

Do

Remain calm. 1
Isolate the area apnd deny entry to unauthorized personnel. If

entry is necessar eople to a minimum.
Call for assistanc and equipped bomb
squad. Make oth priate.

Be alert for secondary devices. Search'the area if appropriate.
Observe for evidence unusual odors or unusual patient
symptoms) that e the explosive was used to
disperse other h rials. Conduct atmospheric
monitoring as ap
Look at the big pi
Spend as little ti
to rescue patient
are in a safe area
When treating patients, avoid cutting through areas of clothing
that contain evide y bomb fragments).
If possible, deter t (point of origin).
Pay attention to ci g the incident. Note
suspicious people or . Relay 'any information to the
appropriate officials, re important it may seem

to you at the time
ssible Don’t touch anything
H and sketches to help
, particularly if anything must be moved.

Preserve evidenc
ess the media. This

al awareness.
ossible. If you need
nt can wait until you

you don't have to.
preserve the sce
Assign a public information officer to a
will minimize the spreadin
Follow departme

Don’t
« Do not panic. N
* Do not turn lights or equipment on or off.) Leave everything as

you find it.

* Do not disturb evi a is necessary to save
lives or control im iate ust disturb evidence,
pay attention to iti u can reconstruct them for
investigators later. anything you moved and any

actions you took.
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Although almost an
emergency responder training usually f
chemicals that have been specifi

in military or civilian

ses on a handful of
ed for warfare, used
t after by terrorists.

This chapter begins information that applies to any
incident involving chemic hich is helpful if you
don't yet know what you are deali then provides more
detailed information on nerve agents, blistetagents, blood agents,
choking agents, and_ri trol

For additional assistje ind ical warfare agents,

contact the National . (See page 14-46.)
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Genertr About
Chemical A ts

! : I
chemical warfare agents.

that could be used
that are considered

There are numerou
as chemical weapo

These first few pages provide general in
any incident involvin i
start if you don't kno
if the agent is not o

ation that applies to
is is a good place to
u are dealing with or
this chapter.

Types of Chemical Agents

Although almost any be used for a terrorist attack,
terrorism training u n the ones identified below,

because these chemi fically developed for
warfare, used in mili fore, or sought after
by terrorists.

* Nerve agents are organophosphate compounds that attack
primarily the nerv i controlled muscular
contractions. The he most dangerous
of the chemical w mon ones are tabun
(GA), sarin (GB), soman

* Blister agents (also kn
are extremely toxi
blisters on expose
distilled mustard (
phosgene oxime (CX).

* Blood agents are those that interfere wij
use oxygen. Hydrogen cyani
(CK) are the most

* Choking agents
tract (the nose, th
that fit this categ

duce characteristic
es are mustard (H),
N), Lewisite (L), and

the body’s ability to
cyanogen chloride

arily the respiratory
the lungs). The two
hosgene (CG), are

The common one e, pepper spray (OC),
and adamsite (DM ical composition, tear
gas can be CS, CR;
page 9-28 for morei




General Informatio tinued)

Health Effects ' <W9”

Initial signs and sym
ally manifest themse
depending on the a re, initial effects are
delayed for several hours, but most ical warfare agents act
very quickly. The general health eﬂted below can help
point you toward a particular class of agent, particularly when
combined with othe re detailed descrip-

tions are provided la the specific agents
are discussed by ty,

hemical agents usu-
posure. Sometimes,

* Nerve agents: The m
poisoning are rapid
ing. Other key indi
nausea and vomit

* Blister agents:

ignificant indicators of nerve agent

oint pupils and muscular twitch-

ny nose, salivation, sweating,

eathing, and convulsions.

ce immediate irrita-
tion to eyes, skin, nes. With mustard,
however, pain and d by as much as 24
hours. (Mustard isithe only chemical are agent that does
not produce symptoms within minutes of exposure.) Irritation
to the respiratory s of breath. Blisters
are the most disti of blister agents.

* Blood agents: Cy rapid onset of respi-
ratory stimulation, iting, and headache.
High concentrations ca and respiratory arrest.
(Both nerve agent ulsions, but cyanide
does not produce secretions, and fine
tremors in the mu

* Choking agents
the eyes, nose, and throat; respiratory
vomiting; burning of exposed ski
Pulmonary edem

* Riot control age e rapid onset of re-
spiratory distress, tearing. Effects seldom
persist more than i ce patients are moved to
fresh air.

cause irritation to
istress; nausea and
htness in the chest.
hours.

J



General

Routes of Expo

¢ Inhalation is the pri
e Absorption throu

entry for many of the chemical a

* Accidental ingestion is unlikely uﬁponders fail to thor-
oughly wash their hands before eating,\drinking, or smoking.

* The worst terrorist i0S i i inating the agents in
amanner that cre cloud (e.g., opening
a gas cylinder, usi ersing the agent with
an explosive devi to protect against a
gas or vapor than against a liquid or solid.

* Other possible sce e contaminating surfaces that
people are likely contaminating food or water
supplies. Howeve ios are less effective and thus
considered less o

ost chemical agents.
Iso a major route of

Patient Decont

Follow the patient de
as the general deco
following are a few g
recommendations,

n guidelines on pages 6-11 to 6-15, as well
ideli 2-57 and 2-58. The
u. For more specific
rol center.

* It's safe to use plain wai e chemical agents.
* It's safe to use so e chemical agents.

¢ Although some so d usipg a 0.5% hypochlorite
solution on nerve ai 5 site, hypochlorite can
cause further harmito patients. (See page 6-13 for details.)

If you have an appropriate chemi
it to check for residu

onitor, you can use
patient.

Treatment

Follow the general treathchemical exposures
(pages 6-26 to 6-29). A few of these chemical agents have spe-
cific antidotes; they identifie out this chapter where
the agents are cove

chemical agents co

, treatment for most
presenting signs an

supportive care for




General Informatio tinued)

Two Properties lat Mis

Chemical agents ar
persistency. Volatili lative terms used to
express how rapidly , or dissipate. They
are directly related to vapor pressur

i *d on page 5-41).
Unfortunately, these_relative terms oftenimislead responders.

For example, the G volatile. The word
volatile might create gents will jump out
and attack responde y won't. The vapors
remain close to the ace of the liquid. Sarin, the most volatile
of the G agents, has ava essure of 2.1 mmHg at 68°F/20°C
(or 2.9 mmHg at 77°F aporates at a slower rate than
does water (with a v of 175 mmHg at 68°F/20°C).
Certainly, it's more vi (0.0007 mmHg), but far less
so than hydrogen cy: hlorine (6.8 atm).

ms of volatility and

Agents that evapor. urs are considered
nonpersistent, wher ose that take eral days or weeks
are considered persistent. Again, the G agents will evaporate
at a slightly slower r. y are nonpersistent.
VX, on the other hal quickly as motor oil
does; it is a persiste can be made more
persistent by the additio her properties (e.g.,
vapor density) and extern eather conditions) also
affect how quickly or ates.

The more volatile th
greater the risk to responders. Truly vola
quire a higher level of personal protective
isolation distances. (ObV|ousI
terms of toxicity, fla ther hand, the more
volatile and nonpersi ier decon becomes.
There will be less a ipment to be decon-
taminated because s i

apor pressure), the
materials might re-
uipment and greater
Iso evaluate risk in

It is beyond the scope of this book to list‘¢hemical and physical
properties of hazardous material wever, this chapter does
provide vapor press
to help you understa eri ith them. (As much
as possible, the vapor pres at 68°F/20°C.)



