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Rescue operations may subject both rescuer and victim to the possibility of injury or death. Rescuers must understand
the nature and effect of each rescue technique, and practice techniques regularly. using this text to enhance their
learning. The materials and information presented here are intended only as a learning aid. and are no substitute for
training. Expert opinions, recommendations, and guidelines change as research and experience refine procedures. This
text includes the most up-to-date information from rescuers working in the field.

Specialized procedures require demonstration and training by subject-matter experts. It is not likely that a rescuer
will hecome proficient in all rescue operations. Most rescuers develop proficiency in only a few areas but may be
tamiliar with several others.

This text suggests procedures and explains how to do them. The technigues given are guidelines only. Fach depurtment
should incorporate its own procedures and address local needs.

Nondiserimination Policy  The policy of The Ohio State University, both traditionally and currentiy, 1¢ that
diserimination against any individual for reasons of race, color, creed, religion, national origin, sex, age. handicap, or
Vietnam -era veteran status is specifically prohibited. Title 1X of the Education Amendments of 1972 prohibits sex
diserimination and Section 204 of the Rehabilitation Act of 1973 prohibits discrimination on the basis of handicap in
education programs and activities, Accordingly. equal access to employment opportunities, admissions, education
programs, and all other University activities s extended to all persons, and the University promotes equal opportunity
through a positive and continuing affirmative action progeam.
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FOREWORD

The intent of this manual for rescuers is to provide the latest instructional content and serve as an up-
to-date, comprehensive source of information covering the current techniques or practices required in the
rescue service. To help in this endeavor, an instructor’s manual has been developed to be used in conjunction
with this learner’s manual. The manual has been produced in a seri... of modules to facilitate future revisions
more rapidly and cost effectively.

The instructor’s manual follows the key points identified in the text. Chapters have been included in the
text which exceed those printed in any other resource. These include managing and operating the emergency
vehicle, rope rescue techniques, industrial rescue, farm accident rescue, and various water emergency procedures,
among others.

That the rescue profession is a dangerous and challenging career is a recognized fact. It is our hope that
this text will help the rescuer meet the challenges of the rescue service in a safe and professional manner.

Tom Hindes

Director

Instructional Materials Laboratory
Co'lege of Education

The Ohio State University
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PREFACE

The Ohio State Univarsity Instructional Materials Laboratory has played a major role in the training of
public safety personnel through the development of text materials for many years. Due to the advances in
the rescue techniques, it became apparent that the existing text was obsolete. Upon the advice of many
knowlegeable people in the rescue service, the Instructional Materials Laboratory initiated the development
of a new text that would be easily updated, and address the needs of the rescuer. To this end, an editorial
review board representing a broad spectrum of individuals in the various phases of the research profession
was convened to determine what topics this text should address. The culmination of this effort is the Rescue
Manual. It is hoped that this text will be useful to not only the new rescuer but will serve as a reference
source for the experienced rescuer.

Joyce Leimbach Ronald Slane
Curriculum Consultant Technical Consultant
College of Education College of Education
The Ohio State University The Chio State University
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HAZARDOUS MATERIALS

KEY POINTS
o National Fire Protection Association (NFiPA) standards for handling hazardous materials
e The Superfund Amendments and Reauthorization Act (SARA) Title Il Consolidated Chemical
List
o The physical states for hazardous materials
 Identifying hazardous materials in transport
o Preplanning
o Preparing response plan
o Organizing cleanup after an incident
o NFPA 704 system
* Personal protective equipment
e Fc-ms and checklists required at a hazardous materials incident
o Materials Safety Data Sheets (MSDS)
o Definitions of fire hazard properties
o Identifications of hazardous materials
o NFiPA 704 marking system
o Descriptions of hazard classes
o United Nations classes
o Pesticides

INTRODUCTION

Rescuers have been dealing with hazardous ma-
terials in life-threatening situations for many years.
Today’s technology continually presents rescuers with
changing problems. There is no easy way to deal
with a hazardous material incident; however, with
accurate information, good preplanning, an incident
command system, and up-to-date training, rescuers
can successfully perform safe and professional res-
cues involving hazardous materials. Rescuers need
to be prepared to effectively handle a hazardous-
materials incident to prevent the loss of life and
property, and prevent environmental damage, or at
least control the incident to minimize losses.

It is impossible to provide all the information
needed to deal with every chemizal in use today;
however, the information presented can help rescuers
make logical decisions in an incident involving haz-
ardous materials. Once an accurate identification of
the problem has been made, appropriate action (of-
fensive or defensive) can be taken. There is no reason
good enough to sacrifice the life of a rescuer in
rescue efforts. Rescuers are of no value to the life

and property they are trying to protect if they end
up losing their life.

NFPA STANDARDS

The key points for this module are taken from
the proposed NFPA Standard 472, Professional
Competence of Responders to Hazardous
Materials Incidents, 1988 Edition. This infor-
mation provides rescuers with information to comply
with the local, state, and federal standards, and the
training requirements addressed in the regulations.
To meet the minimum guidelines it will be necessary
to have access to the latest published NFPA
Standards.

2-1 GENERAL

2-1.1 First responders are divided into two
levels of competency; First Responder
Awareness and First Responder Opera-
tional. First responders at the awareness
level “shall” be trained to meet all of
the requirements of Section 2-2 found
in NFPA Standard 472. The first re-
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sponder at the operational level “shall”
be trained to meet all of the require-
ments of Section 2-2 and Section 2-3
found in NFPA Standard 472. All first
responders “shall”’ receive training to
meet federal Occupational Safety and
Health Administration (OSHA) and En-
vironmental Protection Agency (EPA)
requirements, whichever is appropriate
for their jurisdiction.

2-2 FIRST RESPONDER AWARENESS
LEVEL

2-2.1 The goal at the first responder awareness
level is to provide those persons, who in
the course of their normal duties may
be the first on the scene of a hazardous
materials incident, with t'.2 following
competencies to help them to act in a
safe manner when confronted with a haz-
ardous materials incident:

a. An understanding of what hazardous
materials are and the risks associated
with them in an incident.

b. An understanding of the potential out-
comes associated with an emergency
created when hazardous materials are
present.

c. Recognize the presence of hazardous
materials in an emergency.

d. The ability to identify hazardous ma-
terials and determine basic hazard and
response information.

e. An understanding of the role of the
first responder on the scene of a haz-
ardous) materials incident as identi-
fied in the local contingency plan for
hazardous materials incidents.

f. Realize the need for additional re-
sources und make appropriate
notifications.

g. Initiate scene management (incident
command system, isolate immediate
site, deny entry, and evacuate).
There are three other levels of com-
petency that rescuers need to be aware
of:

1. The goal of the first responder operational
level is to know basic hazard) and
risk)assessment t.chniques, select and use
proper personal protective clothing, understand
basic hazardous materials terms, and perform
basic hazardous materials control, containment
and/or confinement operations within their r2-
source capabilities. understand basic decontam-
ination procedures, and perform basic record
keeping and expand the Incident Command
System.

2. The hazardous materials technician level
is the next step in the hazardous materials
training structure. The technician will be com-
petent and able to respond to and take appro-
priate actions to handle, from an operational
standpoint, the correct tactics, strategies, and
procedures necessary for a successful end to a
hazardous matzrials incident.

3. The hazardous materials specialist level
is the highest level of competency addressed at
this time for an emergency responder. This
person will be highly skilled in the areas of
chemistry, site safety, risk assessment, incident
command, decontamination procedures, and in-
cident termination. This is an advanced position
with a great deal of responsibility in an incident
involving hazardous materials.

DEFINITIONS FOR
HAZARDOUS MATERIALS

There are many definitions of hazardous materials.
For the purposes of information presented, the fol-
lowing definitions are used:

A definition used in NFPA 472 lists a hazardous
material (substance/wastes) as:

A hazardous substance (gas, liquid, or solid)
capable of creating harm to people, property,
and the environment.

It must be understood that each section of in-
dustry, transportation, manufacturers of goods, and
the different regulatory agencies use definitions of
nazardous materials that are specific to their area
of responsibility. To be familiar with those defini-
tions rescuers must review the resources that are
used in those specific industries (See Appendices A,
B, and C in Module 10 of the Rescue Manual for
resource information).
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Superfund Amendments and
Reauthorization Act (SARA) Title 1li
Consolidated Chemical List

The consolidated chemical list includes chemicals
subject to reporting requirements under TITLE III
of the Superfund Amendments and Reauthorization
Act of 1986 (SARA). It has been prepared to help
firms that handle chemicals determine whether re-
ports need to be submitted under Sections 304 or
under 313 of TITLE III and, identify which reports
need to be submitted for a specified chemical.

All chemicals subject to the rep-rting requirements
in section 311 and 312 of SARA TITLE III are not
specified in this consolidated list. The hazardous
chemicals for which material safety data sheets
(MSDS) must be developed under Occipational
Safety and Health Act (OSHA) hazard communi-
cation standards are identified by broad criteria,
rather than enumeration. There are over 50,000 such
substances that saiisfy the criteria. For further detail
refer to 29 Code of Federal Regulations (CFR)
1910.1200.

The list includes chemicals referenced unaer the
four federal statutory provisions as follows:

1. Superfund Ammendments and Reauthor-
ization Act (SARA). SARA Section 302 ex-
tremely hazardous substances. The presence of
which, in sufficient quantities, requires certain
emergency planning activities to be conducted.
Releases of these substances are also subject to
reporting under Section 304 of TITLE III. The
final rule was published on April 22, 1987 (52
FOR 13378).

2. Comprehensive Environmental Re-
sponse Compensation, and Liability Act
(CERCLA) Hazardous Substances [re-
portable quantity (RQ)] Chemicals. Re-
leases of which are subject to reporting under
the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CER-
CLA, or “SUPERFUND"”). Such releases are
also subject to repcrting under Section 304 of
TITLE III. CERCLA Hazardous Substances,
and their reportable quantities (RQ) are listed
in 40 CFR Part 302, table 302.4.

3. SARA Section 313 Toxic Chemicals, Emissions
or Releases of which must be reported annually
as part of SARA TITLE III's Community Right-
to-Know provisions. The proposed Section 313
rule containing these chemicals was published
on June 4, 1987 (52 FR 21152).

4. Resource Conservation and Recovery Act
(RCRA). RCRA Hazardous Wastes from the
P and U Lists only (40 CFR 261.33), which
consist of alphabetized lists of specific chemi-
cals. RCRA Hazardous Wastes consisting: of
waste streams on the F and K lists are not
included: such waste streams are CERCLA Haz-
ardous Substances. This listing is provided as
an indicator to companies that they may already
have data on a specific chemical that can be
used for the TITLE III reporting purposes.

Basic Physical States of Hazardous
Materials

There are three basic physical states of hazardous
materials (see Figures i thru 3).

Figure 2. Liquids (Petroleum Ether)
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Figure 3. Gases (Propane Gas)

The term “normal physical form” can be mis-
leading because of the many materials shipped and
used for different purposes. For example, hydrogen
or oxygen is often shipped as a liquid in large,
insulated tank trucks (see Figure 4), however; a first
responder can encounter oxygen shipped as a com-
pressed gas in both large and small cylinders (see
Figure 5). An emergency responder must be aware
of the different forms a material can take and for
safety purposes must be able to recognize the
difference.

Figure 4. Liquid Oxygen Tank Truck

)

Figure 5. Compressed Gas Cylinders

Many methods can be used to identify the haz-
ardous materials encountered in a transportation
emergency. Do not rush into any environment
until the threatening material has been iden-
tified. 49 CFR PARTS 100-199 address packaging,
container requirements, and the placards and labels.
One method of identification that rescuers should
become familiar with is the United Nations placard
and labeling system (see DOT’s Full Color Insert
in This Module). This system lists nine hazard
classes that include the following: explosives, gases,
flammable liquids, flammable solids, oxidizers, poi-
sons, radioactive materials, corrosives, other regu-
lated materials (ORMs). For definition of each see
Figure 6.

12
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United Nations Classes
UN Class 1 Explosives

DOT Class A. Primary hazard of detonation. Materials are sensitive to shock, heat, and contam-
ination. Examples: dynamile and biasting caps

DOT Class B. Materials subject to rapid combustion or deflagration. Not as sensitive as Class
A. £xamples: special fireworks and flash powders

DOT Ciass C. Contain smaller quantities of materials found in Class A and B explosives. Exampi-s:
other fireworks and small arms ammunition

Blasting agents. Relative insensitive substances such as ammonium nitrate when contaminated
with organic substances.