Generarmatio
Personal Protective

Performance requir
CBRN terrorism inci

for Protective Ensembles for Haza
Operations.

ensembles used at
FPA 1990, Standard
aterials and CBRN

d must not be used
taining more specific
es. See also pages

The following are g
as a substitute for de
information from ap
2-47 to 2-54 for gen informa

Hot Zone Operation

* Ingeneral, entryi hould be done only by hazmat

personnel in chel i

e Level Aisreco n area suspected of
nerve agent or ion.

* Level Bmay be once it's determined

that a vapor hazard no longer exists.

e Choking agent i
assignment.

e Level B is usual

e Structural firefight
control agents.

e If police officers m

re riot control agents
are present, they
protection and co

rt t-issued respiratory
¢ It may be possible o effect a rescue of iwn live victims from

a chemical agent atmosphere using strugtural firefighting cloth-
ing and SCBA. However, this isi uires a careful risk-
versus-gain analysi 2-40 for information
about a study con SBCCOM Domestic
Preparedness Ch

or B, depending on

gents.
are sufficient for riot




General Informatio tinued)

Personal Protective ment ontinued)
Warm Zone Operat

e Structural firefighti re often sufficient for
decon, particularly if covered by ical-resistant apron.
However, inexpensive disposableﬂl protective clothing
may be preferable, since it’s difficult to quately decontami-
nate structural fire i i

* Chemical protecti
worn if patients o
a blister agent or thickened nerve agen

* For healthcare facilities iving contaminated patients, OSHA
recommends minim powered air-purifying respirator
(PAPR) with a pro f 1000, a chemical-resistant
garment, ahead c art of the respirator), a double
layer of protective i otective boots. (See
the January 2005 Best Practices for
Hospital-Based Fi from Mass Casualty
Incidents Involvingithe Release of Hazarelous Substances for
complete details and prerequisites.) Healthcare facilities that
are not adequatel ntaminated patients
may have to rely nce from firefighters
and hazmat team rative planning be-
tween all parties, with ifferent scenarios.

Level A) should be
contaminated with

Cold Zone Operati

* No special protect Hn caring for patients
who have been tharoughly decontaminated or who have been

exposed only to chlorine or phosgene gasy (See also pages 6-4
to 6-7 for concerns about pos ry contamination in
the patient’s blood



Generalrmatlo‘wtmued)

Detection
Appearance

Of all the chemical agents covered jn.this.chapter, the only one
with a distinctive appearance is th is clear to amber-
colored in liquid form and greenlsh yellow i

agents are describe

in gas form. Other
t none are so distinc-
tive that they would
produce a visible cl

and most won't even
be other visual indic

owever, there may

ed spray devices or
explosions that disperse I| ids, mists, or gases. See pages 7-6
and 7-7 for other exa

Odor

micals. Besides the
obvious concern that smell a chemical can
resultin injury, you n witness descriptions
may or may not be reliable. For example, most people would rec-
ognize the odor of chloki uld know what bitter
almonds smell like? to particular odors,
if the odor threshold re causes olfactory
fatigue, it may be im escription.

Be cautious when u

* Nerve agents: P dorless. Impure G

agents may have , andlV/X may have a slight
impurities, so these
of limited value

sulfur odor. Howe
descriptions may
* Blister agents: Depending on purity and concentration, mus-
tards may be odorless or ma mustard, onion, or
garlic. Lewisite sm hosgene oxime has
an intense, irritati
* Blood agents: Cy.
kernels, although
unable to smell the odor.
¢ Choking agents: Chlorine smells like
like freshly cut grass or newly m
* Riot control ag

peppers. Mace ha’ragr
Adamsite is odorless.

of bitter almonds or peach
population is genetically

h. Phosgene smells

per spray smell like
t of apple blossoms.




General Informatio tinued)

Detection (contleo'

Detection Devices

Detection devices fo

* Colorimetric tubes. ‘
* Chemical agent detector papers or kits.

* Chemical agent
¢ Gas chromotogra
ment.

ts may include:

try (GC/MS) equip-

It's beyond the scope of
tection equipment, p
so quickly. One im
familiar with how to g
equipment when you
Teams (CST), for ex
most highly trained p u suspect a terrorist
event, consider requ assistance through
your state notification center or office of emergency services. See
page 14-48 for more i

00k to go into more detail on de-
cause technology is changing
endation, however, is to be
latest and greatest detection
WMD Civil Support
best equipment and



General matio‘tinued)

Detection (continue

Detection Devices

If you do have chemical warfare age. tors available to you,
be familiar with the capabilities an ns identified by the
manufacturer and reliable third- party studies. The following are

some limitations to
e Some detectors r hile others respond
only to vapors.

* Some detectors won't detect an agent in water.

* Some detectors cal tiple agents or types of agents.
Others are more li apabilities.

e Some detectors a e than others and might not
detect tiny conce

e Many detectors a

* Some detectors r
lives (e.g., colori

e Temperature and humidity can affect the performance of some
detectors.

t have limited shelf

rovide a reading.

¢ Detectors that rel ot provide accurate
readings if the ba d.

e Some detectors require jon and maintenance than
others and might ults if neglected.

e The more comple ater the potential for
human error. 4

* The most accurate detection equipm e g., gas chroma-
tography and mass spectrometry [GC/MS]) is very expensive,
requires greater training to oper: n take several hours
to provide results.




General Informatio tinued)

Detection (contlea,

Detection Devices

Develop a detectio ates the equipment
available to you, but that also e izes common sense,
evaluation of on-site indicators, andch from appropriate
resources. Make sure that strategy stays within your training and
department SOPs.

nce and odor. (See

formation.) Remember: Do not expose

inoculars and question witnesses

ile maintaining a safe distance.

ight point to a terrorist attack
rather than an ac (See pages 7-4 and 7-5.)

* Determine if patie are consistent with
those produced b nts. (Page 9-4 pro-
vides an overvie ymptoms, but more
details can be fou roughout this chapter.)

¢ Survey the scene with conventional dete ion equipment. (See

ive materials, flam-

or oxygen-enriched

s as you would in any
other unknown atmosp! k the more common
and likely scenarios, the [tiple chemical hazards,
or the opportunity are agents.

* Use available che s appropriate. The
limitations listed o Id make it clear that
some equipment 't be effective because it’s not designed to
detect the suspected agent or not desig to detect the mate-
rial in the form present So ¢ propriate detectors.
Confirm readings quipment for more
reliable results.

* |f appropriate, obt

* Request assistance’e

e Evaluate sensory
page 9-9 for mor
yourself to the material.
about appearance

e Look for other indi

environments, and

boratory analysis.

dent from other resources
that can assist you either by br ced detection equip-
ment to the scene or by helping to assess the situation over
the phone. (See chapter 14 fi rmation about resource
agencies.)



pesticides, but they
ents attack primarily

Nerve agents are si
are 100 to 500 time:
the nervous system, uscular contractions.
They are considered he chemical agents.

Exposure to even minute quantitie e rapidly fatal. The
common nerve agents are listed be

Agent ERG Guide
Tabun (GA) 153
Sarin (GB) 153
Soman (GD) 153
V Agent (VX) 153
Description
Nerve agents are cle bient temperatures.
(The term nerve gas rve agents are odor-

ty odor, and VX may
r. However, odors and colors can vary with
limited value.

less. Impure G age
have a slight sulfur o
impurities, so these

istent. (However, to
n water, which has a
8°F). These agents can be made
rs. VX is a persistent,
t as quickly as motor
than air.