UN Class 2 Gases

DOT
Flammable gases Gases that will burn when niixed with air in favorable concentrations
such as propane.
. Nonflammable gases Any compressed gas other than a flammable compressed gas.
Poison gas Class A Poison which is immediately dangerous to life and t.ealth
| such as cyanidc.
Oxygen Liquid Oxygen (LOX) in excess of 1,000 pounds.
Chiorine Chlorine in excess of 110 pounds.

UN Class 3 Flammabhle Liquids

DOT

Flammable liquids Liquids with a flash point below 100° F such as gasoline.
Combustibie liquids Liquids with a flash point greater than 100° F.

Pyrophoric liquids Liquids that ignite spontaneously In air at or below 130° F.

UN Class 4 Flammable Solids

DOT

Flammable solids Solids capable of spontaneous combusiion or easily ignited such as
matches and sulfur.

Filammable solids, Solids that when in contact with water can initiate or increase intensity

water reactant such as the alkaline metals.

Figure 6. Definitions of Hazard Classes
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UN Class 5 Oxidizers

DOT

Oxidizers Materials that yield oxygen to support combustion such as chiorate
and nitrates.

Organic peroxides Unstable materizals that contain oxygen and carbon and can easily

detonate such as benzoyl peroxide.

UN Class 6 Poisons

DOT

Poison B Materials that pose a serious threat to life or health such as some
pesticides.

Irritants Materials that give off highly Irritating fumes when burning or exposed
to air such as tear gas.

Etiologic or Living organisms that pose health hazards to humans such as polio

Infectious virus.

Organisms

UN Class 7 Radioactive Materials

DOT

Radioactive | 0.5 or less millirems per hour

Radioactive Il No more than 1 millirem per hour at 3 feet

Radioactive lli More than 50 millirems per hour at external points of its container or

more than 1 millirem per hour at three feet.

UN Class 8 Corrosives

DOT
Corrosives Materials that damage skin or other substances in contact such as
sulfuric acid.

UN Class 9 Other Regulated Materials (ORMs)

poT
Other Regulated A variety of other materials with vary) Ing types of hazards not found
Materialis (ORMs) in the first 8 classes. Examples are: hazardous wastes and a variety

of medicines and industrial byproducts.

Figure 6. (cont.) Definitions of Hazard Classes
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HAZARDOUS MATERIALS 7

DEALING WITH A
HAZARDOUS—MATERIALS
INCIDENT

When a hazardous materials incident occurs in a
community, three basic questions must be answered
(see Figure 7).

Figure 7. Hazardous Materials Incident

1. Can the mat/ '+': cause harm? If so, the re-
action may be t..xymal, radioactive, asphyxia-
tion, chemical, etiviogic or mechanical. Citizens
may also suffer psychological effects.

2. Can a rescue department handle the incident
or is outside assistance needed?

3. Does this incident require the use of specialized

equipment?

Each agency should develop a series of operational
guidelines which can be used to handle an incident.
One of the most important considerations is to iden-
tify who is in charge of the incident. Supervision of
the incident is determined by local and state laws.
If the law requires the local fire chief to be in charge,
the chief must assume the responsibility for all de-
cision-making, and proceed to delegate activities.
When an agency arrives at the emergency scene the
person in charge aust report directly to the incident
commander for directions.

Preplanning Before an Emergency
Occurs

Each community should develop a hazardous-ma-
terials incident plan that identifies each loccl agency
that will participate in an incident. The plan should
identify which local agency and supervisor has the

responsibility to make the decisions. All responding
agencies must be made aware who is in charge of
the emergency.

Each community should develop a preplan for
dealing with potential hazardous materials incidents
to include emergencies that could occur at area fa-
cilities, localities, or institutions such as: storage
facilities, manufacturing plants, waste operations,
retail stores, railroad routes and train yards, high-
ways, pipelines, waterways, and airports. To be pre-
pared the community should conduct drills using all
concerned agencies, and review and revise procedures
as necessary. Once the preplan is in place the com-
munity leaders should meet with responding agencies
to develop a reciprocal training program so each
agency understands the potential problems (see Fig-
ure 8a thru 8d).

INITIAL RESPONSE
GUIDELINES INCORPORATED
INTO A PREPLAN

The following steps should be done to prepare for
a hazardous-materials incident.
1. Sizeup
a. Review the preplan and update as necessary
b. Evaluate approach positions, including al-
ternate routes; instruct rescuers to stay out
of hazardous areas until identification of the
material can be made
c. Stay uphill and upwind of the substance in
question
d. Perform a complete size-up including hazard
identification, evacuation logistics, expo-
sures, water supply, special equipment re-
quirements, and identification of private
protection systems available
2. Hazard Identification
a. Determine the nature of the problem. Iden-
tify if it is a spill, leak, or fire, and if the
product involved is a solid, liquid, or gas.
b. Check the transporting vehicle for a placard.
Check the product container for a label.
d. Check the shape and size of the product
container.
e. Check the color of the product container; it
may be a key to its contents.
f. Check the accompanying shipping papers for
the product name or identification number.

e
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g. Check to see if the transporting carrier or
facility uses the NFiPA 704
Identification System, if so is it visible?

the receiving

h. Check for an information source with first

responder information at the entrance to the
receiving facility.

i. Check for a vehicle operator or a represent-
ative of the product manufacturer at the
scene.

PREPLANNING CHECKLIST

1. PRIMARY ACCESS™

2. SECONDARY?

3. OBSTRUCT [ONS™

EXAPOSURES
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2. SPECIAL RESCUE PROBLEMS?
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5. STRUCTURES ADJACENT TO PROPERTY AND ANY SPECIAL
PROTECT 10N PROBLEMY?

&

TELEPHONE LINES ____ "~
POWER LINES (VOLTAGE) __
NATURAL OAS OR PROPANE _
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FACILITY
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2.

3. TYPE OF ROOF™__

'y

h ]
b
-
<
>
=
m
"
-
°
=
Q
1
m
o
-
-
)
=<
o
-
m
4
3

9. WHERE DO FLOOR DRAINS AND BEWER GO?7_

3. 18 WATER SHUTTLE N&EDED” YES____ NO_
SHOULD THE INITIAL ALARKM BE”

8a

8b

CONTENTY OF FACILITY

1« HATERIAL NAME

HATARD e e m et
LOCATION _____ _ . e m ——————
AOUNT e et [

2, MATERINL NOME __ . ..
MATARD e R
LocatIoN
AMOUNT

3. MATERIAL NAME

HAZARD _ e
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AMOUNT e ecmt e s m e m— oo o
4 MATERIAL NAME ____ ____ ...

HATARD e e

LOCATION __ __ ... ... I

AMOUNT e e e =
5. MATERIAL NAME - PR, [

TOPUGRAPHY AND ENVIRONMENTAL. CONCERNS

1. WHERE WILL RUNOFF OF FIRE OPERATIONS 007 _

2. WILL DIKING MELP™ YES
DIXES BE CONSTRUCTED™

7. WHAT BPECIAL
THIS FACILIT

S 10 ENT MAY BE MEEDED FOR A PROBLEM AT
J WHERE CAN 1T BE OBTAINED?

WO DR~

8c-
Figure 8a thru 8d. Preplanning Checklist
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HAZARDOUS MATERIALS 9

STABILIZING THE INCIDENT

Reference Sources

The following references can be contacted for in-
formation and assistance.
« CHEMTREC 1-800-424-9300

« The National Response Center 1-800-424-8802

+ National resources identified on a local response
plan

« State agencies identified in a preplan
o Local resources identified in a preplan
+ Reference guides identified in a preplan

See Appendix “B” in Module 10 of the Rescue
Manual for other resources.

Incident Command Post

+ Establish an incident command post and make
sure that all federal, state, and local agencies
are aware of its location. Mark it so that it can
be clearly seen.

» Notify state agencies as required

+ Require supervisors for all agencies operating on
the scene to report to the incident command

post.

« Ensure that only orders from the incident com-
mander are followed. Have all information from
the reference sources and advisors sent directly
to the incident commander.

+ Make sure that communications from the inci-
dent commander are relayed to all those in the
command post.

+ Review and revise the plan of action as new
information is received at the command post.

Tactical Decisions

The following tactical decisions must be made by
the incident commander.
« Decide how to control the leak, spill, or fir~. A
defensive posture may be the best in some
situations.

« Decide if evacuation is necessary. If it is, de-
termine the scope, which agencies are responsible
for the tasks, and establish a method to monitor
the areas evacuated. The incident commander

must rely on others at the command post to
accomplish this task.

Decide if the emergency warrants the withdrawal
of emergency forces.

o Decide if medical assistance is needed; if nec-
essary activate a medical-disaster plan.

+ Protect exposures. Remember, ground water is
an exposure with a liquid or solid spill. Check
drainage and sewers for indications of runoff
problems. Check wind velocity and direction to
determine if the gas or products of combustion
pose a threat downwind.

+ Decide if any closed container is exposed to fire.
If so, apply large volumes of water (500 gpm
minimum) at the point where the flame strikes
the container. Monitor the time. A closed con-
tainer exposed to flame can result in a BLEVE
(boiling liquid expanding vapor explosion), if this
happens apply water to the container quickly.

« Ensure that the attack positions of emergency
response personnel are safe. Use unattended
streams wherever possible. If an uninterrupted
flow of water is not available for at least one
hour, consider defensive tactics concentrating on
evacuation procedures. Make necessary changes
in the attack plan as new information is received.

CLEANUP OF THE AREA

Legal Aspects

The incident commander and rescuers -l must be
familiar with or have access to the governmant reg-
ulations regarding cleanvp and containment of haz-
ardous materials involved in the incident. Rescuers
must be able to identify the organizations that can
provide assistance.

L.ogistics

The follcwing concerns must be dealt with
immediately.

+ Identification of product-transfer equipment
« Identification of transportation vehicles

« Identification of dump sites

« Maintaining security of the site

« Identification of special absorption materials

+ Identification of special protective clothing
needed

17
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Decontamination

Rescuers must be familiar with the following de-
contamination regulations and procedures.
+ Identify decontamination procedures for equip-
ment and personnel
» Maintain disposal of runoff water
» Control decontamination at the spill site

Restoration of Services

Once an incident is controlled, take the following
steps to restore community services.

* Plan with the utility companies for restoring
services

* Plan for water supply testing

*» Plan for soil testing

+ Plan for termination of evacuation and reopening
of roads

NFPA 704 SYSTEM

The increased use of a variety of chemicals that
have introduced problems other than flammability
in our society have led to the need for a simple
hazard-identification system. The purpose of this
system is to provide information to individuals con-
cerned with fires occurring in an industrial plant,
storage location, or similar area.

The NFPA 704 system classifies the hazards of a
materials in three categories; health, flammability,
and reactivity. It indicates the order of severity in
each category of five divisions ranging from “Four”
indicating a severe hazard, to “Zero” indicating no
special hazard. Approximately 35 inherent and en-
vironmental hazards of materials that could affect
fire fighting operations have been evaluated. The
five degrees give the required information. For such
a system to be effective it must be simple and easily
understood.

HAZARDOUS MATERIALS AND
THE BODY

There are four primary routes for a material to
enter the human system; absorption, ingestion, in-
halation, and injection. Protecting the eyes is a pri-
mary concern. The emergency responder must take
appropriate precautions to prevent hazardous ma-
terials from entering the body.

PROTECTIVE CLOTHING

An appointed safety officer must insure that the
proper level of protective clothing is worn by each
rescuer. The clothing must be compatible with the
hazardous material(s) encountered.

There are three major classes of protective clothing.

1. Structural. Structural protective clothing re-

fers to the minimum basic protective clothing
that must be worn when encountering any
structural fire (see Figure 9).