G agents are consid
put it in perspective,
vapor pressure of 1775 m
more persistent by addin
oily liquid with little vo
oil. The vapors of all

Agent por Pressure (mm Vapor Density
Tabun (GA) 0.037 at 68 F/20°C 5.6
Sarin (GB) 4.86
Soman (GD) 6.3
V Agent (VX) 9.2

Under ambient condition t vapors will not travel far;
thus the size of the endangere be relatively small.
However, the vapor hazard is increase nificantly when the

product is exposed to hiih tem es, spread over a large

area, or aerosolized




Health Effects

Nerve Agents (Continued)

W

Nerve agents attac
the normal function
for nerve transmissi

The primary route of entry is inhalaﬁe vapors. However,
nerve agents are alsg toxic by eye absorption, skin absorption, or

ingestion. Onset of very rapid (seconds
to minutes) for inha e. Onset is slower
(several minutes to s bsorption, although
nerve agents do penetrate the skin rapidly and effectively. Speed
of onset also varies with nt of exposure.

system by inhibiting
an enzyme required

The most significa
rapid onset of pinpoi
pupils are characteristi
best observed whe ght sunlight. Pupils
may be normal afte ptoms can appear
almost immediately sure.

of nerve agent poisoning are
uscular twitching. (Pinpoint
n exposure and are

Small exposures a
ficulty breathing, an
produce loss of con
and flaccid paralysis.

pinpoint pupils, dif-
xposures will also
, respiratory failure,

Detailed signs and
all of these indicator:

elow. However, not

in ev'y patient.
nt pupils), redness,®lurred or dim vision,

light
ns (fine tremors in

* Eyes: miosis (pin
and eye pain that is aggravated by brig

* Skin: excessive sweating an
the muscles under

* Respiratory syst
ing, difficulty breat
failure

¢ Muscular system: muscular d convulsions, after
which the patient will become fIaCC|d and|limp

* Nervous system: headache, ess, giddiness, anxiety,
difficulty thinking, tmares, and coma

¢ Gastrointestina ste nausea, vomiting,
abdominal cramps, diarr, i tary urination and
defecation

congestion, cough-
est, and respiratory




Nerv nts (

Patient Decontaminati

If exposure was to
sufficient. However, i
patients must be decontaminated.

Follow the patient decon gmdellnes olages 6-10 to 6-15.
Decontaminate pati soap and water. (If

thickening agents a s, it decreases their
water solubility, mak tive than it would be
otherwise.) Refer tojpage ‘or more information
on patient decon solutions

liquid contamination,

Treatment

Follow the general tr
(pages 6-26 to 6-29 r nerve agents may
include administrati Chloride, and diaz-
epam. Antidotes m € given as soon @as possible if patients
are already symptomatic. Required dosages and frequency of
administration will v. i ral factors, including
how the antidote is al toinjector), whether
the patient is an adul posure, and severity
of symptoms. Follow yo rotocols,‘@nd seek advice from
a qualified medical exper

chemical exposures

personnel with the
sponders have life-
! The kit contains two
tropine; the second,
M Chloride).

Many agencies are
MARK 1 Nerve Age
saving antidotes at t
injectors. The first contains two m|II|grams
600 milligrams of pralidoxime

The MARK 1 kit is a into a large muscle
area, usually over t way between the hip and

knee. Start with the atropi The injector is armed as soon
as it is removed from the Kkit. injector over the injection
site, applying firm even pressure until it hes the needle into

the thigh. Hold it in place for a full conds. Repeat the same
process with the 2- y! 2). Secure exposed
needles to prevent ngedle sti massage the injec-

tion site to help circulate th




Nerve Agents (Continued)

Treatment (con ue”

For moderate or se

al MARK 1 kits can
be administered at fi Is. However, do not
administer more tha king further medical
attention. More than three doses o Chloride can cause
uncontrolled hypertension (increasw pressure) and an
increased risk of heat exhaustion or heat ss. If you are expe-
riencing rapid heart ot repeat injections.

According to the U.
for thinly built individtals, the injection sho
per outer quadrant of the cks.

& Human Services,
be given in the up-

Patients experienci s/seizures should be given
CANA (20 milligram iu epam) injectors following the
same procedures as i

Note: Antidotes will ent remains on the
skin or on clothing touehing the skin. Therefore, thorough decon-
tamination in addition to antidote therapy is essential.

Detection
Nerve agents are difficul t or smell. Outward
warning signs will gene ue. Look for general
indications of a terro doned spray devices

or explosions that di , mists,OF gases. (See pages
7-6 and 7-7 for othe ples* ; , for rapid onset of
the signs and symptoms identified on the previous page. Pinpoint
pupils and muscular twitching are the b dicators.

Nerve agents can
tubes, chemical age
agent monitors.

priate colorimetric
pers, and chemical



Blister

W‘icants)

ts or vesicants) are
acteristic blisters on
below:

Blister agents (also
extremely toxic che
exposed skin. The

Product UN# ERG Guide
Mustard (H) 281 153
Distilled mustard (HD) 281 153
Nitrogen mustard 153
Lewisite (L) 153
Phosgene Oxime 154

Description

ids that have been described
llow to dark brown, depending
ation, mustards may
, or garlic. Lewisite

Mustards and Lewi
as anything from col
on purity. Dependin
be odorless or may
smells like geraniu

ss to pal

Pure phosgene oxi
gene oxime can als
an intense, irritating

e is a colorless crystalline solid, but phos-

-brown liquid. It has

All of the blister agents a
Agent
Mustard (H)

m Density
purity 5.5
Distilled mustard (HD) 0.072 at 68°F/20°C 5.4

Nitrogen mustard (HN) * 0.0109-0.29 8°F/20°C 5.4-71

Lewisite (L) 71
Phosgene Oxime 3.9
* There are three f gen| mustard: HN1, HN2, and

HNS3. Each has slightl
** The liquid form of phosgene o
mmHg at 140°F/40°C.

Y

apor pressure of 13




Blister Agents (Continued)

General Health ec”

Blister agents are e

ary routes of entry
are inhalation and nts easily penetrate
clothing and are qui he skin. Only a few

drops on the skin can cause severe inj d 3 grams absorbed
through the skin can be fatal. ﬁ‘

Common signs an
skin, eyes, and res

involved, significant
the bloodstream, ca

ion and burns to the
area of the skin is
an be absorbed into
ng severe systemicipoisoning.

Mustard

Mustard causes tis
sure, but the clinical
4 to 8 hours being t
warfare agent that
of exposure.) This
identify everyone wh
the onset, the less
signs and symptom

ost immediately after expo-
2 to 24 hours, with
s the only chemical
oms within minutes
It for responders to
has been exposed However, the slower
kely to be. Detailed

* Eyes: Mild exposure r
dening, and a gritty feeli
there can be mar
is aggravated by

* Skin: Initially the
ing, burning, and tenderness in the a
may later develop large fluid- fllled bliste
moist groin and armpit area
Skin damage from
second-degree bu
age comparable t

ching, burning, red-
In more severe cases,
ds, severe pain that
corneal damage.

sunburn), with itch-
ted area. Patients
, with the warm and
icularly susceptible.
resembles a first- or
can produce dam-

: e sinus pain, runny
nose, sneezing, sore throat, ng cough. Patients
might have nosebleeds, hoarseness, QF even loss of voice.

ficulty breathing.
* Digestive Syste atien usea and vomiting.



Blist

General Health
Lewisite and Phos

Lewisite produces clinical effects
mustard. (See previous page.) Th
however. Flrst Lewisite causes paln ori
to minutes after exp
is so rapid, people e
mediate area and d

those produced by
0 major differences,
tion within seconds
onset of symptoms
ikely to leave the im-
their exposures.

Phosgene oxime produces many effects similar to those of
mustard and Lewisite. us page.) It causes immediate
pain or irritation to th nd lungs. What distinguishes
phosgene oxime fro agents, however, is that the
skin lesions look m hives) than blisters.
Phosgene oxime ca damage than other
blister agents do.

With both Lewisite and phosgene omme the irritation to eyes,
skin, and mucous m resemble the effects
of riot control agent ore severe and will
not decrease upon sh air, as would be
the case with riot co

Patient Decont

If exposure was to v
sufficient. However, if there is a possibili
tion, patients must be decontaminated.

er clothing might be
of liquid contamina-

With Lewisite and p must be performed
immediately to prev e.

With mustard, decon's i lliy“be performed within 1 to 2
minutes. However, patients may ey’ve been exposed
until several hours later, when symptoms lly develop. By that

time, most of the mustard will havi dy been absorbed by the
tissue or evaporate ts should be decon-
taminated to ensure any

not cause further h




Patient Decont inaMontl ed)

Blister Agents (continued)

ly with body tissues
periods, it might be
saline.

Because thickened
and can persist in 0
prudent to flush ope

Follow patient decon guidelines on Mm to 6-15. You can
use plain water to decon any of the blistefiagents. Some refer-

ence sources also r nd water or a 0.5%
hypochlorite solutio

Treatment

Follow the general tr
Care for skin lesions
the lesions with dry,
if affected. Never a
not to overhydrate p
blister agent burns i

second-degree burns. Cover
s, separating fingers and toes
lesions. Be careful
IVs. Fluid loss from
| burns.

Mustard or phosge ecific antidote. Early
decontamination (wi posure) is the most
effective treatment. inistered to control
pain. Commercially be used to relieve
eye irritation and conjunctiviti

Lewisite: British Anti s BAL or dimercaprol)
administered intram uce severity of systemic
effects. Early deco onds or minutes of
exposure) is also vital!




Blistregq\ued)

ct by sight or smell,
d-, onion-, or garlic-

ly be l best clue. Lewisite

noticeable effects

Detection

Blister agents are r
though they do hawi
like odor when impure.

Outward warning signs will general
and phosgene oxi
(moderate to severe , skin, and mucous
membranes). How produce noticeable
effects in the early es; signs and symptoms are delayed for
several hours. Look, also, for general indications of a terrorist
event, such as aban y devices or explosions that
disperse quuids mi (See pages 7-6 and 7-7 for

>
-
Y »

opriate colorimetric
pers, and chemical

Blister agents can
tubes, chemical ag
agent monitors.

\




dys ility to use oxygen.
carrying oxygen to
bility of cells to use

r metabolism. The

Blood agents interf
Some agents preve
other cells in the bol
oxygen for producin
most common blood

Product UN# qM ERG Guide
Hydrogen Cyanide (AC) 1051 117
Cyanogen Chlorid 125

Description

en chloride are very volatile,
er pressure, although at higher
colorless gas. Both produce
kernels, but at least 25% of
the odor. Hydrogen

Hydrogen cyanide an
nonpersistent, colorle
temperatures, hydro
an odor of bitter almends or pea
the population is ge
cyanide is also flam

Agent Vapor Pressure Vapor

68°F/20, Density
Hydrogen Cyanid 0.94
Cyanogen Chlorid 2.1

’ »

R},
A



Bloo nts ( ued)
<W9” ‘

General Health Effec

Cyanide causes ce he mechanism that
uses oxygen. Oxy d is prevented from
entering other cells in the body, causi m to suffocate. The
primary route of entry is inhalation,Wide can also be ab-
sorbed through skin or eyes. Onset of s and symptoms is
very rapid.

¢ Low concentratio
of respiration, diz
* High concentrations initi
sometimes to the p
hold their breath.

n the rate and depth
, and headache.

the patients cannot voluntarily

ions occur within 30 seconds,
followed shortly t piratory arrest, then cardiac
arrest. Death occ i of exposure.

e Cyanogen chlorid , hose, and mucous
membranes, muc 0.

Exposure to both nerve agents and cyanide will produce convul-
sions. However, cy ot produce pinpoint
pupils, excessive s ors in the muscles
under the skin, all of h nerve agents. An-
other distinguishing i seen with cyanide is
abnormally red skin. The s redder because oxygen
in the blood isn’t bei y other cells.

Patient Decont

ter clothing may be
of liquid contamina-

If exposure was to vapor only, removin
sufficient. However, if there is
tion, patients must b

Follow the patient d s/on pages 6-10 to 6-15, and
decontaminate the skin wi in water or,soap and water.

Y




Treatment

Blood Agents (continued)

W

Follow the general tr
(pages 6-26 to 6-29

Treat patients with cyanide antidote itsgifsavailable.
If patients ingested cyanide-containing compounds, avoid contact

with gastric content

chemical exposures

Detection
Suspect cyanide if pati scribe peach blossom or bitter

almond odors. Beyo ide can be detected with ap-
propriate colorimetri emical agent detection kits.

—
—

-
v,




Crlw . ts

The choking agents hemicals that attack

primarily the respirat roat, and particularly
the lungs).
Product ERG Guide
Chlorine (CL) 124
Phosgene (CG) 125

Description

Chlorine and phosg
are usually stored as li
cars. Chlorine is clear
yellow in gas form.

are gases in their normal states, but they
ids.in_cylinders, ton containers, or tank
red in liquid form; it is greenish-
lorless in both forms.

Both gases have str irritati i dors, although olfac-
tory fatigue can occ
Phosgene smells liki wly mown hay. Both
gases are extremely Volatile and nonpersistent. They are heavier
than air and can remain for long periods in low-lying areas.

Agent Va Vapor Density
Chlorine 6.8 at 2.47
Phosgene 1.6 atm (a 3.48

Chlorine is nonflam oxidizing agent. It
pounds with many

can react explosivel sive
common substance
monia, fuel gas, hydregen, and finely divided metals.

her, turpentine, am-

Phosgene is nonflammable. cts with moisture to
form hydrochloric acij

\4




Choking Agents inued)

General Health ec”

Inhalation is the pri

Health effects vary d r choking agent and
the amount and dur.

e health effects are
immediate; others can be delayed

‘4 hours.
General health effects often resemble se associated with

riot control agents a

for choking agents.

e |rritation to eyes,
Respiratory distre
Nausea and vomiting
Burning of expose
Tightness in the ¢

ing and choking)

Severe exposure r
the lungs), which pre
and into the bloodstr
fluids. Severe pulm

ma (fluid buildup in
ing across the lungs
ly drown in their own

Onset of pulmonary
The more quickly it
The first symptom is eath upon exertion.
Later, respiratory distres 'en when the patient
is at rest. Other signs an include:

Noisy respirations

heezing, rales, rholhi)
Coughing

Frothy pink sputum (in sever:

Cyanosis (bluish c
Pale, clammy skin
Contact with quuefiere

4 hours to develop.
patient’s condition.

Dyspnea (difficult
Rapid, shallow br

ous membranes)

Rapid, weak puls
Low blood pressure
Restless and anxiety
Nausea and vomiting

ses frostbite injury.

J



Chokrents qnued)
inati

Patient Decont

Asymptomatic patie form of chlorine or
phosgene do not n However, decon is

needed for patients experiencing ski irritation, as well as
for any patients who have been con d by choking agents
in liquid form, whether they are symptomatic or not.

es 6-10 to 6-15, and
nd water.

Follow the patient d
decontaminate the

Treatment

There are no antidot or phosgene. Treatment con-
sists of supportive mgasures fo senting signs and symptoms.
Follow the general tr chemical exposures
(pages 6-26 to 6-29

or transient irritation
the scene after their
recorded and they
f symptoms develop
re irritation after ex-
to phosgene should
aluation. Exposure to
edema, so patients
t 6 hours, preferably
d avoid any exertion
ulmonary damage.