Figure 9. Structural Fire Gear

2. Specialized high temperature. Specialized
high temperature clothing is used for protection

from extreme thermal dangers.
3. Chemical. Chemical clothing is used in an

incident involving toxic chemicals. Chemical
clothing is available in non-encapsulated (see

'8




. HAZARDOUS MATERIALS 11

Figure 10) and encapsulated suits PERSONAL PROTECTIVE

(see Figure 11).
Other terminology referring to levels of protection EQU|PMENT
is used by federal, state, and local response orga- Level D Clothing (see Figure 12)

nizations. The most popular identification system is Coveralls

Level D, C, B, and A. Gloves*

Boots, chemical resistant

;\ﬁl [; IR [I & lg Boot covers, disposable*

Safety glasses or goggles
UNIE

Hard hat with face shield*
Escape mask*
*Optional

Section Criteria
No inhaled toxic substances
No potential for contamination

\\\\\\\\

1AL
NEN

Figure 12. Level D Clothing

19
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12 VICTIM RESCUE

Level C Clothing (see Figure 13) Level B Clothing and Equipment
Full-face, air-purifying respirator (see Figure 14)
Chemical resistant clothing Pressure-demand SCBA
Inner clothing Chemical resistant clothing
Gloves chemical resistant, (2 pair) Inner clothing
Boots, chemical resistant Gloves, chemical resistant (2 pair)
Boot covers, disposable* Boots, chemical resistant
Hard hat with faceshield* Boot covers, disposable*
Escape mask* Hard hat with face shield*
*Optional *Optional
Selection Criteria Section Criteria
Air purifying respirator limitations Highest level of respiratory protection
Small area of unprotected skin allowed needed Small area of unprotected skin allowed

IRIALS
107

L

LA TV
4 3 &

Figure 14. Level B Clothing and Equipment

o BEST COPY AVAILABLE
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‘ HAZARDOUS MATERIALS 13

Level A Clothing and Equipment Selection Criteria

(see Figure 15) Highest level of respiratory protection needed
Pressure-demand SCBA No unprotected skin allowed
Fully encapsulating chemical resistant suit This information is provided to familiarize rescuers
Inner clothing with the terminology used in the field. It is not
Gloves, chemical resistant (2 pair) intended to be used to train rescuers in the use of
Boots, chemical resistant the different levels of protective clothing. Specialized
Boot covers, disposable* training is needed to be nroficient in the use of
Suit cover, disposable* equipment needed in a hazardous materials incident.
Hard hat* Once a rescuer is trained, practice drills should be
*Optional conducted routinely.

’ Figure 15. Level A Clothing and Equipment |
BEST COPY AVAILABLE




14 VICTIM RESCUE

FORMS AND CHECKLISTS
REQUIREC AT A HAZARDOUS
MATERIALS INCIDENT

Forms and checklists must be used at the scene
of a hazardous-materials incident. During an actual
hazardous-materials incident, it is difficult to re-

member all the actions necessary. The use of pre-
printed forms and checklists save time at the scene
of an emergency, and hours of research after the
incident (see Figures 16 through 27). Develop or
acquire forms and checklists before an emergency
occurs.

Sample Forms and Checklists

LOCATION TIME

CHEMICAL UN#

HAZARDOUS MATERIALS INCIDENT CHFCKLIST

DATE TEMP,

WEATHER WIND _

e 1= A FEIARE

Hatavl Al

LRYFIEN

HEMTRE 140 4.4 s

vate Fire Matoral

LasE oy MAYA amas® At A
.

Lreit rmensal Brte v o5 Ape

Star Agerime

Law buf §roee

eali g

Figure 16. Hazardous Materials Incident Checklist
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STATE FIRE MARSHAL/HAZARODOUS MATERIALS BUREAU Sample
TRANSPORTATION INCIDENT REPORT
Report completed by \gency
Location Township County
Date Time AM/PM Report number
Type situation found
Method of receiving alarm Disposition or action taken
UN/NA § Shipping name(s)
Placards Labels
Manifest # Amount contained

Amount lost or not contained
Type and Form

*iii**i**i**ii**i**i**i*iii*iii**i*iii*iii**iiiiiii*iii‘*iliiiiiiii*iii"*iiiiiii

Shipper Address

Phone {( )
Carrier Address

Phone ( )
Consignee Address __

___ Phone ( )

Owner/transporter Address

Phone ( )
Driver’'s Name SSN: OL:
OL State OL Type ~ Medical Card
Driver's Address City State Zip
[ R R R R R R R R E R R R R R R R RN E R R R R R E R R R R R R R R BB R EER R ERE R R EE R R E R R R RES R EEEEREERNENERRR;]

. Unit 1- Make Year V.I/N.
Tractor Lic. State Truck No.
Condition
IR A 2R E R R EEE R R R R R R RN R RN SRR AR EENEEEEEEEE R R B RN SR EEEEERREREEREREEREREE N E R NE R R]
Unit 2- Make Year V.I.N. _
Tractor License State _ Trailer No.
Type trailer M.C. &
Stamp Condition
IEEEERETREEEEEEREEEEEEREEERE AR R EEREERRER R R RN EREREEERERRRRRERRERRRERERERENRERR,]
Law enforcement agency Investigating officer
Fire department 0.I.C.
Squad _ _______0.I1.c.
Cleanup contractor I Charge
Wrecker In Charge
State personnel: SP FM EPA PUCO
DoT Other _
I EEEE NN E RS R EENEREEEREE SR RN EREENEEEEREEEREREEEE RS REEEREEEREE RN ERRREIEEEREEEEERRENDY]
Disposition:
Injuries Transported __
Citations issued to By
Yo ve de v de v defy v e A A vk v v T A A o A W A e e A o A e e e e o v e e A o ok ok e R e e o e A o ok e e e A e A A b A A o e b e e o
Time log: Call received Enroute On scene
Departed scene Back in quarters
oot A e o e e o A e o o e A o o A o e o e A o A o e o o o e e A e o e o A o o o A e U o o o o A e ke A o A e e b e e o b e A ke ok e e A
Remarks
. Supplement attached Y/N Photos Y/N

Figure 17. Transportation Incident Report
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FIRE MARSHAL/HAZARDOUS MATERIALS BUREAU sSample
FIXED SITE INCIDENT REBOKT

Keport completed by ~Agency
Location  _  ~ _  _ _Mowmship _ ___ . . ___County ___
Date Time ) AM/PH Report number
llethod ot receiving alarm —_ Disposition or action taken
Facility owmer __ __ e o e
Address Phone ( )
General property use Specitfic property use )
A B R R R R R R R R R R R R R R R R R N E R R R R R R R s R R E R R R R E R R R R R ERERRER R RRRR R R AR R R ERE SRR EERE R NEN]
Number Injuries: Fire service Other emer. _ ___  Civilian __ .
Number Fatalities: Fire service __ __ Other emer. __ _ _ C(Civilian __
Number Fire service personnel on scene __ Engines
Aerial apparatus _ . Haz. mat. EMS
Other Fire Department in charge
Fire department O.I.C. Title

AR A AN ARAAR S AP AAAE N AT ANANRNATANA N AR RN RRA Rk AP A ARA AR ANARANKANRNAN N AR AR AN AR kN

Condition upon arrival of first unit _
Area of origin
Equip. i1nvolved 1in ignition vear ____ make _
model serial no.

R R R R R R R R R R R R R R R R R R R R R R R R R R S R N A R R R R R R RN R R R RS R R R A R N R N E NS R R E NS AR R NERERR]

Construction type No. ot stories Level ot origin
Structure status No. of occupants at time of incident
Structure evacuated Yes/No Other evacuated Yes/No  How many people? _
Evacuated taken to

Damage estimate: Structure _ Contents Other
P E R R R R R R R R R R R R R R R R R R R R R R R R R E Y R E RS EE SRR R F R R R RN FRRRE R R R R R R RE |

CHEMICALS INVOLVED: QUANTITY AND DISPOSITION
Chemical Amount Disposition

AR ARARAR AN AR AR AN AR ANAANA RN RN AN ANAANNARANAANANARARAR A AR AN RAARANAR AN AN ARAAANAANANAAANA A AN AN AN AN

Incident commander

Squad 0.I1.C,
Cleanup contractor In Charge
State personnel: SP FM EPA PUCO _
poT Other
'R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R E R R R R R R R R R R R R R R RRRRRR R R RERRR R R R R R R RS RERRR]
Time log: Call received Enroute On scene
Departed scene Back in quarters
'R R AR R R R R R R R R R R R R E R R R R R R R R R R E R R R R R R R 22 R R RS AR R R EZSERRER R AR R R R RRERRRREREEE R R EEERE,
Remarks
Supplements attached Yes/No Photos Reports

Figure 18. Fixed-site Incident Report

N 3
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STATE FIRE MARSHAL/HAZARDOUS MATERIALS BUREAU Sample
CHEMICAL DISPOSAL REPORT AND LIABILITY RELEASE

Report completed by Agency

Location Township County

Date Time AM/PM report number

Disposal requested by o

Agency Addresg

City Phone { )

IEEERREEEEERERRRERREERRRIZEEEREEREZEERARRRRERZRERERERRR SRR REREERELREREERELERERERERRRR

CHEMICALS INVOLVED: AMOUNTS AND METHODS OF DISPOSAL
Chemical Amount Method of disposal

Location of disposal

Personnel Assisting

'EEREEEREEITEERERERRERERESREERRERESRERSSRESRRARARERERRRRRR RS AR ERERRRREEEEERREEERE)

AGREEMENT

The DIVISION OF STATE FIRE MARSHAL, HAZARDOUS MATERIALS BUREAU offers to
provide assistance upon request to fire departments, agencies, and individuals
involved in hazardous materials incidents and the handling of hazardous
materials as well as provide hazardous materials response training for such
fire departments, agencies, and individuals subject to the following
conditions:

1. The DIVISION OF STATE FIRE MARSHAL, HAZARDOUS MATERIALS BUREAU assumes
no liability and shall not be subjected to suit of any nature, kind, or
description whatsoever, including costs and expenses for or on account of any
loss or damage to property, real or personal, owned or possessed by the fire
department, agency, or individual or any injury to such fire department
personnel, acency personnel, or individual.

2. I __ (the below listed fire
department, agencv, or individual) did notify the EPA and did obtain permission
for the State Fire Marshal’s Office to burn or to detonate the unstable
chemicals in question. I talked to of the
EPA Time: Date: . I also understand
a notification letter of completion of this job will be mailed to the EPA,

Name: (Fire Department, Adency, or Representative)
Address Phone | )
Hazardous materijals representative
Date

' X R R R R R R AR R R R R AR EEERREEERRERRREEERERRRSRR AR RRRRRRRREEERRRRRRERRRREEEREREEDRRDER,

Emergency declared Yes/No EPA Initially notified

Completion letter sent to EPA (Date)

I R s R R R R R R R R R R R R SRR R SR RRERZEE RS RESRRRRER R R R RRRRR R EREREEERERLERLEERED)

Time enroute On scene Completed
Time returned to quarters

X R R R R R R R R R R R R EERREERRRSEREREERREEEEERRARRRRRAREERRRARERRERRRR R RRRRRRREERRSRRRR

Supplements attached Yes/No Photo/Videos Yes/No  Remarks

. Figure 19. Disposal Report
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]
STATE FIRE MARSHALHAZARDOUS MATERIALS BUREAU . mpin 10G OF EVENTS
SUPFLEIENT Fukn FHH- 4
Comy  »d by e, . LUpt lement to Repott Mo R TIME EVENT

Figure 20. Supplemental Form Figure 21, Log of Events

LOG ON SCENE Sample L0G ON SCENE
HOTZONE
Time On | Time Off Name Department . A Time In Time v

Fi. te tive pipsipment worn

Noas . TIME IR TIME UT

Fiote stive E-oprigment Worn

Hame TN IN TIME 'WT

Frotestive Bpuipment Wl

Nr TIHL IN T UT
Ftote st ave bauitsent Notn
Hane TN 1IN TIME T

Feate -taye Piatpeent Wotn

Hae TNE N JIME AT

Lp tenave Equlpment W,

Figure 22. Log on Scene Figure 23. Log on Scene — Hot Zone

O
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OTCHARTS

US.Department of . )
e o Hazardous Materials Marking,
AGmisrnon Labeling & Placarding Guide

This Marking, Labeling and Placarding Guide will assist shippers, carriers, hre departments,
police, emergency response personnel. and sthers in complying with, and enforcing the regu-
lations governing the safe transport of hazardous materiais by highway. rail, water and air.

The information and iliustrations presented in this Guide are intended to serve as an in-
troduction to regulations governing hazai sous materials transportation. The Guide should
be read in conjunction with the Hazardous Matenals Regulations (HMR: 49 CFR 100-1389).
Published annually, and amenaed f eriodically. the HMR are the key to compliance and
contain the information needed to comply with the requirements for the sate transport of
hazardous materiais.

Hazardous materials markings. labels, placards. and shipping papers serve to com-
municate the hazards posed by materiais in transportation. Hazard communication 1$
the key to effective emergency .esponse. and is aiso used to alert transportation wOrk-
ers and the general public of the presence of hazardous materials, insure that non-
compatible materials are not ioaded together in the same transport vehicle. and pro-
vide the necessary information for reporting hazardous materials incidents. The
purpose of this Guide is to explain and identify the markings. labels and placards
which appear on packages, freight containers and transport vehicles containing
hazardous materiais.

Marking regulations (Section 172.300) require information, specific to the
hazardous material, to be "marked’ on the outside of the package. Examples of
the in‘ormation required to be marked on the package are the proper shipping
name, identification number and consignor's or consignee’s name. For how
markings required by the HMR are to be applied to a package, see Section
172.304. For exceptions t0 the marking requirements and additional marking
requirements, see Section 172.300. This chart does not attempt to cover all
the marking requ.rements. In particular this chart does not contain any infor-
mation related to specification packaging markings addressed in the Parts
178 and 179 of 49 CFR. For further details on required markings, consulit
the approprate sections in the HMR.

The Labeling of a package of hazardous material is specific to the
hazard class o?the matenal. The Hazardous Material Tables. Section
172.101 and 172.102, identify the proper iabel(s) for the hazardous ma-
terial listed. In some cases, a hazardous materiai will meet the defini-
tion of two or more hazard classes. In these instances, the additional
labeling requirements of Section 172.402 must be met. Labels, when
required, must be placed next to the marked proper shipping name
(Section 172.406). The requirements for labels can be found in Sec-
tion 172.400-172.450.

Placards represent the hazard class(es) of the material(s) con-
tained within the freight container, motor vehicle or rail car. The
requiremsents for placarding are contained in Section 172.500-
172.558. NOTE: This dccument is for general guidance
only and is not a substitute for the requirements of 49 CFR
100-~199.

Response begins
with identification.

A transport vehicle carrying 1 package of
Radioactive Matenal labeled Yellow !,
500 pounds of Flammable Liquid and 600
pounds of Corrosive Materials would be
placarded with both RADIOACTIVE and
DANGEROUS placards.

BEST COPY AVAILABLE



Hazardous Materials Warning Labels

DOMESTIC LABELING

7/

/8

Qﬁl A3
2

)

QY | & ! DANGER2YS . °

O | A2

FLAMMABLE CAS .~  NON FLAMMABLL GAS

2\
Y

&

General Guidelines on Use of Labels
(CFR, Title 49, Transportation, Parts 100-177)

e Labels illustrated above are nommally for domestic shipments. s Label{s), when required, must be printed on or affixed to the sur-
However, some air carriers may require the use of Intermational tace of the package near the proper shipping name [Sec.
Civil Aviation Organization (ICAQO) labels. 172.406(a)].
e Domestic Waming Labels may display UN Class Number, Division e Whan two or more different labeis are required. display them next
Number (and Compatibility Group for Explosives only) {Sec. to each other [Sec. 172.406(c)].
172.407(g)}. e Labels may be affixed to packages (even when not required by
e Any person who offers a hazardous material for transportation regulations) provided each label represents a hazard of the mater-
MUST label the package, if required [Sec. 172.400(a)). ial in tha package [Sec. 172.401].
¢ The Hazardous Materials Tables, Sec. 172.101 and 172.102, 1den- Check the Appropriate Regulstions
tify the proper labei(s) for the hazardous mateniais listed. Domestic or international Shipment
Additional Markings and Labels Poisonous Materials

HANDLING LABELS

| INHALATION

ORME HAZARD
Package
172.316 Oiemabcn -
Markings 172 301
Cargo Axcraft Only 172.312(a)(c)
172.402(b)
CALTION Lo Materials which maet the inhalation toxiCity critena
R INNER PACKAGES specited in Section 173 3a(b)(2). have additional
. - COMPLY WITH " communication standards prescnbed by the HMR
et PRESCREED E M PTY First, the words “Poison-inhalation Hazard must be
SPECIFICATIONS entered ol the shipping paper. as required by Sec:
Bung Labe! tion 172 203(k)(4). for any pnmary capacity units
172 402(e) 173.25{a)(4) with a capacity greater than one liter Second. pack-
ages of 110 gal'ons or less capacity must be marked
173 427 “Inhatation Hazard" In accordance with Section
172.301(a) Lastly, transport vehicles. fraight contain-
. ) ers and nortable tanks subject to the shipping paper
Here are a few additional markings and labels pertaining to the transport of haz- requirements contained in Section 172 203(k}(4)
ardous materials. The section number shown with each item refers to the appro- must be placarded with POISON placards in :ddmon
priate section in the HMR. The Hazardous Materials Tables. Section 172.101 to the placards required by Section 172 504 For ac-
. - . . ditional information and exceptions to these commu-
and 172.102, identify the proper shipping name. hazard class. identification num- nication requirements, see the referenced sections in
ber, required label(s) and packaging sectigris.” 9 8 the HMR
-

B\® 2 copy of the DOT Emergency Response Guidebook handy!

Full Tt Provided by ERIC
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. Hazardous Materials Warning Placards

DOMESTIC PLACARDING

lllustration numbers in each square reter 1o Tables 1 and 2 beiow

~”

L
NON FLAMMABLE ™
- GAS

’
’

7 POISON
GAS

OXIDIZER

WHITE SQUARE BACKGROUND FOR PLACARD

HIGHWAY

e Used for "HIGHWAY ROUTE CONTROLLED QUANTITY
OF RADIOACTIVE MATERIALS " {Sec 172 507)

RAIL

o Used tor RAIL SHIPMENTS "EXPLOSIVE A POISON
GAS"” and "POISON GAS RESIDUE piacards
{Sec 172 510(a))

(DANGEROUS}

Guidelines TABLE 1 TABLE 2

(CFR, Title 49, Transportation, Parts 100-177) Hazard Classes No. Hazard Classes No.
Class A expiosives 1 Ciass C explosives 18
e Piacard any transport vehicle Ireight container. or rail car contaiming any Ciass B explosives 2  Blasting agent 3
quantity of matenal iisted in Table 1 Poison A 4  Nontiammable gas 6
e Matenals which are shipped in portable tanks. cargo tanks or tank cars Flammable sohd (DANGEROUS Nontiammable gas (Chionne) 7
must be piacarded when they contain any quantity of Table 1 and‘or Tabie WHEN WET iabel only) 12 Nonflammabte gas (Fluonne) 15

2 matenal Radioactive matenal Nonflammable gas
e Motor vehicles or treight containers containing packages which are subject (YELLOW ilt1abet) 16 (Oxygen. cryogenic lquid) 8
to the “Poison-Inhalation Hazard™ shipping paper description of Section Radroactive matenal Flammable gas 5
172.203(k)(4). must be piacarded POISON in addition to the piacards re- Uranium nexatiuoride tissite Combustibie gquid 10
A quired by Section 172 504 (see Section 172 505} (C°°"'a'!‘,“:;‘ more than Flammable iquid 9
e When the gross weight of ali hazardous mater:al covered in TABLE 2 1s less 1.0% Ueo9) 16817 Flammable solid 1
than 1000 pounds. no placard is required on a transport vehicie or freight Uranium hexafluonde. low-Spacitc  oyigizer 13
container activit égontammg 10%or Organic peroxide 14
® Piacard treight containers 640 cubiC teet or more containing any quantity of less U ! 16417 Poison B 15
hazardous material classes hsted in TABLES 1 and/or 2 when oftered tor Note For details on the use ot Tabies Corrosive maternai 17
transportation by air or water (see Section 172 512(a)) Under 640 cubic 1 and 2. see Sec 172 504 (see oot Irritating material 18

teet see Section 172 512(b} notes at bottom of tabies }

UN or NA ldentification Numbers MUST BE DISPLAYED ON TANK CARS. | Additional Placarding Guidelines

CARGO TANKS. PORTABLE TANKS AND

BULK PACKAGINGS
OR
DANGEROUS

#
ORANGE PANELS

j I LAMMABLE 1017
Appropriate Placard 2
must be used

PLACARDS —————»

e When hazardous materials are transported in Tank Cars (Section 172 330) Cargo Tanks (Section A transport vehicle or treight container containing
172.328). Portable Tanks (Section 172 326} or Bulk Packagings (Section 172 331). UN ot NA numbers two or more classes of matenal requining ditterent
must be dispiayed on placards. orange panels or. when authonzed. piain white square-on-point conhg- placards specitied in Table 2 may be placarded
uration DANGEROUS in place of the separate placards

e UN (United Nations) or NA (North American) numbers are found :n the Hazardous Materials Tabies specitied for each of those ciasses ot matenal spe-
citied 1n Table 2 However. when 5000 pounds of

Sections 172 101 and 172 102
more ot one ciass ot matenal 1s loaded therein at
e idanttication numbers may not be displayed on “POISON GAS. "RADIOACTIVE or EXPLOSIVE A. one loading faciity. the piacard specitied for that

"EXPLOSIVE B.” "BLASTING AGENTS." or "DANGEROUS placards (See Section 172 334 ) class must be applied This exception. provided in
. @ In fieu ot the orange panel. identification numbers may be piaced on plain white square-on-point con- Section 172 504(b}. does not apply to portabie tanks
tiguration when there is no placard specitied for the hazard ciass (e.g . ORM-A. 8. C. D. or E} o tank cars, or cargo tanks

where the identification number may not be dispiayed on the piacard See Section 172 336(b) tor ad-

ditional provisions and specifications
® When the identiication number 1s dispiayed on a placard the UN hazard ciass number must be dis- CAUTION: Check each shipment for compliance
with the appropnate hazardous materials regula-

played in the iower comer ot each placard (see Section 172 332 (c}{3)) tions — Proper Classihcation. Packaging Marking
® Specihcations ot size and color of the Orange Panel can be tound in Section 172 332(b) Labeling. Placarding. Documentation — prior 1o
o NA numbers are used oniy in the USA and Canada ° 9 9 oftering for shipment
S ‘.

In an emergency, call Chemtrec. 1-800-424-9300




xamples of Canadian and International Placards and Labels

The shipment of hazardous matenals internationally is governed by
one or more regulatory bodies with regulations that may be similar
to domestic regulations or radically different. Canada. for example,
has adopted wordless placards and labels because their country is
bilingual. Canada also requires cargo and rail tanks to use retro-
reflective placarding. However, Canada and the United States have
lregie;:rocity regarding the use of wordless and worded placards and
abels.

Several intemational organizations govemn the transportation of
hazardous materials according to the mode of transportation. It a
shipment is going by water, the Intemational Maritme Organization
(IMOQ) has authonty. The International Civil Aviation Orgamization
(ICAO) i1s concemed about the safe shipment ot dangerous goods

Flammable Sohd

Sponlanecusly Combustible

0@,

Flammable Gas

Keep Away From Food

Flammabig Liquid

<
N .
7
6.
AN
Poison Miscellaneous
Dangerous
Substances

Corrosive Gas

Dangerous When Wet i

Intectious Substance

(i.e.. hazardous materials) by air. Transport Canada (TC) is the
Ca8$dian counterpart to the U.S. Depariment of Transportation
{DOT).

The United Nations publishes “Recommendations for the Trans-
port of Dangerous Goods,” a publication that 1s used by many na-
tions of the world when promulgating regulations. Since the sate
transport ot hazardous matenals is of concern to people every-
where. the work done by the United Nations is of cntical importance
worid-wide. Labels and placards used n the Canadian, IMO, and
ICAO regulations are generally based on the U.N. Recomendations,
although Canada has some labels and placard designs that vary
trom the U.N. White borders are optional on International Placards

Examples of Wordless Placards
and Labels

Pictured here are typical wordless placards
and labeis required tor use in Canada and
many other countries around the worid

Examples of international and
Canadian Placards and Labels

Spontaneously Combustible and Keep Away
From Food placards and labeis are used
internationally and 1n Canada. The Corrosive
Gas placard and labei are used exclusively
in Canada. Most placargs and labels used
internationally are similar (color and symbols)
to those required by DOT regulations

UN Class Numbers

Class 1: Explosives

Class 2: Gases (compressed. iquitied or
dissolved under pressure

Class 3: Flammable liquids

Class 4. Flammable solids or substances

Class 5. Oxidizing substances. Diviston 5 1,
Oxidizing substances or agents.
Division 5.2, Organic peroxides

Class 6: Poisanous and infectious substances

Ciass 7: Radioactive substances

Class 8. Corrosives

Class 9: Misc. dangerous substances

Examples of Explosive Labeis

Orvison

Group

UN Class
Numbet

The Numencai Designation represents the
Class or Division Alphabetical Designation
represents the Compatibility Group (tor Ex-
plosives only). Lavision Numbers and Com:
patibility Group combinations can result in
over 30 difterent "Explosives’ labels {see
IMDG Code/ICAQO)

For complete detatls. reter to one or more of the *onowin:

e Code of Federal Regulations, Title 48, Transportation Parts 100
199. [All modes])

o International Civil Aviation Organization (ICAQ) Technical Instruc-

tions for the Safe Transport of Dangerous Goods by Air [Atr)

e international Maritime Organization (IMO) Dangerous Goods
Code [Water]

o “Transportation of Dangerous Goods Regulations™ of Transport
Canada. [All Modes]

Research and Special Programs
Administration

Copies of this Chart can be obtained by wnting
OHMT/DHM-51, Washington, D.C. 205980

ﬂ US Department of Transportation

30 BEST COPY AVAILABLE
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HAZARDOUS MATERIALS 19

IR

' SULT DOMNING CHACKLISY STATE FIRE NMAREHAL
HAZARDOUS NAYERTALS BUREAU
Check AuIt cospatability Vital Inforsation Sheet

Repove all tadges. hase bats. ping, etrr.