Patients exposed to
of the eyes or throat
names, addresses,
are advised to prom
or recur. Patients
posure to chlorine and al
be transported to a medi
chlorine or phosgen
should be kept unde
24 hours. Meanwhil
since exertion will in

Detection

Both chlorine and p
teristically strong, irri

zed by their charac-
he discovery of lecture bottles

or gas cylinders is anotha“
Both chlorine and phosgene can be detegted with colorimetric

tubes.




Riot Con

Riot control agents
the eyes and respir.
tants, irritating agen
are listed below.

Product UN# lass ERG Guide
Tear Gas (CS) 1693 159
Tear Gas (CR) 1693 159

1
1

Tear Gas, Mace ( 1 153

Pepper Spray (O A)* 159

Mace (PS) 1 154

Adamsite (DM) 1698 4 154

The hazard class
pepper spray is p

The following are th i ese agents:
e CSis chlorobenz
CR is dibenzoxazephine

CN is chloracetophenone
OC is oleoresin capsi
PS is chloropicrin
DM is diphenylam

CS and CN are the most c mpounds in riot control
agents. Chloropicri fumigant.
Description

Riot control agents are dispersed as aer
are sold in small containers
devices may contain
also contain a dye t

Age Irritants)
se My incapacitation by irritating

also known as irri-
The common ones

r 6.1, depending on how the

or powders. Some
nse devices. These
ture. Some devices
d assailant.

Agent
Tear Gas (CS) Peppe
Tear Gas (CR) Pepper
Tear Gas, Mace ( ra ike apple blossoms)
Pepper Spray (OC

Mace (PS) |

Adamsite (DM)



Riot Co

Agent‘tmued)

and copious tearing
rarely lethal, but can

General Health ffec

Riot control agents ¢
that quickly incapaci
act as asphyxiants under some co

The primary route of entry is mhalatlo
can also be absorbe
and symptoms usu ds. Effects seldom
persist more than a nts are removed to
fresh air and deco inated, although'they can last several

hours, depending on the dose and duration of exposure.

Common signs and Aude the following:

* Eyes: burning, irri iffi keeping eyes open,
and eye pain that light

e Skin: burning, irrit

* Respiratory sys ng, runny nose, ir-
ritation, burning of mucous membranes and tightness in the

chest
* Gastrointestinal iting (more common
with adamsite [D ntrol agents)

Less commonly, exposure | agents can cause blis-
ters (usually with hi
humidity) or allergic ingsensitive individuals.
Exposure to riot co ger asthma attacks
or other secondary

hough these agents
yes. Onset of signs

Patient Decontaminatio

sh air and to brush
dditional decon is needed
|e decon guidelines on
in water, soap and
nate (baking soda).
in may cause a temporary
ill not cause additional
skin.)

It is often sufficient t
the powder from ski
for symptomatic patients;
pages 6-10 to 6-15. Flush the
water, or a weak solution of sodium bica
(Using water or soap and water on

worsening of the bu
damage. Hypochlori ill f




Riot Control Agent tinued)

Treatment ' v

Follow the general tr
(pages 6-26 to 6-29
required since the si
own once patients are moved to fre

chemical exposures
ent is generally not
rally subside on their

Detection

ination devices are
gents.

Odors, signs and s
generally the best in

AMP).

S




Biolcﬁl'wl'ments

Because onset of health e
agents, a covert terrori
outbreak of disease,
than first responder
porting role. On the
that he or she just opened an envelope ¢
white powder, first responders will
chapter has been include:
of biological agents.
with public health au
information on infect

with most biological
nifest as an unusual
authorities more so
ave more of a sup-
n calls 911 to report
taining an unknown
e front line. So this
ders a brief overview
o coordinate closely
ss to more thorough

This chapter starts with general infor
incident involving blologlcal agents whic

yet know what you'r
information on specifi ent
in the past or have n so

that applies to any
helpful if you don’t
rovides more detailed
ve been weaponized
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About'Biological Agents

Many organisms ca s biological agents,
but only a few have past or have been
sought after by terrorists. This book focuses on the most likely
candidates. Biological agents are Division 6.2 materi-
als (infectious substances). Some mycotoxins are classed as
Division 6.1 (poison

These first few page ation that applies to
any incident involvin . This is a good place to
start if you don’'t know what specific agent you are dealing with or
if the agent is not one isted later in this chapter.

Types of Biolo

The biological agent s weapons of mass
destruction are gen oups:

* Bacteria are single- celled living organlsms capable of inde-
pendent growth; t ng host in which to
replicate. Many c Some, like anthrax,
form spores that ¢ ds in conditions that
would otherwise ki ia can also produce
extremely potent toxins i . Examples of bacteria
include anthrax, b ue, and tularemia.

¢ Viruses are also | , but they are much smaller
than most bacteri %ses are incapable
of the basic metabolic functions necessary for independent
growth. They require living cells in which te replicate. Examples
of viruses include smallpox, Vi equine encephalitis
(VEE), and viral he .

¢ Rickettsiae are e many of the char-
acteristics of bact ses, they grow only
within living cells. is.an example of a rickettsia.

* Toxins are nonliving chem ds—potent poisons
produced by a variety of living organi , including bacteria,
plants, and animals. They produce effects similar to those
caused by chemi | toxins are far more
toxic than most in rial mples of toxins are
botulinum toxin (botulis in, staphylococcal

enterotoxin B, an




General Informatio tinued)
CDC Bioterrori AMteg es
The CDC separates nd agents into three

categories, dependi
severity of their heal

Category A Diseases/Agents ‘

Category A agents i
to national security

n be spread and the

ose the highest risk

* Can be easily disseminated or transmittedfrom person to person
Result in high mortalit and have the potential for major
public health impa
¢ Might cause publi

cial disruption
health preparedness

Category A agents i

Anthrax (Bacillus
Botulism (Clostridium botulinum toxin)
Plague (Yersinia I
Smallpox (variola
Tularemia (Franci
Viral hemorrhagic feve
e Filoviruses (e.g., Eb
¢ Arenaviruses (e

Category B Diseas

Category B agents are the second highes

eC
e itofing
(continued next pas

’ »

iority because they:

* Are moderately e
* Result in moderat
* Require specific e

ity and enhanced

ortality rates
’s laboratory capac-




Generalsrmatiow-tinued)
CDC Bioterrorism A en!ate es (continued)

Category B Diseas
Category B agents include:

¢ Brucellosis (Brucella spemes)
¢ Epsilon toxin of Cl
* Food safety threat
0O157:H7, Shigella
Glanders (Burkho
Melioidosis (Burkholderia seudoma/le/
Psittacosis (Chlamy,
Q fever (Coxiella b,

ies, Escherichia coli

Viral encephalitis
(e.g., Venezuelan
litis, western equine encephalltls)
e Water safety thre
parvum)

rn equine encepha-

e, Cryptosporidium

Category C Diseas

Category C agents
emerging pathogens
nation in the future b

iority. They include

meid for mass dissemi-
* Are easily available

* Are easily produced and dissemi
¢ Have potential for hi lity rates and major
health impact

Category C agents in

Y

rginglinfectious diseases such as:

¢ Nipah virus
¢ Hantavirus

J




General Informatio tinued)

Routes of Expoz mmin

Inhalation

e The most likely te gical agents involve
inhalation as the route of expos ny biological agents
can be disseminated by aerosolizaw\ixing the agent with
a liquid and dispersing it with a spray ice) or dispersed as
dry powders (po s, and freeze-dried
bacteria and viru

e Airborne transmis ease occurs by dis-
semination of either dust particles containing an infectious
agent or airborne dr nuclei (small-particle residue of
evaporated drople microorganisms that remain
suspended in air f of time). Microorganisms that
spread by airborn an be dispersed widely by air
currents and can people at a distance
from the patient; ling and ventilation
is required in add protection. (These
precautions are beyond the scope 0 book.) Fortunately,
not many diseases are spread by airborng transmission. Those
that are include tu d chickenpox.