Remnve and wecule all peisanal propeity (0Mlltold, tinge, watches: Name H50
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MATERIAL SAFETY DATA
SHEETS (MSDS) Figure 28). The data on a MSDS helps with decisions

such as offensive and defensive tactics, extinguishing
A Material Safety Data Sheets (MSDS) value is agents to bhe used, plans for approach, levels of
for preplanning before an emergency occurs (see protection, and identification of outside resources.

Material Safety Data Sheet No. 433

From Genium's Reference Collection INE :
Genium Publishing Corporation F&%I}O‘n% OXIDE
1145 Catalyn Street NA.
Schenectady, NY 12303-1836 USA Issued: May 1980
S18) 3778855 aemum sususing core. | Revised: August 1988
SECTION 1. MATERIAL IDENTIFICATION 26
Material Name: ETHYLENE OXIDE
Description (Orlgin/Uses): Used pnma y as a chemical intermediate 1n the manufacture of antifreeze,
polyester resins, and nononic surfactants, specialty solvents; used as a sterthzing agent (diluled with about 90%
of an incrt gas) in health care apphcations. NFPA
Other Deslgnations: Oxirane; C,H,0; CAS No. 0075-21 8 ::Ml'; R 1
F 4
Manufuacturer: Contact your supplicr or distnbutor. Consult the latest edition of the Chemicalweek R 13 14
Buyers' Guide (Gentum ref. 73) for a list of supphiers. PPG® §3
*See scct. 8 K 4
SECTION 2. INGREDIENTS AND HAZARDS % EX E LIMITS
Ethylene Oxide, CAS No. 0075-21-8 Ca 100 . OSHA Actlon Level
8-Hr TWA: 0.5 ppm
OSHA PEL
8 Hr TWA: | ppm
STEL: 10ppm
ACGIH TLV, 1987.88
TLV-TWA: | ppm, 2 mg/m’
NIOSH REL
8 Hr TWA: <0.1 ppm (0.18 mg/m")
*Sce NIOSH, RIECS (KX2450000), fur extensive additional data with 10-Min Ceitig per Day. * ppin. 9 me/n
references o imtative, reproductive, Wwmorigenic, and mutagenic effects. Human, Inhala(m:. 'l"('(: 12500 pp10
Scconds
SECTION 3. PHYSICAL DATA
Bolling Point: S0.9'F (i0.5 C) Water Solubllity (%): 100
Specific Grasity (HO = 1): 0.9 Molecular Welght: 45 GramvMole
Vapor Denslty (Alr = 1) 1S Melting Polnt: -168'F (-111°C)

Appearance and Odor: A colorless gas; imnating, ctherlike odor that s usually detectable at approximately 700 ppm.

SECTION 4. FIRE AND EXPLOSION DATA LOWER |
Flash Point and Method Autoignition Temperature Flammability Limits in Air
<0'F(-18°C) . % by Volume 3 100

Extingulshing Medla: Use “alcohol” foam, dry chemical, or carbon dioxide, Water 18 not recommended because it 1s not clfective until
the dilution of cthyiene oxide reaches a ratio of at Icast 22 to | If feasible, try to shut off the flow of gas. With a direct water spray, cool fire-
cxposed pipehines, holding tanks, cylinders, ctc., that contain cthylene oxide.
Unusual Fire or Fxplosion Hazards: This gas is dangerously explosive and Mlammable over an extremely large range of concentrations
in air. [ts vapor may travel along surfaces to reach disiant, low-lying sources of ignition and Nash back.
Speclal Fire-fighting Procedures: Wear a sclf contained breathing apparatus (SCBA) with a full facepiece operated in the pressure
demand of positive-pressure mode. Fight fires from explosion-proofl (remole) or unmanned locations. Use care in selecting equiptnent (see
sect. §, Conditions to Avoid).
*The auloignition lemperatute depends upon whether or not the cthylene oxide 15 pure or mixed with air (pure, 1058°F (570'C);

-Fi429°CL),

SECTION S. REACTIVITY DATA —

Lthylene oxide 1s stable in closed, airtight, pressurized containers at ruom temperature ynder normal storage and handling conditions. 1t can
undergo hazardous polymerization if it reacts with certain catalysts.

Chemical Incompatibilities: Ethylene oxide 18 very reactive. It reacts with active catalysts that promote explosive, heat-producing self
polymenzation. These initiators include polassium; anhydrous chlondes of tin, aluminum, and ron; alcohols; mercaptans; copper; the pure
onides of iron or aluminumn; magnesium perchlorale; acids; and bases such as KOH and NaOH. 1t reacts with hydrochloric acid (HC1) to form
highly taxic ethylene chlorohydnn. Ethylenc oxide can be absorbed by rubber and leather and sonte plastics and coatings.

Condlitlons to Avold: Prevent contact with incompatible chemicals. Active calalysts and/or iniiawrs of polymernizalion must not he mixed
with this malenal. Prevent all exposures to any and all sources of ignition such as open flare, tighted wbaceo products, electneal or mecham
cal sparks, clc.

Hazardous Products of Decompusition: Carbon monoxide can be produced dunng cthylene oxide fires.

Copynght € 1988 Ormem Pedlnstung Corprnatnn
ARy comumetcul wbe of LY Lo withoul the publisher's permitsmn o prohedied

Figure 28. Sample MSDS Sheet
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No.433 ETHYLENE OXIDE 8/88

[SECTION 6. HEALTH HAZARD INFORMATION

Ethylenc oxide is listed as a suspected human carcinogen by the ACGIH.

Summary of Risks: Aqucous solutions of elgiylcnc oxide are very irritating to the skin; crytheina, blistering, and vesiculation appear
from | to'S hours after skin contact. When used as a sterilizing agent, this material is absorbed by rubber, plastic, and lcather articles;
severe skin irritation can result from wearing such articles. Inhalation of this gas can cause headache, dizziness, nausca, vomiting,
difficulty in breathing, depression of the central nervous system (CNS), and irritation of the upper respiratory tract (URT). Cancer,
stomach cancer, leukemia, and circulatory/bload diseases are health effects reportedly linked to exposure lo cthylenc oxide.

Medical Condltlons Aggravated by Long-Term Exposure: Nonc reported. Target Organs: Eycs, blood, respiralory
sysiem, liver, kidneys, and CNS. Administer preplacement and periodic medical exams emphasizing thesc target organs as well as the
reproductive system.  Primary Entry: Inhalation, skin contact.  Acute Effects: Irritation of the UR’? skin, and cycs.
Chronlc Effects: Possible cancer.

FIRST AID

Eyes: Immediately flush eyes, including under the cyclids, gently bul thoroughly with plenty of running water for at Jeast IS minutes.
Skin: Trean for possible skin burns and/or frostbite damage fcryogcnic injury). Inhalation: Remove cxposcd person to fresh air;
restore and/or support his or her breathing as needed. Observe fou)ulmon edcma; treat accordingl{j Ingestion: Unlikely.

GET MEDICAL HELP (IN PLANT, PARAMEDIC, COMMUNITY) FOR ALL EXPOSURES. Seek promrt
medlcal assistance for further treatment, observation, and support after first ald. If a significant level of ethylene
oxlde has been Inhaled, hospltalization and observation for 72 hours for delayed pulmonary edema lis
recommended.

SECTION 7. SPILL. LEAK, AND DISPOSAL, PROCEDURE

SpliVLeak: Treat any ethylene oxide gas leak as an emergency. Preplan for leaks and make these preparations known to all relevant
personnel. Notify safety personnel, cvacuate all nonessential personnel, provide maximum explosion-proof ventilation, and climinate ali
sources of ignition immediately. Cleanup personnel must have protection against contact with and inhalation of vapor (see sect. 8). Try 10
shut off the flow of cthylenc oxide gas. Waste DIsposal: Contact your supplicr or a licensed contractor for detailed recommendations.
Follow Federal, state, and loca) regulations,

OSHA  Deslgnations EPA Designations (40 CFR 302.4)

Specifically Regulated Substance (29 CFR 1910.1047) RCRA Hazardous Wasle, No. U115

CERCLA Hazardous Substance, Reportable Quantity: 1 1b. (0.454 k,), per

Resource Conservation and Recovery Act (RCRA), section 3001

SECTION 8. SPECIAL PROTECTION INFORMATION

Goggles: Always wear protective cycglasses or chemical safety goggles. If splashing of aqucous ethylene oxide solutions may occur,
wear a full face shicld as a supplementary protective measure. Follow OSHA eyc- and face-protection regulations (29 CFR 1910.133).
Resplrator: Wear a NIOSH-approved respirator per the NIOSH Pocket Guide to Chemical Hazards for the maximum-use concentraiions
and/or the exposure limits cited in section 2. Follow OSHA respirator regulations (29 CFR 1910.134). For emergency or nonroutine usc
(leaks or cleaning reactor vesscls and storage tanks), wear an SCBA with a full facepiece operated in the pressurc-demand or positive-
pressure made. Warning: Air-purifying respirators will not protect workers in oxygen-deficient atmospheres.  Other: Wear impervious
gloves; boots; aprons; head covers; and clean, impervious, body-covering clothing to prevent any possibility of skin contact. All clothing
must be flame resistant.  Ventllation: Install and operate general and local ventilation systems powerful enough o maintain airborne
levels of cthylene oxide below the OSHA PEL standards cited in section 2. Make all ventilation systems of maximum ¢xplosion-proof
design (nonsparking, clectrically grounded and bonded, etc.)  Safety Stations: Make cyewash stations, washing facilitics, and safety
showers available in arcas of usc and handling. Contaminated Equipment: Contact lenses pose a special hazard; soft lenses may
absorb imritants and ali lenses concentrate them. Do nor wear contact lenses in any work area.  Other: Design all engincering systems lo
be explosion-proof in any : rea where this gas may occur.  Comments: Practice good personal hygiene, always wash Lthoroughly aficr
using this material. Avoid transferring it from your hands to your mouth whilc cating, drinking, or smoking. Do not cat, drink, or smokc in
any work arca. Usc care in selecting equipment (sce sect. 5, Conditions to Avoid).

I8

Storage Segregatlon: Storc ethylene oxide in a cool, dry, well-ventilated area away {rom incompatible chemicals (sec sect. 5) and any
source of ignition. Qutside or detached storage is necessary. Store the cylinders upright, secure them tightly, do not drag or slide them, and
move them in a carefully supervised manner with a suitable hand truck.  Speclal Handling/Storage: Elhylenc oxide is shipped/stored
as a pressurized gas in cylinders or tank cars. Protcct containers against physical damage and regularly inspect them fe cracks, leaks, or
faulty valves. Electrizally ground and bond all systems used in shipping/transferring operations Lo prevent static sparks Lhat can cause
explosions. Monitor inventory; don't store this material for longer than 60 days. Monitor purity specifications that may indicate the degree
of molecular rearrangementpolymerization of this material, particularly if it has been stored for more than 60 days. Obtain detailed
handling, shipping, and storage information from your supplicr. Engineering Controls: Make all engineering systems of maximum
explosion-proof design. Use this gas in closed enginecring systems. Ground and purge all pipelines with nitrogen before and afier using
cthylenc oxide. Comments: Perform all operations with cthylene oxide carefully to prevent its accidental ignition. Keep the valve-
protection cap in place until immediately before using it. Inscrt a check valve ur trap into the transferral linc to prevent a dangerous
backflow of material into the original container. Use pressure-reducing regulators when connectling a container Lo a lower-pressure piping
system.

Trensportation Data (49 CFR 172.101.2)

POT Shipping Name: Ethylenc Oxide DOT Label: Flammable Liquid IMO Label: Flammable Gas and Poison Gas
DOT Hazard Class: Flammable Liquid DOT ID No. UN1040 IMO Class: 2.1

References: 1, 2, 12, 73, 84-94, 100, 103,

Judgments a3 Lo the sustabslity of 1nformation herein for purchaser's purposes are
necessanly purchaser’s respotsibility. Therefore, although reasonable care has Prepmd b)’ P lgoe,. BS

been taken in the preparation of such 1aformation, Genwm Publishing Corp : : TS .

extends no warranes, makes o FEpreROaLions and assumes no responsibilty | lndusmal Hyglene_ Review: DJ Wilson, CIH
as to the accuracy of suitabihty of such 1aformation for application to \

! . . ,
purchaser’s intended purposes or for consequences of ils uae. s Medical Review: MJ Hardies, MD

Copyright © 1988 (lenium Publahing Corporsitcn.
Any commetcial use of s¢production without the p 1P  prahubited

Figure 28, (cont.) Sample MSDS Sheet
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The MSDS is not meant to be intimidating. It is
used to gather pertinent information to help in an
emergency response. The terminology on a data sheet
can be confusing. Rescuers must become familiar

HAZARDOUS MATER

Shipping name

with the data sheets (see Figure 29). The National
Fire Academy Program, Hazardous Materials Course
on incident analysis is readily available and includes
information on data sheets and the terminology used.

IALS DATA SHEET

DOT hezard class

Chemical formula DOT ID & STCC & .
CAs # NFPA 704 - - -

Physical form color

QDOR e..._. oOther ____

Specific gravity Vapor density

Molecular weight Expansion ration to 1
Boiling point ___ °F  Melting point __  °F

Solubility: 1In water Yes - No Degree of solubility B

TLV/THA __ppm (Hg/H3) STEL ) ppm (ltg/M4) IDLH ppm (Hg/H?Y)
Absorption hazard __ Yes - No _ Skin __Yes - No Eyes Yes - No

Chronic hazard: CARCINOGEN _vyes - no

Hazard to aquatic lite: vyes - no

Other

MUTAGEN__yes - no TERATOGEN ves - no

Decontamination procedure

First aid

Antidote

°F  AUTO IGNITION
LEL % UEL

Flash point

Flammable range:

Toxic products of combustion

TEMPERATURE °F

©

Heat reactivity information

Possible exXtindgulshing agents

Reactive with what

Neutralizing agents

Fublic evacuation distance

Level ot protective clothing

Compatible with what type suits

SPECIAL INFO:

Figure 29. Sample Hazardous Materials Data Sheet
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The MSDS can also be used by emergency medical
personnel or the local hospital. The more pre-emer-
gency information available, the better the care that
can be provided during an emergency. If an area
has a highly-threatening industry or includes a highly-
traveled transportation route, evaluate the materials
that may be encountered.

The following definitions should be known by
rescuers.

DEFINITIONS OF FIRE
HAZARD PROPERTIES

Boiling point (BP) is the temperature at which
the vapor pressure of a liquid is equal to the at-
mospheric pressure of the air.

OR

The temperature at which a liquid becomes a gas
at the maximum possible rate. For more complete
and the most current definitions it is necessary to
have the most current copy of the NFPA Standards.

Flammable (explosive) limits

In the case of gases or vapors which form flam-
mable mixtures with air or oxygen, (gases and vapors
may form flammable mixtures in atmospheres other
than air or oxygen, as for example hydrogen in
chlorine.) There is a minimum concentration of vapor
in air or oxygen below which propagation of flame
does not occur on contact with a source of ignition.
There is also a maximum proportion of vapor or gas
in air above which propagation of flame does not
occur. These boundary-line mixtures of vapor or gas
with air, which if ignited will just propagate flame,
are known as the “lower and upper flammable or
explosive limits”, and are usually expressed in terms
of percentage by volume of gas or vapor in air.

Flash point

The flash point of a substance is the minimum
temperature at which it gives off sufficient vapor to
form an ignitable mixture with the air near the
surface of the liquid or within the vessel used. By
“ignitable mixture” is meant a mixture within the
flammable range (between upper and lower limits)
that is capable of the propagation of flame away
from the source of ignition when ignited. By “prop-
agation of flame” is meant the spread of flame from
the source of ignition through a flammable mixture.

Ignition temperature

Ignition temperature of a substance, whether solid,
liquid, or gaseous, is the minimum temperature re-
quired to initiate or cause self-sustained combustion
in the absence of any source of ignition.

Specific gravity

The specific gravity of a substance is the ratio of
the weight of the substance to the weight of the
same volume of another substance. Temperature af-
fects the volume of liquids, and temperature and
pressure affect the volume of gases. It is therefore
necessary to make corrections for affects of tem-
perature and pressure when making accurate specific
gravity determinations.

Specific gravity, as commonly used, refers to the
ratio of a substance to the weight of an equal volume
of water. In a few cases, such as fuel oils, where
percentage composition of the substance varies, spe-
cific gravity information is given as greater than 1
(>) or less than 1 (<).

Vapor density

Vapor density is the weight of a volume of pure
vapor of gas (with no air present) compared to the
weight of an equal volume of dry air at the same
temperature and pressure.lIt is calculated as the ratio
of the molecular weight of the gas to the average
molecular weight of air, 29. A vapor density figure
less than 1 indicates that the vapor is lighter than
air and will tend to rise in a relatively calm at-
mosphere. A figure greater than 1 indicates that the
vapor is heavier than air and may travel at low levels
for a considerable distance to a source of ignition
and flash back (if the vapor is flammable).

Water solubility

The ability of a substance to blend uniformly with
water (by percent by weight or parts per million).

Information on the degree to which a flammable
liquid is soluble in water is useful in determining
effective extinguishing agents and methods. Alcohol-
resistant type foam, for example, is usually recom-
mended for water-soluble flammable liquids. Also,
water-soluble flammable liquids may be extinguished
by dilution, although this method is not commonly
used because of the amount of water required to
make most liquids nonflammable, and there may be
danger of frothing with this method, if the burning
liquid is heated to over 212 degrees F (100 degrees
C).
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IDENTIFICATION OF
HAZARDOUS MATERIALS

The major factor in the initial fire fighting, rescue,
or other operations involving a dangerous hazardous-
materials incident is to identify the hazardous ma-
terial involved. Fir, fighters and others responding
to accidents, fires, spills, and other emergency scenes
are frequently injured at such sites. A major concern
is the failure to properly identify the situation and
recognize that a hazardous material is involved.

Several methods and resources can be used to
determine if an emergency scene involves a hazard-
ous material. The following information offers basic
resource information to assist in identifying the ma-
terials involved. Information included are the NFiPA
704 identification system for fixed-site hazardous-
materials locations, military fixed-site symbols, de-
scriptions of the nine classes of hazardous materials
and several examples for each class, placard infor-
mation, labeling information, hazardous materials
packaging, and the types of shipping papers.

IDENTIFY NFiPA

NFiPA 701 Marking System

The NFiPA 704 marking system identifies the
hazards of materials in three categories: health,
flammability, and reactivity. Numbers or values are
assigned in each category with relative weight given
per degree of hazard. The NFiPA 704 system is used
primarily at fixed sites such as warehouses and fixed
tank-type facilities. The NFiPA 704 system is not
meant to identify a product, but is to be used as
an initial contact point for an incident commander
to recognize the possibility that hazardous materials
involvement exists, and to give an indication of the
relative hazard that may exist. Upon alert to a 704
symbol, an incident commander should recognize the
need to further use resources to identify the products
involved.

The system uses a diamond-shaped symbol with
four sections which are color coded: blue indicates
a health hazard, red indicates a flammability hazard,
yellow indicates a reactivity hazard, and white pro-
vides additional information or instructions. The
blue, red, and yellow diamonds are given a number
value from 0-4 which indicates their relative hazard
level with O being of lesser severity and 4 being of

the greatest severity. The white diamond indicates
special information or instructions such as water
reactive, oxidizer, polymerization, radiation, special
extinguishing agent, or any needed protective equip-
ment (see Figure 30).

o

GASOL INE PICRIC ACID
‘ l ] I
AMEONTUR T TRATE .
(1N A FIRE SITUATION) POTASS UM

Figure 30. Sample NFiPA Diamonds

Descriptions of Hazard Classes

Health. A blue background located on the LEFT
QUADRANT of the symbol describes relative health
hazards and probable severity of the hazard to
personnel.

“0” value indicates that the material, upon ex-
posure under fire conditions offers no hazard beyond
that of an ordinary combustible product.

“1” indicates that the material, upon exposure,
causes irritation but only minor residual injury even
if no treatment is rendered. This degree includes
products which under fire conditions give off irri-
tating combustion products and materials, which
upon skin contact cause irritation without destruc-
tion of tissue.

“2" includes materials which upon intense or con-
tinued exposure causes temporary incapacitation or
possible residual injuries unless prompt medical at-
tention is given. This class includes materials which
give off highly irritating combustion products and
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materials which either under fire conditions or nor-
mal conditions give off toxic vapors which lack prior
warning properties.

“3” indicates materials which upon short exposures
causes serious temporary or residual injury even
thovgh prompt medical treatment is given. This
degree includes materials which give off highly toxic
combustion products and materials corrosive to liv-
ing tissue or toxic by skin absorption.

“4” is the highest degree of severity and includes
materials which on a very short exposure cause death
or major residual injury even though prompt medical
treatment is given and includes products that are
to dangerous if approached without specialized
equipment. Further, severity class 4 under fire con-
ditions or normal conditions give off extremely haz-
ardous gases and cause severe life hazard through
inhalation or absorption.

Flammability. A red background located in the
UPPER QUADRANT of the symbol indicates degree
of hazards which are rated in accordance with their
susceptibility to burn.

“0” includes materials which by themselves are
normally stable, even under fire exposure conditions
aid are not reactive to water.

“1” includes materials which are normally unstable
and readily undergo violent chemical changes, but
do not detonate. This degree includes materials which
can undergo chemical change with rapid release of
energy at normal temperatures and pressures or which
can undergo violent chemical change at elevated
temperatures and react violently to water, or which
may form potential an explosive mixture when mixed
with water.

“9” includes materials which are normally unstable
and readily undergo violent chemical change, but do
not detonate. This degree includes materials which
can undergo chemical changes with a rapid release
of energy at normal temperatures and pressures or
which can undergo violent chemical changes at el-
evated temperatures and pressures. It also inclndes
those materials which may react violently when mixed
with water and form potentially explosive mixtures.

“3" includes materials which can be ignited in
most temperature conditions. Water is usually in-
effective due to the low flash points.

“4” includes materials which are very flammable
gases or highly volatile flammable liquids.

Reactivity. A yellow background and located in
the RIGHT QUADRANT of the symbol indicates
the relative degree of hazard ranked according to

ease, rate, and quantity of energy release.

“0” indicates materials which are normally stable,
even under fire exposure. These materials are nor-
mally stable, but can become unstable at elevated
temperatures and pressures or may react with water
with some releases, or may react with water with
some release of energy but not violently.

“1” indicates materials which are normally unst-
able and readily undergo violent chemical changes
but do not detonate. This degree includes materials
which can undergo chemical change with rapid re-
lease of energy at normal temperatures and pres-
sures, or pressures. The degree also includes materials
which may react violently when mixed with water
and form potentially explosive mixtures.

“2” includes materials which are normally unstable
and readily undergo violent chemical change but do
not detonate. This degree includes materials which
can undergo chemical change with rapid release of
energy at normal temperatures and pressures, or can
undergo violent chemical changes at elevated tem-
peratures and pressures. It also includes materials
which may react violently when mixed with water
or which may form potentially explosive mixtures
with water.

“3” includes materials which are capable of det-
onation or of explosive decomposition or reaction
but require a strong initiating source or must be
heated under confinement before initiation. This
degree includes materials which are sensitive to ther-
mal or mechanical shock at elevated temperatures
and pressures or react explosively when mixed with
water without requiring heat or confinement.

“4” includes materials which are readily capable
of detonation or of explosive decomposition or ex-
plosive reaction at normal temperatures and pres-
sures. This degree includes materials sensitive to
mechanical or localized thermal shock at normal
temperatures and pressures.