Skin or Eye Conta

* Most biological agent
skin. (The excepti
it is unlikely terro

rate healthy, unbroken
mycotoxins.) Thus,
to infect people th

much) success attempting
. However, some of
the diseases caused by these agents can be transmitted from

one person to another through contactgwith blood and other
body fluids (contact transmissi nd eye protection is
required when carj se diseases.

* Droplet transmiss oplets containing a
microorganism ar ected person during
coughing, sneezing, a i ing certain procedures,
such as suctioning. Droplets a short distance in
air (usually 3 feet [1 meter] or less) a an be deposited on
another person’s con unctlva n ucosa, or mouth. A mask
and eye protectio ause the droplets do
not remain suspe dling and ventilation
are not needed.




General

Routes of Expo mination (continued)

Ingestion

taminated food or by
eone whose hands
xamples of ordinary

e Pathogens can be ingested by ea
eating food after it's been handle
are contaminated. Both scenarios ar
food poisoning.

¢ Terrorists might att d and water supplies
with a biological a ould generally result
in fewer casualtie inhalationjexposures.

e It is unlikely that terron ts could successfully contaminate
municipal water su use dilution and chlorination
would either kill th atly reduce its effectiveness.
However, smaller may be vulnerable.

Injection

e Terrorists might inj an intended victim.
* Biological agents can also be transmitted through needle sticks
or puncture woun ts used in caring for
infected patients.

Vector

* Many diseases ar
quitoes, fleas, tick
use vectors as a
although this scen

by bites from mos-
that terrorists might
e biological agents,
n the others.

Rate of Action (Incubati )

e Time lapse betw onset of symptoms
varies with the ty, se received, the duration
of exposure, the route idual susceptibility.

* With bacteria and viruses, on hours to days after
exposure.

¢ With toxins, onset is usually mj to hours after exposure.
This rapid onset
they are dealing
both symptoms a

areful evaluation of
iliness is essential.

ach




General Informatio tinued)

Health Effects ' <W9”

The health effects i
an overview of co

give first responders
ms associated with
terrorist use of biolo nd the scope of this
book to address the sometimes dlﬂe th effects of naturally
occurring diseases; the full range of Wd symptoms patients
may experience; or differential diagnosis based on chest x-rays,
blood tests, lab cult i that medical profes-
sionals will have thi posal or will be able
to obtain it from thei partments.

* By weight, biological
chemical agents ar

e The initial effects
of a common col
seeking treatmen
sionals may not re
until they get mort

* The effects of so oxins resemble those of some of the
chemical agents. T us it's possible to mistakenly assume one
is dealing with a ch if onset of symptoms
occurs within min ul evaluation of both
symptoms and cir s is essential.

* Some bacteria and vir s, but many are not.
The biological warfare in this book that require
more than univers onic plague, small-
pox, and viral he

* The infectious dos
disease—varies b
factors.

* Toxins are not contagious.

s are generally more toxic than

ia and viruses resemble those
ore, many people may delay
and medical profes-
ith a biological agent

ms needed to cause

d on many host, agent, and environmental

“Contagious” Vi

While often used interc e tekms contagious and
infectious are usually deical medical use.
Contagious means “communicable by contact” and refers to a
very easily transmitt a cold or flu. Infectious
refers to disease ca harmful microorgan-
ism that can be tran to another only by a

specific kind of con nsmitted diseases.
Not all infectious dis




General matio tinued)

Personal Protective E ment

ensembles used at
PA 1990: Standard
aterials and CBRN

Performance requir
CBRN terrorism inci
for Protective Ensembles for Haza
Operations.

d must not be used
taining more specific
es. See also pages

The following are ge
as a substitute for de
information from ap
2-47 to 2-54 for gen

Hot Zone Operation

Currently, the best g
ing biological agents
by the CDC in 2001,
recommendations ¢

cting PPE for incidents involv-
i mendations issued
uced below. (These
's web site.)

¢ Responders should use NIOSH-approved SCBA with a Level
A suit for a suspe i ical.inci here any of the fol-
lowing information

* The type(s) of ai

* The disseminati

¢ |If dissemination via an
curring or it has
duration of disse

erating device is still oc-
information on the
might be

e exposure concentration
* Responders may alevelB protectl‘suit with exposed or

enclosed NIOSH-approved SCBA if:

* The suspected aerosol is no g generated

¢ Other conditions

* Responders may

P100 filter or pow tor (PAPR) with high
efficiency particul iiters when:

* An aerosol-generating used to create high

airborne concentration

bagged

The CDC'’s interim recomm r state that NIOSH
recommends again ighter turnout gear
into areas potentially gical agents.




General Informatio tinued)

Personal Protective Men ontinued)
Warm Zone Operat

For decon operation , enerally sufficient to
wear protective clothing one level b which is worn in the
hot zone. When the agent is unknoﬁrticularly hazardous,
it may be appropriate to wear the same level of protective clothing
worn for hot zone o

For healthcare facili ted patients, OSHA
recommends minim PPE of a powered air-purifying respira-
tor (PAPR) with a protecti ctor of 1000, a chemical-resistant
garment, a head cov art of the respirator), a double
layer of protective glo ical protective boots. (See the
January 2005 docu Best Practices for Hospital-

Based First Receiv Casualty Incidents
Involving the Relea ances for complete
details and prerequi

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

Cold Zone Operati

e Use standard uni H caring for patients
who have been thoroughly decontaminated. No special protec-

tive gear is required.

e When caring for patlents w
newly exposed to
the disease to be
tion procedures id

y sick versus those
ou know or suspect
dy substance isola-

-8.
(conw

’ »




General i tinued)

Patient and Eq ination

Very seldom is dec | agents because of
the delay between isease (discovery).

However, decon may be required w, osure is discovered

soon after the event (e.g., shortly aﬁorist attack).

* Remove contamin

* Decon patients a uidelines on pages
6-10 to 6-15. Car nd water is effective
for removing most [ . ough some sources
recommend using a 0.5% hypochlorite solution on biological
agents, it can caus m. See page 6-13.)

e Since it is someti adequately decon medical
equipment, use di ies for patient care whenever
possible, and pro lies after use.

* Unless otherwise iological agent, dis-
infect contaminate ypochlorite solution

or other decon sol rtment SOPs. (See
page 2-59 for more information.)

SAM




General Informatio tinued)

Patient Treatme' v

It is beyond the sco
otics or other drugs, ry depending on the
specific biological a ) drugs, progression
of the disease, possible side effect ient allergies, etc. Plus,
because incidents involving biologi:ﬁs usually manifest as
an unusual outbreak of disease, it's unlikely that EMS personnel
will administer antid ibiotics i field. Finally, drug

therapy may chang k. For current infor-
mation, contact the te resources.

* Provide supportive the ased on signs and symptoms.
* Notify your local he ent. Notification is mandatory
with some diseas pox) and vitally important for

any suspected ter| olving biological agents.

¢ Determine, if possi i biological agent was
dispersed so that until health officials
assure you that th threat.

end specific antibi-

Detection

ted, or felt. Nor can
quipment. We often

Biological agents ca
they be detected by
have to rely on outward i igns:

¢ The first indicatio attack may be wide-

spread outbreak weverdearly symptoms may

mimic those of a ; ecognition can take

time. Positive identification may require’laboratory testing of
f

blood, body fluids, or tissue samples infected patients.