Special Hazard. A white background and lo-
cated in the LOWER QUADRANT. Special hazards
as symbolized by a W with a slash through the
center W and indicate that the material has a special
reactivity with water, OXY meaning that the ma-
terial possesses oxidizing properties, or a radioactiv-
ity symbol indicating the material possesses
radioactivity hazards.

Using the NFiPA 704 system in conjunction with
NFiPA Standard 49 yields important information
concerning material properties and hazards possible
of .ne present chemical. The 704 system does not

37
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in itself identify a specific product, but assists in
giving an incident commander a direction for de-
termining a safe approach in the initial phase of
handling a hazardous materials incident and further
lead to chemical or technical references (see Figure

HAZARDOUS

Figure 31. Fire Protection Guide on Hazardous
Materials

Military Markings

The U.S. Military has a marking system meant
to alert potential responders to hazards similar to
the NFiPA 704 system (see Figure 32). This system
is applied to transportation systems as well as fixed
sites. The 704 system is used primarily for fixed
sites.

The military system addresses seven subjects. The
first three symbols are found at fixed sites.

CHEMICAL
HAZARO SYMBOL

APPLY NO
WATER

WEAR PROTECTIVE
MASK OR BREATHING
APPARATUS

Figure 32. Symbols Found at Fixed Sites

The remaining four symbols indicate detonation
or fire hazards (see Figure 33).

X

EXPLOSIVE WITH
FRAGMENT HAZARU

@

MODERATE FIRE
HAZARD

MASS DETONATION

3

MASS FIRE
HAZARD

Figure 33. Symbols Indicating Detonation or Fire
Hazards

The Canadian Military Force use a system similar
to the U.S. Military (see Figure 34). It addresses
the classes of explosives as follows:

o Class 1 Explosives. Mass detonation potential
on flame contact

« Class 2 Explosives. Readily ignitible with or
without explosion

+ Class 3 Explosives. Possible mass detonation po-
tential after flame contact for a period of time

+ Class 4 Explosives. No mass explosion risk, but
burns intensely with dense, possibly toxic smoke

+ Class 5 Explosives. Containing toxic substances

+ Class 6 Explosives. Increasing frequency of ex-
plosion potential after being in contact with flame
for some time. Fragment hazard and limited
blast risk present

o Class 7 Explosives. Combined corrosive, flam-
mable, and toxic risk present

» Class 8 Explosives. Radiological hazard added
+ Class MP. Metallic powders
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EXPLOSION CLASS

CLASS 1 CLASS 2

P>
B

CLASS 3 CLASS 4

CLASS MP

©»

CLASS § CLASS 6

~

CLASS 7 CLASS 8

Figure 34. Canadian Military Explosives Marking
System

Shipping and Transportation
identification Systems

Several sources have attempted to develop stand-
ard methods to identify classes of hazardous ma-
terials and provide a standard labeling method so
that any agency confronted with incident can iden-
tify the general hazard category.

The most common system of identification is one
required by the U.S. Department of Transportation
(DOT) per Code of Federal Regulations, (CFR) Part
49. The system used by the United States and Can-

ada was developed through the United Nations. It
involves the 1se of picture placards or labels and a
system of feur-digit code numbers which represent
specific commodities. The United Nations/North
American System includes a number system of 1-9
which encompasses the general classes of hazardous
materials.

Class 1 — Explosives

Class 2 — Gases

Class 3 — Flammable Liquids

Class 4 — Flammable Solids

Class 5 — Oxidizers

Class 6 — Poisons and Infectious Materials
Class 7 — Radioactive Materials

Class 8 — Corrosives

Class 9 — Other Regulated Material; (ORMs)

The commodity 4-digit identification number is
assigned for various substances and is required to
be displayed on transportation containers and not
at fixed-site locations. The NFiPA 704 labeling sys-
tem is required for fixed-site location. The 4-digit
identification number is used in reference publica-
tions to assist in identifying specific products. Of
particular importance is the use of the 4-digit iden-
tification number in the U.S. Department of Trans-
portation Emergency Response Guide (see Figure
35). The response guide identifies products by sev-
eral methods including the 4-digit ID number and
the name of the material.

!

OO P ABOD 4

1987
EMERGENCY

RESPONSE

GUIDEBOOK
BGUIDEBOOK
RTIAL n;::omu 1o
HAZARDOUS
MATERIALS
INCIDENTS AEAD INSTAUC TIONS

ON FIRST PAGE

Figure 35. Emergency Response Guide
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After a product is identified using the DOT guide,
a reference is made to a guide number which gives
information immediately that can be used to control
an incident. The guide page will give information
concerning; potential hazards, such as fire or explo-
sion hazards, and health hazards and emergency
action covering fire or spill or leak conditions. Spe-
cific instructions for the use of the guide should be
included in in-service training for all personnel re-
sponsible for the initial response to the scene of a
hazardous-materials incident.

A copy of the DOT guidebook must be available
in every public safety department, fire apparatus,
and law enforcement vehicle. The guide is only a
quick reference and further technical research is
indicated. It is not intended for the purpose of
technical research.

The U.S. Department of Transportation has as-
signed subclasses to the United Nations Classes. The
subclasses are indicated on the DOT labels and
placards and include the U.N. Classifications number
on the lower portion of the placard of label.

HAZARDOUS MATERIALS

There are nine classes of hazardous materials. The
five following classifications of Class A explosives,
Class B explosives, Poison A, Flammable Solids
(Dangerous When Wet label only), Radioactive Yel-
low III must have a placard regardless of quantity.
A 1,000 pound limit affects placarding of most other
materials when transported by motor vehicles or in
freight containers. That means that for materials in
the category of the 1,000-pound rule, placarding is
not required when gross weight of the product is
less than 1,000 pounds. Placarding of any cargo tank
is required. The guidelines discussed are in general
and are not intended to be all inclusive. Further
information concerning labeling and placarding, and
their respective requirements can be found in Code
of Federal Regulations (CFR) Part 49.

PESTICIDES

Emergency incidents involving a variety of pes-
ticides occur frequently. The most effective method
to identify the involved product is to locate an intact,
undamaged package of the pesticide and read the
label.

The information on the label states information
about the level of danger encountered by exposure.

A label contains a warning statement in bold print
such as, CAUTION, WARNING, or DANGER. They
will be in an ascending order of danger and provide
a key to tne correct method to handle the material.

Other information included on the label is the
product name, chemical contents, precautionary
statements, manufacturer’s name, registration num-
ber, and a physician’s statement to medical personnel
regarding treatment methods.

The substance identification method is vital to
initiating prompt and correct measures for size-up,
decision-making, and proper emergency operations
at an incident site; however, each system has
limitations.

When using the NFiPA 704 system only the major
characteristics of materials are involved. The NFiPA'’s
Fire Protection Guide to Hazardous Materials in-
cludes possible reactions to certain chemicals, but
cannot include all the possible factors involved in
chemical reactions. The most learned toxicologists
can only predict what reactions take place in given
circumstances,

When using labels and placards, it is presumed
that the material was packaged and loaded, and
placarded or labeled correctly in compliance with all
laws; however, experience indicates that this is not
always true. Dangerous cargos occasionally go un-
placarded. Loads are also changed or varied without
placard changes. It is also possible to find 999 pounds
of material »n a load that is not required to be
placarded according to the DOT 1,000 pound rule.

If all necessary placarding is performed correctly
and what appears to be v a load or in a package
is what is present, the first responder can look at
the package and identify the material with regard
to the general or specific class, or the specific ma-
terial being dealt with. However, material identifi-
cation is difficult under the most ideal conditions.

During a transportation or a fixed-site incident
conditions are seldom ideal. Frequently rescuers must
remain at a safe distance until accurate identification
of the materials involved is confirmed. Emergency
incidents involving hazardous materials are different
than normal emergency situations encountered where
an immediate approach can be made to assess the
situation. The label or placard is often difficult to
see from the safe recommended distance of 1,000'.

Even with binoculars or a spotting telescope, a
placard or UN number may be difficult to read when
a cargo tanker is on its side or upside down, or

()
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Figure 36. Fixed-Site Incident

numerous rail-tankers are piled together in the mid-
dle of a train derailment.

Two methods are recommended for accurate iden-

tification of materials.

(1) Fixed-site incidents remain in one location.
Preplanning the site yields valuable informa-
tion. A rescuer has the opportunity to see what
materials are used at the site and where they
are stored or used. The rescuer can evaluate
the materials and gather technical information
before an incident happens, and in many cases,
correct a problem to prevent an incident.

(2) Transportation incidents do not have the ben-
efit of fixed-site incidents in that an accident
can take place anytime or at any location and
may be influenced by outside factors. Trans-
portation incidents can be preplanned by per-
forming a community-risk assessment, locations
can be identified projecting where transpor-
tation incidents may happen and what effect
they could pose on the surroundings, and what
can be done to reduce the negative affects.
The primary consideration in any transpor-
tation incident is to locate the shipping papers.
Reading the shipping papers is always the
preferred method to identify the specific ma-
terials involved. For further information, see
chapters on farm accident rescue and rescue
from a confined space.

Fixed-Site Incident

Information that can be gained by preplanning
includes (see Figure 36):
Presence of special hazards which may not be visible

b !,;ﬂ -
Y X % \“!-{' - M

| T |

at the time of an incident (see Figure 37).

Know what materials are stored in the facility and
the exact location of each, including key information
needed during an emergency such as utility con-
nections and shut offs, exits, and means that haz-

Figure 37, Chemical Storage Room

ardous materials can escape packages. Proper
preplanning can provide substance identification and
the quantity on hand. It can provide overall infor-
mation to accurately identify what will be encoun-
tered without having to place personnel in dangerous
situations.

A vast amount of information can be obtained in
advance with regard to chemicals on hand from
personnel on site who are familiar with the materials.

Numerous forms can be completed in advance (see
Figures 38 and 39).

11
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HAZARDOUS SUBSTANCE DATA SHEET

NAME OF SUBSTANCE

COMMON CHEMICAL .
I. Physical/Chemical Properties SOURCE
Normal physical state gas liquid solid_
Molecular weight
Density gm/ml____ —
Specific gravity @ °F/°C
Solubility: Water (ppm) @ °F/°C_____
Solubility: @ °FseCc___
Boiling point °F/secC _ .
HMelting point °F/°C
Vapor pressure (mmHg) @ °F/°C___ _
Vapor density @ °F/°C
Flash point 0C/CC °F/°C___
Other: —_—
II. Hazardous Characteristics
A. TOXICOLOGICAL HAZARD HAZARD  CONCENTRATIONS SOURCE
Inhalation Yes No L
Ingestion Yes No __
Skin/eye absorption Yes No _ .
Skin/eye contact Yes No
Carcinogenic Yes No e
Teratogenic Yes No
Mutagenic Yes No [
Aquatic Yes No
Other: Yes No
B. Fire Hazard HAZARD  CONCENTRATIONS SOURCE
Combustibility Yes No
Toxic byproducts: Yes No
Other: Yes No
Yes No e
Flammable/Explosive Yes No
LFL/LEL
UFL/UEL
C. Reactivity Hazard HAZARD CONCENTRATIONS SOURCE
Water Yes No R
Other: Yes No

Figure 38. Hazardous Substance Data Sheet
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I Figure 38.

Corrosive Hazard

Acid
Base

Neutralizing agent:

Radioactive Hazard

Background
Alpha particles
Beta particles
Gamma radiation

INCTDENT RELATED

Quantity involved

Release information

HAZARD pH SOURCE
Yes No

Yes No L
Yes No

HAZARD EXPOSURE RATE SOURCE
Yes No .
Yes No

Yes No

Yes No

Honitoring/sampling recommended

RECOMMENDED PROTECTION

Public

Environment

Worker

RECOMMENDED SITE CONTROL

Exclusion zone

Contamination reduction one

Support zone

(cont.) Hazardous Substance Data Sheet
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RECOGNITION AND IDENTIFICATION ELEMENTS THAT CAN BE MADE DURING PREPLANNING

PROBLEM
HARMFUL TYPE, CONDITION,
STAGE OF NATURE OF AND BEHAVIOR OF
INCIDENT MATERIAL* THE SHIPPING
CONTAINER
1. Container in 1. Toxic * 1. Type of
danger of container *
failure 2. Corrosive * a., Bulk*
b. Individual*
2. Container has 3. Radioactive *
failed; no 2. Danger of
ignition or 4, Etiologic * failure
reaction potential
5. Asphyxiating * a, Stress from
3, Ignition or heat. or
reaction has 6. Flammable * fire *
occurred b. Stress from
7. Oxidizing * mechanical
4. Additional damage *
ignition or 8., Reactive ¢. Stress from
reaction is chemical
likely 9. Unstable reaction *
5. Incident has 10. Explosive by * 3, Failure
stabilized a. Detonation* a. Leak
h. BLEVE * b. Puncture
¢. Combustion * ¢. BLEVE
d. Violent
reaction *
11. Cryogenic *

Figure 39. Preplanning Flowchart
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Identification of Materials Being ping papers. The U.S. Department of Transportation

Transported defines the shipping papers as bills of lading, the

manifest, shipping orders, or other shipping docu-

To identify materials in any transportation acci- ments containing specific information about the ma-
dent involving hazardous-materials, read the ship- terials being transported (see Figure 40).