» Terrorist attack should be i re are outbreaks of
disease not know e country or if there
are symptoms not transmission of the
disease (e.g., sy ssaciated with inhalation expo-

sure, but the normal issien is ingestion).
¢ Other indicators may include u and unusual spray
being disseminated (especially if done outdoors during periods

of darkness), aba spr. es, and threats of a ter-
rorist attack involvi |




General matio‘ntinued)
| <>

Detection (continue

Positive identificatio
tory analysis by train
gas chromatography and mass sp
culture analysis.

ally requires labora-
d (IR) spectrometry,
ry (GC/MS), or cell

ents have important
lowing are examples
fer to manufacturers’
or specifics:

Detection kits/paper:
limitations you shoul
of limitations that ma
instructions and reli

e Limited shelf life.
* Potential for false
if a kit functions b
and many toxins ¢
safe substances, | eat flour, too.)
Cross-sensitivity t
Insensitivity to sm
Inability to identify a full range of p055|ble agents.
Potential to rule o inability to identify a
mystery substanc dous. (For example,
a kit designed to t veals nothing about
the presence of ot .
* Potential for human error i
tion of test results.

Detection kits/paper Hsimply atool to help
assess credibility, not@ tool to provide definitive answers. If there
appears to be a credible threat and detection kits/papers provide

a positive response, it warrants nsideration than an
incident with no credib e response.

Ise negatives. (For example,
ems—all biological materials

ing process or interpreta-

It's beyond the sco
detection equipment.
is to be familiar with how to g
detection equipment when you need it.
Civil Support Teams (CST), for example,
portable equipment i
If you suspect a terro
Team assistance thr
emergency services

10-13

go into greater detail on
commendation, however,
latest and greatest
tional Guard WMD
ve some of the best
d personnel available.
esting Civil Support
n center or office of




alls

Wh owd
The anthrax attacks @f2001 ¢ a huge spike in “white powder

calls” for emergency ies published guide-
lines for handling su ing is a compilation
of guidelines from s des information that
applies to both the rgency responders.
Remember, however, that your own standard operating
procedures (SOPs) and local protcwe precedence over

these general guidelines.

alls associated with
e principles apply to

Note: These pages
suspicious mail. Ho

unidentified powdersfound anywhere els

Characteristics jous Mail

Suspicious mail may*have one
teristics. Any one ch
However, two or mo
when the mail is se
ism. (Many of thes
sible mail bomb. M
on page 8-8.)

ore of.the following charac-
not mean anything.
suspect, especially
e a target for terror-
haracteristics are also red flags of a pos-
information on majlkbombs can be found

Warnings or threa
Markings such as “Pe
Incorrect name, title
Misspelled words
No return addres
Postmark inconsi
Postmark from a foreign country
Distorted handwriting or badly typed
Excessive postage (to pre
Discolored packagi
Strange odors
An unknown subs
Rigid, uneven, or lopsi
Packages with irregular shapes,
Unprofessional wrapping on packages

Excessive string se kages
Packages stampe T, With Care” or “Rush:
Do Not Delay”

envelopes or packages
S orgpackages
, or bulges

J



White P

rr Call1tmued)
General Guidelines: ling and Opening Mail

The chance of enco ted with anthrax or
s, health profession-
ies have developed
artlcularly for people

als, the FBI, and emergency servic
common sense guidelines for handlin
who handle large volumes of ma|I

e Wash your hands
handling mail.

¢ Do not eat, drink,

* Consider wearing disposable plastic or rubber gloves if you
have open cuts or s on your hands.

ap before and after

Surgical masks, eye gowns are not needed.

Recipient Guid uspicious Mail

If the mail contains er or a written at or if it has other
characteristics listed on the previous page, the foIIowmg guidelines
should be relayed to

* Do not shake or e
¢ Leave the envelope or
¢ Do not sniff, touch, ta
package, or any c
e Alert others, and i
lope or package.
not required at thi
* If possible, shut off the ventilation syste
* Make appropriate notification
calling 911 and allowi

't move or discard it.
xamine the envelope,
pilled.

e disturbs the enve-
orkplace is usually

cipients, this means

y other authorities if
appropriate.) Indi pe or package con-
tains any visible p unknown substance, whether
the substance was d what you have done with the
envelope or package.

e Wash hands with warm water and soapifor one minute.

* Direct people to remain on scen il evaluated by emergency
responders and rcement. If anyone
insists on leaving ive, get names and
contact information.

¢ Do not panic.

10-15




White Powder Call tinued)

Threat Credibili Asment

The anthrax attacks
white powder calls
were forced to deve

h a huge volume of
response agencies
ased on whether or

not the threat was perceived as credi ergency call takers,
dispatchers, and first responders ali to take on greater
responsibility for assessing the threat credibility so that the more

highly trained hazm
needed most. The fi
in a threat assessm

led where they were
questions to include

¢ Did the envelope or p
* Hasthere beenare
If so, get a thorou
* What does the po
ally an off-white to
powder. Howeve
simply because it
terrorist didn’t dis
didn’t use somethi
questions on this
* Does the envelop
suspicious mail li
* Hasthere been arece
long have symptoms la
or other diseases

e Could there be a planation for the powder?
Could it be, for e t from construction
in the area or a sweetener someone spilled while preparing

coffee? Could it be narcotics? Are thergywrappers present or
other clues to substantiate thi
* Have there been
anthrax attacks of
¢ Istherereasonto
or a business) mig
other threats or suspicious pa
the target of other crimes? Is there an
harm the recipient (an angry s
an unhappy custo

contain an explicit threat?

e to any suspicious substance?
of the substance.
Weaponized anthrax is gener-
i rin texture to talcum
out a terrorist event
X. What's to say a
s? Or that a terrorist
other than anthrax? Consider the other
mon sense.

er characteristics of

t of flu-like'symptoms? If so, how
is fit the profile of anthrax

there were with the

cipient (either an individual
d?®Has the recipient received
s the recipient been
e who might want to
isgruntled employee,



White Prr Call tinued)
Responder Guidelines: Handling Suspicious Mail

with No Credibl

If you've assessed t can determine that
there’s no reasonable threat of anth or anthrax exposure
(or any other “weapon du jour”), bwsure to the incident
while still on scene.

* Reassure people d no need for you to
take samples for t

¢ Advise people tha
emergency room, or co
feel better by sug
anxiety and create

¢ Give people docu
or other reliable so
measures and sig osure.

e Thank the individ reassure them that
they did the right g. It's importan t we not discourage
anyone from doing their part to protect themselves and home-
land security, even s turn out to be false
alarms.

¢ Give people an in

ere’s no need to take a shower, go to the
their doctors. Trying to make them
actions only increases their
other healthcare workers.

the CDC, health department,
n appropriate safety

ollow-up if needed.



White Powder Call tinued)

Responder Gui inemdlin uspicious Mail
with Credible T

The guidelines bel ations from an FBI,
DHS, and HHS/CDG:€oordinated document called Guidance on

Initial Responses to a Suspicious L tainer With Potential
Biological Threat dated Novemberw

lines and the order
art, on the scenario
r or other unknown
ind that trace amounts may not be visible

t a health risk or provide critical
iculated threat (e.g., a threaten-

The extent to which
in which you perfor
you are faced with.
substance? (Bearin
to the eye but can still
forensic evidence.) |
ing letter)? Are reci

* Implement the Incij
¢ [solate the area a
Move everyone a
¢ Do not touch, mov
threat assessment

thorized personnel.

or open any suspicious mail until an initial

complete.

herwise.

* Notify the proper a gencies listed below
need to be notifie incident escalates,
you may need to call i iti es.
¢ Atrained hazmat te. conduct risk assess-

ments, field safi evidence collection,

and perhaps de miti measures.
e A bomb techni a assess suspicious
packages with racteristics suggesting a parcel bomb.

¢ Law enforcement (local, state, FBI or postal inspectors)
should be notified whe eat is identified. An
articulated threa ence of a suspicious
substance) is a Iso violate state and
local laws.

e Ifthereis a threat of Xposure or environmental
contamination, other agencie Id be notified include
the local and state public health departments, the CDC/HHS,
and the Depart Ho ecurity.

ontin




White Prr Call tinued)
Responder Guidelines: Handling Suspicious Mail

with Credible T

Advise people wh oroughly wash face
dvise them to also

and hands with warm water and
blow and wipe their noses.
Implement patient decon procedures foranyone who may have

been contaminat 6-15.) Collect and
contain clothing a stic bags, and label
the bags for easy
Use appropriate
10-9 to 10-11.) Consid
clothing versus gar
tural firefighting cl
Conduct a threat
WMD threat asse
agencies.)

Conduct field scri
devices, radiologic
organic compounds.
warfare agents is
screen for biologic
the limitations. S
Photograph the eviden
Properly package the evi
and chain-of-cust
double-bagging th
depending on the
needed for laboratery analysis and fore
Clearly document all relevant informati
chain-of-custody form.
Ensure the evidenceg

in the hot or warm/zones. (See pages
ing disposable chemical protective
re harder to decon (e.qg., struc-

The FBI has the lead role in
may involve several

rule out explosive

aterials, corrosiveimaterials, and volatile

(Field detection capabilities for biological

imi ave the resources to

em. But understand
nformation.)

istent with local protocols
nerally, this means
gs, but this may vary
te samples may be
ic examination.)

. Include a proper

ropriate Laboratory
Response Networ esting and analysis.
Follow the laborat ission guidelines.
Advise potentially exp | seek medical attention if
they experience flu-like symp ext few days.
Document the names and contact information of anyone who
may have been exposed to the icious substance so that
public health offici hem as appropriate.
Arrange for the bui d cleared by the ap-
propriate health agency ing the public to return.




nthr

Anthrax bacteria may be fou
hoofed animals, whe
Anthrax spores are

le, sheep, horses, and other
y be found in the soil.
urvive in sunlight for
several days and ¢ or water for years if
conditions are right, me beyond the initial

dissemination. There are three for hrax, categorized by

how anthrax enters the body:

* Cutaneous anthr
contaminated ani

body when handling

ng gloves to protect
broken skin. The 1 demonstrated that
the cutaneous form of the disease can'also be contracted by
handling artificially co inated objects, like mail. The vast
majority of anthrax from cutaneous exposures.

¢ Inhalation anthra anthrax spores causes a very
severe form of th emination of the spores as a
dust that can be i terrorist scenario.

¢ Gastrointestinal mon form of anthrax
is contracted by e t.

The anthrax vaccin
certain groups of at
the military and labo
post-exposure proph
disease after an exposur

is only recommended for routine use in
, some members of
r, antibiotics used in
n preventing anthrax
ct the CDC'for more information.

The incubation peri X is not contagious.

Health Effects -

* The first sign is an itchy bump resemblifg an insect bite.

* Aday ortwo later, the bu und, fluid-filled ulcer
1/2 inch (1.3 cm) cm) in diameter. A
depressed, painle quently forms in the
middle of the ulcer

The scab falls off withi WO.
* There may also be severe swelli the ulcer and painful
swollen lymph nodes in the area.

* The mortality rate ly 20% reated patients, but with
proper treatment, i




A (con )
Health Effects - halat!! Anthrax

* Onset of disease i
fever, chills, malai :
muscle pain, sometimes accom
cough and mild chest discomfort.

e Sometimes there is a short period of i
initial symptoms ar i
respiratory distres.
fever.

e Shock and death
of severe symptoms.

e The mortality rate i
disease is also us
are symptomatic.
antibiotics can red

h flu-like symptoms:
iting, headache, and
by a nonproductive

ovement. However,
y abrupt and severe
sweating, and high

36 hours after onset

% in untreated patients. The
tment is begun after patients
pt treatment with appropriate
i perhaps 30%.

Health Effects - nthrax

* The most common_form of gastrointestinal anthrax resembles
severe food poiso ith initi s of nausea, vomit-
ing, loss of appe atients experience
abdominal pain, v vere diarrhea.

* Another, though less ¢ trointestinal anthrax
produces sore throat, fe lowing, and sometimes
ulcers in the mou . Patients may also

have very tender des imthe neck.
o Left untreated, ab Adie.
EMS Response

e Decon patients if

¢ Provide antibiotics as needed. (Antibi-
otics may be succ e disease if administered
before patients are signi ptomatic.)

¢ Use universal precautions.

¢ Disinfect contaminated equipment wit sporicidal agent or

hypochlorite soluti
* Notify your local o?e nt.

J



tuli

Botulism is a muscle ralyMase caused by the botulinum
toxin produced by th i tulinum. The bacte-
ria are harmless, bu is perhaps the most
lethal substance th es more toxic than
VX (the most toxic o 100,000 times more
toxic than sarin. The botulinum toxi*:’ ontagious.

Under natural conditions, humans can acquire the botulinum toxin
by ingesting improp ked foods containing
the bacteria. The re otulism).

The most likely terrofist scenarios are dissemination by aerosol
or contamination of food ter supplies.

Health Effects

e Symptoms usuall ours, but may take
several days, part Xposure.

* Early signs and eralized weakness,
dizziness, dry mouth and throat, slurred Speech, difficulty swal-
lowing, and blurredyor double vision.

* Subsequent sign
starting at the sho
of breathing musc

* In untreated patients,
Even with prompt tre

sis of the muscles,
the body. Paralysis
failure and death.

n be 60% or higher.
high as 20%.

EMS Response

* Decon patients if contaminated.
* Provide respiratory therapy and o)
needed. (Thereis an a
* Use universal pre
* Once botulism is ntify whether others
have shared a com . Initialsuspicion should be directed

toward home-cooked or erve@ foods, but commer-
cially preserved foods should not oked either.
* Disinfect contaminated equipment with a%hypochlorite solution.

pportive therapy as
by the CDC.)

J



rcellcq

Brucellosis, also known as undu
natural conditions b
bodily fluids, and ot
tion of raw (unpaste
animals.

n be acquired under
the skin) with blood,
nimals or by inges-
oducts from infected

Terrorists are most likely to disseminate blellosis by aerosol or

by sabotaging a foo
Health Effects

* The incubation period lly ranges from 3 to 4 weeks, but
may be as short as s long as several months.

* Initial symptoms u f intermittent fever, headache,
chills, profuse sw weakness and fatigue, and
pain in the joints, gion. Cough occurs
in 15% to 25% of

» Systemic sympto ged periods.

years, and patients

may experience relapses and remissions.

¢ Fatalities are unc d cases.

EMS Response
Decon patients if con
Provide antibiotics

Use universal pre
Disinfect contamin qui ypochlorite solution.

-
R/,

y as needed.

R},
A



hole

Under natural conditi
ing food or water co
spreads rapidly in
precautions are not

S, h nacq cholera by consum-
ra bacteria. Cholera
tment and sewage

The most likely terrorist scenario is ci tlon of food or water

supplies. Dissemination by aerosol

Health Effects
¢ The incubation pe ours to 5 days, with
the average being?2 to 3 days.

* Cholera is characteri udden onset of profuse watery
diarrhea, with fluid ing 5 to 10 liters per day.
¢ Other signs and n include nausea, vomiting,

intestinal crampingy’and hea e.
¢ Without treatment

hypovolemia, and

50% in untreated

EMS Response

severe dehydration,
te can be as high as

¢ Decon patients if
¢ Provide fluid repla