STRAIGHT BILL OF LADING
Shipper no.
Carrier no. ___

. NEUTRAI. TRANSPORT INC. Date __ _____
(Name of Carrier)

TO: FROM:

{onsignee CONTINUE POSTER CO. Shipper KILEON PRODUCT INC.

Street 4142 CAT ST, Street KABOOM BLVD.

. Destination KITTYLITTER, TEXAS 92015 Origin CARBON HILL, OHIO 43111

Route Vehicle number 007

No. of DESCRIPTION AND CLASSIFICATION [UN# [TOTAL QUALITY WEIGHT Charges

Units & HM | (Proper shipping name, class or {Weight, (Subject RATE | (For

Container and identification number per|NA# [Volume to carrier

Type 172.101, 172.202, 172.203) Gallons, etc. ) |correction) use only)

Corrosive material 1, 2, 3,

3 drums |X | 6-Tetrahydrobenzaldehyde 2498 520 gal 10,920 lhs| 9 INVOICE

L carboys|RD| Mercuric nitrate oxidizer 1625 200 gal 2,000 1lbs| 5 INVOICE

5 pails |X | Flammable liquid N.O.S, 1993 25 gal 175 lbs| 9 $62.77

5 pails |X | Formaldehyde solution ORH-A 2209 25 gal 152 lbs| 1 INVOICE
Remit COD

Placards tendered: Yes X No to address

Figure 40. Straight Bill of Lading
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When hazardous materials and nonhazardous ma-
terials appear on the same shipping paper, the haz-
ardous material must be entered first by description
or in a clearly contrasting color; or preceded by an
“X"” or “RQ"” in a column marked “HM*.

The four-digit identification number required for
each listed hazardous material will be preceded by
a NA (North American) or UN (United Nations)
prefix such as, UN 1993 or NA 1247. In addition,
the shipping names must be quoted from the DOT
Hazardous Materials regulations.

Shipping papers are to always include: the name
of the material being shipped, its hazard class, the
four)digit ID number, and the name of the shipper.
For highway shipments, shipping papers are usually
located in the driver’s cab. Shipping papers must be
clearly labeled as hazardous materials and within
the driver’s reach when at the wheel. They should
be kept readily visible in the driver’s doorholder, or
placed on the driver’s seat when the driver is absent
from the vehicle.

For rail shipments, shipping papers are required
to be carried by an official train crew member.
Regulated vessels such as barges must have shipping
papers onboard and in the possession of the tow)vessel
master (see Figure 41)

Figure 41, Barge Papers

Shipping Containers and Vessel Shapes

At times identification by a formal identification
system is impossible. Safe site entry is prohibitive
until a positive plan of action is in place and events
such as explosions, fires, or other unusual circum-
stances prevent getting close to the site for visual
observation are under control:

« Many times a general category or class of ma-

terials can be identified by descriptions of con-
tainers, packages, or vessels.

« Often a train crew notices a derailment situation
before they evacuate the scene.

o A truck driver may be able to offer information
following an accident.

« Frequently a witness to an accident can give an

eyewitness account as to what was seen at an
accident.

Basic diagrams and pictures are used to identify
shapes of containers (see Figure 42). Illustrations
can assist in providing specific information when
combined with other identifying information to ac-
curately determine a substance’s identity.

Figure 42. Photo of Container Shapes

Transnortation Containers

It is important to be able to recognize shapes of
vehicles on the highway which may be transporting
hazardous materials. Such information can be used
to assist with materials identification purposes. Com-
bining information from shipping papers, placards
or labels, identification names or numbers, and eye
witnesses, a rescuer can often make an educated
decision as to what an accident situation may involve.
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There are given protiles for recognized classifi-
cations of dangerous cergo containers. Any container
displayed may or m: - :ot be loaded with hazardous
materials, but as a r.. .uer at a hazardous-materials
incident, the first concern is safety and site security.
It must be assumed that the worst scenario is present
and the unknown material is potentially hazardous.

The diagrams describe varivus classifications of
containers and give a general description for valve
locations for the different styles. The diagrams il-
lustrate how the valves may be situated when the
container is not in a normal position, such as on its
side or upside down. Rescuers must have a general
knowledge of how the container may react when in
an unnatural position or involved in an accident.

Rail Tank Cars

Tank cars can be divided into several categories:
pressure tank cars, non-pressure tank cars, cryogenic
liquid tank cars, multi-unit tank cars, high-pressure
tank cars, pneumatically unloaded covered hopper
cars, or wooden tank cars.

Usually, pressure tank cars are used to transport
nonflammable and flammable gases, or poison A,
however, they can transport other materials includ-
ing: ethylene oxide, pyrophoric liquids, NOS sodium
metal, motor fuel antiknock compound, bromine,
anhydrous hydrogen fluoride, or acrolein.

Pressure tank cars range in capacity from 4,000
to 45,000 gallons, Tank test pressures range from
100 to 600 psi (see Figure 43).

Pressure Taok Car Table
Test Safety relief  Valve  Veot
Class Naterial Insulation pressure device required setting settiag  Notes
DOT-105  Steel/ Required 100 Valve 15 a/a  No bottom outlet or
Auniaun 200 Valve 150 washout only one
300 Valve 208 opening 10 taok,
'241,%
400 Valve 300
500 Valve 15
600 Valve 450
poT-109 Steel/ Optional 1¢0 Valve 5 n/a  No bottom outlet
Alusinua 200 Valve 150 optional botton
300 Valve 225 washout.
por-112 Steel None 200 Valve 150 a/a  No bottom outlet or
A0 Valve 225 vashout, retrofit
package possible,
*280.5
400 Valve 300
330
500 Valve 315
pOT-114 Steel None 340 Valve 25§ a/a  Simllar to DOT-112;
*280.5 optidnal botton
400 Valve 300 outlet, retrofit
'330 package possible.
poT-120 Steel/ Required 200 Valve 150 0/a  Similar to DOT-106;
Alualoua 300 Valve 225 optional botton
400 Valve 300 outlet,
500 Valve 115
600 Valve 450
Notes: (*) refers to valve setting for certain commodities such as liquefied petroleun gas:
butadiene; anhydrous ammonia; methylacetylene-propadiene, stabilized; chlorodifluoro-
aethane; aod vinyl chloride,

Figure 43. Pressurized Tank Car Table
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Pressure tank car tanks are cylindrical in shape
and of welded construction. The heads of pressure
tank car tanks are convex. Pressure tank cars are
top loading, provided with a manway on top of the
tank of sufficient size to permit access to the interior,
a manway plate for the mounting of all valves, and
gauging and sampling devices, and a protective hous-
ing or bonnet, approximately 18-24" high and 30-
36” in diameter.

Pressure tank cars may be insulated and thermally
protected. Pressure tank cars without insulation or
jacketed thermal protection have the top two-thirds
of the tank painted white. Some pressure tank cars
including those transporting flammable gases and
anhydrous ammonia have been retrofitted with one
or more of the following: head-puncture resistance
which protects the lower portion of the heads against
punctures; and thermal protection—either jacketed
or sprayed-on (see Figure 44).

NON-PRESSURE TANK CARS

Non-pressure tank-car tanks are cylindrical in
shape with formed, convex heads. The tanks may
be compartmentalized with each compartment han-
dled as a separate tank. Compartments vary in ca-
pacity and may each be used to transport a different
material. Non-pressure tank cars may be insulated
and are provided with a minimum of one manway
or one expansion dome with a manway to allow
access to the interior of the tank. Each compartment
has an external fitting for filling or emptying the
tank. In addition, each one has the required safety
devices (see Figure 45).

To visually differentiate between pressure and non-
pressure tank cars, check the fittings on top of the
tank. Non-pressure tank cars have visible fittings or
an expansion dome. Pressure tank cars have all
fittings located under one single protective housing

Figure 44. Pressurized Tank Car
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Noopressure taok cars

Test Safety relief  Valve  Vent
Class Material Iasulation pressure device required setting setting  Notes

(with expansion dome)

DOT-103  Steel/ Optional 60 Bither 35 60  Optiopal botton
Aluninun/ outlet
Stainless
steel/
Nickel
DOT-104  Steel Required 60 Bither 38 60  Similar to DOT-103;
optiopal bottom
outlet
AAR-201  Alumious Optional 35 sither 15 17 Similar to DOT-103;
optional bottom
outlet
AR-203  Steel Optional 60 Bither 35 45  Similar to DOT-103;
optional bottom
outlet

(without expansion dome)

DOT-111  Steel/ Optional 60 Bither 35 60  Optional bottom
. Alunioun 100 Bither 15 100 outlet and botton
AAR-211  Steel/ Optional 60 Bither 35 60 vashout
Stainless 100 Bither 15 100
gteel/
Aluninun
DOT-115  Steel/ Required 60 Bither 35 45 fank vithio a taok;
Stainless lighter inner
steel/ tank, heavier
Alunioua outer tank, heavy
insulation
AMR-206  Steel/ Required 60 Bither 35 45 Similar to DOT-115;
§tainless tank within a
steel/ taok; lighter
Aluninum inper taok,

heavier outer
tank, heary
insulation

Notes: Bither a safety relief valve or safety vent or both is required depending oo the
specification and the commodity being transported.

Figure 45. Non-pressurized Tank Car Table

or expansion dome (see Figure 46). There are ex- normal pressure housing. Other pressure tank cars
ceptions such as: non-pressure tank cars used to have a safety valve located outside the protective

‘ transport nitric acid are constructed with a protec- housing or expansion dome, while some may have
tive housing which appears to be twice as tall as a an auxiliary pressure manway (see Figure 47).
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Figure 46. Non-pressure Tank Car with Expansion Dome

Figure 47. Non-pressure Tank Car Without Expan- sion Dome
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Some tanks cars are dedicated to transport a spe-
cific material. When a tank car is dedicated to one
material, either the Department of Transportation
or the Association of American Railroads requires
the material name to be stenciled in 4-inch lettering
on the car. Requirements for labeling change pe-
riodically. An update can be obtained by contacting
the Association of Ameiican Railroads. Below is a
list of current material names stenciled on tank cars:
Acrolein
Anhydrous Ammonia
Bromine
Butadiene
Chlorine
Chloroprene (When in a DOT 115A specification

tank car)

Difluoroethane *

Difluoromonochloromethane *

Dimethylamine, Anhydrous

Dimethyl Ether

Ethylene Oxide

Formic Acid

Fused Potassium Nitrate and Sodium Nitrate

Hydrocyanic Acid

Hydrofluoric AcidHydrogen Chloride

Hydrogen Fluoride

Hydrogen Peroxide

Hydrogen Sulfide

Liquified Hydrogen

Liquified Hydrocarbon Gas and Liquified Petroleum
Gas (can also be stenciled Propane, Butane, Pro-
pylene, Ethylene)

Methyl Acetylene Propadiene Stabilized

Methyl Chloride

Methyl Mercaptan

Methyl Chloride, Methylene Chloride Mixture

Monomethylamine, Anhydrous

Motor Fuel Antiknock Compound or Antiknock

Compound
Nitric Acid
Nitrogen Tetroxide
Nitrogen Tetroxide, Nitric Oxide Mixture
Phosphorus
Sulfur Trioxide
Trifluorochoroethylene *

Trimethylamine, Anhydrous
Vinyl Chloride

Vinyl Fluoride Inhibited
Vinyl Methyl Ether Inhibited

* May be labeled DISPERSANT GAS or REFRI-
GERANT GAS in lieu of name. Only flammable
refrigerant or dispersant gases are stenciled.



